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«YmehBuvn ARAwon pun AoyoKAOTNG Kot ovIANYNG TPOSHOTIKNG 0OHVNCH

Me minpn nlyvoOoT TV GUVETELDV TOV VOLOV TEPT TVEVUATIKAOV STKOUMUAT®V, Kot
YVoPIiLovTog TIg CLVERELEG TNG AOYOKAOTNG, ONAGV® LIELOLVA KO EVOTOYPAPMS OTL 1|
TapoHoo epyacio He TITAO [ «AdGEIAON WOIOTIKOTNTAG GE TAUTOOPLLO. ETLIKEPOOVCS
Mobile Crowd Sensing»] amoteiel TpoidV aGTNPA TPOCOTIKNG EPYACING Kol OAEG OL
TNYEC omd TIG OTOIES YPMOLUOTOINGO OEOOUEVAL, WOEEC, PPACELS, TPOTAGELS 1) AEEELS,
elte enakpPOg (OTMG VILAPYOLY GTO TPOTOTLTO 1) LETAPPUCUEVEG) EITE UE
TapAEPacT], £xoVv ONA®OEl KaTdAANA Kot EVOIAKPITO GTO KEIEVO LE TNV KATAAANAN
TOPOTTOUTY| KOIL 1) GYETIKT OVOPOPA TEPIAAUPAVETAL GTO TULO TV BIPAOYPAPIKDV
aVOPOPAV e TANPT TEPLYPAPT). AVOAAUPAVED TANP®S, ATOUIKE KoL TPOCMTIKE, OAEG
TIC VOUIKEG KOl O101KNTIKES GUVETELEG TTOV OVVOTOL VO, TPOKVYOLV GTNV TEPITTMON)
Kot TV onoia amodetybel, dSoypovikd, OTL 1) epyacio vt N TUMHO TNG OV OV
aviKeL O10TL efvan TPOiOV AOYOKAOTNC.

O AHAQN
Hpuepopnvia

Ymoypaen
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MepiAnym

To Internet Tov mpayudtov 1 oAliwg Internet of Things (I0OT) avauéveton vo
YEQUPMGEL TO Ybopa peTa&h TOL ELGIKOV KOl YNELIKOV KOGHOL pe v Ponbeia
SloeKaTOpHVPpioV aetntipoy. Xmv onuepv emoy o Kabévog eivar KAToxog 1M
YPNOTNG WIS 1 TEPICCOTEPMOV POPNTMV GLOKELMV OV £ivol o BEom va cVAAEEOLY
TOUKIAOLLOPPOL OEOOUEVA LECH TOV csONTP®V oV aVTEC PEPOoVV. Ta dedopéva avTd
umopel afpoloTIKG Vo amoTEAOVV XPNGIUT TANPOPOPIO. Yio EPEVVNTEG, KOWMPEAEIS
0pYOVIGHOUG N eToupieg. Q¢ ek TOOHTOL Yevviétal 1 avaykn ylo TV dnuovpyio pog
TAoTeOprag N onoio Bo emMTPETEL TNV GLVEPYUGIN TOV EVOLNPEPOUEVOV POPEDV [LE
TOVG YPNOTEG TV POPNTMV GLGKEVAV Y1t TNV HalIKT] GLAAOYT OVTAOV TV OEOOUEVOV.
Kobong oOpmg 1o ocvAdleydueva  dedopéva  amoteAodv  gvaicOntn  TPocHOTIKY
TANPOEOPIO Y10 TOLG KATOYOVG TWV GLUOKEVMV, OTOLTEITOL EO1KT TPOVOLO KOTA TNV
GLALOYY| KoL TV OlayEIPLOT| TOVG.

2V mapovoa epyacio mapovstaletor pio mAatedppa Mobile Crowd Sensing
OV EMTPENMEL TNV AGPAATY GLALOYN dedopévev omd évo peyddo aplBud ypnotov
STNPAOVTOG TOPAAANAL TNV WOIOTIKOTNTA OA®V TOV EUTAEKOUEVOV HEADMV OAAG KoL
éva. oUOTNUO. TANPOUNG HEC® €vOG YnolokoL vopiopatog tov Bitcoin. Xtmv
TEPIMTOON HOG TO GUGTNUA TPOCOEPEL €val KPS ovTitipo (micropayments) GTovg
TOMTEG TV O£S0UEVOV.

210 mp®TO KEPAANI0 mopovoialetal 1 €vvole Tov Mobile Crowd Sensing
(MCS), o1 mBavég e@approyES Ko To TPOPANLATO TG WOIOTIKOTNTOG.

211 GUVEKELD LITAPYEL 1| TAPOVGIACT] KOL 1] TEPLYPUPY| TOV PACIKAOV EVVOLOV
mov glvan amopaitnteg va yvopilel KOmowog yo Ty Katavonon g Asrtovpyiog g
TPOTEWVOUEVNC TAATPOPLLOC.

210 EMOUEVO KEPAAOLO TTEPTYPAPOVTOL OAEG O1 TEXVOAOYieg KoL ot BifAtodnkeg
oV YpNooTOm KV Katd TNV Snuovpyio 0AAG Kot Katd TNV Agttovpyio Tng
TAOTOOPLLOG.

210 Tpito KEQAANIO YIVETOL EKTEVNG OVOPOPH GTO AETOVPYIKO GCUOTNHO
Android Eexvovtog amd Ty Onovpyio Tov PEXPL KoL TV GUEPIV TOL EEEMEN.

270 TETOPTO KEQAAOLO TEPTYPAPETAL TO YNPLAKO Kpurtovouioua Bitcoin émov
avoADETOL 1 OMovpyio, 1 TOPAYOYR, KoL T XPNON TOV EVA OVOAVOVTOL KATOL ad

TO, TAEOVEKTNLOTOL KOl LELOVEKTILALTOL TOV.
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210 TEUMTO KEPAAOMO TTEPLYPAPETOL 1] EVVOL0L TNG KPVTTOYPOPiaG, To €101 TNG
KOl Ol LANPEGiEC OV TapPEYOVTOL KaOMDS emyelpeital kot pio EKTEVESTEPT OVAALGT
TOL KpVITocLoTHaTog RSA.

Téhog ©TO TEAELTOO KEPAANLIO TPOYLOTOMOLEITOL EKTEVIG TEPLYPAPT TOV
Aettovpyidv tov dvo epapuoyov (PHP Web app & Android application) 1ng
TAOTQOPLOG, KAOMG KOl TO O CTUAVTIKA HEPT) TOV KMIKO TOV EKTEAEITOL O KAOE

TEPIMTOON.
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Evyaplotieg

[Tpwv v mapovciaon avthg ¢ epyaciag , acOdvopar TNy avdykn vo evyoplioTIom
Oeppud  Olovg 6oovg pe Pondnoav ko EmaiEoav  kaboplotikd  poAo  oTNV
TPUYUOTOTOINOT) TG KOl GUYKEKPLEVOL:

Tov k. T'eopylo Emabodra , kabnynti tov tunuoatoc IIAnpoeopikng e
Epoappoyég ot Bioiotpikr tov Tavemompiov Oeocoariag, emPAEnmv e epyaciog
v TV ToAVTIUN Porfeta kKot kaBodnynon o OAN TN d1dpKELD TNG OOVAELAS LLOV.

Tnv owoyéveln HOL Kol TOLG KOVTIVOUG HOL (IAOVG Yoo TNV LTOUOVY, TN
CLUTOPACTOCT KOl TNV VRTOCTNPLEN oL oL mopeiyav o€ OAN TN JLIPKELL TOV
OTOVOMV KoL YEVIKOTEPQ G€ OAOL T 6TASIO TNG CMNG LLOV.

Téhog Ba MBeha va evyopotioo v Kovotaviiva yie tv vmopovn, v
GUUTOPAGTACT] KOl TV VTOGTNPIEN TOL LoV TOPElYE GTNV TPOSTADEIDL OAOKAPMOTG
aVTOV TOV EYYEPNLATOS LLOV.
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1. Eloaywyn

H mpéoeatn avénon g ypnong tov EEumvev TAEPOVOV Kol GAAOV KIVIITOV
CLGOKELMV €Yl OMOEL TNV EVKALPI. GTO OLUUOIPAGHO HEYAAOL OYKOL TANPOPOPLOV
péow tov acnmpov tovs. Qg 0poc Mobile Crowd Sensing (MCS) opileton ¢ o
peyaroc apfudg actntpmv mov Ppickoviol 6TiG KIvnTég GLOKEVEG Kot Eivat o€ BEom
Vo GLAAEEOLV KOl VO, GUVEIGPEPOVY TOADTIUO OEGOUEVA GE OUPOPETIKEG EQPUPUOYES.
To yeyovog 0Tl o1 TEPIEGOTEPEG GVOKEVEG £ival TAVTO GLVIESEUEVES GTO O10d1KTLO
poli pe g mpoceateg eEglifelg oto Touéa tov cloud computing €xel KATOGTIOEL TO
MCS o¢ éva Topéa e TOAAEG TPOOTTIKES. 26TOGO 1) KOPLO avIoLYI0 GYETIKE e TN
™V TPocEyYion lvar 1 W1 TIKOTO TG TANpOoYopiag. Evd n d1d0eomn e mAnpopopiag
elvat eDKOAN M ovppeToyn elvarl PKPOTEPN OO TNV OvVaLEVOUEVT] ADYO TNG OviioLYioGg
nePt TPOCOMKDOV dedouEVDV. O GLVOLAGUOC TOV TaPEXOUEVOVY OedoUEVEOV pall e
TIG TANpoPopiec mov pmopel va e€dyel Kaveic amd To KOwmvikd diktva av&dvet
ONUAVTIKA TOVG KIvOOVOUS TG WmTikng {ong. Ze avth Vv gpyacio, mapovctdaletal
poe mAatedpua dathpnong e WimTikng (ong yioo Toug ypnoteg. Xpnotponoteitot
KPUTTOYPAONOT Y10 TNV OVTOAAOYT TOV OEOOUEVOV KOl Ol CUVOAAAYES LETOED TV
EUTAEKOUEVOV YivOVTaLl HEC® €VOC dNUOPIAOLG KpuTTovopicpotoc Tov Bitcoin. Mg
AT TOV TPOTO TPOCTUTEVETAL N WOTIKOTNTA TOV cuppeteyoviov [1] [2] [54]

1.1. Mobile Crowd Sensing

H evoopdtoon tov ccnmpov otig kabnuepiving ypnons CLGKELAOV Ol OTOLES
elvar ovvdedepuéveg 610 dwadiktvo €xel oomynoet oy e€EMEN Tov AtadiktHov 1
aAlmg Oomwc ovopdletarl Internet of things (IoT). M avadvopevn kotnyopio Tmv
[oT gtvan ectioopévn 6ToVG KATAVOA®TES. ATOTELOVVTAL OTO VTTOAOYIGTIKEG GUGKEVEG
pe onoOntnpeg , or omoieg eivor cvvoedenéveg e to dldikTvo. AvTtég givor To
smartphones (IPhone, Google Nexus), cvokevég avamapaymyng povoikrg (IPods),
gvoopatopéva cvothuato moyvidiwy (Wi,XboX Kinect) kot cuokevég evtodg Tov
oynuotoc(GPS, OBD-II). 'Exouv yiver efapeticd onpo@iing kot givar duvntikd
ONUOVTIKEG TTNYEG 0edopévav pécm TV ocOnmmpov tovg. Eivar eEomiiopéveg pe
Oaeopeg dSuvaTOTNTES OTMG 1 OGVPLATY] GUVOEST OV TOVG EMTPEMEL VO TAPAYOLV
ogdopéva oto dwadiktvo. Avtikeipevo (. UNYavEG KopE) mTOL TOPUOOGLOKA OEV
OBetav  KAmOw VTOAOYIOTIKY, ONuepa Owbétovy o oAl  aicOnTpov,
VTOAOYIOTMV KOl ETKOWVOVIOG KOl UTOPOHV VO YPNCUYLEVCOVY MG YEQPLPA GE GALN
avtikeipeva kadnpuepvng ypnong 1 dnpovpyiag mAnpogopiog yio to meptfdriov. Ot
6LOKEVEG efval o€ BEom va GLAAEEOLV KOl VO GLUVEIGPEPOVY TOADTILO dESOUEVOL Y10
OQopeTIKEG ePapproyés. Xto MCS, €vag cUUUETEXOV 1 €vag TopPOoYEAS OEOOUEVMV
glval éva ATOHO TOV GLAAEYEL KOl GUVEICPEPEL OEGOUEVA YPNCLULOTOIDVTOG L0 KIVNTNH
ovokevn (ILy. éva €Evmvo TALpmVO) ToL HETAPEPEL 1| GLAAEYEL OEOOUEVOL Kot
KaToavoAdvovtal anevfeiog amd TOVG TEMKOUS YPNOTEG N UETA omd  KAmOl
eneEepyaoio toug.[1][2][5][54]

1.2. MBavig E@appoyég

Xe avutn) TV evotnta, cu{NToOUE €V GLVTOMIN TIG VIAPYOVOES EQPAPUOYEC TTOL
TpoceEpoLY Ui Paon yuoo dapopeg epgvvnTikég mpokAnoels. Katoatdooovue Tig
epapuoyés MCS oe tpelg kornyopieg pe Paon to €idoc tov @Qatvopévov Omov
peTpiéton M xaptroypoeitor. Avtéc pmopel vo KATOTAGGOVTOL GE  EPOPLOYES
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TEPPAALOVTIKEG TOV GE QVTEG TOV APOPEL TIG VITOOOUES OAAN KOl TIG KOWVMOVIKES. ZTIG
nepiBorroviikée  epapuoyés MCS, 1o @ovopeva  glvol  €keivo TOL  PLGIKOV
nepiBdArovrog. Tlapadeiypata mepthappdvoovy tn HETPNOTN TOV EMTES®V POTAVOTG
o€ po TOAN, 6€ VOOTO G KOATIOCKOVS KoL TNV TopakoAovdnon meploymv dyprog Cmng.
Tétoteg e@appoyEg divouv T dSuvaTOTNTA YOPTOYPAPNONG SOPOPOV TEPPUAAOVTIKMOV
QOIVOUEVOV  UEYOANG KAMUOKOG HE TN OGULUUETOYN TOAAGDV atopwv. [lapdaderypa
aVATTUENG TPMOTOTOTOL Yol TN ToPoKoAovOnon g pvmavong, Common Sense
[10].To Common Sense ypnNGILOTOLIEL YEPOKIVITN GLOKEVT] OVIXVELCTG TNG TOLOTNTOG
TOV aépag oV eMKOVmVEL pe kivntd (pe ypnomn Bluetooth) yia tn pétpnon dwaupdpwv
Tomev aépa pumovg (m.y. CO2, NOy). Avtéc ot cuokevés, dtav avénbodv e apBuod
B0 umopo vV GLAAOYIKE VO LETPTICOVV TNV TOLOTNTA TOV OEPO. LG KOWVOTNTOG 1) HLOG
peydang meployn. Opoiwg, pmopodv vo ¥pnoipomomBovy UIKPOQmVe o€ Kvntd
AEQOVO Yo Vo TopakolovBovv ta enineda BopvPov 6& CLYKEKPIUEVEG TTEPLOYES.
‘Eva dAo moapdderypo eivor 1o CreekWatch mov avomtoybnke amd 1o Kévrpo
Epguvaov Almaden tg IBM. H gpappoyn sivan e 0éon va mapaxorovbdet ta enimeda
KoL TNV TOW0TNTO TOV VOATOV GE KOATIGKOVG GUYKEVTIPMVOVTOS avaPOpES amd GTopa,
OmMG €1KOVEG TOV AouPdvoviol 6g dapopeg Tonobesieg KATH QKOS TOV TOTAUOL 1)
UNVOROTO  KEWEVOL OYETIKG pe TNV mocotnto TV omoppupdtov. TEtoleg
TANPoPopieg umopoHv va xpnoyLorom oy amd tnv 0mota apuoddio vINPecio EAEYYOL
TOV VEPOL Y10 TNV TOPAKOAOVON O TV emmédwV pumavons. Ot epapproyEg vTOdoUNg
wepLapPdvouy T HETPNON TOV QOVOUEVOV UEYAANG KAILoKaG Tov oyetilovtol pe
v onpocia vrodoun. To mapadeiypoto meptAapfavouy ) HETPNOT KUKAOPOPLUKTG
ocuppopnon, o0dkég ocuvvinkeg, dtabeocudTNTO GTAOUEVONG, JUKOTES AElTOVPYiOg
onpociov épymv (my. dvciertovpyio. TLPOGPRECTIKOVSG KPOLVOD, GTOCUEVA PAVAPLO)
€ TPaAyHaTikd xpovo. AALo mapddstypa epapuoynsg oe MCS mov avantucoetol o€
oxéomn Ue TV KuKAoQoplaKkn cvpeopnon tov nokewv givor to Car-Tel [14] xot to
Nericell [15] tov MIT xou g Microsoft avtiotorga. To CarTel ypnoiuomotel
€EEOIKEVLEVEG GUOKEVEG EYKATESTNIEVES GE ovTOoKivTa Yo T pétpnon g B€omg
KOl TG TOYOTNTOS TOV OVTOKIVITOV Kol LETAOIOEL TIC LETPNGELS YPTCLLOTOIDOVTOS TO
kowd WiFi hotspots mpog 10 kevipikd dtokopiot]. O KevTpikog SOKOUGTNG Hropel
va epmOel Yo TV TOPOYN TANPOPOPLOV OTTMG YLl TIC SOPOUES HE TNV AyOTEPT
kabvotépnon 1N ta onpeia pe To peyaAvtepo mpoPAnpata g kKukhoeopiag. And v
AN mievpa, to Nericell ypnoyonolel ta dtopa, To Kvntd TNAEQOVO TOV YPNOTOV
Oyt uovo yuo tov KaBopiopod Tov HEGOL OPOL NG TOYLTNTOS 1 TIG KUKAOQOPLUKES
kaBvotepnoelg, oAl emiong oo v aviyvevoel Tov BopvPov(1img 6e YDpeg OmwS M
Ivoia) kot yia 16 AdakkovPeg otovg dpdpovs. ‘Eva dAro mapdostypa sivar to ParkNet
[16], wo epoppoyn mov evromiler dwbéopwa onueion otdbusvong oe TOAELG
YPNOULOTOUDVTOS GUGKEVES OVIXVELGNG VITEPNYMV EYKATEGTNIEVEG GE OTOKIVITO GE
ocuvdvacud pe ta E&umva ALpova. Mo dAAN xoatnyopio €lvol ot KOWVOVIKEG
eQOpuroYEg, 6mov Ta dropa powpdlovror TAnpoeopieg peta&d tove. o mapddsrypa,
dropo pmopoHv va popdlovtal ta 0edopéva AokNnomg Toug (.. T0cog eivat o ypdvog
OV OOKEITOL G€ [o. PHEPA) KOl GLYKPIVOVTOL pE To eMImEdD AoKNONG TG LITOAOUTNG
Kowottag. Mmopet va ypnowomomBel avty n odykpion yuw va Pondncer ot
Bektioon g xaBnuepwvég doknone. [Hopddsrypo avdmtuéng epappoyng eivar to
BikeNet [17] kou to DietSense [18]. Xto BikeNet, o ypriotng dwbétel tnv tomobecia
TOV pE T0 TodNAoTO KabBmg Kot to €idog g dadpoung (m.y., mepexduevo CO2 o
odpourn, dvokoAio TG POATAG) Kol CLYKEVIPMOVOVTOL OA T OEOOUEVO TTOL TTPEMEL
va AneBodv ot modnAatikéc dwadpopés. Xto DietSense, Ta dtopo omooTtéEALOLY
QPOTOYPAPIES Y0 OVTE TOL TPAOVE Kot TO. LOPAlovVTOl HEGH GE U0 KOWVOTNTO Y10l VOl
ocvykpel to eayntd ToVG LE TIG cLVNBELES TOVG. Mia TLTTIKN TTEPITTOON YPNONS Yo
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avTO €lval ylo po. KOwoTnTo SfNTIKOV OCTE VO TOPAKOAOLOOVV TL TPMOVE Kol Vo
EAEYYOLV TN O1TPOPT] TOVG 1} VO TAPEXOVV TPOTAGELS GE AALOVG.

Ot gpapuoyéc umopovv eniong va tavounfodv Kot o 000 EMITAEOV KATNYOPIES.
AVT] TG OTOMKNG  OAAG KO TNG CLAAOYIKT OVIXVELONGC. XTI EPOPHOYES OTOUIKNG
aviyvevong, 1 Kotnyopio ovOQEPETOL GE  €vol  GTOUO YL TOPASELYMO, M
mopakorlovdnomn g dpactnproTNTag TS Kivnong (.., tpéEo, mepmdInua, Aoknon)
evOg OTOUOL Yoo TNV TPOCMOTIKY THPNON apyeiwv 1 Yo AOYOUG VYELOVOUIKNG
nepiBoiymc. ‘Eva  dAAo  mopddetypo  mTPOCHOTIKNG  ¥pnong eivar  owtd NG
TOPOKOAOVONGONG TOL TPOTOL UETOPOPAS €VOG ATOHOL ®OoTE Vo kabopiotel 1
KOTOVAAWON TNG EVEPYELNG TOV. ATO TNV GAAN TAELPA Ol GLAAOYIKES EQPAPLOYEC
oyetilovtal pe v  TOPAKOAOVONCN TOV QAIVOUEVOV HEYOANG KAILOKOC TTOL OeV
umopoHv evkoia va petpnBovv amd Eva povo dropo. I'ia mopddetypa, Eva cueTHUOTO
evoéyetol  va  amoutel  wopoKoAovONoT NG KUKAOQOPLOKNG  GLUEOPNONS 1
TOPOKOAOVONON NG OTHOGPAIPIKNG PUTOVONG. ALTA Ta. QAIVOPEVO UTOpOLV Vo
petpnBodv pe oxpifela LOvo OTOV TOAAG GTOHO TOPEYXOVV WE TOYVTNTO OVTEC TIG
TOLOTIKEG TANPOPOPIEG OO TIC NUEPNOIEG LETAKIVIGELS TOVG. AVTA TO dEJOUEVA OTN
GUVEYELN GUYKEVIPDOVOVTOL YWPO-YPOVIKE Kl 0vOADOVTOL GE EMITEIA GLUPOPNONG Kot
pomavonc. Mia GAAn cvAloyikn ypnom elvorl pe TNV GLUUETOYN ATOU®V OTOL Ol
xpNoteg ovuPdrovv evepyd otéAvovtag Oedopéve (Y. ANYN  POTOYPUPLOV,
avayyeiio KAglGipatog popov) mov oyetiCoviat Le @avopeva LeyAng kALK,

Opiopéveg epopproyég umopei va katnyopromoinfovv pe Pdorn tn cuuueToyq TOV
GUUUETEYOVIMV. (2C GUUUETOYIKT| 1] TEPIGTAGLOKT. XE LUL0L GLUUETOYIKT TEPITTMOOT O1
CUUUETEYOVIEG GLUPOVOLV VO EKTANPAOGOLV TIG (NToduEVES OPACTNPLOTNTEG
aviyvevong. 'Etor  egumiéxkovrar evepyd oty dpdom  aviyvevong (m.x.Anym
QOTOYPOQIOG 1 €l00ywYN OedOUEVMV). XTN TEPIOTUCIOKN TEPITTM®ON, TO dedopEVaL
GLUAAEYOVTOL e EAYIOTN T UNOEVIKY] GLUUETOYN TOV GLUUETEYOVTO (). OVOPOPE
TayOTNTOG KOTA TNV 00N YNoN, cvvens oetypatoinyio BEong ympig t pn evépysla
tov ypnotm).Eniong pmopel va tpééet o¢ dadikacio 6To0 mapacKVio, GUVETADS Yo T
GLAAOYN TOV dedOUEVOV deV amalTeital AAANAETIOPAOT LE T ATOUO TTOV UETAPEPOVY

v TAnpoeopio.[1][4][6][54]

1.3. MpofAuata ISLwTIKOTNTAG

Mo onpovtikny mtoyn Tov epappoydv MCS eivar 0Tt gvdéyetar va GuAAEEOLY
evaicOnta dedopéva aohntpov oe WwTeS. o mapddetypa, pe Tov ousOnpa tov
GPS ot evdopepdpevol pumopodv vo. YPNGLLOTOMGOVV TIS TANPOQOPIiES Yoo TNV
eEay@yN TPOCOTIKMOV TANPOPOPIDV Y10 TO ATOHO, OTIMG 01 SLOPOUES TNG KOOMUEPIVES
LETOKIVIGELG TOV 1 TNV KOTOowKia ToVv 0AAG Kot TV epyacio tov [19]. Amo v dAAn
TAEVPA, OTEC Ol petpnoelg Tov  asOnmpa GPS (amd nuepnoleg HETAKIVAGELS) TOV
popdlovtor péoa o pio gupvTePN KowotNnTa, Umopel va xpnoipomombovv g
OgdOUEVO YO TV KATAVOUN TNG KUKAOQOPLOKNG SuUeOpNoNg o€ pia moAn [14]. 'Etot,
elvar onpoavtikd va datnpndet n acedreto kot 1 WO1OTIKN {01 £vOg 0TOHOL, ALY Vo
emruyydvetor kou m - tawtoxpovn yxpnon tov epappoyov MCS. Eilvar emiong
amopoitnto vo eEAcPaATEL OTL ToL SEQOUEVO OEV OTOKOAVTTOVTOL GE OVAEIOTIGTOVG,
onAadn og Tpitovg ot omoiot dev £yovv oyéon pe v epappoyn. Eva mpdfinpa oo
TPOKLITEL OO TNV YPNON TOV EQUPUOYOV He crowdsensing eival étav vIapyovv
KAKOBOLAX ATOLLO TOV GVVEIGPEPOLV e AavBaouéva dedopéva TV asnTp®V ToVS
(m.y. yevdeig avayvaoelg GPS) og ek tovtov, M STHPNON TNG AKEPALOTNTOS TMOV
GLALEYOUEVDV OEOOUEVOV amd TOVG acOnTpeg etvar éva onuovtikod TpofAnua. Mo
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ONUOPIANG TPOGEYYIoN Yo TN dTNPNoN TNG WIOTIKNG {oNe TV dedopévav givar M
avovoporoinon [20], n omola Katapyel OTOONTOTE AVAYVMDPLGT] TANPOPOPIDOV OO
ta dedopéva tv aictnmpov tpv ™ dbéoet o€ Eva tpito pépog. To pelovéktnua oe
po Tétola TPooEyylon givat 0Tl o1 avdVLpES TAEOV petprioelg tov actnmmpa GPS (1)
g Tomofeciag) pmopohv vo TOPAUEIVOVY aKOUM KOL VO YPNGLLOTOMOoVY Yoo TNV
e€aywyn TOV TOTOOECLOV OV EMOKENTEGTE GLYVA €va ATOMO KOL VO OVTANGEL TO
TPOCHOTIKA TOV otolyeio. Mo dAAN mpoodyyion ywoo T STHPNON NG OGPUANG
WoTIKkNG Long etvar pe v xpnon e TEYVIKNG To Kpumtoypdenong [21], émov
petatpémovral o dedopévav Tpokeévoy va, dtatnpndet n wiwtkoétto. H teyvikn
NG KPLTTOYPAPNONG vl TOADTAOKT KO OTOLTEL TNV TOPAY®YN KOl TNV GLUVTHPTON
TOAOTAGY KAEWBIDV, 1| omoio 0dNyel emiong o€ LYNAN KATAVAA®GT EVEPYELNG OALY
Kol mopwv. Mia GAAN mpocéyylon eivar avty n omoia Pacileton oty mPosHNKN
KOWNG TANPOPOPIOG 0TOVG aoNTAPES Yoo TNV Satpnon g WIOTIKOTNTAS. AVTo
emruyydverol pe v tpocOnkn Bopvfov [22, 23] pe tétoto TpdTO TOV Vo daTnpeiTon
N Wwwtiky {on evoc atdpov, oAAG Tavtdypove Vo Eival EPIKTOC 0 VTOAOYIGUOS TOV
GTOTICTIKOV GTOXEI®MV TOV eVOLPEPOVTOG Le HeYAAN akpifeta (AOy® TG eOONG TOV
BopvPov mpootédnke). o Ttapddetypo, e pio epapuoyn mapakorovonong fapoug,
elvar onpavtikd va vroioyicete tov péco 6po Pdapog tov mAnbuvopov. Kabe dropo
Bewpel gvaicOn TAnpopopia v amokdAlvyn Tov BAPOVE TOV Kl TO SOTAPACTEL
mpocBéTovtag Evav Tuyaio apBud, Tov mpoépyeTan omd pa yvootn dwvoun . [apdro
oV TO. pepovouéva Bapn datapdocovior kot gpeovifovtal tuyaic, OTov avTEG ot
Tipég vmoloyilovtal Katd HEGO OpO, TO TLYOLOTOMWUEVO cvotatikd e&apaviletol
(dedopévov emaprkos aptBpov atdpmy), Kot 1o HEcOo BAPOC TG KOWOTNTAG UTopel va
vrohoylotel pe vynAd Pabud axpiferog. H axepoardotta tmv dedopévov mpémel va
dto@oarMleTon amd To TOPAYOUEVO OEOOUEVO TOV ouoONTHp®V Kol amotedel €vo
npoPANUa mov mpémel vo avtipetoniletal and T epapuoyés tov MCS. Mepikég
npooceyyioels €govv mpotabel ommv vrdpyovca Piploypagio [24]. Mo tétown
TPOcEYYIoN Elvar pe TV voypaen Tov ousOntipa dedopévev (pe aldomioto VAKO
EYKATECTNUEVO 6TO KvNTd TNALQPOVA). Q6TOGO, 0T N TPOGEYYIoN EXEL OLVNTIKA
mpofAnpata, kobmg mpénel va yivel  emaAnfgvon axoua Kot 6To Aoyiopiko. [
mapaoetypa, po Béon GPS umopel va datapaydei pe v mpostnkn Bopvpov yia v
npootacio ¢ Wwwtikdétras. [lapammpeitor 60TL 1 WOIOTIKOTNTO EIVOL VTOKEEVIKN
vy Ka0g ypnotn, onradr| kébe dtopo avtidapPdverol SOPOPETIKO TNV WOIOTIKOTNTA
tov. [a mapdderypa, £va dtopo pmopei va givor mpdOvpo va potpactet ™ B€on tov
GLUVEYDG, VA €va AAL0 pmopel va unv to embopel. Or epapuoyég MCS mpémel va
AVTILETOTICOVY TO TPOPANUA TG  akepardtTag dedopévev, m®ote va eEdyovv
OLGLOOTIKNG onuaciog ovumepdopote  HEoco TV afpolotikdv  ousOntnpov
dedopévov.

v mapovsa TAATEOPUO VTEAPYEL Evag aSlOMGTOG EEVTNPETNTIG TOV EKTEAEL
TIG KATAAANAEG eVEPYELES YOPIg va aALAEEL Ta dedopéva, OAAL Kot Vo unv Tapafldcet
TNV TPOCTAGIN TNG WIOTIKOTNTOS TOV CLUUETEXOVT®V TOPAKOAOVODVTOG T 0E00UEVQL
mov avtoAldcocovtal. H mAateoppo TposTtaTenEL TO AmOPPNTO TOV YPNOTAOV KAVOVTOG
KpLTTOYpdeNon HE TO ONUOGLO KAEWL TOL KATOVOAMTY] OEOOUEVOV  TTOL
neplhoppdvetar 610 apyikd aitmuo oedopévav. Emopéveog eivar advvato yia to
OLOKOUIOTN Y10l VO ATOKPVLTTOYPAPNGEL TIG TYLES TV OEOOUEVAOV TOV AVTOAAAGGOVTOL.
[Toporo avtd o drokopotig pmopel vo cvoyeticer Tic devBhvoelg bitcoin mwov
YPNOLOTOLOVVTOL KOl Vo, PYGAEL ¥PNOIULO CUUTEPACUATO Y10 TOVS TOPUYM®YOVS TWV
dedopévov 6mwg v tomobecia. Qotdéco kdbe ypnomg pmopel vo ypnoiponotel
neplocdtepa omd o bitcoin dievBouvorn. Mropel TpaKTIKE Vo, YPNGIULOTOCEL [ VEQ
dtevbuvon bitcoin yio K6Oe pio véa aitnon TOv KAVEL, TPOKEWEVOL VO OVENCEL TV
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wWotikdmTa Tov. O KoTavalotig dedopévav Aapupdvet ta dedopéva mov (ntd Kot dev
YVOPILEL TNV TOVTOTNTA TOV TOPAY®Y®OV 0edopévev. O dtakopiotg yvopilel povayo
TIG d1evVBvVoElg bitcoin o1 omoieg ¥PNOOTOOVVTOL Y10 TIG CLVOALOYEG HeTAED TOv
TOPOY®YOD KOl TOL KOTAvaA®MTH O0gdopévev. TELOC, ot mapaywyol dedopévev dgv
UTOPOLYV VO, TPOGOIOPICOVY TOV KOTAVOAMT GTOV OTO{0 dNUOGLEVOVTAL TO dedopEVAL
TOVG Y10t 0 KaBEVOC TANPOVETOL OO TO OLOKOUOTH Kol £T61 1) d1evBuvon Tov bitcoin
gtvon dyvoot.[3][4][5]1[7]1[54]
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2. Epyaleia Baoiki) oporoyia

2.1. IotooeAiSa

IotoceAida (website) eivor €va €180¢ €yypdoov TOL TAYKOGUIOL 1GTOD 7OV
neplhapPdvel TANpoopiec pe TN HOPEN KEWEVOD, VTEPKEUEVOL KOl TOALUECHV.
[ToAAég 10T00EMOEG pall amoTeAOVV Evay 16TOTOTTO Ko Eppovifoviol KATm amd 1o 1010
ovopo yopov (domain name wy www.google.gr ). Ot 16T00EAdEC pmopel va
cuvoéoviat PETOEL Toug Hécm cuvdéouwv (links) mave ota omoia o ypnotng pmopsl

va kavet “click” kot va 0dnynOet amd ™ pio oty GAAN ceAida.[24][44]

2.2. Web browser

2.2.1. Heprypapn

"Evag guAlopetpntng (web browser) givat éva Aoyiopkd 1o onoio £xet okomd
TNV avAKTNoN, TNV TOPOLGINGCT) Kol TN WETATPONY| IGTOCEAID®V A TOV TOYKOGLULO
1010 (WWW). Alvovtag otov browser pia dievBvvon URL, umopet va mapovcidcet ta
dgdopéva Tov amartovvtal, To ooio Umopel va eivar pa 1otoceAida, kovec, Bivieo 1)
dAla modvpéoa. Me ypnom ocvvdéopwv (links) o ypriotng pumopet va odnynoet tov

browser va mapovcldcet Kanoto AN 16toceAida 1) ocdopéva. [11][44]

ceo

Ewova 1 Noyotunia Web browsers (puAopetpntwv)

O1 kvp1otepor web browsers e ToVG TEPIGTOTEPOVS YPHOTES EIVaL:

e Google Chrome

e Mozilla Firefox

e Opera

e Microsoft Internet Explorer

e Safari
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2.3. Web Server

2.3.1. Heprypaen

O web server givatl éva OGO VTOAOYIGTH TO ontoio eme&epydleTon oTiOTOL
péow HTTP. O 6poc avtodg umopel va avagépetal ite 6€ 0OAOKANPO TO0 cOLOTNUO EiTE
€ GUYKEKPIUEVO GTO AOYIGHIKO TO omoio avaAapfBdvel va d€xetor kot va yepiletal
ortnuota HTTP(HTTP requests).

H mo xowvn gprion tov web server givat vo. @LA0EEVOUV 16TOGEMOESG, OAAL £xoVV Kot
TOALEG AAAEG YPNOELG OTMOG OMOONKEVGT) JEDOUEVMV EKTELEGT] EPAPLOYDV, dtoyeipion
mail, FTP kot aALd. H emkowvovia petald tov server kot tov client yiveton pe ypnon

oV Tp®ToKOALoL HTTP. [25][44]

2.3.2.Kpiax yapaktnplotikda

Ta kvprotepa yapaxTnproTKd TV web servers eivat ta eENG:

e virtual hosting ywo ) @uloEevia mOAAOV dopopeTik®dy websites vtd TV 101
dtevbuvon IP

e  Ymnoomipi&n peydrov apyeiov OcTe Vo VITAPYEL SLVOTOTNTO EEVTNPETNONG
QTNGE®V Y10 pLeydAov dykov apyeio.

e Bandwidth throttling eivor éva pétpo mov ypnoipomoovvtor ce dikTva
emuovoviag y T pouduon g KLKAOQOpiag TOL OIKTLOL KoL TNV
eloyiotomoinom 0povg {dVNG KVKAOPOPLUKNG CLLPOPNONG

e Server Side Scripting yio ™ Oonpovpyio SLVAHIKOV 1GTOGEMO®V OTMCYL

napaderypo pe PHP.[25]

2.4. Ade1eg AoylopkoV (Software License)

2.4.1. Heprypapn

Ot o cuvnOopéveg doeteg AoyIo KOV givor ot €ENG :
e Apache license 2.0 Eivor pio open source ddewor 6mov T0 AOYICUIKO 7OV
dwtifetan pe avtn umopel va xpnolonombel yio eumoptkn ypnomn va yivoov
petatponés o€ avtd, vo dwveunOei, vo Swaveundel pe ‘vmd ddew’, va

ypnooromBel yio 101WTIKY| ¥p1oT, Vo xpNoILomon el yio aToES TOTEVTOG
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KkaBmg ko vo teptAapfavet eyyomon. Aev umopel va KatnyopnOet o 1010kTTNG
TOL AOYIGHIKOV Yio €vBOveg amd (nuieg ovte va ypnoipomoinfodv To
Trademarks oavtov. Ilpénet va meprappdvetar to Copyright, n ddeto, va
dnAovovtat Tuyov aAlayég Kabmg kot to apyeio Notice mov mepthappdvetat.

e MIT license. Ilpokettor yioo pion UiKpn, OVEKTIKY] Gd€W OMOV YEVIKA O
TPOYPOUUOTIOTNG UTOpEl va kAvel 0Tt BELEL apkel va TepIAapPavetl To apyiKo
Copyright kot v ddcwo. 'evikd umopel va ypnolpwomombel yio epmopikn
YPNON, LTOPOVV VO, YIVOLV HETOTPOTEG GTOV OPYLKO KOJKA, Vo dtoveunel, va
dtovepnBet “vmd doeln’ Kat va ypnoiporombel yio 1wtk ypnon. Agv pmopet
va Katnyopn0et o 1010kTTNg TOL Yo evOVVEG amd {nuiec.

e GNU General Public License v3/v2. O mpoypoupoTIoT |G WUTOPEL val
AVTIYPAWEL SLOVEILEL KoL VL KOVEL HETATPOTES TO AOYIGHIKO apKel va yiveTat
Kataypoen TV aAloydv ota apyelo Kot ot oAdayég va cvveyilovv va glvan
V7o TV O adeto. Mrmopel var dtaveun0el 1 epaproyn EUTOPIKA a0ALY TPEmEL
va givar open source vrd v GPLv3. Agv umopet va kotnyopnOei o 1d10ktnng
Aoywopikov yio gvBoveg amd (nuieg ovte va daveunBel vmod AN ddeto.
[Ipéner va meprhapPdvetor n apykn €kdoon g PpAobnkng, va opilovtat ot
aAloyég, vo meptlapPavetor M Gdsw Ko to copyright kabBdg ko TO
TOPAYOUEVO AOYIGHIKO OV ypnoilponotel PipAodnkn pe ooty v dosia va

glva open source .[11]

2.5. AVTIKELPEVOOTPUAPNG TIPOYPUANUaTIONOG (Object Oriented Programming)

O avtikeyevootpaeng mpoypappaticpds (Object Oriented Programming -
OPP) eivor éva poOVTEAO TPOYPOUUOTIGHOD TOV OVTIITPOCHOTEVEL TNV £VVOLL TOV
COVTIKEWEVOV» To omoio €yovv medio Oe0OUEVOV KOl GYETIGUEVEG OLOOIKOGTES
YVOotés ®g HeBodovs. Or o YvOOTEC YAMGOEG TPOYPOULUATIGHOD Ol OmOoleg
Bacifovton oToV avTiKEEVOSTPOPN TPOYpappaTicnd eivar ot Java, C++, Objective —
C, C#, Javascript, Perl kot dAAeg.

‘Eva avtikeipevo eivor pio agnpnuévn poper| Oed0pEVOV LE EMUTAEOV TOV
ToAVPOPPIoUO Kol TNV KANpovopikdtnta. Eva avtikeipevo emiong €xel «katdotoon»
(0edopéva) Kol «oLUTEPIPOPE» (Kodwkag). Ta avtikeipeva cuvnbme avamopioTovy

TPAYLOTO TOL TPOYUATIKOD KOGHOV, OTMG 7). £vag «meAdtne» K.T.A [12][43][47]
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2.6. Model - View - Controller (MVC(C)

To MVC egivor évo pHOVTEAD OPYITEKTOVIKNG AOYIOCUIKOD yio Ompovpyio
dtemapav ypnotr. Xmpilel o epoappoyn o€ 3 5106VVIEIEUEVO KOUUATIO £TCL DOTE
va Eeympioet tov tpdmo pe tov omoio opilovtar ta dedopéva ECHOTEPIKA OTNV
EQUPUOYY GE GYECT] LE TO MG TOPOLGLALOVTOL GTO XPNOTY.

To onpavtikotepo pépog tov MVC, 1o Model avarapPavet va diayelplotel
GUUTEPLPOPE. TNG EPAPLOYNG, TO OEOOUEVA, TN AOYIKN Kot Tovg kovoves. 'Eva View
umopel va. givol omoladNnmoTe HOPPY| TAPOLGIOoNS SEGOUEVOV KOl TANPOPOPIDV. XTO
tpito uépog, o Controller déxetar TV €16000 KO TN HETATPENEL GE EVIOAEG YO TO
model Kot To view.

H opyrrektoviky MVC ypnoonoteitan evpéwc oe web epappoyés. Eniong ot
ThoTeOpueg mobile epappoydv (dnwg oty mepintwon pog to Android) sivor étot
OYEOGUEVEC MOTE O Tpoypappoationds va  Poaciletor oty opYLTEKTOVIKN

MVC.[25][43]
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3. AvaAvon TEYVoAoyLwV Kot BLAL0ONK®V

3.1. HTML

3.1.1. Heprypaen

Kdabe oelida mov epeaviCetanr oto Internet sivor éva apyeio ypopupévo pe
yAwocoa HTML (HyperText Markup Language, ['Awcoa Xapoktnpiopod Ymep-
Kewévov), mov meptlapfdvel to Keipevo ¢ GEAMOAG, TN OOU| NG KOl TOLG
GLVOEGOVG TTPOG AAAL EYYPOQQ, EIKOVES 1] AAAL LECOL.

O oevAlopetpnmg (Web browser) maipvel Tig mAnpoeopieg amd tov web

server, TS popeomotel Kot Tig epeovilel KatdAAnAa yio 10 GVGTNUA 6TO omoio lvarn
EYKOTEGTNUEVOGS. ALULPOPETIKA TPOYPAUUATO GLALO-LETPNTH UTOPEL VO, LOPPOTOLOVV
Kot va, epeoviCouv 1o 1010 apyeio pe dapopetikd Tpdmo, avaroya L TIG SOLVOTOTNTES
TOV GLUGTNUATOG GTO OTOI0 TPEYOLY KO TIG EMAOYES SIOUOPPMOTNG TOV TPOYPALLUATOG
0V PLALopETPNT. Mia web celida 1| 1tocerida (web page) eivar éva pepovopévo
otoyelo pag mapovsioong v to Web ko mepiéyetan 6° éva apyeio otov dioko, To
omoio avaktdtol and Evav web server Kot Lopeomoteital HEGW EVOG PUAAOUETPNTY.
H apywkn cerida (home page) sivon n mpdtn 1 KOpvEOio GEAIdN HOG TOPOVGINONG
v o Web, gival oniadn 1o onueio 16000V 1 ekKiviiong Yol TIG VTOAOES GEAIOES
g moapovoiaong pag. H apyikr cehida mov mepiéyet cuvnbwmg pio chvoym Ttov
TEPLEYOUEVOD TNG TOPOLGIOCNG HE TN HOPON €VOG TIVOKO TEPIEYOUEVOV M U0G
opdo0G EIKOVIST®V.

H HTML eivar 10 akpovipo tov Aégswv HyperText Markup Language
onradn MNoocca Xapaktpiopov Yrep-Keipevov ko Pacileton ot yAdssa SGML
Standard Generalized Markup Language mov &ivor évo moAd peyoAdtepo cvoTU
enelepyaociag eyypaeoov. H HTML opilet éva ohvoro Kowdv GTuA Yoo Tic web
oeAdeg Ommg, tithou (titles), emkeporideg (headings), mapdypagor (paragraphs),
Moteg (lists) ko mivaxeg (tables). Opilel emiong oTLA YopakTHp®V OT®S, N £viovn
ypaon (bold) kot o1 evotnTeC KMOKOL.

Kdabe otoyeio €xer éva Ovopa kol mepiéyetal péca ota cvuPfoia < mov
arokalovvton tags (etikéteg). Otav ypdopovpue pio Web cerida pe tmv HTML oty

ovcio dtvovpe tithovg oto Odpopa otoryeio g ceiidog pe avtd to tags. Ot
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QeuAlopeTpnTéc poall pe 1N dvvaTdTNTA TOLG VO, OVOKTOUV GeAldeC amd to web
Aettovpyovv emiong kot oy popeomomtég yo tnv HTML. Otav évag puAlopetpntig
dwpaler pia oeAiida ypoppévn pe v HTML avaxtd to tags g HTML kot
HOpPQOTOLlEl TO KEIPEVO Kot TIG €IKOVES TNV 000VT]. AlaQOPETIKOL PLALOUETPNTES OL
0To{01 TPEYOVV GE SLUPOPETIKOVS VITOAOYIGTEC UTOPEL Vo avTIoTOLYILOVY SLOPOPETIKA
OTUA o€ KGOe otoyeio piag oeiidag. Avtd onuaivel OTL Ol GEAIdEC TOV
onuovpyovvror pe v HTML pmopel vo delyvouv dopopetikéc and Voo GE
GUGTNUA KOl OO LAAOUETPNTY 6€ PLAAOUETPNTA. Ot TpaypaTIKEG TANPOPOPIES KOt
0l GUVOEGLOL TTOV TEPLEYOLY 01 GeAidEG o elvan TAVTO TOPOVCES, AL 1 EULPAVION

ToVg otV 006V Ba etvarn dapopetikn.[11][44]

3.1.2. Aoun piag HTML oeAibag

Ot oghideg mov ypagpovpe pe v HTML eivonl andd apyeia mov onuaivel ot dev
TEPEYOVY  TANPOPOPIEG Y10 KATOWO AEITOLPYIKO GCUGTNUO 1 TPOYPOLUO, OAAYL
umopovyv va dofactodv and omolovonmote cuvtdktn vrootpilel amid keipevo. Ta
apyeio tng HTML mepiéyovv 10 mapokdtm:

® TO KEEVO NG GEALdNG.

o 1o tags (etikétec) tng HTML 10 onoio vrodeikviouy ta ototyeia, T doun ko

™ popeomoinon TV ceAldmv, KaODG Eemiong Kol TOVS GULVOEGLOVG
VIEPKEIPUEVOL TPOG GAAEG oeAidec M mpog apyela GAA®V popeav (T.Y.

TOAVUECTL)

Ta meprocoTEpA tags Exovv TV €ENG LOPON:

<OvouaTag> Keiuevo...</ OvouaTag >

Ta tags g HTML éyovv yevikd pio etikéta apyng (avoiypotog) kot pio
téA0VG (KAEwGip0TOC), ToL ool TepukAeiovy 10 Keipevo mov ennpealovv. To tag apymg
gvepyomotel pio Aettovpyio 1 €val YOpOaKTNPLOTIKO, OTMG Yo TOPASELYHOL TNV EVIOVN
YPOON, EVO TO tag TéAovg TNV anevepyomotel. Ta tags téAovg £yovv 10 1010 OVOpQ e
T0 tag apyng aAld pe Tpdbepa o yopaxthpa /.

Agv amotelobv Cevydpt Oha ta tags ¢ HTML kaBd¢ opiopéva eivan

LLOVOLEAT], €V OAAQ TEPLEYOVV EMTALEOV TANPOPOPIES KOl KEIUEVO OVALEGH GTO
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ovuPora < > . Emiong oAa ta tags otnv HTML dev kdvouv dudkpion peta&d
Kepoloiov kot TeC®V YPUUUATOV dNACOT UTOPOVUE VO YPAPOVUE ElTE LE KEPOAin
elte pe PIKpa KOO Kot [LE OTOL0ONTOTE GLVOVOGLO TOVC.

H HTML ypnowyonotel tpia tags yio tv mEPLYPOON TNG GLUVOAIKNG SOUNG
oG oeAidag, To omoio TEPEXOVY OPIOUEVEG OMAES TTANPOPOpiec KePaAidag. Avtd
TPocolopilovy T GeEAIdN GTOVG PUAAOUETPNTEG KO TOPEXOVY OTAEG TANPOPOPIES Yin
aLTV, OT®G TOV TITAO ,TOV GLYYPOPEN TNG, TPV amd TN POPTMOCT OAOKANPNG TNG
oceMdoc.

To tag < HTML >: n mpotn €Tkéto mov eA€yyel tn Ooun pio celideg
ypappévng oe kodwkae HTML kot vmodewcviel 0Tt 10 mepleyduevo tov apyeiov
TEPEXEL KOJKA PEVED o€ avTn T YAwoosa. Olo to Keipevo kol ot evioAég oe o

HTML oce)lida Ba mpémel vo tomobetodvion avapecso o€ tags apyns Kot TEAOVG, MG

egng:

< HTML >
..Iepieyouevo, ageridag...
</HTML >

To tag < HEAD> : mpocdiopiletl 0Tt 01 YPOUES TTOL TEPIEXOVTOL OVALEGH GTNV
apyn Kol 6To TEAOG TOL €lval 0 TPOAOYOS Yo TO VITOAOTO TOL apyeiov. Xe avT TV
evomra ocvvnbmg tomobBeteitar o TiTAOG TG GEAdOg KOOMG Kol 1 E1G0YOYN
eEotepikmv Piprodnkov kot CSS apyeimv.

< HTML >
< HEAD >
< TITLE > Titiog </ TITLE>
</HEAD >
</HTML >
To tag < BODY>: 10 vrtorowmo ¢ HTML ceAidac, omAadn 6Ao 10 Keipevo

KOl OTO100NTOTE AALO TTEPIEXOUEVO O GVVOEGHOL, EIKOVEG KTA TepKAgieTon o€ pia
TETOLOL ETIKETAL.

< HTML >
< HEAD >
< TITLE > Titdog </ TITLE>
</HEAD >
<BODY>
..... Lepigyouevo....
</BODY>
</HTML >
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Olec o1 etikéteg e HTML oymuotiCouv Eexywprotés, €vBeteg evotnteg
Keévou Kot Oa Tpémet va dlveTot 10101TEPN TPOGOYN MGTE VO, LNV LITAPYEL EMKAALYN
petald Tov tags.

To tag < TITLE >: Kd0e ceAida yperdletor éva TitAo, 0 0m0i0G AmOdEIKVIEL
TO TTEPLEYOUEVO NG, Kol Ba eppaviletal ot ypouu Tithov tov dnpopiréotepmv. Ot
etkéteg < TITLE > tomoBetovvion mévta péca oto Cevydpt tov < HEAD > 6mmg
eatveTar 6to Tponyovevo T kKodika HTML.

Ta tags emke@oridmv: Ot eTIKEQPAMOESG YPTOOTOLOVVTAL Y10 TO JOYWPIoUO
TOV EVOTNTOV KEWWEVOL OmmG akplPig kKot o€ Eva Pipiio. ‘Exovv m popon

<HI> tithog keyévoo </HI>
kot opilovtan pe etkéteg and HI1 éwg H6. Or emikeparideg dev apBpovvrar otov
epeaviovrar otnv 006vr, aAAA £XOVV KATO0 YOpaKTNPIOTIKO oL Eeympilel amd 10O
vrolomo keipevo Ommg peyaAdtepo péEyeBog, €viovotepo Kelevo 1 vroypdppuon.
2uvnbmg 1o keipevo Tov elattdveton mnyaivovrog omd o H1 g H6.

Ta tags mapaypdoov: givor to <p> Kol 1 0AAXYT TOPAYPAPOV GNUOIVEL TO
Eexivnua PG véag YPOUUNG Kol EMUTAEOV KOTAKOPLEN OmdoTAoT UETAED TV
napaypapov. To <br> eivor kevd otoryeio, dev €xel mepleydpevo, ovte ypeldletan
ETIKETA TEPUOTIGLLOVD.

[Mapovsiaotrav ev cvvropio kdmowo Pacikd otovyeio g yAwscsag HTML.
Emnmiéov awoOntcéc mapepPdosig ot ocelida umopovv  va  emrevyfodv
YPNOCLOTOLDVTOAG KAmown tags, Onwg to <style> 1 pe v ypnom CSS (Cascade Style
Sheets) apyeiov.[11][24][44]

3.2. CSS(Cascade Style Sheets)

3.2.1. Heprypapn

Onoc  avaeépOnke ko  oe  mponyobuevn mopdypoago, 1 YA®ooo
TPOYPAUHOTIGHOD 16TOCEMOV Kot gpappoydv HTML, ypnowomnoteitor yo
onpovpyia ko v weptypar otoyeimv og pia wtocerida. Otav o browser dafdlet
éva xeipevo o plo oedida AapPdver vmoéyn tov ta html tags, To omoin
YPNOLOTOLOVVTOL Yo va. Teptypdyouv avtikeipeva. Ott  Ppioketon avdpeca og tags,

naipvel T avtiotoyeg W00TTEC. Méow twv emloyémv (selectors) pumopovue va
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emkevipmBodpe oe ovykekpyéva ototyeio oty HTML oeAida kot va Tovg

dwpopeacovpe 6TuA.[11][55]

3.2.2. Xovraén
H obvtaén puog CSS evtoin|g aneikoviletor 6to mapaxdto Zynua (Ewkova 2):

EMIANOTH  arkyaH epQTHMATIKO AHAQZIH ATKYAH

@ {color:blue; font-size:12px; }

IAIOTHTA TIMH IAIOTHTA TIMH

Ewova 2 Z0vragn evtoAng CSS

Emedn ta tags oty HTML eivan mepropiopéva, o CSS divouv tn duvatdtra
va A®BoLV véa povadtka 1 pun ototyelia, Kot vo dStopopembel To 6TuA Tovg e&opyng.
Av10 emtuyydvetal pe n ypnon tov attributes twv tags g HTML, id ko class. Ta
ids kou classes givon dtopopetikd otoryein Kot emTpémetal va Exovv to 1010 dvopa. Ta
ids dnAdvouv povadikd ctoryeio kot givor opBoTEPO Vo un eppaviCeton 1o 1010 TAVE®
amo pio eopd otn cedida. Avtifeta dev VITAPYEL KATOLOG TEPLOPIGAS YO TIC KAAGELS
péca og pia oedida. To cascading avoa@EpeTal 6TO PAVOUEVO TOV KOTAPPAKTY Kot
OLGLOCTIKG VTTOJEKVOEL TNV KA pOVOLUKOTN T TTOV £Y0LV T otoryeio Twv CSS. Me ta
CSS pmopodv vo optiotohv TOAAG YOPAKTNPIGTIKA TG EUPAVIONG TNG LOTOGEMOAG.
INo mapdderypo umopet va optotel 10 péyehog ™G YPOUUOATOCEPAS, TO YPOUO TNG,
YOPOKTNPIOTIKE TVmOYpapiog vo oAlaybel to background ce kdmolo element k.a.

[11][55]
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3.2.3. KAnpovouikétnta

Onoc  avagpépOnke  mponyovuéveg, o CSS YPNOLOTOIEITOL

<

Kinpovopkodtto petad tov otod émov éva HTML element ‘‘moudi’’ kdmoiov
dAlov HTML element kAnpovopei to otk tov “‘matépa’ element kTA. Ot KovOVeg
7ov opifovv moto element KANPOVOLEL TL KO LLE O GELPA VIEPIOYVEL KATOLO GTLA GE

oyY€om UE KAmolo dALo avtioToryo eival 1 akdAovdn (amd to 1oyvpdTEpO GTO AyOTEPOL

woyVpa)[24][55]

Mpotepaiotnta €SS tUMOg Mepypapn

1 User defined To CSS mou opilel ansuBelag o xpRoTng

5 Inline ‘Eva oTUN opLopévo o eva HTML element
HEow Tou “style” property
O oplo oG evog property os OAa Ta £18n

3 Media Type media, eKTOg av oplleTal KAToLo
GUYKEKpPLUEVO CSS
To ‘limportant’ Staypddel Ta mponyolpeva

4 Importance , P . vPah PONVOUH
£(8n npotepaldTNTAS

= Selector specificity Evag OUVKEKPLHEVOS selector untepLoyveL
NG YEVIKOU OpLapol

6 Rule order O mwo T[p'élGdJC['qu Kavovag elval auTog TTou
UTtEPLOYUEL

= T Av kdroLo ;{)ropert)r Sev eilvau Op"LO'[.lE.)IO, :
KANPOVOLELTAL amo To element “Ttatépag

CSS property ‘Evag CSS kavovag A CSS inline style
8 definition in HTML Slaypddsl TV MPoeTAEYHEVN TIKLA Tou
document browser

H xapnAétepn npotepatotnta: H apylkn

9 Browser default TR Tou browser opiletal and Ta
specifications tou W3C

Ewkova 3 Mivakag Kavovwv KAnpovouLKoTnTog

3.3. JavaScript
3.3.1. Heprypaen
H JavaScript eivor pio Svvopuxkn YADOGGO TPOYPOUUOTICHOD 1)  Omoio
ypnoonoleitor kKupiwg otovg web browsers. H viomoinom g JavaScript ce éva

browser emtpénel v ektéheon client-side KOk (KOKA ONAAOT OV TPEXEL GTOV

VTOAOYIOTI] TOV ¥PNOTN KOl Ol OTOV Server) ywo. OAANAEmidpacn HE TO YPNOTN,
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dlayeipion tov browser, acOyypovn ETKOVOVINL [LE TOV SErver Kot SLVOLIKN OAAAYN
¢ HTML mov mapovcidleton 6to ypnot.

[Ipoéxertar yuoo pio Dynamic typing yA®ocoa 6mov, dnAadr| ot petafAntég
UTOPOLY va. €Y0VV 0omolodNmote TUTO (gite strings, &ite apBuoi) kot va aridlovv
SVVOUIKE YOPiG VoL OEIC TA AVGTNPA KATO10G GVYKEKPLULEVOS TUTTOG TOVG,

Ta tedevtaia ypdvia n JavaScript ypnoiponmoteitor Kot EKTO¢ TV 10TOGEMOWV
omwg oe opyeio pdf, widgets 1 axopo kot oe server side eQoapuoyéc HECH

avepyduevav frameworks 6mwg to Node.Js kot to Angular.Js.[11][24][48]

3.3.2. Xovraén

Ov petaPintég g Javascript opilovtar ypnoiponowwvrag ™ AEEN KAewdl

¢

var’’, yuo Topaostypa:

var name; //OpiCel pia petafAnt pe to dvopa ‘name’’ ywpig apytkn T

var timi=5; // OpiCel pio petaPfAntn pe o Ovopa “‘timi’’ pe apykn tpn 5

Emiong om Javascript o kddwdc unopel vo opyavwbei og functions, 6Tm¢ TopaKAT®

Function Myfunction (var timi){
timi = timi + 5;

return timi;

3.3.3. Xpnjon o€ 10to0eAibeg

H mo cvvnBiopévn ypnon g JavaScript etvon 1 xprion ¢ o Ilotoceideg yia
extéleon client-side k®Oka. Atdpopa JavaScripts mepthappdvoviorl 6T 16T0GEAdEG
v va emmpedlovv 10 DOM g oedidog. Mepikd mapadeiypota sivor o akolovba:

o  DOHptmoN VEWV GEMOMV 1 LEPOV OVTOV KaBMG Kot VTOPoAN dedopévav HECH
acvyypovev (AJAX) request ywpic vo omorteitor mn emovaEOPTOON NG
ceEMOG.

o Kunoeig otoyeiov g oeAidog

o  A0dpaoTikd TeEPEXOUEVO
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e Validation tng £16030V TOVL YPNOTN

® ATOGTOAN GTOLXEI®V YPNONG TOL YPNOTN TAV® GTIS S1APOPES IGTOCEAIDEG

To poro g epunveiog Tov k®Aka JavaScript tov avolapPavel o ekaotote web
browser. H JavaScript pmopet va Tp€xetl TOTKG GTOV LITOAOYIGTY] TOL XPNOTH SIVOVTOG
TN SLVVOTOTNTA GTI GEAID VO VTATOKPIVETOL YPNYOPO OTIG TPAEELS TOL YPNOTN XWOPIg

va emPapovet tov server. [24][26][48]
3.3.4. Xpijon ektlg 16TOGEAISWY

To televtaio ypovikd Swaotmuo m JavaScript amoktd Ypnomn Kot €KTOC
otoceridmv. TToAlég desktop epappoyég xpnoomoody Ty v AOY® YAMGGA Yo Vo
TPEYOVV JPOPA SCripts Yio TIG E0MTEPIKES Agttovpyiec. Emiong didpopa developing
frameworks kvkAo@opo¥v ta omoia Pacilovror oty JavaScript yio T onpovpyio
epappoydv 6nwg 1o Node.Js kot to Angular.Js. v napovoa epyacio n JavaScript
ypPMNooTOmONKe HOvo evtdg Tov web browser yia ypnor 6TV 16ToGeAdA, 0TOTE dEV

B yivel Tepartépm ava@opd ot ¥poN TG EKTOG TOV 16TOGEMIWV.[24][48]

3.4. JQuery

3.4.1. Heprypapn

To jQuery eivan pia pkpn oe péyebog, omin, ypnyopn Kol TEPLEKTIKN
BpAoOnkn Javascript avoyrtod KdOwo Kol mpowtogppaviotmke to  2006.
2vvovalovtag v amAdtnra, TV eveMEia Kot TV ENEKTAGILOTNTA, GALAEE TOV TPOTO
LLE TOV OO0 O1 TPOYPOUHOTIGTES YPAPOLV Javascript.

Avt| 1 PPA0ONKN EVTIOADV TTapEYel SLVATOTNTEG EMAOYNG KOt SLOAUOPPMOONG
HTML oroysiov, stopoppmong CSS otoyeimv, diepyaciov HTML yeyovotwv, epé
Kot animations, ypnong AJAX kot TAn0dpa GALOV EQAPLOYDOV.

Xe yevikég Ypapupués to jQuery €xel aVTIKOTAGTNGEL TOV KMOOKO TOPOUIOCIOKNG
Javascript. Ot tepiocOtepor developers ypnoyomoovy ancvbeiog avtr ™ PiPAiodnkn
KOOGS TPOCEEPEL TOAAEG EMUTAEOV SUVATOTNTEG GE OYECT HE TNV TOPUOOGLOKT

Javascript. Za kvpidtepa mheovekTipoTa TG eivor Ta e€ng:

o  Awyompiwopdg tg Javascript kov Tng HTML. Avti va yivetow ypnon tov

HTML attributes yio va kaAobOvtat ot Javascript functions, to jQuery emtpénet
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o0lec Ti¢ functions yw dwyeipion yeyovotwv ( event handling ) va yivovral
TMpwg o€ Javascript €101 ®oTe vo unv ypeldleTal vo EUTAEKOVTOL UE TNV
HTML.

Yovropia kol capnveld. To jQuery mapéyet ddpopa €idn cHvtaEnNg doTe va
glval o GVVTONO Kot TTo GaEES, Ty. chaining epé kol TPaEelg, GVVTOUEVOTNG
uebodmv.

Eéolieiper Tic acvpfotoétntes perald Tov browsers. Ot Sidgpopot
unyaviopol Javascript otovg browsers umopel va €yovv  dpopEg Ko
Javascript kK®dwo mov Asttovpyel o€ évav browser vo pn Asrtovpyel og
Kkdmolov dAro. Xo jQuery OSwayepileton Oheg ovTEG TIC OoLUPOTOTNTEG Kot
apéxel €vo ovvenég interface mov Asttovpyel oe OAovg TOLG browsers mov
vrootpilet.

Enektdowpo. To jQuery divel ) dvuvatdmra enéktoong tov framework. Néa
yeyovota, elements kot péBodor pmopodv  va mpooteBovv Kol va

ypnoonomBoiv ce éva plugin.[24][26][56]

3.4.2. Xapaktnpiotika

To jQuery meplapfavetl To eENG YOPAKTNPIOTIKE:

Emioyn DOM elements pe yprion g open source unyovng Sizzle
Metatponég 6to DOM

Awyeipion oo DOM Baciopévo oe CSS selectors mov ypnotpomotet to Gvopa
tov element , o attributes id kot class @¢ kprTpLo ETAOYNC

Events (yeyovota)

Eo@¢ kot animations

AJAX (‘asynchronous requests )

JSON parsing

Enextaocipoétra péom plugins

Utilities ( 0nmwg TAnpogopiec Tov user-agent ko evromiopog features )
Mé€Booot cupfatdmrag ot omoieg givarl mapoHoeg 6TOVG VEOLG browsers oAl
ypewalovtan fall-backs o molodtepovg

YnoompiEn moAlamAdv browsers
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3.5. SQL (Structured Query Language)

3.5.1. Heprypaen

H SQL (Structural Query Language) eivar pio yYAOOGO VTOAOYIGT®V, TOL
oYedAoTNKE Yo TN Olayeipion dedouévmv, 6€ Eva GUOTNUO JLOYEIPIONG OYECIAKMDY
Baoewv oedopévov (Relational Database Management System, RDBMS) n omoia
apykd Pociotmke ot oyeolakn GAyePpa. H yAdooa mepihapfaver duvatdTnTeg
AVAKTNONG KOl EVIUEPMOTG OEGOUEVMV, SNUIOVPYIOG KOl TPOTOTOINGTG CYNUATOV Kot
OYECIOKAOV TIVAK®OV, aAAL Ko EAEYYOL TPOGPAOTC GTO OEOOUEVAL.

H SQL avortoydnke oty IBM otmv apyn g dekoetiog tov 1970. Avtiy n
npmtn ékdoon mov ovoudletoar SEQUEL elye og oxomd va xeploTel Kot avokToet
otolyela mov amobnkevtnkay oto mtpwto RDBMS ¢ IBM 10 system R. Tnv idw
nepiodo avamtiynke To TPMOTO GVGTNUA dLoXEIPIONG GYECIOKMOV BAcemV dedoUEVOV
RDBMS 610 MIT kot 1 INGRES o610 mavemotuo Berkeley. Zta 1€An g dexoetiog
n Relational Software gionyaye v npmdtn dwbéoun eumopikd epappoyn tov SQL,
Myec efoopadec vopitepa omd v IBM.[24][25][46]

3.5.2. TAwooikd oTolyeia

H yAd®dooa SQL vrodiopeitor og d1dpopa YAOGGIKA GTotKEl0 TOV TEPIAAUPAVOLV:

o Clauses, mPOOIPETIKEG G©E OPICUEVEC TEPMTOOELS, GAAN  amoapaitnTa
GLGTATIKA OA®V TV INADCEMVY KOl EPOTHCEWDV.

e Expressions, mov mopdyovv eite KhMpoxkotég Tég, elte  mivokeg
ATOTELOVLEVOG OO GTNAEG KOl GEWPES OEOOUEVOV

e Predicates, mov dievkpiviCovv Tovg 6povg Tov propoHv va aEloAoyndodv cav
cmoTo M AdBog

e Queries, Tov avaktoHV Ta oTOKElD PacilopEvES G E10KA KPLTNPLOL.

e Statements, Tov pTOPOHV VO EMOPOLV GTO CYNUOTA KoL TO GTOUKEl, 1 Vo

eA&YEouV TN po1| TOL TPOYPALLATOS KOl TIC GUVOECELS LLE GAA TPOYPALLOTO.

st amee [SET population = population + 1
wene ciause {WHERE Iname = ‘USA‘;

Expresslon I

wosre cuse {UPDATE country xprassion }

T
Predicate

Ewkova 4 Nwootka otoweia os €va statement
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Ov ekpphoelc oe SQL meprhopfdvouy Kot To YopakTnpo TEPUATICHOD «;». To
KevO yevikd ayvoeite ota statements Kot to queries, aAAd givol amapoitnto yio va

Eexmpilel Ta statements OTMG KoL GTNV KAVOVIKY] YPAPT KELLEVOL.

3.5.3. Operators

Agv wooUtal pe (ta neplocotepa DBMS entiong
S€xovtal To |= avtl yta to <>)

MiKkpoTEPO Qmd

<= Mukpotepo R (oo

Talpladel pe Eva IPOTUTIO XOPaKTH po

IS A 1S NOT TUykplon pe to null (kevd SeSopgvwv)

Xpnouylomoleital yia aAAayr) Tou ovopatog nediou

AS . .
Kata v epddvicn

Ewkdva 5 Baowoi Operators
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Kdamoteg amod tig onuavikotepeg SQL evioAég etvat:
e SELECT - gmiloyn dedopévov amnd t fdon
e UPDATE — evnuépwon dedopévov otr fdon
e DELETE - dwypaen dedopévev
e INSERT INTO - sicaywyn vEwv 0e00UEVOV
e CREATE DATABASE — onuovpyio véag Bdon
e ALTER DATABASE — tpomonoinon g Baong
e CREATE TABLE - dnpovpyia véov mivaka
e ALTER TABLE — tpormomoinom evog mivaka
e DROP TABLE — d1aypagn evog mivoka,
e CREATE COLUMN - dnovpyia nediov mivaxo
e ALTER COLUMN - tporonoinom mediov mivaka
e DROP COLUMN - dwaypaen mediov mivaxo
e CREATE INDEX — dnovpyia deiktn (kAedi avalntnong)
e DROP INDEX - diaypagn evog deiktn

Mo tov kaAbtepo oyedtacud kot Beltiotomoinom piog Paong dedonévav cuyva
yivetat yxpnon Kot Tov akOAoLO®V EVIOADV:

e FROM - vrodeikviel and mowo mivaka Oa tpapn&ovpe ta dedopéva mov oG
EVOLLPEPOLY

e JOIN - opilel Tovg KAVOVES Y10 TNV EVOOT) TIVOK®OV

e WHERE - 6éte1 6povg clhykpiong ot 0ed0UEVE TOV EMGTPEPOVTIOL OO TN
Béon, Bétel piktpa aAndeioc.

e GROUP BY - opadomotel ta dedopéva GOUO®VO LLE OPIGUEVA KPITPLOL

e ORDER BY - ta&wopeitor dedopévo cOLOOVE e OPIoUEVE KPLTHPLOL

AMLEC EVTOALG Y100 TN LETOYEIPIOT TOV OEOOUEVMV, SLUUOPPMOT TOV TIVAK®V KOl

T1¢ ovvoArayEg peta&y toug etvar INSERT, UPDATE, DELETE, MERGE «tA.[24]
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3.5.4. TvmotAsbouévwv

Kdabe omin mivaka SQL onimver 1t tomo dedopuévov mepiéyet. H ANSI SQL

TEPAOUPAVEL TOVG TOPAKATM TOTOVS OESOUEVOV:

String yopaKTHp®V — YOPAKTNPES, KEVA, LEYIGTOL UNKOLG N

Bit

Ap1Opovc-Aképatove,  TPOYHOTIKOVS,  KWWNTHAG — VTOSOCTOANG,  OLTANG
VTOOIOGTOAN, K.T.A

DATE : tiég yio nuepounvia (2017/05/20)

TIME: tyuéc yua xpdvo(15:30:22)

TIME WITH TIMEZONE : 1610 pe 1o TIME oAAd mepiéyer mhnpopopieg yia
™ Covn dpag

TIMESTAMP:DATE xot TIME o¢ pio petafint)(2017/05/20 15:30:22)

H SQL mapéyer ddpopeg Aettovpyieg ywoo ) omuovpyio pog HeTafAntng

nuepounviag kot MPog KOO Kot Yot To S(®popd TOV EMUEPOVS GTOLXEI®V NG

OmwG Aemtd, devteporenta KTA.[24][46]

3.6. PHP

3.6.1. Heprypapn

H PHP eivon pio server side scripting YA®GGO TPOypOoUUATIGHOD [e KOPLL

yxpNon TV dnuovpyia web epaproydv.
Xtov mpoypappaticpd pe PHP diveton m dvvatodmta avapeiéng kodwka PHP pe

KAaown HTML kaBmg kot didpopa dAra frameworks. O PHP koodwkag eneEepydleton

amd évav depunvéa (interpreter) o omoiog cuvnBw¢ vAomoteital amd Kamolwo module

evog web server 1 a6 kamowo CGI ektedéoipo (Common Gateway Interface). Apod o

KOOKOG epunvevtel ko extereotel, o web server otélvel 10 amotélespa otov client

(covnBmg pe T HOPEY] HOG 10TOGEAMONG, €KOVOC, 1| GAAWV OgdopévmV). XNV

epinT®oN Tov TPOTEWOUEVOL cuatiuatog oG PHP interpreter ypnoyomodnke to

povtédo tov Apache HTTP, n dwyeipion tov omoiov yivetor amd 1o panel tov

XAMPP.[24][25][29][43]
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3.6.2. Yovraén

[Mopaxdtw aneikovileton 10 mapdoetypa evog amiob "Hello World” mpoypdupatog o

PHP.
<!DOCTYPE html>
<html>
<head>
<title> Example PHP</title>
</head>
<body>
<?php echo 'Hello World’; ?>
</body>
<html[>

O kodwkag PHP mepilappdvetar péca omv khaowkny HTML pe v ypnon
eokov tags. Iepucheieton peta&d tov apykod "<?php’” kot tov tehkov 7>"". H
eviol “‘echo’” ypnoipomoteiton Yo va TUTOGCEL KATOWO string 1 koo petaffAnt
otV ££000.

2m ovvéxeln mapovotaletar évo mapddetypo piog PHP  function. Ot
ocvvaptioelg otv PHP o6nog xou oe Oheg TG YADOGEG TPOYPOUUUOTIGHLOD
YPNOLOTOOVVTOL YloL TNV OpPYAvmOoN KOW®MV KOUUOTIOV KOOWKO T  Oomoio
ypPNOonovVTOL 68 TOAAATAG onueion oty 10 epappoyn. Me tm ypnon tov
GLUVOPTNCEMV EIVOL EPIKTN 1) OPYAVOCT] TOL KMOKA, 1 Helwon Tov peyéfouvg Tov Kot n
gukoLOTEPT cuvtrpnon kot Beitioon tov. H PHP mepilappdaverl minbdpa otoryeiov
kot BPAodnkodv yia T mo cvvndelg Asttovpyiec. DuoIKA 0 KAOE TPOYPUULOTIOTNS

€xel T dSuvatoOTNTA VoL PTIAEEL TIG OKEG GUVAPTNGELS AVAAOYO LE TIG ATOLTI|GELS TOV.

public static function IsEmptyOrNull($question){
return (lisset($question) | | trim(8question)==="");
/

H mopanave cuvéptnon yio Topadetypo xpnoyLoToteital yio Tov EAEYY0 £VOG
string 660V agopd To av eivar kevo 1 OyL.

H PHP petd v ékdoon 4 pmopei va ypnopomomBei kot yio Object Oriented
npoypappoticpd. Tapaxkdto axolovbel éva mapdderypo piag PHP Class i omoia
nepapPaver kdmoleg functions yio ddfacua tapapétpov and 1o ekdotote HTTP

Request.
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class Praxeis {

function prosthesh($x,8y){

function pollaplasiamos(8x,8y){

$z = 8x +8y;
return $z;

/
$z = 8x * $y;
return $z;

/

/
3.6.3. License

H PHP eivon dwpedv Aoyiopiko kot dwovépetan pe v PHP License 1 omoia

opilet 011 Ta “mTpoidvTa” OV TPOEPYOVTAL OO ALTO TO AOYIGHIKO KOl OEV UTOPOVV VoL

ovoundlovtar “PHP”, oOte 10 “PHP” umopel va spooviletor oto ovoud tove, ympl
u ) n n u >

TPONYOVEVN YPOTTTH ddEla omd group@php.net.

3.7. Slim

3.7.1. Heprypapn

100

Ewkova 6 Aoyotumo Slim Framework

amokpion.[41]

3.7.2. HNwg Asttovpyei

To Slim e&lvor éva micro PHP
framework. Tlpdketton yio éva gpyoaieio mov
Bonbd ommv oldviaén omAod Kol ypryopov
KOO Y10l EQAPUOYES O10OIKTHOV OAAL Ko

APIs. To Slim wepthapfdver évav amoctoréa

o omoiog AapPaver otuoate HTTP 1o

enelepydletan ko emotpéper o HTTP

Kot’ apyds 0o mpémer va €xel ombei évag Web Server dnwg o Apache. Oa

npénel vo puOuiotel o Web Server, €161 dote va oTéAVEL OAOL TAL KOTAAANAQ OULTHHLOTO

o¢ éva “front controller” PHP apyeio.
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To Slim mepiéyetl kdmoleg SOPOUEG TOV AVTOTOKPIVOVTIOL GE GUYKEKPIUEVOL
ortnuota HTTP. KdéBe dadpoun emkoareiton emavdaiinon kot emotpépet o HTTP
amokplon. o va yiver avtd Oa mpémer va dwpopembel katdAinia 1o Slim
framework. Xtnv cuvéyetl va optotovv ot d108popéG TG EPAPUOYNG Kot TEAOG Hmopel
va ekteheoTel 1) epapproyn.[41]

[Mopaderypo e@oproync

<?php

Ewova 7 MNapadetypa xpriong touv framework Slim

3.7.3. License

H ypnon tov Slim framework eivar elebBepa S0béoyun vnd amin

vopikn| dmoym, Adym tov CC (Creative Commons), £€vo fn KEPOOGKOTIKO OPYOVIGUO.

3.8. MySQL

3.8.1. Heprypaen

H MysSQL egivor 1o 6edtepo mo dadedopévo cvotnue (RDBMS) Bhoewv
dedopévov maykocpoc. AkorovBel v SQlite n onola givon eykateotnuévn oe kdOe
Kivntod mAépmvo to omoio Tpéxet iI0S 1 Android xepdilovrog €161 TepdoTio aplOuod
¥PNoTOV o€ oyxéon pe v MySQL kot 116 vrorouneg Pdoeig dedopévav. [poxertan yia
TOAD ONUOQIAY ETAOYN Yo xprion o€ web eQaploYEG KAODS TPOsPEPEL TP TOALEG
dvvartotteg, givar Toyvtatn kot dwpedv. [epiéyeton oto maxéto "LAMP’" dwpedv
epoppoydv. IMoAhég YvOoTEG Kol €VPEMG YPNOUYLOTOLOVUEVES EQAPUOYES  Elvar
Baciopéveg ot MySQL, 6nwg yia mapaderypo to Joomla, to Wordpress, to Drupal,
to phBB xa0d¢ kot moAld peydha web sites Omwg 1o Google, Facebook, Twitter,

Youtube x.a.
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Ta apyikd SQL mov meprhapfdavovtor oto dvouo e MySQL avtictoryodv
ot YA®ooa v Pdoelg osdopévov 'Structured Querry Language’. Kotd v
€YKOTAGTAON NG OeV MEPIAAUPAVETOL KATOO YPaPIKO TEPPAALOV, VTAPYOVY OUW®S
apketd 3rd Party onwg to MySQL Workbench kot to PHPMyAdmin ta omoia
ypPNoorombnkay yio 10 oyedacpd Kot ) olayeipton g Paong dedoUEVOV TG
TPOTEWVOUEVNC TAATPOPLLOC.

"‘Eva toA0 onpavtikd mieovéktnua s MySQL sivar 6t pmopel va tpé€et ota
neplocotepa mepPdilovia epyaciog omwg Windows, Linux, Mac Os, Solaris «.o
otvovtag T OvvaTOTNTO GTOV  TPOYPOUUUOTIOTY| VO, TNV YPNOULOTOMGCEL GE
OLPOPETIKEG TAATQOPLES XWPig va yperdletal va yphyet emmAéov kdowa. o v
gpyoocia avty n MySQL ypnowomomOnke ce Windows kot oe Linux dxpmg
emroynpéva.[24][26][46]

3.8.2. License

H ypnon tg MySQL eivor dwpedv kato amd v “GNU General Public
License v2”.0 mpoypapploTioTs £l T0 StKoimpo va yp1eUYLOTOMGEL, VO LEAETNGEL

va avtrypdyet (draveipel) Ko va enegepyaoctel avtod to software.

3.8.3. Xpnon us PHP

Ymv texunpioon (documentation) ¢ MySQL o O6pog “connectore
OVOQPEPETOL GTO KOUUATL AOYIGHKOD TO 0moio emTpémel o€ pia epappoyn va cuvoedel
pe pia Baon dedopévov MySQL. H MySQL mapéyet connectors yio ToAAEG YADGGES
TPOYPAUUOTIGHOV cvureptlappavopévng g PHP.

Av pio epoappoyn ypedleton vo emkowmvel pe plo Pacn dedopéveov
TPOYPOUUOTIOTHG Oo TPEMEL Vo YPAWEL KOOKA Yot VO, KOADYEL TIC TEPUITAOCELS
ouvoeong ot Paon, kabdg kol exktéheons epotnudtov kot functions cg avty.
Yovbog avtd t0 Aoylopikd Ppioketon oe Piflodnkeg ko mopEyeTOl GTOVG
TPOYPOUUATIOTEG Kot VOl YEVIKA YVOOTO G connector kafmg emtpEnel T cHVOEST
pe 1t Pion dedopévov.

O driver gival évo KOUUATL AOYICUIKOU GYESOICUEVO Y10 VO ETIKOVOVEL pE

Kémolo ovykekpipuévo tomo Paong dedopévev. O driver pmopel emiong vo koAet
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BpArodnkeg, 6mwg otnv MySQL Client Library 1) to MySQL Native Driver. Avtég ot
B1pAoOnKeg vAomolovy Eva low level TpwtoOKOALO TO OTOil0 YpMCIUOTOIEITON YO TV
emowvovia pe v MySQL .

[ToAAéc popég ot Gpot connector kat driver ¥pPNGYLOTOOVVTOL AVTIGTPOPO. TO
omoio pmepoevel. Xty mepintwon g MySQL, driver Bewpeitor 1o Aoyiopukd mov
mopEYEL To connector mov givol ovykekpiuévo yia avtn 1t Pdon. H PHP mopéyet
dwpopd APIs yio v emkowvovia pe tnv MySQL ta kupidtepa giva:

e PHP's MySQL Extension
e PHP's mysqli Extension
e PHP Data Objects (PDO)

To k60e APIs éxel To mAeovektTipata Kol to peOveKTHATA Tov. Ta Kdpla

YOPOKTNPIOTIKAE TOV KoBEVOG eivat Tow akOAOLOaL.

e PHP's MySQL Extension

[Ipodxertan yio to apywcd extension tng PHP oyedacuévo yio epappoyég mov
emkowvavouy pe pio MySQL Bdon dedopévav. Avtd to extension gtvorl oxedloopévo
vy va Aettovpyel pe ekddoelg e MySQL wc v 4.1.3. Agv mapéyet Oia to

YOPOKTNPIOTIKE TV VEOV ekd0cemV TG MySQL.

e PHP's mysqgli Extension

To extension ~‘mysqli”” eivon PBeltiopévn éxdoon tov MySQL extention
(MySQL improved extension) Kot oYedldAGTNKE Yo VO EKUETOAAEDETOL TAL VEQ
YOPaKTNPoTIKA TV Pdoewv dedopévav MySQL and v €kdoon 4.13 kot petd. To
extension ovtd eivor evoopatopévo ond tv PHP 5 ko petd. Ov xupidtepeg

Beltidoelc tov improved extension amd To apykod givor ot aKOAOVOEG:

e Object-oriented interface

e  Ymootmpi&n v Prepared Statements
e  Ymootmpi&n v Multiple Statements
e YnoompiEn ywo Transactions

e Beltiopéveg duvatodmteg debugging

Av n poon MySQL eivar n éxdoon 4.1.3 1 ustayevéatepn, avviatator 1 xpHon avtod
70V extension.
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e PHP Data Objects (PDO)

To “PHP Data Objects” | “PDO” eivan éva “database abstraction layer” .
epapuoyég PHP. To PDO mapéyer éva ocvveméc API doyeta pe tov tomo Pdong
dedopévov mov o ovvdebel M epappoyn. Oewpntikd pe 1 ypnon tov PDO Ha
UTOPOVGE O TPOYPOLUOATIOTNS VO 0AAGEEL TOTMO Pdong dedopévev aAddlovtog
EMY1OTO TOV KMOTKO TOV.

[Tapdro mov o PDO éyxet ta mieovektrpata evog kabapov, amid Kot ¢popnton
APIL, éyer to pelovékmuo OtL OV EMUIPEMEL TN YPNON TOV  TPONYUEVOV
YOPOKTNPIOTIKAOV TOL gival dtabécipa oTig Televtaieg ekdooelg tng MySQL.
2V mopovoa epyacio ypnooromdnke to mysqli yio v emikowvovio pe ) Pdon

pag .[24][25][26][43][46]

3.9. Java

3.9.1. Heprypaen

H Java eivan pio  aviikelpevootpagng (  object oriented ) yAdooo
npoypappoticpod Pacwopévn oe Classes. 'Exet oyedwaotel dote va €xel 660 10
dvvatdv AMyotepeg e€aptnoets. O kmdwkag oev Tpéyetl amevbeiog Onwg cuvnbileTton oe
YAwooeg onwg C, addd petatpénetor og “Bytecode” kol tpéyxel mave oe éva Java
Virtual Machine (JVM) ave&dptnto amd v opyIteKToviKy] ToV LTOAOYISTY]. Afvel
€161 TN SLVOUTOTNTA GTOVG TPOYPULUUATICTES VO YPAWOUV TOV KMOKO TOVS Hic popd
Kol vo umopotv va tpe&ovv mavtov (“Write once, Run anywhere”). H Java eivon pio
and TG MO ONUOPIAEIS YADGGES TPOYPOUUUATICHOD HE TV omd 9 exkoTOppdplo
TPOYPUULOTIOTES.

‘Eva peydho mheovéknuo tng petatponmng oe Bytecode eivar n popntdtra.
Adyov Opmg Tov 6Tl 0 KMOIKOG Java dev HETUTPEMETOL GE KMOOKO, UNYOVIG OV givort
eEapTNUEVOG ATO TNV EKACTOTE OPYLTEKTOVIKT] DITOAOYIGTY] TOPOVGIALEL KOl GTLOVTIKA
pelovektuata Ta wpoypdupata mov eivor ypappéve 6 avtnv givorl To apyd amod
avtiotorya mov yivovtor compile ce yYAdooo pnyovng kabmg eniong Kotavaildvouy

Kot meplocoTEPN L. ‘Exovv dpmg onovpynBel compilers ot omoiot petatpémovv
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t0 bytecode og kDO punyoavig katd tn odpkela g ektéleong (Just-In-Time — JST
compilers ) emrvyydvovtog tnv PEATIOTN EKTEAECT] TOL KMOOTKOL.

‘Eva dAho mheovéktnuo eivor m avtépatn dSwayeipion pvaung. H 1o Java
avoAappavel va dtayeplotel Tov KOKAOL (NG TV avTIKEWEVOVY. O TPOYPOUUATIOTNG
onuovpyet éva avtikeipevo kal to Java Runtime avorapfdaver vo ehevbepdoet v
Uviun tov 6tov ovtd dgv ypnotponoteitat mo. Otav dev VITAPYOLY AALES AVAPOPES
eVOG QVTIKELLEVOD, 1] LVAUN TTOV KOTOVOAMVEL UTopel vo eAevBepmBel avtdpato amod
tov garbage collector. Mg avtd 10 unyavicpd o TpoypPoUUATIOTNG ATOAAAGGETOL OO
T SdKacio Tov v dlofécel uvinun yu v VEo OVTIKEIPEVO KOOME Kot v TV
elevbepioel 0tav dev 1o yperaletar ma. Mewdvovior €Tl Ol TEPMTAOGELS TMOV
memory-leaks.

H Java ypnowomoieiton o mapo mOAAL cvoTHUOTO Yoo TAPO TOAAEG
epappoyés. Mmopel va ypnotpomomBet yioo command line executed gpappoyéc, ot
standalone e@oppoYEG pe demapn xpNoTn, o€ TANOOpa web epaproy®v kabmg Kot 6
moAAd embedded cvotiuota. Ta tedevtaio ypovie n Java ypnoipomoleiton Kol o€
Kivntd TAEQmva, Kupimg ot cLoKEVEG ToV TpEYovy Android kabmg avtd ypnoiponotel
M Java yio Oleg 10V TIC Agrtovpyieg. Tmv mapovoo gpyacio M yAwoca Java

ypnowonoteitor amd to Android SDK vy 1t dnpovpyia g native android

epappoyng[12][13][47]
3.9.2. Xvvraény

H ovvtaén g Java €yel mpoéiBetl xupiwg amd t C++ ko eivon oyedacpuévn
€€ ohoxAnpov g object oriented YAdoca. OAog o kmoKag ypapetar pésa oe Classes
Kot OAa elvan éva avtikeipevo pe e€aipeon kdmolovg primitive TOTOVG dE00UEVDV ( TTY.
integers, booleans, strings ktA ). Avtifeta pe v C++, n Java dev emrpénel 10
overloading operators 1} tTnv moAlomAn kAnpovopikdtnto. Mia kKAdon tng pmopel va
KAnpovopet amd pévo pio kKAdon).

"Eva mpdypappa Hello World ypappévo og Java €xet tnv axdAovdn popon:

Class HelloWorldProgram{
Public static void main(String[] args){
System.out.println(“Hello World!”’);

/
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210 mopdderypo avtd eaivetor ™ onAmon g kAaong “HelloWorldProgram”
N omoia meptlapPdvel v mo cvvnbicuévn uébodo oe pio Java class, T ‘main’ pe
opopo €vav mivako omd Strings kot TOmo void (dgv emoTpépel KATO0 dEdOUEVO

onAadn).

3.10. Apache HTTP Server

3.10.1. Neprypaen

O Apache HTTP Server (apache) ivat éva project pe oxomd tn dnpovpyio
evog 1oyvpov HTTP (Web) Server, emoyyeApatikod emmédov, pHe TOAAY
YOPOKTNPIOTIKA 0AAG oTNprypévoy og ehevBepo kmowka. To project avtd drayepileTon
amo eBedovtég maykoopioe. Amo 1o 1996 ¢wg ko onjuepa o apache givor o Kupiapyog
web server moyKoouimwg. Xpnoylomoteital o€ mhpo TOALL AELTOVPYIKE GLOTHUOTO
omwg Windows, Linux, Mac Os , Solaris «.a., aALd cuvnBéotepa cuvavtdror o Unix

based Aettovpykd cvotiuota. v epyacio avt tpéxel péow tov XAMPP.[26]

3.10.2. License

O apache mopéyeton pe license Apache 2.0 License

3.11. XAMPP

3.11.1. Heprypapn

To XAMPP civor 10 mo dnuogirés mepipdrriov mpoypoppaticpod yuw. PHP.
[Tpoxertan v €vo Open Source makeéTo AOYIGHIKOD TO OmoOio €xel oyedlaoTel Kot
TPOETOOOTEL £TGL OOTE va glvan Tapo TOAD €OKOAO KOTA TNV €YKATACTOON KOL TN
xpnon. Eivar cross-platform kor pmopei va Astrtovpynoer oe Linux, Microsoft
Windows, Solaris ka1t Mac Os. Ta apywd XAMPP givar akpovipo tov apyikdv

YPOUUATOV TOV PACIKOV TEYVOLOYIDV TOL TEPAaBaver kot eivar to e€NG:

o X (amd v AéEn “cross” pe v €vvolo Tov cross-platform )
e Apache HTTP Server
e MySQL
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e PHP
e Perl

3.11.2. ATaITIOEIS KAL XAPAKTI)PLOTIKE

To XAMPP anautei éva apyeio Zip 1| exe va ektedeotel. KabBorov 1 eddyioteg
pvOuioelg yperalovron ywoo ™ Aertovpyion tov. Eivor ovtdvopo kot TOAAOTALC
TOPOVGIEG TOV WITOPOVV VO VTAPEOLY TaVTOYPOVAE 6TOV 1010 VIoAoylot. H «débe

EYKOTAGTAON UTOPEL VO AVTLYpOaPEL EDKOAN OO £VOV VTOAOYIGTY GE GALOV.

3.11.3. Xpnjon

Apywd 10 XAMPP elye oxomd 1 ypnon poévo g epyaheio
TPOYPOUUOTIGHOD,  Olvovtag 1Tn  dvvatdtTnTe.  GTOVG  TPOYPOUUOTIOTEG Vo
ypnoponootv 1o PC tovg yio vor SOKIHACOVY TIG EQAPUOYES TOVS YWPIg va gival
amopoitto vo glvar cvvoedepévol oto internet. e ovtd 10 Adyo €xel apketd
YOPOKTNPIOTIKA TV  TEYVOAOYIOV 7OV TEPIAAUPAVEL  AMEVEPYOTOINUEVO. XTNV
TPAYUOTIKOTNTO OUMG YPTCLOTOIEITOL MG SErver yio TPAyUOTIKEG 16TOGEAMDES GTO
internet.

To XAMPP mepihopPdver epyoreio dwayeipiong Pacewv dedopévov, Ommg
PHPMyAdmin. Emiong mepirappavovion epappoyés 6mmg FTP server ko GAla
gpyoreia yio v eykotdotacn CMS gpappoyov x.o.[26][45]

3.11.4. License

To XAMPP napéyetan pe license GNU GPL.

3.12. phpMyAdmin

3.12.1. Heprypaen

To phpMyAdmin givor éva dwpedv kor open source gpyoieio yio 1

owyeipion Pacewv dedopuévav MySQL péow evog Web browser. Eivan ypappévo oe
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PHP xon MySQL eivan cross-platform, umopet v Aettovpynocel oe OA0 T0. GLGTHUATO
ota omoio pmopel va tpé€et PHP won MySQL. Aiver 1t dvvatdtnto ompiovpyiag,
eneEepyaoiag kot daypaens Pdoemv dedopévov, Tvakwv, Tediov Kol GEPOV KaBmG

Kot ektédeong anevbeiog epotnudtov SQL. [45]

3.12.2. Xapaktnpiotika

Ta kuptoTEPQ YOPAKTNPIOTIKA TOL TEPLAAUPAVEL 1] EQapLOYT| Elval Ta ENG:

o Tlapéxeton éva web interface

e  Eyypaon xawvovprov ypnot otnv MySQL

o Enelepyacio g Pdong HEcm aAlayng K®OKOL TOV XpNoT
¢ Ewaywyn dedopévov mpog ovalntmon

e Euaywyn dedopévmv 6€ LOopeON Tivaka

o [IAnpoun pe 10 YynE1oKo vopcuo

3.12.3. License

To phpMyAdmin napéyeton pe License GNU General Public License 2.

3.13. JSON

3.13.1. Heprypapn

To JSON &ivan pia open standard poper| mov ypnoyLonolel Keipevo 1o onoio
etvar duvatdv va dwuPdletar amd dvOpOTO Yo TN UETAPOPE AVTIKEIUEV®V dEGOUEVOV
To. omoia amoteAovVTOL amd Cevydplo “YopoKTINPIOTIKOV T®V’. Xpnoionoteitol
KLpimG Yo TN LETOPOPE dEdOUEVOV LETAED TMV Servers Kol Tmv web epaproyodv mg
evoloxtikd Tov XML. v mopovoa epyacio n popen JSON ypnoiponoteitor o
OMeg Tig emkowvmvieg g Android epappoyng pe to web server.[57][70]
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3.13.2. TVmotL Sebouévwy kat ovvtaén

Ot Baocikoi THmot dedopévav givar ot eENG:

e ApiBuoi

e String. Mia cepd and kavéva 1 and TePIocOHTEPOVS YOPAKTNPES unicode.

e Boolean tipég true 1 false.

o [Ilivakeg. Tagwounuéveg AMoteg amd Kapio ol TEPIOCOTEPEG TIUEG OTOLOONTOTE
tomov. Ot mivakeg mepikAeiovion avapeca og “square brackets” (“[* ko “]”)
Ko To otoryeio dtoympilovion pe KOO

e Avtikeipeva. Mn ta&wvounuévol oyetilopevol mivokeg (associative array) og
Cevydpra ovopartog g Ta aviikeipeva yopiCovron pe “curly brackets™ (“f
Kot “}’ ) ko ypnoyonotovy Koppa yio va yopicovv to kébe Cevydapt. To kabe
Cevydpt ovopatog Tiung yopileton pe avo-kato téhewn (<) omov aplotepd
glvar to 6vopa kot 0e€id n ). Ola ta khewdid/ovopata givar strings ko

TPEMEL VoL gival LOVOdIKA G€ £val AVTIKEILEVO.

e Null. Mia kevi Tiun pe ypnon g A&Eng null

‘Eva mapdderypa ovvtagng evog avtikepévov ypnotn oe popen JSON eivar to

okolovbo:
{
“name” : "Alexandros”,
“surname” : “Loukidis”,
“username” : “Loukis”,
“email” : “aloukis@hotmail.com”,
“phoneNumbers” : [
{
“type” : “home”,
“number” : 210-1112345"
4
{
“type” : “cellphone”,
“number” : “691112345”
/
/
/
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3.14.

DataTables ( jQuery plugin )

3.14.1. Meprypaen

Show |10 ~ |entries Search:
Name - Position Office Age Start date Salary
Airi Satou Accountant Tokyo 33 2008/M11/28 $162,700
Angelica Ramos Chief Executive Officer (CEQ) London a7 2009/10/09 $1.,200,000
Ashion Cox Junior Technical Author San Francisco 66 2005/01/12 $86,000
Bradley Greer Software Engineer London 41 2012/10M132 $132,000
Brenden Wagner Software Engineer San Francisco 28  2011/06/07 $206,850
Brielle Williamson Integration Specialist New York 61 2012/12/02 $372.000
Bruno Nash Software Engineer London 38 2011/05/03 $163,500
Caesar vance Pre-Sales Support New York 21 2011/1212 $106,450
Cara Stevens Sales Assistant New York 46 2011/12/06 $145.600
Cedric Kelly Senior Javascript Developer Edinburgh 22 2012/03/29 $433,060
Name Position Office Age Start date Salary
Showing 1 to 10 of 57 entries Previous 1 3 4 (=] Mext

Ewova 8 plugin Datatable

To DataTables eivor éva plugin ywo v jQuery. Ilpdkertar yio éva mwoAd

€VEMKTO gpyaieio TO 0moio divel TPOYOPNUEVEG AEITOVPYIEC KO EAEYYOVS GE TIVOIKES

HTML. Zmv napodoa epyasio to plugin avtd ypnoomoteitor atoug HTML mivakeg

omov amarteitan celMdomoinon avalnnon Kot Ta&vounon.

3.14.2. Xapaktnpiotika

Ta o onuavTiKd YopokTNPLoTIKd avtov Tov plugin givor Ta €ENG:

o  Yeloomoinon. Xopopoc TV amoTEAEGUATOV o€ GEAIDEC Yo peimomn Tov

OTOLTOVLEVOL YMDPOL

e Apeon avalnmmon avéueca oe OAo To oTOlXElo TOL €xEl O TWivaKAG Kol

QUATPAPIGLLO TGOV YPOUU®V OV TTEPIAAUPEVOLY TOV Opo avaliTnomg.

e  Ta&vounon. Avvordtra TavouNong TOALATA®Y TESIMV.

e  YnoompiEn DOM, Javascript, Ajax, server-side emeepyacia.

e JloAlamhd extensions.

o [IAnpec petayrmtiowo.

3.14.3. Xp1jon

I"a evepyomoinon to plugin mdve og Kamowo mivako mpootiBetor n TopoKIT®

€vToAn oto event “ready” Tov jQuery.

S(document).ready(function(){
S('#myTable').DataTable();
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3.14.4. License

To plugin DataTables mapéyeton pe License “MIT License”.

3.15. Uphold

3.15.1. Meprypaen

upﬁold"‘

Ewova 9 Aoyoturno
mAatpopuag Uphold

To Uphold eivon pio mhatedpua mov eEuanpetel mepiocdtepeg and 184 ymdpeg
oe meplocdtepa amd 20 dweopetikd vopiopato oAAG kot p€todda oe E€vo
cuvdAlayua. Emtpémer 10 dacvvoprokd éuPacpa péow Virtual MasterCard yio
GUVOALAYEG OO HEAN atd OAO TOV KOGLO Kol YPNOT| GTO NAEKTPOVIKO EUTOPLO.

To Uphold cuvdvdalet éva poviéAo e@aproyns TAATEOPLOG LE GVVOEGILOTNTO
TANPOUDV Y10 VO TPOGPEPEL YPNUATOTICTOTIKEG VINPEGIEG GE 0L TOYKOGLLO, 0yOPd.
To Uphold evdvvapdvelr v Kawvotopion GTIS YPMUOTOTICTMOTIKEG VINPECIES UECM
LG TAOTQOPLOS TPOCEYYIONS, OMOL Ol TPOYPOUUATICTEG EQOPUOYDOV KOl Ol
ovvepyateg ¢ Fintech pmopobdv va expetaiievtovv v gpféieta g Uphold pécm
a0E000TNUEVDV  OY€ce®V  UE  TPATMELEC KOl GULVEPYATEG YPTLATOOIKOVOUIK®OV

VANPECLOV G OAO TOV KOGHO. [71]
3.15.2. Sandbox Uphold

Mo v viomoinon g epaproyng ypnoonoteite éva ovantvélokd mepipdriov
YW TNV KOTOOKELY KOl TOV EAEYYO EQOPUOYDOV TOL Elval EVOOUOUTMOUEVEG CTNV
mhateopua. Uphold Platform. To Sandbox dev ypnoipomotel mpaypatikd ypnpoto

OAAQ ELKOVIKA.
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4. Elwoaywyt) 6To Aertovpyiko ovotypa Android

—

W
i =-
AR o8
. B iSees

o

Ewkova 10 Aoyotuna ek6doswv Android

4.1. Iotoplka otoyeia

To Android eivon éva Agttovpyikd cuoTNUA 0VOLXTOD KOJIKA, BAGIGUEVO GTO
Linux, v eopntég kupimg cvokevég 0nmg smartphones kot tablet pe 006vn aeng.
Avantoynke and v Google kot apyotepa amd v Open Handset Alliance n omoia
elvar o xowompo&io  eTOopud®V  AoyiopkoV,  kKataokevng hardware ko
TNAEMKOVOVIDV, Ol OTTOieg elval aplepoUEVES oty avantuén kot eEEMEN avoytav
TPOTOTOV OTIS POPNTEG cLOoKEVEG. H mpmtn mopovsiaon g mrotedpuog Android
éywve otig 5 Noguppiov 2007, mapdAinio pe TNV ovokoivoorn g 10pvong Tov
opyaviopov Open Handset Alliance. H Google onpocievoe to peyaidtepo pépog tov
k®owKa Tov Android vd ToVG Opovg g Apache License, piog erehBepng dogtog
AOY1IGKOYD.

Tov TobAlo tov 2005, n Google eEaydpace tv Android Inc, po pukpn
etopeio pe £dpa 1o Palo Alto otnv California twv HITA. Exeivn v emoym eAdyiota
ntav yvootd yw T Asrtovpyieg g Android Inc, ekt0¢ TOL OTL OVERTULOGOV
AOYIGLUIKO Y100 KvnTd TNAEQ®VA. ALTH NTAV 1 0Py TNG PMILOA0YiaG Tepl oyxedimV TG
Google 1o va 01e16000¢€l 6TV ayopd Kivntig tniepomviag. Xty Google, 1 opdda pe
emkeaing tov Andy Rubin avéntuée po kwvmt) mlotedppo mov otnpiletor otov
mopnva. tov Linux, v omoia mpodOnoov pe TV mopoyr] €vOG €LEMKTOV,
avafaduicyov cvotnuatoc. Exet avaeepbei 0Tt 1 Google elye 01 cvykevip®oet pia
oepd and etaipovg hardware kou software Kot emonuove 6Tovg TapOHYOLE OTL NTAV
avolKT 6€ dtapopovg Pabodg cuvepyaciog ek HEpovg tg. 'Eviuma kot nAekTtpovikd
péca evnuépmong cvvropa avépepov enueg 6tt 1 Google avémtvooe o Google-
branded cvokevn. Ilepiocotepeg pnueg akorovOncav, avagpépovtog 0t 1 Google
KkaB0p1le TIC TEYVIKEG TPOSYPAPES Ko E0ELVE TPMOTOTLTO, GTOVS KOTUCKELOUOTEG

KIVNTOV THAEPOVOV Kol Toug @opeig dwtdmv. Tehkd n Google mapovcioace to
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smartphone t¢ Nexus One mov &ivor 11 Tp®TN GLOKEL] TOV PAGIoTNKE GTO Open
source Aettovpyikd ovotnua Android. H cvokevn kataockevdotke and v HTC, ko

éywve dtbéoun otic 5 Tavovapiov 2010.[27][52]

4.2. E&€Aén

[Ipékettal yioo 10 TO YPYOPO OVOTTUGGOUEVO AEITOVPYIKO GUGTNUO GTNHV
KOopo. Atyo pv v enionun KukAogopio Tov VIPEAY TOVALYIGTOV VO AVETIoLES
ekdooelg. 211 5 NoeguPpiov 2007 mapovoidonke 1 mpdtn £Kooom beta kol toOTE
yvevvnOnke enionua. To Android 1.0/1.1 xukhogopnoe otig 23 ZentepPpiov tov 2008

Ko TaV 10 TP®OTO KvnTo pe Aertovpytkd Android ftav to G1 g T-mobile.[27][52]

4.3. Ex860s1g

Kwsiké . Noupspo . Hpepopnvia apyikng . | Emimedo
ovopa M ékdoang M Kukhogopiag M API M
- 1.0 23 ZemTepBpiouv 2008 1
e 1.1 9 deBpoudpiou 2009 2
Cupcake 1.5 27 Ampidiou 2009 3
Donut 16 15 ZemTepPpiov 2009 4
Eclair 20-21 26 OKTWRpiou 2009 5-7
Froyo 22-223 20 Mdiiow 2010 8
Gingerbread 23-237 6 Aekepppiou 2010 9-10
Honeycomb 30-326 22 ®efpoudpiou 2011 11-13
Ice Cream B
Sandwich 40-404 18 OkTWEpiow 2011 14-15
Jelly Bean 41-431 9 louhiou 2012 16—18
KitKat 4.4-444 31 OkTwppiou 2013 19-20
Lollipop 50-5.1.1 12 NosuBpiou 2014 21-22
Marshmallow 6.0-6.01 5 OkTwppiou 2015 23
Nougat 7.0-7.11 22 AuyoucTou 2016 24

Ewkova 11 Ek60oelg AsttoupykoU Zuotipatog Android

Amo tov Ampido tov 2009, ot exddcelg Tov Android €xovv Oépa amd ™V
CoyopomAaoTiK) OTNV K®OIKY OVOUAGIO TOVG, KOl KUKAOQOPNGOV G OAPOPNTIKY
oelpd, eapovpévev tov ekdodcemv 1.0 kot 1.1, mov dev t€OnKav vd cvykekpluéva

KOOKO OVOpLOLTOL:
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4.3.1. Alpha

Ympyav TovAdylotov O00 avemionueS KLUKAOPOPIEC OTO ECMTEPIKO TG
Google kot ¢ (OHA) Open Handset Alliance mpwv n Beta kvkiopopnoet 1o
Noéuppto tov 2007. Ot ovopaciog mov emMAEXINKOV OTIG E0CMTEPIKES EKOOCELG NTAV
"Astro Boy", "Bender» kot "R2-D2". O Dan Morrill dnpodpynoe pepikd amd to
TPAOTA  AOYOTLTO. UOOKOT, OAAG TO TpEYOoV mPAcwvo Aoydtumo tov Android
oyedotnke amd v Irina Blok. O diayeiprotig Tov £pyov, o Ryan Gibson cyediace
T0 KOOECTMG TOV OVOHOCSI®V YALKICUAT®V 7oL €xel ypnowomomdel yoo v
TAELOVOTNTO. TOV ONUOCIOV KUKAOQOPIHV TOL AEITOLPYIKOV, EEKIVOVTOG HE TO

Android 1.5.

4.3.2. Beta

H Beta xvkhopopnoe otig 5 Noguppiov tov 2007, evd 10 6eT avamTuéng
Aoywopikov (SDK) xvxkhoedpnoe otic 12 NoguPpiov, 2007. H nuepounvia g 5

Noéuppn eivar evpéwg yvoot og ta "yevédiia" Tov Android.

4.3.3. Android 1.5 Cupcake

H ¢éxdoon  Android 1.5  Cupcake
eppaviomke g 27 Anpiiiov 2009 ko givon pio

cllpcake Ho nKe g p %
ncroid amd TG onpoavtikotepeg avafaduicels tov Kabdg
ce outnVv epeovifetar véo yneakod TANKTPOAGYLo
Ewéva 12 Ek6001 AELToupyLKol T0 omoio épepe PLIKY AAAAYY] GTOV GYEOLACUO TOV
Zuotiparog Android 1.5 , , ,
véwv  smartphones  aQUPOVTIOG TO  QULOIKO
minktpordylo QEWRTY and avtd. Emiong mpootébnkav véeg Aettovpyieg Ommg M
Kataypoen Bivieo amd v Kdpepa Tov KvnTov, TapoKoAoLONoN ToL OAAL Kol 1M

UETOPOPTMOOT TOL 6TO Youtube.
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4.3.4. Android 1.6 Donut

- i [Mopovcidotnke otig 15 XemtepPpiov

© /..~ Donut
\~, & - - Anaroid 1.6
\ '~ vroopiynKkav  SlEOpPETIKES  OVOAVGELS

2009 kot amd ovty TV €kdOOT KOl WHETE

Ewova 13 ‘EkSoon AettoupyLkol ZUCTHHOATOG 090Vn€ aVSiaPTﬂTOU TOKVOTNTOS TV plxels.

droid 1.
Android 1.6 EmnAéov Egkivnoe n vrmoothpién g emhoyn

TOAOTAGDV  apyeimv Tovtoypove KAtt mov 7wAéov Bewpeiton dedopévo. TENoG
TpoTogpPaviotnKe N urdpa avalntnong g Google oy apyikn 066vn tov Kivyntov

Kot emavacyedidotnke to Android market.

4.3.5. Android 2.0-2.1 Eclair

[Mopovcidotke ot 26 OxtoPpiov 2009 ot
Bektimoe onpoavtikd T Aswtovpyio TG KApEPOS LE

Aertovpyieg OTMG TNV EVOOUATMOOT YOPAKTNPICTIKOV OTMG

led flash, ypopatiko epé, Aertovpyiog oknvov, pvduicewy

1ooppomiag Agvkov kot dAAa. Emiong onuoavtikég adiayég

Eclair
Android 2.0

Ewéva 14 Edoon Aetroupywon VP&V Ko otovg xapteg Google Maps. Me dvvatotnta
Zuotipatog Android 2 , , , , ,
QeOVNTIKNG KaBooMynong kot oonytav. Télog Bertivdnke N

duvatoOHTNTO SIUOPPMONG TG OPYIKNG 006VNC.

4.3.6. Android 2.2 - 2.2.3 Froyo

Kvkhopopnoe otic 20 Maiov 2010 pe
ONUAVTIKES EVIUEPOGELS Kol PEATIOOELS OF
FI' oy O amod00cN KOl TOYVTNTO. XOUG®MVO HE TNV

Google émeita amd vt TNV EVNUEP®OT OL

GUOKEVEG Eywvav  OV0  €mG TEVIE  (POPEC

Ewkéva 15 EkS00on AELToupyLkoy ZUCTHROTOG TaybTepes. Evoopatmbnke n Aertovpyio wifi

Android 2.2/2.3 , , ,
hotspot ka1 o €leyyog ypPNONG TOAKETWOV
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O0edoUEVOV TOL TaPOYOL KIVNTNG TNAEQmViag amd to Ypnotn. TEAoc dmbnke 1
SVVOTOTNTO LETAPOPAS TOV EPOUPUOYDOV OO TO YMPO OTOONKELONG TNG GLOKELNG

GTNV KOPTO LVIUNG.

4.3.7. Android 2.3 - 2.3.7 Gingerbread

Epopaviotke otig 6 AekepPpiov 2010 ko
Nrav pio amod T1g SNUoPAéotepeg ekddcelc Android

Gmgerbread e  onuovtikotepn ovoapadon v mpooHnkn

aeOnpoVv (Yopookomo, BapOUeTpo K.o) KATL TOV

v v

Ewova 16 Ekdoon AsttoupyLkol £dmoe TSpdGTng SDVO”(')TTITSQ (Wémﬂ)in@

Zuotpatog Android 2.3 , , P ,
EPUPUOYDOV KOl TOVIOLOV Yoo To Kwntd. Emiong
avapobuiotre o Eleyyoc TG UmoTOpiog Kol ELEOVICTNKAY CNUAVTIKEG AEITOVPYIES

omwg 1o NFC kot n dvuvatdmra kincewv pécom internet (VolP).

4.3.8. Android 3.0 - 3.2.6 Honeycomb

“ [Mopovcidotre 22 Defpovapiov 2011 won
Honeycomh Nrav pia €kdoon 1 omoio dnuovpyndnke Kvpiog yu

Androd 3.0/3.2
tablets. Kovpieg olayég, n Peitimon  tov
Ewova 17 EK600N AETOUpyLKoD neptPdAlovtog yprotn Ko tov multitasking Kabadg kot
Zuotipatog Android 3 , , , ,
vrootpin  enelepyoctdyvy 000 KOL  TEGGAP®V

TLPNVOV.

'4.0 - 4.0.4 Ice Cream Sandwich

H £éxooom 4.0 mov xvkhogopnoe otic 18 OxktmPpiov

)01 ko €ékave 10 android éva 0AOKANPOUEVO TOV AEITOVPYIKO

yomuo, omdéte M oavoPdaduion tov dpyloe oTadKE Vo

Ewova 18 Ekdoon Aertoupyikol  gmiPBpadvvetol. Baoikd Koppdtt cg aut v evnuépmoon
ZuotAparog Android 4

elvar  oAhoyn Tov TePPAALOVTOC YpNOT LE TN GYEdiaoT
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Holo UI. Eniong mpootédnke n avayvdpion Tpocs®Ton 6TV AGPIAELN TG CLOKEVTG.
Téhog PBertiwbnke n Aettovpyicn NFC pe ™ ypnon tov Android Beam xobm¢ ot
KAuepa e N duvatdtnta eyypaeng Pivteo oe aviivon 1080p.

4.3.10. Android 4.1 - 4.3.1 Jelly Bean

H avdémrtuén tov cvetipatog elxe apyicet non vo

emMPpadvveTol Kot antd £yve aKOUO TO QAVEPO OTd TNV
Android 4.1Jelly Bean
apéowmg emopevn ékdoon mov ivan to Jelly Bean n omoia

EUEVE OTNV Oyopa Yo TEPLGGOTEPQ amd 15 punqveg péypt
Ewova 19 Ekdoon Aettoupywkot VoL €pOeL 1 emoduevn €xdoorn. Avtny gppaviotnke 9
Fuotinatos Android 8.1 IovAiov 2012 kot n teAevtaion avafddpion Eywe 24
IovAiov 2013. Zvvomtikd mepieiye aAlayég oV omAd00T KO TNV TOYVTNTO TOV
Aoywopkov. To wpot) @opd  epeaviotnke 1 dvvatdtto Vmapéng TOAAGDV
OLOPOPETIKMY YPNOT®V GE Hiol GLGKELN, OAAA Kot pio véa dvvatdtnta 1o Google
Now omov elvar évag ynoewokdg Ponboc pécm tov omoiov n Google mapéyel oo
YPNOTN QUEGES TANPOPOPIES GE OTL POTAEL LEG® TOL OAOIKTVLOV OGS gival 0 KapOg
N Ol €WNCEG avAAlOYa LE TO EVOLOPEPOVTO TOV YPNOTN N TNV TEPLOYN TNV OToin

Bpioxetat.

4.3.11. Android 4.4 - 4.4.4 KitKat

Kvkhopdpnoe otig 31 OxtoPpiov
tov 2013 kou €pepe TO MO KOvOTOWUC,
OLOPPA KOl YPNOUYLOL YOPOKTNPLOTIKE TOV
Android 4.4 KitKat )
Android og 0A0 Kot TEPIGGOTEPES GLUGKEVES

ce Ol TOV KOopo. H  €xdoon ot

Ewova 20 ‘EkSoon AettoupyLkoU ZUOCTHHATOG GXS&QGTHKS Y va TpEYEl mo  yYpNyopda,

Android 4.4 , , , ,
opoAd kot vmevBvva o éva upLTEPO

edopa cvokevav. EEediyOnke to Google Now pe v Aettovpyio OK Google 6mov
EMTPEMEL GTOV YPNOTN VO KAVEL TPAYLOTA GTNV GLCKELY TOV Y®PIC va TV ayyi&et

aALG amAd pe eovntikég evtodés. Eppaviotkav véeg NFC dvvatdmreg pécm Host
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Card Emulation (HCE), yio mnpoués, mpocfacn oe KAPTEG OAAL Ko GAAESG

vanpeciec. TELOC mpooTédnke Kol 1 AelTovpyiot ACVPLOTNG EKTUTMOOTC.

4.3.12. Android 5.0 - 5.1.1 Lollipop

Kvkhopopnoe otig 12 Nogpufpiov tov

(@\ 2014. Avt n €éxdoon mepielye mOAAG véa
\—,

\ N YOPOKTINPIOTIKE Yoo TOLG YPNOTEG Ko
_‘j#‘

‘ Enéxteve 10 Aettoupykd o€ mePLocoHTEPQ

yAboeg véa API yioo Tovg TPOYPOULATIOTEG.

Ewova 21°‘EkSoon AElToupyLKoU ZUCTHHATOG 81671 GUGKELWV OTIMG po?»oyl(x, THXSOPGGEIG

Android 5 , , , ,
kot avtokivnta. [Ipoydpnoe oe pio plikn

aAlayn oto mepPdAlov ypnotn kol dtopdpemos to Material design, pio emimedn
oyediaon mov £0woe amAdTNTA KOl TEPIGGOTEPT EVKOMA o1 Y¥pnorn tov Android.
Eniong mpootédnke m dvvordmrta va cuvodovion Aueco HETAEDL TOLG OAEG Ol
GLGKEVES TOL Ypnotn mov £yovv Android Lollipop pe ™ Aettovpyia Multi screen ko
va potpalovtar amd apyeio phopiong péxpt Kot to otoptkd avalnmonc. Télog amd

avt TV €kdoon Eekivnoe va vmootnpilovral enelepyaotés pe 64bit.

4.3.13. Android 6.0 - 6.0.1 Marshmallow

To Marshmallow (ue v

2 [ Android 6.0 Kodwn ovopacio Android M xatd
Marshmallow

\ dwgpker g avamtuéng tov) eivor m
ﬁ €KTn KOP €KOOCT TOL AELTOVPYIKOV
Ewéva 22 ExBoon Aetroupyiko Suotipatog Android 6 OVOTHHATOG.  Kukhopdpnoe  emionua
tov 5 Oxktofpiov tov 2015. To

Marshmallow emkevipovetor Kvpiwg ot PeAtioon ¢ GLVOMKNG eumelpiog Tov
ypnom. Xe obykplon upe TOV  TPpokdtoyo Tov, Lollipop, elonyaye o véa
OPYITEKTOVIKT] GTO SIKOIDOTO TOV EQUPLOYADV, YPNCULOTOLEITAL Y10 TPMTN GOPA Eval
véo yopokmnplotikd to "Now on Tap" Omov emTpémel oTOLG YPNOTEG VA
TPOYLLOTOTOLOVV avalNTNOELS GTO TANICIO TMV TANPOPOPLOV oG Epapuroyns. Emiong

glonyaye éva vEo cOGTNUA SLOYEIPIONG EVEPYELNG TTOV LELDVEL TNV dPACTNPLOTNTA TOV
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https://el.wikipedia.org/wiki/Android_Lollipop

TOPACKNVIOL OTOV M0l CLOKELT OEV YPMNOUOTOIEITOL, EYYEVH] LTOGTNPIEN YO0 TNV
avayvoplon  OOKTUAIKOV amotutopdtov kot USB  tomov-C, 1t  dvvortdtta
UETAPOPAS TV OE00UEVOV KOl TV €POPUOYEC G€ ol KdpTta microSD, kot dAAeC

E0MTEPIKES OAAAYEC.

4.3.14. Android 7.0 - 7.1.1 Nougat

\ ’ To "Nougat" ue v KmdiKkh
. ovopaoio Android N katd ™ didpkela
Android 7.0 ™G oavamntuéng tov givar M €Pdoun
ONUAVTIKY] £KOOGT TOV AELTOLPYIKOD

ovotipatog. Kukiopopnoe yuo Tpdtn

Ewcéva 23 ExBoon Aetroupyio Suctipatoc Android 7 @OpG ¢ beta build otigc 9 Moptiov
2016 ko emionua otig 22 Avyobotov

2016.To Nougat gwodyel oNUAVTIKEG OAAOYEC OTO AELTOVPYIKO GUGTNUO KOl TNV
TAOTEOPUO. AVATTUENG TOV, CLUTEPIAAUPAVOUEVIG TNG OLVOTOTNTOAS VA EUQOVICEL
TOAOTAEG EQOPLOYEG oTNV 000V Le TtpoPorn daipeong tng 006vng, TG vmootPEn
YL TNV EVOOUATMOON OTOVINGE®YV OTIS KOWOTOMGE, Kol TIG OMPOCKOTTEG

EVILEPDGELG GLGTNLLOTOG Y10 VITOGTNPLLOUEVEG GUGKEVEC.
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4.4. Apyrtektovikn Tov Android

H apyrrektovikny tov Android nepihapfdvet ta e€ng enineda-layers, (amod to
VYNAOTEPO TTPOG TO YOUNAOTEPO).

APPLICATIONS

Home Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Window _onte View Notification
Manager Manager go) ers System Manager

Package Telephony Resource Location XMPP
Manager Manager Manager Manager Service

LIBRARIES ANDROID RUNTIME

Surface Media SQLite Core

Manager Framework | Libraries

OpenGL|ES FreeType WebkKit

libc

LINUX KERNEL

Display Camera Bluetooth Flash Memory Binder (IPC)
Driver Driver Driver Driver Driver

UsB Keypad WiFi Audio Power
Driver Driver Driver Drivers Management

Ewkova 26 Alaypappa Apxttektovikng Android

4.4.1. Eminedo Epapuoywv (Application)

To Android eivar eapyng eeodlocpévo pe €vo oOVOAo amd Poocikég
eQopuroyég mov meptiapfavoov éva email client, éva mpdypappa yio SMS unvopara,
nuepoAdylo, v epappoyn yoptav (Google Maps), tov mepmynt) 16100, &va
TPOYPOUUO Yot SOUMUEVT amoBnKevon TV eTaPdV Kot dAlo. Oleg ot epapproyég
elvar ypappéveg oty yYAdooa tpoypappoticpov Java.[27][33][38]

4.4.2. Emineda lMAatoiov Epapuoywv (Applications Framework)

[Mopéyovrag po avowkty mAateoppo avarntuéng, to Android mpooeépel GTovg
TPOYPOUUOTIOTEG TNV OLVATOTNTO VO KOTOOKELAGOLV TAOVCIEG KOl KOIVOTOMESG
€QUPUOYEG. Ol TPOYPOUUOTIOTEG £YOVV TV SVVOTOTNTO VO EKUETAAAEVTOVV TANP®G
10 hardware tng cvokevng, va &xovv mpdcPacn oe vanpecieg evromopoy Béong, va
exteAOVV vmnpeciec oto background, va B£touvv ypovodlaKOTTEG YL EUEAVION
gomomoemv Kot ToAAG dAAa. Emiong £xovv mAnpn npdsPfacn oto id1o mhaiclo and

APIs mov €yovv ot PBaocwés epappoyés tov Android. H apyrtektovikny eivon
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OLOHOPP®UEVT HE TETOL0 TPOTO 7OV KAOE £QapLOYn UTOPEl v YPNOUYLOTOMGEL TIG
SVVOTOTNTEG LG AAANG KO EMTIONG LE TPOTO TTOV OiVEL TNV dVVATATNTO GTOV ¥PNOTH
va oAAGEEL To ovotaTikd Kabe epappoyns. Kdto and 1o mhaiclo tov epappoydv

VILAPYEL £VOL GUOTNUO, OO VIINPEGIES KOl GUGTILLOTO T OO0 TEPIAQUPAVOLV:

o Awygipion Apaoctyprotnrog (Activity Manager): I[TopakodovBei kot eAéyyet
Kk&Oe Aertovpyia TG EQOPUOYTNG.

o Ildpoyor Ilepreyopévov (Content Providers): Emutpémer oe epappoyéc va
ONUOGIOTOIOVY KOl VO, AVTOALAGGOVY OESOUEVA [LE OAAEG EQPUPLOYEG.

o  Awyeipion Ewomomoeewv (Notifications Manager): Emitpénel oe epappoyég
va epavifovy €100TOMCELS GTO YPNOTH.

o Awyeipion IMoxérov (Package Manager): Emitpémel otig epappoyés vo
OVTAOVOV TANPOQOPIEG OYETIKA LE AAAEG EQAPLOYEC, TTOV EIVOL EYKATECTNUEVES
GT1] GLGKELN.

o  Awygipron Tnrepoviag (Telephony Manager): Tapéyet mAnpoopieg otnv
eQopHoyn Yoo TG Olabéoiueg vanpecieg tAepowviag, OT®G Kol Yoo TNV
KATAGTOGT TOL GLVOPOUNTY.

o Awyeipion TomoOeoiog (Location Manager): Ilopéyer mpdcPacn otig
VANPEGIEG EVTOMIGUOD KOl EMTPEMEL GTNV EPAPLLOYT VO AAUPAVEL EVILEPDOELS

OYETIKA pe TS oAAayéc Béomc. [27][33][38]

4.4.3. EmimeSo BifrioOnkav (Libraries)

To eninedo Piprlodnkodv meprrappdvet éva chivoro amd Pipirodnies ol omoieg
ypNoonooHvtor and ddpopo  otolyeion Tov cvotiuatog tov  Android. Ot
dvvoTdTNTEG OV TPOCEEPOLY aVTEG ol PiAodnkeg elvar mpocsPaoiues oToLG

TPOYPUUUATIOTEG 010 LEGOV TOL EMITESOV TAonciov epapuoyns.[13][38]

4.4.4. Emimebo ExtéAcong (Android Runtime)

To tunpa avtd mepiéyet £va Pacikd cuotatikd mov ovopdleton Dalvik Virtual

Machine to omoio eivor éva €idog Java Virtual Machine, €dwd oyedtocuévo kot
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PeAtiotomomuévo yloo KvntéG OLOKEVEG, OV AELTOVPYOVV LE GLOCMPELTH KOl
daBétovv meplopiopéves duvatotnteg oe pvnun ko CPU. H Dalvik VM «xdéver ypion
TOV PBACIKOV YOpOKTNPIGTIKOV ToL Linux, 01tmg 1 dtayeipion g pvAung kot multi-
threading. H Dalvik VM gvepyomotetl v kb gpappoyn Android dote va tpé€et
owmn ¢ Swdikacio. To Android runtime mapéyer emiong €vo ohHvoro Pacikmv
BipAoOnkov (Core Libraries) mov emtp€émovv G€ TPOYPUUUOATIOTEG VO YPOWYOLV

epappoyég Android, ypnoiponowwvtag v yAwooa Java.[13][38]

4.4.5. Mvpnvag Linux (Linux Kernel)

To Aertovpyikd Android €xer ytiotel mwéve otov Linux Kernel o omoiog
Swyepifetar Poaoikég vANPESies GLOTAUOTOS OTMG TNV OCEAAEWD, TNV dloEiplon
UvnuNG, TV dtoeipion depyasidv, v otoifo Siktdov, Kot Toug 091 Y00S GUGKEVAV.
O Linux Kernel Aettovpyet eniong og éva evdldpeco enimedo apaipeong petad g

otoifag Aoyiopkol Kot Tov vAkov.[13][34]

4.5. BonOntikd epyadeia yia TV avamTuén EQApUOY®V YLX TO AELTOVPYLKO
ovotnua Android

4.5.1. Android Emulator

‘Eva amtd to Bacikdtepa epyareia €101kd Katd To TpdTA 0TAON AVATTLENG TNG
epapuoyng elvar o mposopolwt|g mov Paciletan otov QEMU, éva mpocopoimt)
eneEepyaotov. [lpocopoidvel oyeddv OAeg TG Aeltovpyleg LOG TPOYLOTIKNG
GLOKELNG, OMMG TANPNG AEITOLPYIRL TOL AELTOVPYIKOV GLGTHWATOSG, TPOGPACT| OTIC
Baocucéc epappoyéc tov Android, cuvdeon pe to dadiktvo ko yprion twv Google
Maps. O mpocopoiwtg apyilel va ydver v a&lo Tov OtV 1 EQOUPUOYYT OmoTel
dgdopéva amd touvg awchnmpes. O TPOYPAUUATIOTNG UTOPEl VO ODGEL EKOVIKA
dgdopéva ylo T B€om TS CLGKELNC YPNCLOTOIDOVTAG TO epyaieio DDMS, opwg dev
cvpPaivet to 110 pe ) Asrtovpyio g kdpepag kot e wuéidag.[13][40]
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4.5.2. Android Virtual Devices (AVDs)

‘Eva AVD meprypd@el pior €1KOVIKT) GUOKELT] KOl YPNOUOTOLEITOL OO TOV
Android Emulator. H dnuovpyla pog €kovikng cvuokeung cvumepthappdver tov
TPOCIOPIoHO NG £kdoong Tov Android APL,  yprion 11 6t Google Maps kot tov
kaBopiopd tov peyéboug e pvnung. Kdbe swovikn cuokevn etvar aveaptntn and
TIC GAAeC. AaB€Tel TN Sk TG UVNUN, TIG OKEC puOpicelg Kot TIg SIKEG EQPAPUOYEC.
Etvon cav po mAnpog Eeymprot cvokevn.[13][40]

4.5.3. Android Debug Bridge (adb)

To Android Debug Bridge emitpémet ) dioeiplon EIKOVIKOV Kot TPy LOTIKOV

OVOKEVDV.

4.5.4. Android SDK

Extég and 1o Asttovpywkd, 1o Android mpoc@épel kot kdmola gpyoieion mov
BonBobv v avamtuén epappoy®dv mov exteAovVTIOL 6To TEPPAAAOV Tov. To mio
Baowd amd avtd givor to Android SDK (Software Development Kit).

To Android SDK mopéyet o oepd and epyadeio pe tm HOpE TPOYPOUUATOV, TOV
umopov va gykatactafodv cov Eva moKETO 6€ OAM TO EVPEWS (PN CLLOTOLOVUEVOL
Aertovpykd cvotipata (Windows, Mac OS, Linux) kot ta omoio mapéyovv oA doa.
ypeleTal éva TPOYPOULATIOTNS Yo Vo apyicel va mpoypappotilet vy to Android.
210 maxéto meprtapfdvovtol epyaieio yio emkowmvio LE CLOKEVLEG, OMuUovPYia
EIKOVIK®V GLUGKELMV, TOPASETYUATO EPAPUOYDV, amapaitnTes fipAodnKeg k...

O mpoypappatiopds oe avtd yiveton pe ) yhowooa JAVA. To Android SDK, kafdg
Kot GAlo PonOntwcd epyodeio, mov ypnowomomOnKav katd TV ovATTLEn NG
€QUPUOYNS, Ba avarlvBovv ektevEGTEPO GE EMOUEVT] EVOTNTOL.

e endpevn evomta 0o avaADGOVUE TIC AEITOVPYIKES OTOUTNCELS TNG EQPAPLOYNG TTOV

fa KoTaokevaoTE 0TO TAAIGLO TG TOPOVCAG TTVYLOKNG epyaciag.[13][40]
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4.6. Mobile s@appoyn

H epoppoynq vy xovntd mAépmvo eivor pio native epapuoyn ywo android
ypopuévn oe yYAoooao mpoypoppoticpod Java. To Pacikd doukd otoryeio kdbe
TETOL0G EQOPLOYNG Elvar 1 dpactnprotnta (Activity).

H dpactpromta givarl to otoryeio ovtd mov TPOGPEPEL SEMAPT TOL YPNOTN
pe v epoppoyn. Ot meplocoTEPES EPOPUOYES OMOTEAOVVIOL OO TNV OPYIKN
dpaoTnploTTa, UECH Omd TNV OMOl0l UTOPOVUE VO, EEKIVIICOVUE Kol GAAES TPOG
ekTéLeOT EEYWPIOTEG EPYACIES.

Kdabe OSpaocmmpidtra €xet éva kokho (ong pe Sokprtd otddlo Kot
GLYKEKPLUEVES EMITPENTEG LETOPACES OMWG YIvVETAL QOVEPO GTO TOPUKAT® CYTLLOL.
A&iler va avoeépovpe mog Otav 1 OpactnpotnTo. aAAAlEl Kotdotaon TOTE TO
oLOTNUO KOAED KO TV avaAoyn HEBODO YEYOVOG OV LOG EMITPETEL VO YEPLGTOVUE
OTOTEAEGUATIKA TIG OAAQYEC TOV EXEPYOVTIOL GTNV KOTAGTOGT TG dpacTtnpotnTag Ot
petafacelg ivor anpOPAenTeS KATA TO YPOVO EKTEAEGNC KO 0PEiAovTaL GTO ¥pNoTN M|
6T0 Agltovpykd cvuotnua. o mapddstypa av dodue 61t | dpactnpotta givor Tpog
KOTOOTPOPY] OO TO AEITOVPYIKO GUGTNUO AOY® TEPLOPIGUEVNG UVAUNG N AOY®
KAEWGIHLOTOG OO TO XPNOTN £XOVUE TN OLVATOTNTO VO, ATOONKEVGOVLE TO OTAPOLTTO
dgdopéva Kavovtag Tig avaroyes evépyeteg otn pnéBodo on Destroy.

Xe KAbe OpaocTNPOTNTA UTOPOLUE VO TPOGHEGOLUE KO VO OQPAULPECOVUE
tepdylo (fragments). Ta fragments amoteAoOv KOppdTIo KOIKO TOL UTOPOLV VOl
EVOOUATMOGOVV OlETAPN YpPNOoTN Kot Aoyikn epoappoyns. Ta fragments umopodv va
mpocBopapefody ce pio dpacTNPLOTNTO SLVOUIKE KOTd TN OdpKELD EKTEAEONG TNG
€QOPUOYNG. YTapyeL emiong 1 dvvatdtta va cuvdvactodv Toidd fragments e pio
dpacTnproTNTa Yia TN dnovpyia evoc molvmAokov interface. H ypnon towv fragments
GUVETAYETOL TOAAG TAEOVEKTNUOTA, €K TV oOmoiwv Ta Kvupdtepa givor 1
EMOVOPNCLOTOINON KOJIKA, 1 gveM&la, 1 ToyLTNTA KOl 1] dSVVATOTNTO OOUNCNS TNG
EQOPUOYNG HaG He Eva TUNUHOTIKO TpOTo. Ommg Kot ot dpactnploTnTeg £T01 Kol KAOe
fragment €yet éva kOKAO (m1g Tov givor Eviova eEAPTMOUEVOS amd TOV KOKAO (mNG NG
dpaoTnPLOTNTAG HEGH TNV omtoia ekelvog (el Xto mapoakdtm oynuo PAEToLIE OA TOL
mhava otddio Tov KhKAov (mng evog fragment kabBmg kon dheg o1 mBaveg petafdoets

peta&d toug.[13][36]
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Activity Lifecycle Fragment Lifecycle
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Other
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-
Do — s - The fragment
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layout from the
Destro
onDestroy() back stack

onDestroy()

onDetach()

DestroyedH
6 I

Source of the original lifecycle diagrams:
Android Developer’s Guide

Figure 20.1 Activity and fragment lifecycles
Ewkéva 27 Aopn Tou KUKAOU "Twng" pa Spactnplétntag

Y& TMEPIMTMOOT MOV AMOITOVUE EVO KOUUATL KOJIKO VO TPEYEL CUVEYMDG GTO
TAPOCKVIO aveEdptnta and T dpactnpotnta Kot to fragment mov eivar oto
TPOCKNVIO EKEIVN TN OTIYUN, Y10 TOPASELYLA VO KOTAYpAPeTOL 1 BEon Tov ¥pnot
aKOpO KOl oV To TNAEQMVO €xel KAeWmBel kol OAeg Ol dpaocTnpPlOTNTES £ivan
otapatnuéves. To SDK tov Android pog mopéyer éva moAbTO epyareio Tig
vanpecieg(services). Ot vmnpecieg amotelobv &va oTolEi0 €POPUOYNG TOV OgV
TapExeL OlEMAPN XPNOTN Kot Elval oYeSOGUEVO VO TPEYEL LAKPOTPOBESEG Epyaciag

610 mapacknvio.[13][36]
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5. Bitcoin

5.1. Ahuovpyia

To 2008 Oomuootiednke 10 TP®OTO GPOPO TOL TEPLYPAPEL TNV 1060 TOL
YnoloKov vopicpatog Bitcoin. Anpovpynonke tov lavovdpio tov 2009. Epnvevotig
Kol Onpiovpydg tov €va Ayvomoto mpoécomo pe yevdmvopo Shatoshi Nakamoto.
[Tepiéypoye v eKTELEGN GUVOAAAYOV UE TO YNELOKO VOLUGUO YOPIG TNV avaykn
VTOPENG EVOLIUES®OV YPTLOTOTICTMOTIKOV WOPVUATOV KOl TNV HETOPOPE YPNUATOV
anevbeiog and tov Evav cuvoriacoouevo otov dAro. Tlepiéypaye eniong Tov Tpdmo
pe tov onoio Ba pmopel vo SlcPUMSTEL 1| AGPAAEID TOV GUVOALOYDV LLE TN YPTIOM
NG NAEKTPOVIKNG GOPAYIdOG.

To Bitcoin dgv vrapyel EMONUOS O KOUIOL QUOIKY HOPPY, KEPUAT®V M
YOPTOVOUIOUAT®V. Agv TapdyeTal amd KOUL GUYKEKPIUEVT XDPa OV EAEYYETAL ATTO
kapio cvykekpyévn tpamnelo. H mapaymyr tov n amobrkevon tov kot dtakivion tov
Kot OAeG Ol GUVOALOYEG pe OVTO YIVETOL OMOKAEICTIKO GE MAEKTPOVIKN HOPON.
OvclooTikd avikel otnv katnyopio cryptocurrency kobmg ypnotponotel puebddovg
Kpumroypagiog Yoo TN Oonuovpyio Kot dwxeipton TV YpNUAT®V Kol Yoo TV
emPefainon g yKupITNTAG TOV GLVAALAYDV.

Autia g dnuovpyiog Tov GOUE®VAE He TOV HEAETNTA TOV, MTAV T OVAYKY|
Hel®woNg TOL KOGTOVG TOV GLVOAAYDV TOV TPOLYHOTOTOLOVVTOL AOY® TNG AVATTUENG
oL NAeKTPOVIKOL gumopiov. Ot cuvarrayéc cvvinbmg emPapvvovtal amd To KOGTN
TOV EVOIIUESOV (XPNUATOTIGTOTIKG WpOHOTA) Yoo TNV 7ot Kot v eEacediion
OOV TOV LEPDOV OV AapPavouy HéPOg oe aVTEC. Agv givorl apEANTEO KO TO EMUTAEOV
KOGTOVG AOY® O0AOL Kot €EAMATNONG OV AVATOPELKTO AQUPAVEL YOPO GE pePidn

TOV GLVOAAOYDV ovT®V. [28][29][31][53][54]

5.2. Mapaywym

Kdabe ocvvorrayn mov yivetor oto diktvo tov Bitcoin eAéyyetan yuoo tnv
€YKVPOTNTOL NG Kot otn ovvéyewn tomobeteitoan oe €va block pali pe dAAeg
ouvvalrayég mov Exovv ereyyBel. Kébe 10 Aemtd mepimov, onpiovpyeiton kot éva véo

block yw va @rho&evioel avtég T1Ig cuvaAlayég To omoio oyeTileTon PE TO OPECOC
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TPONYOLUEVO AL Kot OAa Ta bITOAoITa block mov éxovv dnuovpynBei Tpv and avtd
oynpotiCovtag étotr pia oivoida (block chain). ‘Evag padnuotikog aiyopiBuog
YPNOLOTOIEITOL Yoo v YiveEL 0 GvoyeTiopdg Tov véov block pe tor mponyovueva.
Moic Bpebel 1 Adon tov adydpBpov tote Ba donpovpynOei to véo block kon pali pe
avtd Bo dnuovpyndel k1 €voc cvykekpluévog aplBudc vémv bitcoins, ta omoio Oa
amodobovv 6e avtOV N awTovS OV PpNKay TNV AVoT. Avti 1 dladikacio ovoudleTon
mining.

Mo vo pmopel n Avon tov adyopBpov (ypipov) va mpokvntel kabe 10 Aemtd
nepimov aveEdptnta amd T0 TOGOL YPNoTEG TPpoomabohv TavTdypova TNV PBpovv gival
TpoeavéG TG Bo mpémel va tpomomoinfel  dvckoAia tov ypipov. Avtd yiveton
aVTOMOTO OO TO SIKTVO GE GYECT WE TO TOGOL ¥PNOTES TPOooTabovv va Bpovv
AOo. Xuvenmg 660 TEPIOTOTEPOL YPNOTEG TPOSTAHOVY Vo AVGOVV TOV YPipo dNAadn
060 peyohvtepn eivol 1 eneEepyaoTiKn 1G6Y0G TOGO UEYOAMVEL 1| OLGKOAID TOV Ko
avtiotpopa. Kdbe Aettovpyucds vmohoyiomg 1| cvokevn mov avalntd tn AVom Tov
YPIPOL GUUUETEYEL TOPAAANAQ KOl TNV TPOCTAGIO TOV SIKTVLOL and EMOEGES KOOMG
Kol 6TOV EAEYY0 Kol TPO®ONGoN TV GLVOALXY®DV GTO JIKTLO, OTMG avaPEPONKE Kot
TOPATAV®.

Téhog va avagépovple mmg T0 OGO TV bitcoins OV AmOdIdETAL GE OTOLOV
Bpioker ™ Adom tov Ypipov vmodumAacidletar kabe téooepa ypdvia mepimov. O
TPAOTOG LIOIMAUGIACHOS TG apoPne amd 50 oe 25 bitcoins €ywve otig 28
AexepPpiov tov 2012 ko o devtepog mepil T téAn Tov 2014. H onpovpyio tov
bitcoins yivetar pe éva efapetikd mpoPAéyipno tpoémo. Me mo amid Adyw 1M
onuovpyia Toug dev e€aptdral amd TV TpocPopd kol {ntnomn ovte and T PovAnon
KOTOW0L  KPATOVG 1 OPYOVIGHOU Yylo Onpwovpyion meplocdtepmv 1 AyoOTEPOV
vopopdrmv. To diktvo and poévo tov kabopilel To puOUO dnovpyiag avtdv. Avtd
elvar éva e&oupetikd yopoaktnplotikd tov Bitcoin mov 1o K0O6GTA OVOEKTIKO ©F
kpioelg, mANBwplopd Kot  GAAG  oLUYVE  TPOPAUOTO  TOV  TOPASOCIOKAOV

vopucpudtov.[28][29][54]

5.3. H xpfjon tov kat to Ym@rako mopto@oAt-Bitcoin Wallet

Mo va extedéoel kdmowog pio cvvaAiayn péow Bitcoin mpémer va givon

KATOYOG €VOC NAEKTPOVIKOD TOPTOPOAOV. H popen tov MAEKTPOVIKOD TOPTOPOALOD
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mowiAdel. ovnBiletan ) TPMNOT TOL NAEKTPOVIKOD TOPTOPOALOV HEGH TPOYPELUATOG
NAEKTPOVIKOD VTOAOYIGT N 1 XPNON TOL UEC® TAATEOPLOS OGTOV TAYKOGHO 16TO
(web wallet) kot 1 Tpnom tov oto Smartphone tov yprotn. Tnv televtaio mepiodo
KGAVOLV TNV EUOAVIOT TOVG KO UNYOVILLOTO QVTOUATOV GUVIALOy®dv ATM yia ayopég
péow petpntov, to tp®to ATM ywo Bitcoin eykatactddnke oto Boavkovfep Ttov
Kavaodd.

Méoa 610 MAEKTPOVIKO TOPTOPOAL UTOPEL O KATOYOG TOV Vo Tnpel Amelpo
apud dievbivoemv. ‘Eva ynotakd mopto@oitl umopei vo tepAapavel TepiocOTEPES
TET01EG O1EVOVVOEIC aKkpIPOC Omwg Evag meAdtng (oG tpdmelag pmopel va @Epet
TeEPLocOTEPOVS omd éva Tpamelkd Tpomelikovg Aoyoaplacpovs. H dedbBuvon avty
glvar éva avayvoplotikd otoyyeio 27 émg 34 yapoktpov o€ UNKOS (EKTOC TMV
yopaxtnpov 1,1,0 kot O yuoo amo@uyr] ONTIK®OV acaPEW®V), 1| omoia Eekvd LE TOV
apBud 1 M 3 (o1 véeg d1evBivoelg Bitcoin Egkvave pe tov aptBuod 3 kot £xovv unKog
24 yapaxtypwv) dnpovpyeitor yopig KO6TOC péoa omd TO NAEKTPOVIKO TOPTOPOAL
TOV ¥PNOTN Kot gival gvaicOntn kot dokpirr o€ keParaiovg kot TeloVg YOPUKTHPES.
Me 1 dnpovpyio vOg TOPTOPOALIOD Yo TV EKTEAEST GuVAALOY®V pHécm Bitcoin, To

TOPTOPOAL TOV YPNOTH GLYYPOVILETAL QVTOUATA LE TIG GLVOAAAYES TOV OIKTVOV.

\Hapdﬁawua owev0vvong Bitcoin: 14LyfYHA4rRxaMmFXseNEtJ f9DANoYuhaw|

To diktvo cuvaAlaydv Bitcoin Eekvdel v mopakoAovONcn cvvaAroymdv
pag dtevbuvong Otav ot KAVEL TNV TPAOTN TNG GLVOAANYN HEGO GTO OIKTLO, KATL
oL €Yl MG EMaKOA0LOO var dNovVPYoLVTOL O1EVBVVGELC aKOU Kot X®PIC TNV avAayKNn
VIOPENG OIKTVOV 1) GLVOALUYDV.

Me tov tpomo avtd 0 YPNOTNG UTOPEL VO SNUIOVPYNGEL TOCES d1EVBVVOELS OGES
Kol 01 GLVOAAAYES TOL BEAEL v dnovpYNGEL TPV amd KAOE GuvaAlayn MOOTE LE TOV
TpOTOo awTd va datnpet TV avaovopio Tov 6e GLVOALAYEG TOV 6To OikTvo. o kibe
otevbuvon mov dnuovpyeital, dnpovpyeiton ko éva private key mov agopd v
KPULTTOYPAONON TOV GLVOAAOY®V Tov gkteAoUVTal amd tn devbuvon avtr. To
TOPTOPOAL dnuovpyel éva apyelo pe ta private keys tov devBivoemv mov €yovv
amoOnkevtel péco oe avtd. ATOAE TOL apyeiov ALTOD ONUAIVEL ATOAEL TNG
SVVOTOTNTOG VE®V GUVOALAYDV, LE TEAMKO ATOTEAECUO TNV am®AED TV Bitcoin mwov

&xovv amobrnkevtel péoa oe avtés.[28][29][30][54]
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5.4. Tuvaiiayn

o v omootoAn €vog mocov o€ bitcoin givol amapaitntn n yvoon g
dtevbuvong tov mapoinmtn. Kabe cvvoriayn evoéyetar vo mepthapufdvel ko pio
apolpn cuvaAroyng, to Aeyopevo fee. Avtd cvpPaivel yloti kO cuvailoayn yo va
yiver teMkd omodekti) 610 OlKTLO, TPEMEL Vo evempotmbel o éva block. Ta blocks
onuovpyovvton amd tovg miners (ot omoiot gompdrrovy 10 fee) mov damavoHv
VTOAOYIOTIKT] 100 KOl £YOVV TO OKOIOUO VO ETAEYOVV TIG TPOG EVOMUATMON
ouvaAlayEg Yo To emdpevo block. Eivar ot dtaxpitikn guyépeto 6smv dnpovpyodv
ta blocks va dextodv 1 Oyt v dmota cuvardayn avaroya pe v apopn fee mov v
GUVOOEVEL.

[a v emkdpoon plog cvvorlrayng mov mpaypoatomoteiton amd Evav
Aoyaplaocpd amarteital | vmopén piog 1 TEPIOCOTEPOV GLVOALAY®V 6TO TAPEABOV Ot
OTO1EG VO GLYKEVIPADOVOLV GE OTOV TOV AOYOPLOGLO TO ATAITOVUEVO OGO bitcoins. Ot
TapeABOVGES GUVOAAAYEG TPOKTIKA ¥PNOLLOTO0VVTAL ®¢ inputs otnv mapovca. [
va pmopel kdmorog kopupog va ypnoomomost pio tapeAbodca cuvailoyn o¢ input
oe plo véo, amorteitor pio dodkocion EEKAEWOMUATOS TG TPAOTNG. XE QTN TNV
dwadkacio amatteitol To W1OTIKO KAEWL IOV avTicToly el otV devBvvon bitcoin otnv
omoia. KatevBvvovtar ta bitcoin oty mapelbovca cuvariayr. Osmpntcd eivol
adVVOTO KATOLOG VO YPNCLOTOWCEL MG Inputs GLVAALAYEG oL amevdvivovial og
KooV GAAO.

EmmAéov katd v oadikacio tov mining, Aapupdavel yopa piog dtadikacio
EMKVPOONG NG CLVOAAAYNG, OGOV aeopd To av £xel ypnowomobel Eavd oto
napelBov. Xe mepintmorn mov kATt Té€tolo €xet ovpuPel toéte to block mov Ba
nepapPavel pio tétola pn £ykvpn cvvoAlayn, dev yivetar omodektd and to OiKTLO
KOl KOT' €MEKTOOT O miner Ogv KOPTAOVETOL TNV CYETIKN avTapolPn. Ztnv mpaén ot
miners @PovTiLovV Vo LNV ETKVPOVOVTAL TOTE Ol GUVOALAYEG Ol OTTOieS EMYEPOVV VOl
YPNOOTOOHV MO ¥pnolonompéva inputs. Me avtd tov TpOTO OMOTPENETAL TO

@avopevo tov double spending..[28][29][30][54]
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5.5. [IA£OVEKTNUATA KAL HELOVEKTIHATA TNG XPN 01 Tov Bitcoin w¢ péco

oVVAAAXY WV

H ypnon tov Bitcoin £yel onUOvVIIKA TAEOVEKTNUOTO, TOL TO £YOLV KAVEL

AVTOYOVIGTIKO Kol avTd Qaivetal omd Tov 0A0EVe Kot LEYOADTEPO aplBUd ¥pNoTOV

OV TO TPOTILOVV Yo TS GLVOAAaYEG Tove. TTapakdtm mapatiBevton pepikd and tao

TAEOVEKTNLOTOL TOV TPOGPEPEL TO YNPLOUKO VOLUGLLOL.

Tayvtnte covarlhay®v: Ot cuVoALaYEG YIVOVTOL GUEGH KOL OVOKOIVMVOVTOL
o€ OAOVC TOVG YPNOTEG GE OO TOV TAOVITN

Xopnro kootog ovvarrayov: To kootoc eivan mepinov ota 5 Cents ko
TOAEG @opéc elvar mpoarpetikd edv dev elvar oamapaitnn 1 Queom
emPePainon e cuvarraync.

"EAgyyog am6 to ypnotn / lpootacio and veaprayn: O ypnotg sivar o
HOVOIIKOG TOV UTOPEL VO KAVEL GUVOAALYEC EELDT KATEYXEL TOV E101KO KMOTKO
TPOGPUCNC GTO AOYOPLOGHO TOL, KOl HE OWTO TOV TPOMO &ivol TPOKTIKG
adLVATO VO, KAOTOUV T0 VOLUGHLOTAL.

®opnroTnTe: Avefdpmmro omd Ta TOCH MOV €Yl KAMOWOG OVTO 7OV
ypewletar lvar 0 kwdkdg mpdsPacng mov eivor moAd evkoAo va petapepbel
elte o€ yapti M o€ kdmoro USB.

Aw@avero otig covarhayés: Oleg ot uvarlayég mov €xovv yivel Le KATO0
vopopo givol katayeypoppéves Kot owabéoipeg oe omotovonmote Béhel va
eAéyEet kamota 01e00vvon Kat va 0€l Tt GLVAALAYEG EXOVV Yivel 6TO TOPEADOV.
TUVOIVETIKT A6 yp1ong Kol arAhay®@v: Omoladnmote aAloyn yivetol 6To
TPOYPOLLO ] OTOVG KOVOVEG GUVOAAAYDV YIVETOL LETA OO GLVOIVESN TNG
KOwoTNTOG HE aUTO TOV TPOMO OATOPEVYOVTIOL OTMOONTOTE OAAYEC O
UTOpOoLGAV VO, Yivouv Kol Vo aAAGEOLY TNV 0VGia TOL AOYIGUIKOV.
Amokevipopévo ovotnua: O Adyog g emtvyiog tov Bitcoin eivar m
OTTOKEVIPOUEVT] VO™ TOV, dNAadN dev yperdletar Kapio apyn eEAEYXOL oL Vo
emPePardvel TNV omoladmoTE GLVOALAYT, KEOE KOUPOC TOV dkTHOL EVioyDEL
TO oLGTNUO, Kot O HOvog Adyoc mov Bo emmpéale oe onuovtikd Pabud
Aertovpyion Tov diktHov Bo MTav Vo amoKomovV OAOL Ol VTOAOYICTEC TOV
OKTVOV. AAAG axdpa Kot TOTE 6TV ENOUEVT enavekkiviion Oa cuvéyle and

KEL TOL GTOUATNCE.
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¢ Ymoowpéoels Tov vopicpotos: kdbe vopioua vrodiopeitan £mg 8 dekadikd
ynota  0,00000001 pe ovtd tov TPOMO EmTpEmEL Vo yivovtol KpPO
cvvaAlayég mov Bo NTOV OKOVOUIKG GCOLUPOPO Vo Yivouv pe cvuPatikd
vopicuara.

e Mn avaotpéiyiun @Von ovvarioyov: Ot cuvaAloyéc mov yivovior e
Bitcoin eivor pn  avootpéyipeg, yeyovog mov  mopovcldlel  kdmola
TAEOVEKTNUATO KOl KOmowo petovektuota. To mAgovéktnua mpog OGovg
dwbétovv mpoidvta pe bitcoin eivar 6t o1 TANPOUES Yoo aLTA dEV PTOpoHV
va avakAnBovv. Avto divel emmALov KIiviTpo GE EMLYEIPNOELS VO TOVANVE GE
YOUNAOTEPEG TIUEG. ATO TNV GAAN Ol YPNOTEG OV EKTEAOVV GUVOAANYEG WE
bitcoin mpémel va. givol TPOGEKTIKOL Kl VoL KAVOUYV GUVOAAQYEG LE TOPOYOLS
TPOIOVTOV OV £XOVV éva GYETIKG a&OMIGTO 10TOPIKO KIVNCEWDV, OMW®S Yo
napadetypa cupPaivel Kot 6TIg TOANGES LECH TOV ebay.

e IdwoTiKéTNTE OUVOAAAY®OV: KOBe ypNoTNG upmopel v  dNUIOVPYNGCEL
amepLOpLoteg H1evBuVGELS KO VoL KAVEL GUVAALAYEG EPOCOV EYEL TO OVTIGTOLYN
bitcoin. AnAadn ot d1evBOVoel; dev €yovv Kopior GYECT HE TO TPOYUATIKA
otoyeEio Tov YPNoTN, OAAA TOPOAO CVTO OEV GULVERAYETAL KOU avVOVULUiO
GLUVOALAYDV KAODS OAES O1 GUVOALAYEG ONULOGLEVOVTOL GTOVG AAAOVS YPNOTESG

TOV JIKTVLOV.

H ypnon tov bitcoin dev €xel pdvo TAEOVEKTAUATO OAAGL VTEAPYOLY KOl KATOLO
HELOVEKTHLOTO. TTOV TOAAEG (POPEG KAVOLY KATOI0VG YPNOTEG GKEMTIKOVS GT YP1OoM
TOV.

e H onolewr ¢ WoTIKNG TOvToTNTEG: O HOVOG TPOTOG Y100 VO UTOPEGEL
KAmolog va KAEWEL Tol bitcoin Tov €xEl KATO10G VO TNV KOTOYN TOL €ivol va
KATOQEPEL VO KAEWEL TNV WOIOTIKN TOVTOTNTA oL Tov koBopilel péca oto
dikTvo, TapdAO OV TO 1010 TO TPOHYPappa £XEL Kot AAAEG dKAEIdES A PaAEinG.

e Icotipieg: To bitcoin w¢ vopopa gival evaicOnto ce peydieg SloKLUAVOELG
wooppomiag T®V. Avtd ogeidetal kotd KOplo AdyYo oTo OTL dev VTAPYEL
KOTOL0L KEVIPIKT 0pyn oL va mopepPaivel oty Tpoceopd kol otn {nnon.
Eniong 1o pkpd Pabog tng ovykekpyévng ayopdc eivar €vag akoun
TapAyovtag Tov eMNPeAlel TNV 1G0T, 0QOL OTAV OVTUALIGGOVTOL LEYAAL
ToGA o€ bitcoin avTtd £yl Gav AmoTéAec Vo EMNPEALOVTOL Ol IOTTYES OTI

XPMHOTOYOPES.
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o Nouw6 mhaiocro: [Moporo mov oty Evponaikn Evoon vrdpyet éva mhaicto
VOLOL GE OTL aPOPA TO, KEVIPIKA EAEYYOUEVO, VOUICUATO TO YEYOVOG OTL TO
bitcoin eivan amokevipopévo PAEL KATO10VE VEOLG KOVOVES KOl TOPOUUETPOVG
mov dev €yovv eEetaoctel akoua amd To0 voukd mepPdAlov g kdbe ydpag.
Y1 HITA avtiotoyo yivetor po mpoomdbeio va eAéyyov tov UoOVOo OTav
EUMAEKETAL GE EYKANUOTIKEG TPOCTAOELES.

o Ac@diera dkTvov: Olo 10 oo TOL bitcoin €yel deifel dTL pmopel va
avTOPACEL Pe Ypyopous pubuove oe omowadnmote emibeon. To veapd Oumg
™G NAkiog Tov aAAG Kot To péyebog mov apyilel va maipvel evoeyopuévmg Ha
@épovv mpoPAnuota mov dev Exovv mpoPrepbel. Amd cevdplo mOv Exouvv
wpocopolwbel €yovv avaderybel kdmorot kivévvolr mov Oo pmopovoov va
VapEovy, OGS Eivat 0 EAEYYOG TOL UEYOAVTEPOL UEPOVG TOV OIKTVLOL amtd £val
KakOBovAo Tpodypappa tov Ba emnpéale T1g cuVOAAAYES (STAES GUVAALAYEG).

e Ilopapiaon tov aryopiBpov kportoypdonong: Avtdg o kivovvog péypt
onuepa Bewpeitar apeAntéog, d10TL 01 GLYKEKPIUEVOL AAYOPIOLOL VTTAPYOLVV
oTNV oyopd mAPO TOAAG YPOVICL KOl YPNCUYLOTOOVLVTIOL EVPEMS YO, TNV
ACQAAELD TOV TPOUTECIKOV GLUVOALOY®DV. AVTO €XEL GOV OMOTELEGUO VO, EXOVV
Bektiwbel oe efopeticd Pabud xor vo Bewpoldvior amOlvTo AGQAAELS.

[28][29][30][32][54]
6. Kpvorntoypaonon

6.1. Baoki opoAdoyia kpumtoypa@nong

H xpurroypapio sivor emommun mov Pociletar oto podnpotikd yo v
Koduomoinon Kot v arokmdtkonoinon twv dedopévev. Efvar dnAdadn to cvvoro
TOV HOOMUATIKOV TEXVIKOV TOV GTOYELOVY TNV £EacPdAion Bepdtov mov drtovron
™G ACQPAAELNG HETAOOONG TNG TANPOPOPING, OTMC EUTIGTELTIKOTNTA, OKEPALOTNTA
dedoEVMV, TIGTOTOINGN TOVTOTNTOS TOV ATOGTOALN KOt SLGPAALGT) TOV adLEPANTOV
g mAnpogopiac. Ot puébBodotl Kpumtoypdenong Kabiotodv ta gvaichnto TpocwmuKd
ogdopéva  mpooPdcipa  poévo oe  0covg  eival  KATAAANAQ  €E0LGLOOOTNUEVOL.
E&aocpaAiilovv €101 10 amdOppnTo OTIC YNOLOKEG EMKOWVMVIEG OAAL KOl OTNV
amofnkevon evaicOntov TAnpoeopidv. H apykr poper tov unvopotog amotelel to
amhd «keipevo (plain  text) eved TO KpLRTOYPAPNUEVO KeElEVO OmOTEAEl TO

KPLTTOKEILEVO (ciphetext). O peTaoyMUOTIOHOS TOL OTAOD  KEWEVOL OF
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KPLTTOKEIEVO ovoudleTal kpumtoypdenon (encryption) v 0 HETOCYNUOTICUOS TOV
KPLTTOKEWEVOL G€ amAd Keipevov ovoudletor amokpuvntoypdenon (decryption). Ot
SdKaGieg TNG KPLTTOYPAPNONG KOl TNG OTOKPLITOYPAPTGNG VAOTOLOVVTOL LE TOVG
aAyopiBovg KpumToypAenNong Kot omokpurtoypdenong avriototya. Ot 0o avtol ot
alyop1Opotl cuvieTovv Tov Kpurtoalyopiduo (cipher). H dwadwkasio kpumtoypdenong
KOl OTOKPLATOYPAPNONG omontel pio EMTALEOV TOCOTNTA TANPOPOPIOG TOL TNV
ovopdlovpe kKAl (key). H dmapén tov kAetdod eivar kot 1 €100010¢ d1popd NG
KPUTTOYPAONONG HE TNV KMOKOTOINOoT. AVOALTIKOTEPO 1 KPLTTOYPAPNOT Kot
ATTOKPVTTOYPAPNOT VOGS KEWWEVOL UTOpPEL va Tpaypatonombel pe emtuyio povov amod
TOV KATOYX0 TOL 6TV KAEW0V. To KAewdi elvan pia pootikn mocdTTe 1 YVAOGT TG
0oTol0G OOLTEITOL Y10 TV EMLTVYN KPLATOYPAPNON Kot arokpurtoypdoenon. Omotog
€xel t0 KAeWl umopel yopig peydin mpoomdbeio vo avoifel kot va Safdcel To
pvope. H meptypagn tov 01001K0G1OV KPLUTTOYPAPNONG KOl OTOKPLITOYPAPT|ONG
amoteloVV 10 Kpurrocvotnuo. H oot Aettovpyio ToOv KPLTTOCLGTIUATOG EYKELTOL

OTNV LOGTIKOTNTA TOV KAEWO10V0 Kot Oyl TV adkyopiBuwv.[43][S1][53][61][62][69]
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6.2. Eidn kpumttoypa@iag

6.2.1. Xvuuetpikn kpvmroypaia (secret key cryptography)

2T GLUUETPIKN KPLATOYpOPio ypnolonoleitol 1o 1010 KAl t660 Yo v
KPLTTOYPAPNON OGO Kol Yol TV amoKPLTTOYPAeNoT. O amocToAEénS PN OILOTOLEL TO
HOOTIKO KAEWL Yo Vo KPLTTOYPOPNGEL TO UNVOUO KOl O TOPOANTTING YO VO TO
amokpunToypapnoel. H amaitnon tov Kpumtocuotiuatog vo ypnoiponotel to ido
KA1 6TV KPUTTOYPAPNOT KOl ATOKPLTTOYPAPN O™ TPOVTOOETEL OTL AMOGTOAENG Kot
0 TOPUANTTNG £YOVV KATOLO0 AGPOAT TPOTO VO LOPAGTOVV aVTH TV TANpogopia. To
KAedil dnpovpyeitan kon Ppioketan apykd 6Tov omostoArén Kabmg 1 KpLITOYPAPN o
TPONYEITOL TNG ATOKPVTTOYPAPNONG, EMOUEVAOS O AOGTOAENS Oa Tpémet var oTeilel TO
KAEOL OTOV TOPAANTTY Y®PIC VO TEGEL GTA XEPLOL KATOLOV EVOLAUEGOV OVTUITAAOV.

H ovppetpikr) kpumtoypagio ypnoipomroleitor Ot LOVO Yo KpLTToypdenon
aALd Kot Yo miotomoinon tavtdtrag. Mia teyviky] elvar m MAC (Message
Authendication Code). To mAeOVEKTAUOTO TNG GLUUETPIKNG KPLITOYPAPING
GLYKOATOAEYOVTOL 01 VYNAEG TOYVTNTEG KPLTTOYPAPNGNG OTOKPVTTOYPAPNONG KAOMG
eMIONG KO Ol PUKPEG OMOTACELS TNG UVIAUNG KOl DTOAOYISTIKNG 16Y0¢. 'Etot kdvet
duvatn TV €QUPUOYN NG o€ TEPPAALOVTO O OVTA EVOG KIVIITOL TNAEPOVOL 1)

pog £Eumvng kaptoag. [43][51][53]

6.2.2. Aovuuetpn Kpvmroypagia ) Kpvntoypagia Anuociov KAsiStov
(Public Key Cryptography)

H teyvuan avty, yvoom) og kpumtoypagio dnpociov KAEW0L 1 acOUUETPN
kpvntoypapio Paciletor oty Vmapén evog (evyoug kAewdwwv. To xkhewdl y v
Kpurtoypdonon ovopdaletal dnpocto kAWl yiati pmopel va dratebel eAevBepa ywpig
Vo amonteitor ao@aAés Kavail yio tn petdooon tov. To kAedi mov ypnoiponoteiton
YL TNV OITOKPLITOYPAPNOT €lval TO 1O10TIKO KAEWT Kol TAPAUEVEL VIO TNV KOTOYN
tov mopoAnmn. To onuoclo kAewdi dev umopel va ypnowomombel yoo v
ATOKPLTTOYPAPNON SOTL GV YpnoyLoronBel o anotédespa dev Oa givarl To apykod
anmhd keipevo. To 1w tikd KAl lvarl YvOGTO HOVO GTOV TOPUATTN TOV UNVOLOTOG.
‘Etol o€ avtifeon pe 10 CUPUETPIKA KPLTTOGUGTHLATO, TO KAEWE dNUOVPYoLVTOL

GTOV TOPOANTTN, O OTTO10G Elval 0 LOVOG TOV UTTOPET VO, TAPAYEL KO VO GUGYETICEL Eval
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Cevydpt acoppetpov kAewdwwv. Etor 10 poviélo emkowoviog €vOog GCOUUETPOV
KPLTTOGUOTHUOTOS OV TEPIAUUPAVEL OCQPOAEC KOVAAL OAAQL 1 HETAOOOT TOL

unvopatog meptlopfavel Ta axkoiovbo otdda:

1. o amoctoréog {ntd and Tov mopoainmn To dNUocto kAewl Koy

2. 0 WOPOUANTTNG OTEAVEL TO ONUOCIO KAEWL HEGH TOL UN OCEAAODS KOVOALOD
EMKOVOVING

3. o amooctohéng KpumToypapel To puvopa P pe to onpocto kAl Tov mopaAnmn
Kol otéAvel To kpuntokeipevo C oToV TOpaAITn

4. 0 MOPUANTTING OMOKPVITOYPOPEL TO KPLITOKEIUEVO YPTCLULOTOLDVTOS TO WOOTIKO

KAl Kpri

Mia evolopépovca kot YpNOLUN 1O10TNTO. TOV OGVUUETPOV KPLITTOGVGTIIATOG
elvar 01t éva Cevuydpt 101mTIKOV/ONHOGiov KAEW00 pmopel va  ypnoipomom el
avtioTpo@a. ANLodn To WIOTIKO KAEWT UTOPEl Vo KPLTTOYPAPNGEL VOl ATAO KEILEVO
Kot T0 ONUOCI0 KAEWL v ATOKPLATOYPAPNGEL TO AVTIGTOLYO KPLTTd Kelpevo. Avt
w0 rTo arotedel v apyn Asttovpyiog ™S YNOoKng vroypaens. O kdToyog Tov
WOOTIKOV KAEW0V0 €ivol 0 HOVOG TOV UTOPEL VO, KPLTTTOYPOPNOEL VO KEILEVO UE TO
WOTIKO KAEWl, &vd omolcoNToTE Umopel va 10 omokpumtoypagnosl. Edv to
KPUTTOYPaPNUEVO KelEVO cuvodebeTal amd TO OmAd KEIPEVO TOTE O TOPUANTTNG
Umopel voo GUYKPIVEL TO OTAO KEIHEVO E TO OTOTEAEGLOL TNG ATOKPLTTOYPAPNONG Kot
va eraAnBevoet 6Tl T0 KEIPUEVO TPOEPYETOL OO TOV KATOYO TOV 101MTIKOD KAEILOV.

To onUavVTIKOTEPO TAEOVEKTNUO TNG OCVUUETPNG KpuTtoypapiog eivar 01t dev
amonteitor  avtoAdayr] pPooTikoy KAEwWwD. To omudco whewdi sivor eievBepa
SwBéco kATl Tov KAvel TN dlayeipion tv KAEWIOV gukolotepn. Eniong 1o 1dwwtikd
KAl elvor yvootd HOVO GTOV O0KTATH TOL, KOOIOTOVTOG OLGKOADTEPN TNV
nmapamoinon tov. Opwe n kpvrtoypagion ONUOGiov KAEWO100 €Yl LEYAAES ATALTIOELG
0€ VTOAOYIOTIKN oYV kol €ivol opketd opyr kuplowg ota peydio pmvouata.

[43][51][53]
6.3. Kpumttoypa@kég vmnpecieg
Ov  kpumtoypapikés vanpecieg elval  vanpecieg mOL  XPNGUYLOTOLOVTOG

KPLTTOYPAPiOl, GTOYEVOVV OTNV OVIIUETONION GLYKEKPIUEVAOV anetiwv. Ot

KPLTTOYPAPIKEG VN PESiEG elval o1 akdAoVOECS:
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e Epmotevtikotnrta (Confidentiality). Eivon | mpootacio amd tnv amokdivym
™™g mAnpoeopioc. H sumotevtikdtro Oo mpénel va TpoceEpeTon LE TETOL0
TPOTO MOTE Vo Elval adHVATN 1) ATOKAAVYT Kol TOALEC POpEC M 10100 1 d1dbfeon
g TAnpoopiag Kot 6€ un €E0VG1080TNUEVE GTOLA.

o Axegpmotnra (Intergity). Eivar n mpootacio and ™ pn e£ovorodotnuévn
tpomonoinon twv dedopévev. H akepadmrta Oa mpénet vo moapéyel otov
TOPOANTTN KO YEVIKOTEPO, GTOV KATOYXO €VOC UNVOUOTOG TN duvatoOTnTo Vo
umopel va aviyvevoet mboveg oAAayEG 6To Unvopo amd un e£o0vctodoTnuévo
dtopa. XT0 YOPO TOV TNAETKOWVOVIOV Kol TG Oewplog e mAnpopopiog M
akepaldTNTOL €ivol YvOOTH ®G aviyveLST GEPOAUAT®V, OTOL &va HVupo
umopel vo vmootel TPOmMOmMOMGoElS AOY® Tov BopvPov Tov  KOVOALOD
EMKOVOVING.

e AvOsvrikomoinon (Authentication). Eivon n e§acpdiion tov 611 yvopilovue
TO YPNOTN N YEVIKOTEPQ TNV OVIOTNTO OV EMKOWV®VOVUE. AvBevtikonoinon
oedopévov glvar 1 eEac@aion 0Tt Eva UVLLLOL TPOEPYETAL TTPAyHaTL and TOV
amocToAE OV BePNTIKA TO £XEL OTEILEL.

e Mn amapvnon (Non repudiation). Eivor m vanpecio xoatd tnv omoia o
mopoAnmING oev umopel vo apvnbel 6Tt €hafe to pvopa (un omdpvnon
TPOOPIGHOV), N 1N LVANPESIO KATA TNV OToio 0 OMOGTOALNG OEV UITOPEL Vo

amopvnOet 0T éotele To punvopa (Un andpvnon tpoéievong) [43][51][53]
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6.4. Kpvnttoovotnua RSA

6.4.1. To kpvmroocvoTnua RSA

Ta apywd Tov KpvrtocvotNuotog RSA mpoépyovror and to ovopoata TV
peretntov R.L.Rivest, A.Shamir kot L.Adleman ot omoiot to onpocievcav to 1978.
To kpvrtoocvomua RSA eivor kpumtocvotpa dnpociov kAewdov. O adyopOuog
avTtdg givarl £vag amd Tovg TOo JLOOEIOUEVOVS KOl TEPIGGOTEPO YPTCLLOTOLOVUEVOS
aAyopiOpovg oty kpuvrroypagio onpociov kAewov. Eivor kotdAAniog yo tnv
KPULTTOYPAONOT KOl OTOKPLRTOYPAPNGOT O£OOUEVAOV Yot TN ONUovpyie YneluouKov
VROYPOPAOV Kot TNV emoAnBevon tovg KaOdG Kol Yy TNV AGQOAN LETAPOPA

KAewwmv.[51][62]

6.4.2. Ileptypapi) RSA

To «purtochoTUe ALTO  YPNOWOTOEl VTOAOYICUOVS GTO GUVOAO Z, =
{0,1,2..n — 1}, 6mov n &ivor 10 yvopevo 300 HEYOA®V, SLOKEKPIUEVOV, TPAOTMV
apOumv p,q. o éva tétoro n vroloyiletar kot | cvvaptnon Euler p(n) = (p — 1) *

(- 1.
1) AAyoprBuog mwapaywyng ki&1d100

Ké&Be ovtotra omovpyel éva onuocto khewdi RSA kot éva avtictoyyo 10uwtikd
KAeW1. 0 A evepyel o¢ e&ng:

1. Topdyst 600 peydAovLg OLOKEKPIUEVOVS TTPAOTOVS O0plBUovs p,q Tepimov

idtov peyéboug.
2. Ymoloyiletl Tic mocdTeg n Ko @(n) ¢ €ENG :
n=px*q
pm)=@-D=*(@-1
3. Eméyet éva toyxaio aképato apBud e téroto pe 1<e<@(n) 11010 OGCTE :
gcd(e,(p(n)) =1
4. Xpnowomowwvtag tov Extetapévo Evikieideio AlydpiBupo vroroyilet to

povadtkéd aképoro d pe 1<d<e(n) této1o OoTE :
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exd=1mod p(n)
5. To omuodecio khedi Tov A givor to (evydpt (n,e) Kot To PooTikd KAEWT glvart

to d.

Ot axépatot e xou d Aéyovtar ekB€tnc kpuvmTOypAENOoNG KOl €KOETNG

OTOKPVTTOYPAPNONG OVTIGTOLYO.
2) AlyopiBuog kpomrroypapnens

O B xpuntoypapel éva privopa yio tov A Kot evepyet og €ENG:

1. Amoxtd to owBevtikd dnpocio KAewl (n,e) Tov A.

2. Avamopiotd to pivopo g éva aképoto m 6to dtactnua [0,n-1].
3. Ymoloyiler ¢ = m®modn
4

. ZTEAVEL TO KPLTTOKEILEVO € GTOV A.
3) AAyépirBuog amokporToypdpnons

O A ywo va avaxtiogtl To amAd keipevo m amd 1o ¢ evepyel g e€Ng :

1. Xpnowomnotei to dnuodcto kAewdi d yuo va avaktioet o ¢ = mémodn .

[Mopatnpnoeis:

e AoV 10 n givar 0 yvopevo Twv 600 TphTov p,q Oa wydel p(n) = (p — 1) *
(@ — 1). 'Etot av kdmolog yvopilel Toug p,q mov pmopel €0KoAa vo LTOAOYioEL
o(n) katdpa to d.

e Kol emAoyn yio ONpodcto ekBétn e gival KAmolog TpdTog aptBpos HeyoADTEPOC
a6 To max{p,q}.

e To mpdPAnpa vroroyiopol Tov ekBétn amoxpvntoypdenons d oto RSA and to
onuocto KAedl (n,e) avdyetatl 6To TPOPANLO TOPOYOVTOTOINGNG TOV N.

e Ortav Aowmdv mapdyovtor o KAWL, ivar mOAD onUovTiKO Ol TPMOTOL p,q Vo
eMAEYOVTOL HE TETOO TPOTO DOTE VO EMTLYYAVETOL TO OVLGEMIALTO TNG

TOPOYOVTOTOINoNG TOV h=p*q.
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o Y10 RSA woyoer E(D(m))=m® To «xpurtochotnua RSA Paciletar ot
ovvaptnon E(m)=m®émodn n onoia Bewpeitor un aviiotpéyiun cvvaptnon. Aev
VILAPYEL YVOGTOS OAYOPIOLOG OV VO OVTIGTPEPEL OVTN TN GLVAPTNOT YOPIC ™
YVOON  TOL  Kpueov  ekBétn  amokpumtoypdenong d. Or  dwdikoocieg

KPLTTOYPAPNONG KO OMOKPLTTOYPAPNONG vl avTIoTPOPES d10OTKAGIES.

6.5. ITieovektpata RSA

O RSA mopéyet pepikd mheovektipota to, omoia foridncav otnv vAomoinon mo
acPOA®V Kot €UKOAOTEPQ Olayelpicipwv cvvariaymv. To mheovekTiuoTo ovTd
nepthappévouv:

e Amlomoinon tov mpofAnuarog e dtoyeiplong KAEWOIOV: GTIG GLUUETPIKN

KPUTTOYpaPio. 0 aptOpdc TV KAEWSIDOV TOV OmALTEITOL Yo TV EXKOWVOVIN N
OVIOTHT®V GE VO KPLITOGVGTNIA EVOL 0vEAOYOg TOV N2, TNV aGOUUETPN
Kpumtoypagio. Opwg Kkabe ypnotng ypedleron 0vo KAewd, €tol o
ATOTOVUEVOS aplBUOg KAEW®OV givar amdd 2n. Apa givor katavontd 01t og
éva T£T010 GVGTNUA ONUOGioV KAEWOD 1) GYECT) OV GLVIEEL TOV APl TV
YPNOTOV pe Tov aplBpd tov KAEWOV elval ypopukn. o avtd 10 Adyo 1
dwxeipion TV KAEWWDV givorl E0KOAN akOpo Kot OTov 0 aptipdg Tmv ypnoTodv

gtvon apketd peydoc.

e  Evioyvuévn acedielo tov cuvailoydv: kdbe xpnotne mapdyel Ldvog Tov yio

O Tov ypnom éva (evyog kKAewwv. Ta wiwtikd khewdl Bo mpémel vo pévet
HUOTIKO Kol KPueo amd omowdnmote pun  e&ovolodotnuévn  ovtotnto
eCadeipovtag €161 Ot LOVO TO TPOPANUA NG UETOPOPAS TOV OAAL Kot TNV
amoitnon Yy TV €yKotdotacn evog ac@aAovg dtowAov emikowvavioc. To
oNuocto KAeWL amd v AAAn eivor gvpémg dwbéopo Ko dpa pmopet va
petopepbel pe omolodnmote mpooeepoOpevn HEBodo oe €va dikTvo Ywpig va

tifeton O€pa yo St pnon ¢ HUoTIKOTNTOG TOL. [51][62]
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7. ApPXLTEKTOVIKY)

7.1. Tevikn dmoyim TOL GUVOTIHNATOG

B
B

, El o

BTC network - E 1%
® o _

mae

| # |

2. initial BTC
payment

7. pay BTC 3. check consumers
to preducers payment

1. data request
. ————
5. submit data offer

8. pay remaining
BTC to consumer
r—

9. publish data to

4. publish request :
6. determine —_—

winning bids

Data producer Server Data consumer

Porot

EwkOva 28 M'eviKr) ApXLTEKTOVLKN TNG MAATHOPUAG

Data consumer : Evdwapepopevog yio minpogopio

Data producer : ITdpoyog mAnpogpopioc.

Server : YnevBvuvog yia Tov €Aeyyo Kol Yo TNV 6OOTH AETovpyio OA®V TV
EVEPYELDV TNG TAATOOPLOG.

Evépyetec

1. Data request : To aitnuo avtd mePLEYEL OAEC TIC OMOPAITNTEG TAPAUETPOVG
OT®G TO OMUOGLO0 KAEWL, TO onueio evolapépovtog, T (ntoduevn TocotnTO
kobog kot v embounty T wov Owbétel Yoo TV ayopd NG
TAnpoeopiag.

2. Initial BTC payment: [TAnpoun oty mhoteoppo yio kabe aitnua (data
request)

3. Check consumer payment: EAeyyoc tov TAnpoudv.

4. Publish request : Anpocicvon outnparog (data request)
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5. Submit data offer : AfAwon mpocpopds pall pe v KPLTTOYPOPNUEVT
TANpoPopiaL.

6. Determine winning bids : Atevépyelo TAEIGTNPLAGHOV Kol OVAOELEN TV
VIKNTOV.

7. Pay BTC to producers : IIAnpoun tov mapdyomv minpogopiog (data
producers)

8. Pay remaining BTC to consumer: Emiotpo@r 100 vrOA0UTOL 10600 GTOVG
evolapepOUEVOLG TANpoPopiog (data consumer)

9. Publish data to consumer : Anuocievon TOV TANPOEOPIOV GTOLG

evolapepoevovg (data consumer)

7.1.1. Teprypagn

210 mopandveo Zynuo (Ewéva 28) amewoviletor m yevikn €wovo Tov
cvotuatog. Amoteleitat amd tpio pépN:

e Auto mou adopd toug Data Consumers mou €xouv avaykn amd dsdopéva

Kal eivot StoteBelpévol vo TANPWOOULV YL VA TOL ATIOKTHOOUV.

e Auto mou adopd toug Data producers oL omoiol pe TNV OEPA TOUG

SLaBétouv ta Sedopéva Toug KpuTIToypadNUEVA LE OKOTIO TNV TTWANGT] TOUG
og KAmolov evlladepouevo.

e TéMNog To evdlapeco TuNpa Staxeiplong, Tov Server mou sival umeuBbuvog yla

TOV €AEYXO KOL TNV OWOTH AELTOUPYLA TWV TEPLOCOTEPWY AELTOUPYLWY OAOU

TOU GUOTHOTOG.

Tomiko oevapio Ae1Tovpyiog e TAOTPOPUOS:

1. O xoatovoilmtig dedopévov (data consumer) vrofdier éva aitmuo (data
request) o6to cvotnua. To aitnua apyikd tibeTon o€ KATAGTOON OVOUOVIG
puéxpt va yivel n amopaitntn ddikacio TANPOUNG.

2. Zv ouvéyEl TPOYUATOTOlEl pio TANpOUN He v yxpnon bitcoin otnv

dtevbuvon g mAatedpuag. To mocd TG TANPOUNG 1IGOVTOL LE TO PEYIOTO
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6.

ovvotd mocd mov Ba ypelnotel vo dOmMAVACEL Yoo TNV Ayopd TV
OedoUEVDV.

H mhateoppa eréyyet av &xet yiver n mAnpoun kot 0tav avtd couPet 10te
T0 aitnua dedopévav Kabiotatot evepyo.

To evepyd aitnuo. 0ed0UEVOV OMNUOGIOTOLEITOL TPOS TOVG €V OLVALLEL
mopay®yovs dedopévav (data producers).

Kdabe ypnomg data producer mov evola@EpeTal va TPOGPEPEL TO SEGOUEVOL
TOV TPOG EKMANP®OT GTOV GLYKEKPUYEVOD OITHHOTOS, OTOCTEAAEL o
oYeTIkn mpoo@opd (data response). e avtn opilel v T otV omoia
elvan dateBepévoc va mpoceépet ta dedopéva (etvor pikpdtepn 1 iom amod
avt 6oL o data consumer €yel opioet katd To data request). Ta dedopéva
tov data producer kpvmroypagovvtor pe 1o OMuodclo kAewi tov data
consumer Kot OTOGTEAAOVTOL OTNV TAATEOppa poli pe 10 mOGd NG
TPOGPOPAG.

Otav olokAnpwbetl ypovikd 1o aitnuo tote apyiler n dwdwkacio ™G
onuompaciog pe vikntég tovg data producers pe TIg WIKPOTEPES TUEG
TPOGPOPAG.

Extehobvion o1 minpopéc otovg emheypévoug data producers. Ot
VILOAOUTEG TPOGPOPES OMOPPITTOVTOL OO TO GUGTILOL.

Emotpépetan otov data consumer to viéAouto mocd o€ bitcoins wov Ogv
&xet ypnowonomBel amd TV apyKn cuvaAiayr Tov frpotog 2.

Téhog M mhotedppa debétel tar KpumToypaeNnuéve dedopuéva oto data
consumer.0 data consumer a@ov katefdoet To  Ogdopéva  Ha
TPOYLOTOTOWGEL TNV OTOKPLITOYPAPTOY| LE TNV ¥PNON TOL 1OOTIKOD

KAEWO100, ToTKd Ko £kTOG cLvdeonc(offline).
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7.2. AVA&AU01) AELTOVPYLOV TG TAATPOPHAG

7.2.1.1.  Tevikn Soun tnc Web spapuoync

H mpot gpapupoyn g moapovcog epyaciog sivar o Web Server o omoiog
amotelel tavtdypova kot To Web Interface twv ypnotdv. v akdiovdn ewova

anekoviletar 1 doun| tov kKuprov directory g QapUOYNC.

| BTC

| db

| include

| mobApp

; PHPMailer

| scripts

| style

| View

| workbench
B favicon
|| index

Ewova 29 Kopla
Sopn tou directory
¢ web ebappoyng

210 directory BTC meptlopfdvovior ta opyeion mov €govv oyéon He TIg
TAnpopég Tov cvotiuatos. H mapovoa epyacia ypnoiponotel 1o API g Uphold kot
mo ovykekpuéva to Sandbox Uphold.

To directory db mepi€yxet 6An v Pdon tov GuoTHHATOG TOL £)XEL dNULoLPYNOEl
Kot amofnkedETUL Kot EKEL WG AVTIYPOPO AGPAAEING OV TAKTE YPOVIKA SLUCTHLATO.

To directory include eivar avtdg mov mepiéyet apyeio e TIG ONUOVTIKOTEPES
KoL TEPIGGOTEPES AELTOVPYIES TOV GLUGTIHHOTOG LOG OTMG TO apyeio fg membersite.php
LE TIG GLVOPTNGELS Y10, TNV ONOVPYia VEOL XPNOTN , TNV ONLIOVPYIL TIVAK®V KoL TV
el00ywyN 0£O0UEVOV GTOVG THVOKEC.

To directory MobApp nepiéyet 1o Framework Slim mov ypnoiponombnke yio

TNV EMKOWVOVIO TNG 16TOGEASOG e TO Aettovpyko cvotua Android.
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To directory PHPMailer mepi€yet apyeia yio tnv amocstoAn email.

To directory script mepi€yel oe popon JS apyeio 6mwg 10 apyeio map.js.

To directory style mepi€yel apyela oe popeN €ss yo TNV SWOUOPPMOOT NG
10TOGEADOC.

To directory view mepthapupdvel OAeg Tig oeAidec OV UmOPEl Vo EMOKEPTEL
£€vag ypnNoTS Tov cvoTnuatog OTtm¢ login.php , register.php , history.php aAld ko
Kamoteg mov Omovpyndnkav ywo €leyxo OmmG ot oeAidec testmap.php won
testtime.php.

10 directory workbench vrdpyet To Schema g PBdong dwwbécipo pésm tov
npoypbpuporog MySQL Workbench.

Téhog 10 apyeio favicon.png eivor o €kdvo OV YPNOLUOTOLEITOL OC

AoyOTLTO GTNV 16TOGEAMD A Kol To apyeio index.html amotedel TV apyikn cerida.

7.2.1.2.  T'evikn Soun tn¢ Android epapuoyig

Me v kotaokevn piag Native Android epappoyng miveo oto Android SDK
Tapovotalovial 6To ¥PNoTNn KAmow omd ta dedopéva g Pdong pe OAeg Tig

TANpoopieg mov amartovvrot ypnopomoldvtog to Android GUI Elements.

e Afveton 1 duvaTdTNTO GTO XPNOTN TNG EPOPLOYNG VO KAVEL QVTOLOTY] EYYPOOT|
1N €16000 6¢ TEPINTTOON TOL £XEL KAVEL )O1 TNV EYYPAPT] TOV.

o IlpoBdrreton xaptng pnéowm Google maps, dmov o ypnotng emAéyel onueio
EVOLIPEPOVTOG

e Aivetou n dvvatdtTa OA®ONG TPOSPOPES Yo KaBe onpeio Kol AmOGTOAN TV
dgdopévev and Toug acONTpES.

o  Kpuntoypagodviar to ded0UEVO KO OMOGTEAAOVIOL TTPOG TOV SErver Tng
TAOTOOPLLOG.

H yevum dopn tov project eivan 1 Tuomikn doun evog Android project.

app
manifests

21 AndroidManifest.xml
java
H res
Ewkova 30 Baowkn dopn
Android Edappoyng
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210 root directory Ppioketow to directory manifest pe to onuoviikd opyeio
AndroidManifest.xml oto omoio SnAdvovtor to Activities mov ypnoiponotel n
epappoyn kabwg kot g adelg (Permissions) mov ypeldletor n €Qoapuoyn yo vo
AELTOLPYNOEL.

Xy ovvéyelo kdto amd to directory manifest Bpioketar o directory java kot
t0 mpwto directory mov omotehei 10 Company Domain mov OonmAdbnke otav
onuovpynOnke To project kot £xel TNV €ENG Lopen com.example.application.name. H
doun TOL TPOLYLLOTIKOD KOOTKOL BpiokeTon 610 directory

com.bitcoinproject.alexbitcoinapp.

manifests
java
com.bitcoinproject.alexbitcoinapp
activities
c AuctionActivity
c MainActivity
c Maphctivity

helper
c Constants
c RSA
c SharedPrefManager
c User
c UserRequest

c VolleySingleton
Ewkova 31 Company Domain direcroty

To directory activities mepthapfaver Odeg tig Java Classes mov amotelohv Tig
idteg Tig Activitites, Tovg controllers omAaomn Tov project. To directory helper mepiéyet

BonOntucég Classes yia tnv xpnomn tov project.

H res
drawable
layout
e activity_auction.xml
e activity_main.xml
& activity_mapxml
menu
miprnap

values
Ewova 32 directory res
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‘Eneito. péoca oto directory res Ppiokovior  kdmowo GAla directories.
Evdewktikd otov drawable givor tomofetnuéva 0o tor £1KOVIOD Kot 01 pOTOYpopieg
7oV YpNoorotovvTal Yo Tov oyedtoopd tov Ul g epappoyne. To directory layout
mepthopPdver 6Aa ta xml apyeio oto omoia oyedtdloviar To JSLAPOPO Views Kot
components avT®OV. ['evikd meptiapPdvetol oTIONTOTE APOopd TNV GYEdIOGT OAAL Ko

™V guedvion evog project.

7.2.2. Exkivnon e@appoyng - llpéoBaocn otnv Web spappoyn

[] XAMPP Control Panel v3.2.1 [ Compiled: May 7th 2013 o
XAMPP Control Panel v3.2.1
Service Module  PID(s) Portls) Actions (& Netstat

Apache 114502705 443, 8080 [ Stop ] [ Admin ] [ Config ] [ Logs ]
mysaL 17024 3306 [ Siop | [ Admin | [ Conhig | [ Logs | | L. Explorer |
FileZilla Admin I Config l [ Logs ] l = Senices ]
Mercury Admin Config Logs @ Help
Tomcat Admin Logs

5:37:26 pp [Apache]  Attempting to stop Apache (PID: 8448)

5:37:26 pp [Apache]  Attempting to stop Apache (PID: 11876)

5:37:26 pp [Apache]  Status change detected: stopped

5:37:2 Attempting to stop MySQL (PID: 12996)

5:37:2 Status change detected: stopped

Attempting to start Apache app...

Status change detected: running ‘

Attempting to start MySQL app...
1 [mysql] Status change detected: running

m

1

Ewova 33 NAatdpoppa XAMPP

IMa va Eexvnoel o Sever Kot ylo vo. Utopovpe va Exovpe mpocPacn otnv
EQOPUOYN TPEMEL apyIKA Vo ekKwvfoovpe tov Apache kot v MySQL amd 10
XAMPP natovtag o kovumni Start 6to kébe mpoovapepHEv component.

v ocvvéxewn o ypnotg Ba avoifer tov browser tng emAoyng tov Kot Qo

YPNOLOTOMGEL TOV cLVOESHO http://localhost:8080/ yio va umel oty €QapUoyY| TOL

TOTIKOV VTOAOYIGTN TTOL TPEYEL Kol To XAMPP.

EvaAloktikd yio €l6000 oV €@appoyn amd tpito vworoylot| avikaotdte
to localhost pe v IP dievBvvon otov omoio tpéyet 1o XAMPP 1 pe xdmoio DNS
name av vrdpyet [Ty, http://192.168.1.3:8080.

Eniong vrdpyer n dvvardomta npécPaong pécwm d1adiktiov kabdg PpiokeTon
méov kot oe Web Server ¢@uloeviag 10T00EAd®V oty devbuvon

http://bitcoinproject.website .

BITCOIN PROJECT

REGISTER LoBIn

Ewkova 34 Apxikn ogAida

86

Institutional Repository - Library & Information Centre - University of Thessaly
06/05/2024 07:22:26 EEST - 3.16.217.113


http://localhost:8080/
http://192.168.1.3:8080/
http://bitcoinproject.website/

H mpd™ 6elMoa mov gppavileton oty web epappoyn eivatl n apytkn ceAida
oTNV omoio 0 YPNoTNG Uropet va kdvel gite eicodo (login) N oty epimtwon mov dgv
€xel Kamolo evepyd Aoyaplacud va kdvel eyypaen (register) yprotn divovtag kdmoto

otoyeio.
7.2.3. Register

2V TEPIMTOON OV KAVEL EYYpapn 0 ¥pNotng 1 oeAida register.php £xel m¢
edne.

Register

= requirad fizlds
Username*:

| |
Email Address*:

| |
Password®*:

Show Generste

Bitcoin Address:

Select File for Public Key
| Emhoyn apxeiov | Rsa Public Key.pem

Submit l

Ewova 35 Doppa eyypadng xpotn

[Motdvrog 1o kovuni Submit Oa petapepbel avtdpaTa oTNY TOPOKATO® GEAION
OTOV O YPNOTING EVNUEPOVETOL TS TOL £Yel oTaAel oto email Tov KOOWKOG

emPePfainong g eyypaeng Tov.

Thanks for registering!

Your confirmation email is on its way.
Please click the link in the email to complete the registration or click here Confirm registration.

Ewkéva 36 Evnuépwon artootoAfg Kwdikol emBeaiwong oto email Touv xpriotn

To pvopa Tov Aappdavel o xpnotg Exel oG ENG.

Hello pest

Thanks for your registration with Bitcoin Project

Please click the link below to confirm your registration.
http://192.168.1.3:8080/complete/source/confirmreg.php?code=137a6119d8222 3c36e2afdb401fdf4c3
Regards,

Loukis

Bitcoin Project

Ewkova 37 Mrvupa mpog tov Xprotn
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Xmv oeAlda  emPePaioong €0dyeTor 0 KOO TOL  GTOAONKE GTO
TPONYOVLEVO GTAD1O.

Confirm registration

Please enter the confirmation cede in the box below

* required fields
Confirmation Code:*
[1 37a6119d 82223c3692afdh401fdf453]

Submit

Ewova 38 Zehida eniBepaiwong tou KwdikoL

Thanks for registering!

Your registration is now complete.
Click here to login

Ewkova 39 ZeAida oAokAfpwong th¢ eyypadig
H evepyomoinon tov Aoyopracpod €xet olokAnpwbet.

7.2.4. Login
2V mEPIMTMOOT OV 0 YPNOTNG O10BETEL EVEPYO AOYOPLAGHO KO TOTNGEL GTO

ovvdeapo login Ba tov (nOOVV Ta TPUKAT® GTOLKETD.

Login

* required fields

UserName*:

| _I
Password*:

I\ _|
Submit '

Forgot Password?

Ewkova 40 Dopua elcd68ov Xprotn

Xe avtd to onueio Otov 0 YPNOTNG ODCEL To. OTOlXElD OV amaLTOvVTAL

TOTOVTOG TO Kovuni Submit Oa petapepOel oty mapokdtom ceAida.

BITCOIN PROJECT

CHANGE i e
unIH! . mnrs nmn ‘msswnnn _ WSTORY  QUUSERS LosouT

Ewova 41 Apxikn oeAiba HeTA ano (0060 Tou Xprnotn
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Xmv mepintmon mov o0 yYpNotng Oev €xel oty O01dbeon Tov TOV KMOKO

npdoPaonc matmdvTog 10 KaTtdAAnAo cvvoeouo Forgot Password Oa petagepBel ot

e Y10 ETOVOPOPE TOV KMOTKOL TOV LE OMOGTOAN 6T0 email Tov ypnot.

Reset Password

* required fiekds
Your Email*:
[

Allink to reset your password will be sent to the email
addrass

Submit '

Ewkova 42 zelida emavadopdg KwSLKou
npocpaong

‘Eneita apod copuminpwdei 1o katdAinio email yivetor amostod unvOpoTOC

Ot &xel N Bet oddayn kwdkov pe 1o KatdAinio link dote va yiver n adroym.

Hello alex There was a request to reset your password at Bitcoin
Project Please click the link below to complete the request:
http://192.168.1.3:8080/complete/source
/[resetpwd.php?email=aloukis%40hotmail.com&
code=b96d869971 Regards, Webmaster Bitcoin Project

Ewkéva 43 Email yia tnv aAAayr Kwdikol npéoBacng

Otav 0 ypNoS TATNOEL GTOV GHVOEGHO EULPAVICETOL 1) GEAIDO EVILEPDOVOVTOG

TOV ¥PNOTN Yo TO unvope tov Ba AaPet yio tnv aAlayr| Tov Kowdkov TpdsPacng.

Reset password link sent

An emailis sent to your email address that contains the link to reset the password.

Ewkéva 44 Email pe to Kat@AAnAo EPLEXOLEVO yLaL THV
aMayr kwdikol npdopaong

O ypnotg AapPdvel to email pe v mAnpoeopio. Tov amorteite yoo TNV

0AOKAN PG TG OAAAYNG KMOKOD TPOGPaoNC.

Hello alex Your password is reset successfully. Here is your
updated login: username:alex password:8246471e98 Login here:
http://192.168.1.3:8080/complete/source/login.php Regards,
Webmaster Bitcoin Project

Ewkova 45 MAvupa ertuxnpévng oAAayng kwdikou
npoécpaong
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file:///D:/Διπλωματική/bitcoin/after%20login.JPG

Otav 0 xpNog €106YEL GTOV GUALOLETPNTY] TOV TOV GUVOEGUO OV EANPE pe

email Bo Tov gueaviotel 1 GeMOA Yy TV EMTLYNUEVN OAAOYT] TOV KMOIKOV
TpocPaonc.

Password is Reset Successfully

Your new password is sent to your email address.

Ewkova 46 ZeAida emtuxnpuévng aAlayng
KwS8LKoU mpoofacng

90

Institutional Repository - Library & Information Centre - University of Thessaly
06/05/2024 07:22:26 EEST - 3.16.217.113



7.2.5. Create Data

2NV cLVEXELD OTAV O YPNOTNG MOTNOEL TO KATAAANAO GUVOEGHO dNUIOVPYING
epotuatog yia dedopéva (Create Data) Oo eppoviotel pio @OpHO TPOG GLUTANPOON.

Complete the form

Time start:
[02/05/2017 03:00 wp |

Time end:
[12/07/2017 D1:00 wp |

Click and find the coordinates

Latitude: (35002085 ]

Longitude: [22.s30s7s ]

Radius Range in meter 172 ]
Wi el e

Xaptng  Acpupdpoc

TR ]

RS e

2Agbopsva yaptn  OpouXprong  Avopopd opakpinmos YapT

Google *

Max price:

[0.001

Max number of clients:
E )
Choose the type of data you wish:

Accelerometer v

Create

To complete the request and publish you have to send the full amount tho this bitcoin address
mk9bnBZMbRMRifADKcC2YBpQEnP6tgzD2z

Logged in as: alex

Ewkéva 47 Anpiovpyio EpWTHROTOS

91

Institutional Repository - Library & Information Centre - University of Thessaly
06/05/2024 07:22:26 EEST - 3.16.217.113



O ypnotg KaAeite vo COUTANP®OOEL KAmola media Yoo TV onuovpyio. Tov
EPOTNUOTOGC.
e AKkpLBAg Xpovo — nuepounvia ekkivnong Kal teppatiopou.
o T[ewypadlkd PNKOC Kol TAATOC KaBwg Kal To eVPOG TNG amdoTacn mou entBu el
ouumAnpwvovtag ta KataAAnAa edia [ KAvovtag xprion Tou Xaptn.
e Méylotn XpnUatikn Tiun dtdbeong ava mAnpodopia.
e Méylotog aplBuog xpnotwy mpog dtabeon.

e TuUmog 6ebouévwy mpog avalitnon.

7.2.6. History kau History from all Users

Ao 10 pevov o ypnotg umopel va mionynOel otic oerideg HISTORY «an
HISTORY FROM ALL USERS

i  HISTORY FROM
WISTORY  pLLUSERS

e

Ewova 48 Mépog ano to Menu tng ZeAidag (HISTORY
,HISTORY FROM ALL USERS)

2116 6eAdeg avTéG epaviovTol To cUTHUATO TOL ¥PNOTH OAAG KOl GLVOAKA
OA®V TO®V YPNOTOV

Show 10 v entries Search: [
Number of request ~ *  Time start Time end Location - Range Type of data Price Status
2 2017-02-23 01:00:00 2016-01-01 01:00:00 36.902771 22.435799 - 50 location 0.0001 1
3 2017-02-27 01:00:00 2017-03-08 01:00:00 36.901703 22.432709 - 50 location 0.0003 2
4 2017-02-01 01:00:00 2017-02-17 01:00:00 30.900369 22.434254 -- 50 location 0.0001 2
5 2017-02-21 04:02:00 2017-03-16 12:58.00 38.902387 22434061 -- 86 gyroscope 0.0001 2
6 2017-02-01 01:00:00 2017-02-24 02:00:00 36.898229 22.433846 - 50 location 0.0001 2
7 2017-02-24 03:00:00 2017-02-21 19:33:.00 38.901267 22.433385 - 88 location 0.0007 2

Ewkova 49 ZgAiba Pe TO LOTOPLIKO OAWV TWV XpNOTWV
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7.2.7. Android epappoyn

O ypfioteg ot omoiot Ba dwbécovv ta dedopéva Tovg Ba yiver péow g
Android epappoyng.

H epappoyn amotereitan amd 3 kbpleg 000vec.

e H apywn oty onoio Snimveton 1 d1evBvvon Bitcoin wov Ba yivel  mAinpouy.

o XNV GUVEYELD UETA TNV €I0000 UETAPEPETOL GTNV EIKOVO OTIOL QaivovTal Ta
EVEPYA YPOVIKA OLTLLOTO TTAVE® GTOV XAPTH).

o Télog 6tav o ypnotng emAééel kamowo aitnuo Oa petopepbel oV TOPAKATM
gKOVA OOV £YEL TNV duvaTOTNTO VoL BAAEL TO TOGO G OVTITIO OV EMBVLLET
va AdPet v voo mopéyel ta OedOUEVOL TOL. TNV TPOKEWWEVN] TEPIMTOON
npokertat va owbécel dedopévo tonobesiog Ta omoia B kpvmToypaenOovv
Kot otV ovvéyeln Ba amodnkevtodv oty PBdon . Emiong vmapyet katr m

duvatodHTTO ATocHVOESNC TOV XPNOTH HEG® TOL Kovpmov Logout

18:49 BF. . 7% e O F Ll s 5 W QB 5 2 (. Ess

AlexBitcoinApp z | ; < AIexBitco

2017-04-28 01:00:00

Category: Location

| Athina SevoBoxeio @ & Mex Price: 0,000
Aylou Ao g Max Range: 50
Enter Bitcoin Address . 5

F:n?:;' Amount
LOGIN v o
+

38.8974373, 22.4345622

SAVE

i em
Gocogle, ] g
Ewkova 51 Apxikn 006vn tng Ewkova 52 086vn yia tThv Ewova 50 086vn 6nAwong
edpappoyic os Android 6mou  avalitnon ALTHRATOC HECW PocpopaG YLoL GUYKEKPLLEVO
SnAwvetal n StevtBuvon Xaptn aitnpa

Bitcoin

o ™v viomoinon ¢ Android e@oppoyng €xer yiver ypnomn Kamoiwv
Bonntikdv KAacewv 0nwg avagpépdnke oty apyn Tov Keeaiaiov. Avtéc ivon :
e H «\don Constants 6mov dnAdvovtot Kdmoleg otadepéc.
e H «ldon RSA n onoia kdvel mv kpumtoypdonon.
e H «Adon SharedPrefManager yia tnv otayeipion €16000v, €£6d0V TOV

YPNOTN OTTO TNV EQOPLOYN.
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e H «ldon User 6mov dnAdvovtal To YopaKTNpIoTIKA TOL KAOE yp1ot

e H «Adon UserRequest 6mov dnAdvovtol ot HETAPANTES Yo TOV TivaKa
Request.

e H «\don VolleySingleton n omoia ypnoiponotei v Volley BiAobnkn

g HTTP ywo v emkowvevia pe to diktvo.
7.2.8. IMpoécPacn atnv Android spapuoyi).

Otav o ypnotg umet yuo tpdtn @opd oty epopuoyn (Ewkéva 51) 6o tov
{nBel va dnidoet pia Bitcoin dievBuvon yuo va TAnpwOel. v cuvéyela o ypiotng
Ba petagepbet otov xaptn (Ewéva 52) pe dhec t1g evepyéc tomobecieg 0mov pmopel
va mhpet pépog oe oOmown embopel. IMoatdviag v kabe mvéla epeaviCetor M
nuepounvia mTov TEAEIMVEL 1| TPOGPOPE Kabdg Kot To €160¢ avtnc. Kdavovtog gicodo
v ovppetoyn o€ évo aitnuo epeoaviCeton n (Ewéva 50). [Tépa and to €idog mov
QoiveTal Ko g mponyovpuevn @don ameikoviCetal Kot 1 HEYIOTN T TOV TPOKELTOL
va olatebel aAAd kor oe T €0pog pmopel vo Ppioketar o ¥pNoTNG TG KWwNINg
EQOPUOYNG. XTO KAT® MEPOS KOl TPV TOo Kovumi omobnkevong Ppiokovior to
ogdopéva mov Ba dateBodv Kot GTO GUYKEKPUYEVO €ivol YEOYPAPIKO UNKOG Kot
TAATOG TOV ¥pNoTn. Avti glval 1 TAnpogopia 1 omoia Bo kKpvmroypaenOel kot Ha

amoOnkevtel oty Pdon.

7.2.9. Sandbox uphold

['a v vAomoinomn tov project ypnoyoromOnke to Api tov Sandbox Uphold.

Anuovpynbnke €évag Aoyaplacpdg mov Asttovpyel ®g OloyEPIOTAS TOV
ocvotuatog Admin , évag Aoyaproopog o Data consumer avtdg dnAoadn mov dabétel
éva 0G0 GTOV JEPLoT MOTE Vo AdPet kamoa dedopéva kKot téhog o Data producer
7oV €lval 0 YPNOTNG TNG KvNTNS GLOKELNC oL Oa d1abécel Ta dedopéva Kot 6To TELOG
Ba AdPer v apoPn tov o Bitcoins. Kdbe Requester mov (nrdiet dedopéva kavel Kot
Vv TAnpoun otov dayepioty. H minpoun eakpipovetor av €xet yiver péow gvog

povadukov Reservechain Transaction ID.
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7.2.10. XeAiba mAnpwui¢ uéow Sandbox uphold

Id  Time Start Time End Latitude Longitude Location  MaxPrice  Userld  Status  NumClients Category

3 2017-02-27 01:00:00 2017-03-08 01:00:00 38801703 22432709 0 0.0003 1 2 4 location
4 2017-02-0101:00:00 2017-02-17 01:00:00 38900569 22434254 50 0.0001 1 2 1 location
5 2017-02-2104:02:00 2017-03-16 12:58:00 38.902387 22434061 86 0.0001 1 2 1 gyroscope

6 2017-02-0101:00:00 2017-02-24 02:00:00 38.898229 22433846 50 0.0001 1 2 1 location

Ewkova 53 ZeAiba MANPpWUAG aThUATWY

Xmv oelida mAnpoumdv eueaviCovior Ol TOL  OUTAUOTO

Winner

11
|

|
:

:
i

mov ~ £Y0VV

oAokAnpwBel aArd dev €xel yivelr 1 mAnpoUn TOLG and TOV ALKYEPIOTH TPOG TOVG

YPNOTEG KvnT®dV cvokevwv, Data producers. Ztn kotdotacn ovty (Ewkdéve 53)

Bpiokovtor ta crtjpota mwov €xovv mAnpwdel amd tovg Data consumers Kot £xovv

oAoxkAnpwBel ypovikd. Otav oAokAnpwbei N TANpoUN GTNV GLUVEKELX ONIOGLOTOE TN

10 oitmuo kot givor opotd oe dhovg tovg ypnotes. H minpoun tov kabe Data

producer a6 TOV JSLXEPICTH TPOUYUOTOTOIEITOL OTOV OAOKANPWOEL ¥poviKd To aitnua

Kot 0 ypNotnG €xel Katafarel Tocod UiKpOTEPO N {60 amd avtd mov dwbétel o Data

consumer. Emiong mpoimoBéter 011 £yel dNAdoel kaAlvtepn Tpdcpopa amd GAAOLS

YPNOTEG OAAG KOL TNV GTIYUN TOL TV KAVEL BPioKETOL 6TO KATUAANAO onpeio onAadn

EVTOG TNG OKTIVOC EVOLOPEPOVTOG,.
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7.3. KATaokeLT) EQUPUOY®DV

7.3.1. Baon 8edopévmv

7.3.1.1. Heprypaen

H Baon dedopévov g mapovcag epyaciog eival oyedacuévn oe MySQL ko

MySQL Workbench kot tpéyet mve oto MySQL Server tov XAMPP.

— Requests r | Appclients ¥
id_request INT(11) - )
_ ] wsers v EEENI id_sppdient INT(11)
#Time_s DATETIME s hiteni
id_user INT{11) | bitcoinadr VARCHAR(36)
#Time_e DATETIME | >
» email ¥ ARCHAR(30) |
#|atitude DOUEBLE
»username VARCHAR(12) ;k
4 =2) # |longitude DOUBLE
# password V ARCHAR(3Z e -
frmcod 1—|-cE #range INT(3) H= —| Auctions v
confirmcode VARCHAR(32) id_aucion INT(L1)

» max_price DECIMAL(S,4)
#BTC_Address VARCHAR(38)

@ user_id INT(5) # amount DECIMAL(S,4)
# Public_Key UARO—!.GR(ZDDE) > status INTC) > data TEXT

> num _dients TNT(4) #id_sppdients INT(5)

» category VARCHAR (20) @ id_request INT(4)

-

Ewkova 54 Aoun Baong Asdopévwv

H Bdon dedopévav amotereitan amd 4 wivokeg:
e Users
e Requests
e Auctions

e Appclients

7.3.1.2.  IMivakag Users

Ytov wivako Users oamofnkedovior ot yproTeg mMOL KAVOLV €Yypapn GTO
ocvotnua kot BEAovv va ayopdoovv dedopévo Evavtt kdmolov mocol (data
consumers). Xto Xynuo (Ewéva 54) amewcoviCovronr ta medio tov wivako. ITo
ouyKekpéva avta givor to medio id user mov ivon Primary Key tov mivaka, ta media
email, username kot password TOL YPNGLULOTOOVVTOL YO TNV TOVTOTOINGN TOV
ypnot. To medio confirmcode ypnoomoteitan yio v emPePaimon tov ypnot Katd

NV €YYPAPN TOL GTO GUOTNUO CTEAVOVTOS TO KATOAANAO pvuopo oto email tov

96

Institutional Repository - Library & Information Centre - University of Thessaly
06/05/2024 07:22:26 EEST - 3.16.217.113



ypnot, to wedio BTC Address omov oniAmvetron 1 bitcoin d1ev0vvon tov Kot T€A0G
to Public Key 10 omoio ypnowomoleiton ywr vo yivel m Kpumtoypaenorn Twov

dedopévov.

7.3.1.3.  Mivakag Requests

Ytov mivaka Requests (Etkova 54) amobnkedovtal To atiote Tmv ¥pnotov
7ov embupovy va Aapovv dedopéva. Amotereitan amd 1o medio id request 6mov givor
to Primary Key tov mivaxo, ta nedio Time s kot Time e dmov onAdverol 1 ypovikn
ougpkele Tov atprotoc, ta tedia latitude, longitude kou range yio Tov TPOGIOPIGHO
g 0éong Katd yeOYPaEIKO UNKOC, TAGTOG KabmG Kol To €0pog avTol, TO TEHIO
max_price oNA®vel TV pHEYIOTN T mov mpdkertar vo dwotebel yoo kabe pio
TAnpoeopia Kot o medio num_clients meprypdoet Tov aplud tov ypnotdv mov Ha
AdPovv pépoc. EmmAéov 10 medio status meptyploer TV KOTAGTOGT GTNV Omoio
Bpioketon éva aitnuo (evepyd, pun evepyd, OAOKANPOUEVO KOl TANP®OUEVO) KOL TO
nedlo category meprypdoel avtiototyo tov TOmo dedopévav  mov  (ntovvtol
(accelerometer, location, gyroscope kot light). Xt0 medio avtd cvvavtd Kovelg Tovg
Bacwkovg aicOnmpeg mov Ppickoviol 6TV TAEWOVOTNTO TOV POPNTOV GLGKELMV.
Meldovtikd 10 €0pog TV mbavov TOHTEV dedopévav umopel vo dievpuvlel, Pacet
Tov oaenmpov mov Ba evoopatdvovy ot véeg cuokevéc. Téhog to medio user id

amotelel Tov Foreign Key tov mivaka Users.

7.3.1.4.  Hivakag Appclients

Ytov mivaxa Appclients (Ewkova 54) vmapyovv ta medio id appclients 1o
omoio eivor to Primary Key tov mivaka kot to medio bitcoinadr 6to onoio dnAdveron

n dtevBuvon mov Ba yivel N TANpoU.

7.3.1.5. Hivakxag Auctions

O mivaxoag Auctions (Ewkéva 54) mepthapfavet i Tpoc@opég Tov KAVOLY Ol
ypnoteg data producers amd kivntég cvokevés. Ta media eivon to id auction mov

amotelel To Primary Key tov mivaka, to medio amount, 0Tov mePEXEL TO OVTITILO TTOV
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{ntder o ypnomc yw vo mopéxel To Ogdopévo Tov kol Tto medio data dmov
amoOnkevovtal ta Kpumroypoenuéva dedouéva. Téhog to media id appclients won
id_requests oamoteloOv Foreign Keys towv mwvakov Appclients kot Requests

avticTotyo.

7.3.2. TexViK1) avAAVGT) TWV EQAPUOY DV

H epappoyn amoteleiton katd Pdon omd 00 KOUUATIO OPKETE SLOPOPETIKA
peta&h tovg, to mobile koupdtt kot v web mAoateopua. o ) Aettovpyia Tov
GLOTHLOTOG VOl OTTAPOITNTO VL VITAPYEL AUPIOPOUN EMKOWVMOVIO LETOED OVTOV TMV
000 dolKdV povadmv 1 emikowvwvio ovt)  emtvyydvetor pécw tov HTTP
TPOTOKOALOV.

7.3.2.1. Web spappoyn
Mo v Aettovpyia g kGBe ceAidag Exel mapayBel kdmolog kddkag. Evosuctucd
TaPoLGLALETaL 0 KMIKOGS Yo TNV KAOE Tepintwon.

IMa v oelida g eyypaeng véov ypnotn Register (Etkova 35)

require_once(". /include/membersite_config.php”);
if(isset($ POST['submitted']))
if($fgmembersite-»>RegisterUser())

$fgmembersite-»RedirectToURL( "thank-you.html"™);

Ewkova 55 Kwdikag eyypadrg xprotn

Soumeptioppdveror To amapaitnto apyeio membersite config.php oto omoio
OnAdvovtal Kdmoleg oTabepéc.

<?PHP
require_once(". /include/fg_membersite.php”);

$fgmembersite = new FGMembersite();

//Provide your site name here
Sfgmembersite=>SetWebsiteName( Bitcoin Project');

//Provide the email address where you want to get notifications
$fgmembersite=->SetAdminEmail( 'aloukis@hotmail.com’);

//Provide your database Login details here:
//hostname, user name, password, database name and table name
//note that the script will create the table (for example, fgusers in this case)
//by itself on submitting register.php for the first time
$fgmembersite->InitDB(/*hostname*/’ localhost",

/*username*/ ' root" ,

S¥password*/'12345" ,

/*database name*/'bitcoinproject”,

/*table name*/'Users');

Ewkova 56 meplexopevo apxeiov membersite_config.php
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Onwc owkpiveron yivetoaw  ypnon tov apyeiov fg memebersite.php 6mov

TEPEYEL TIG TEPLGGATEPES GLVOPTIGELS TTOL (PN GLoTolovvTaL otV Web epappoyn.

Mo v eyypaoen yivetal xpnomn TV TopaKAT® GUVUPTICEDV.

function RegisterUser()

if(lisset($ POST[ 'submitted ]))

i
return false;
¥
$Formvars = array();

if{!1fthis->»VWalidateRegistrationSubmission())

i
¥

return false;

$this->»CollectRegistrationSubmission{$%$formvars) ;

iF(!$this-»SavelToDatabase(%Fformvars))

i

return false;
¥
ifF(!%5this-»SendUserConfirmationEmail{%$formvars))
i

return false;
H

fthis->SendAdminIntimationEmail (% formwvars) ;

return true;

Ewova 58 Zuvaptnoelg eyypadng

H ovvdpmon ValidateRegirtationSubmission ypnotiponoteite yioo va ehéyel
NV £YKupoTNTA TOV dedoPEVOV TPV e1caBodv oty Pdon.

function ValidateRegistrationSubmission()

{
//This is a hidden input field. Humans won't fill this field.
if(lempty(% POST[$this->GetSpamTrapInputhame()]) )

//The proper error is not given intentionally
$this->HandleError("Automated submission prevention: case 2 failed");
return false;

}

$validator = new FormValidator();
$validator-»addValidation("username”,"req”,"Please fill in User Name");
$validator->addValidation("password”,“req”,"Please fill in Password");
$validator-»addValidation("email”, "email”,"The input for Email should be a valid email value");
$validator-»addValidation("email”,"req","Please fill in Email");
$validator->addValidation("BTC_Adrdress"”,"req”,"Please fill in Bitcoin Adrdress");
$validator-»addValidation("Public Key","reg”,"Please fill in Public Key");

if(!$validator-»ValidateForm())

{
$error="";
$error_hash = $validator-sGetErrors();
foreach($error_hash as $inpname =» $inp_err)

{
¥

$this->HandleError(Serror);
return false;

$error .= $inpname.':'.%inp err."\n";

¥

return true;

Ewkdva 57 Zuvaptnon Validate Registration
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H ovvdpton CollectRegistrationSubmission avolappdver vo oteilel

dedopéva oty Paon.

function CeollectRegistrationSubmission(&%formvars)

{
$formvars[”
$formvars[”
$formvars[”
$Fformvars[
$formvars[®
I

email’'] = $this-3>Sanitize($ POST["email’']);

username’] = $this-»Sanitize($ POST['username’]);
password®] = $this-»Sanitize($ POST[ 'password’]);
BTC_Adrdress’'] = $this=-»Sanitize($ POST[ "BTC_Adrdress®]);
Public_Key'] = $this=»Sanitize($ POST[ "Public Key']1);

Ewkova 59 Zuvaptnon Collect Registration

T

H ovvdpmmon SaveToDatabase oa@od kdvel TOLG omapoitnTog €AEYYOLS

EKTEAEL TNV E10AYOYT

TOV 0E00UEVDV oTNV Pdon.

function SaveToDatabase(&%formvars)

if(!1$this-»>DBLogin())

%this-»HandleError("Database login failed!™);

if(!$this-»IsFieldUnique($formvars, ‘email’))

$this-»HandleError("This email is already registered");

if(1$this-»IsFieldUnique($formvars, ‘username"))

$this-»HandleError("This UserName is already used. Please try another username™);

{

return false;
if(!$this->Ensuretable())
! return false;
b
{

return false;
b
{

return false;
¥

if(!1$this=-»InsertIntoDB(%formvars))

$this-»HandleError("Inserting to Database failed!™);

return false;

¥

return true;

Ewkdva 60 Zuvaptnon Save to Database
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H ovvéptnon DBLogin onpiovpyet tnv cvvoeon pe v facn dedouévmv.

function DBLogin()

{
$this-»connection = mysql_connect($this-»>db_host,$this->username,$this->pud);
if(!$this->connection)
{
$this-»>Hand1eDBError( Database Login failed! Please make sure that the DB login credentials
provided are correct");
return false;
if(!mysql_select_db($this-»>database, $this-»connection))
$this-»HandleDBError('Failed to select database: '.$this-»database.’ Please make sure that the
database name provided is correct’);
return false;
¥
if(!mysql_query("SET NAMES 'UTF8'",%this->connection))
$this-»Hand1leDBError('Error setting utf8 encoding');
return false;
¥
return true;
3

Ewkova 61 Zuvaptnon DB Login

H ovvdptnon Ensuretable gléyyet tnv dmapén tov wwivaxa yio v amodnkevon
TOV JEOOUEVDV.

function Ensuretable()

i
$result = mysql_query("SHOW COLUMNS FROM $this->tablename™);
if(!$result || mysql_num_rows($result) <= @)
{
return $this-»>CreateTable();
ks
return true;
I

Ewéva 62 Zuvdaptnon Ensure Table

2V TEPITTOON 7OV OEV VWAPYXEL O TIVAKOC TOTE TPEXEL N GLVAPTNON
CreateTable yia tnv onovpyio Tov mivaka.

function CreateTable()

i
$gry = "Create Table %$this->tablename (™.

"id_wser INT MNOT MULL AUTO_ INCREMENT ,™.
"email VARCHAR( 3@ ) NOT NULL ,™
"username VARCHAR( 12 ) NOT NULL ,".
"password VARCHAR( 32 ) NOT NMULL ,".
“confirmcode WVARCHAR(32) ,".
"BTC_Adrdress VARCHAR( 326 ) NOT NULL ,™.
"Public_ Key WARCHAR( 32 ) NOT NULL ,™.
“PRIMARY KEY ( id_user )~.

i

if( !mysql_query($qry,$this->connection))

$this-»HandleDBError("Error creating the table ‘“nquery was\n Lgry™);
return false;

1

return true;

Ewova 63 Zuvaptnon Create Table
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2V ovvéyelo eAEyyeton To dvopa ypnotn kot to email av ypnoiponoodvTon
non oy Pdaon péow ™ cuvdptnon IsFieldUnique .

function IsFieldUnique($formvars,$fieldname)

{
$field val = %this-»SanitizeForSQL(%formvars[$fieldname]);
fqry = "select username from $this-»tablename where $fieldname='".%field val."'";
$result = mysql_gquery($qry,$this-»connection);
if($result && mysql_num_rows($result) > 8)
{
return false;
}
return true;
¥

Ewova 64 Zuvaptnon Is field unique

Téhog éyovpe MV ovvapmnon &woaymYNS TV dedouéveov oty  Pdon
dedopévov InsertintoDB.

function InsertIntoDB(&%formvars)

finsert_query = 'insert into '.$this-»tablename.’(
email,
username,
password,
confirmcode,
BTC_Adrdress,
Public_Key
)
values
(
"', $this-»SanitizeForSQL(%formvars['email’]) . *",
" . $this-»SanitizeForSQL($formvars[ username’]) . *",
. md5($formvars[ ‘password’]) . ",
"* . $confirmcode . ',
"' . $this-»SanitizeForSQL(%formvars[ 'BTC Adrdress']) . '",
"' . $this-»SanitizeForSQL($formvars['Public Key']) . '"
)’

if(!mysql_query( $insert_guery ,%this-3connection))

%this-»Hand1eDBError("Error inserting data to the table\nguery:%insert guery");
return false;

¥

return true;

Ewkova 65 Zuvaptnon Insert to DB

Evdeiktinog kadikag mov eunepiéyetor otnv oedida login.php (Ewéva 40)

<?PHP
require_once(” . /include/membersite_config.php™);

if(isset($ POST[ "submitted"]))
if($fgmembersite->Login())

fTfgmembersite->RedirectToURL("login-home.php™);

Ewkova 66 Kwdikag elo6dou xpriotn
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Yvvaptnon Login yua v dwadikacio 16600V TOL YpNoT

function Login()

{
if(empty(% _POST[ "username’]))
4this-»*HandleError(“UserName is empty!™);
return false;
¥
if(empty($_POST[ “password®]))
$this-s*HandleError("Password is empty!™);
return false;
¥
Susername = trim($_POST[ ‘username’]);
$password = trim($_POST[ ‘password’]);
if(lisset($_SESSION)){ session_start(); }
if(13this-»>ChecklLoginInDB(%username, $password))
{
return false;
¥
$ SESSION[$this-»GetloginSessionVar()] = $username;
return true;
3

Ewova 67 Zuvaptnon Login

"Eleyyoc ot Bdon dedopévav pe v ovvaptnon CheckLoginDB

function CheckLoginInDB(%username,%password)

{
if(!%this-»DBLogin())

$this=-»HandleError("Database login failed!™);
return false;

}

$username = $this->SanitizeForSQL($username);

$pwdmd5 = md5($password);

%qry = "Select username, email from $this-»>tablename where username='%username’ and

password="$pwdnd5’ and confirmcode="y'";
$result = mysql_query($qry,$this->connection);
if(!$result || mysql_num_rows($result) <= 0)

$this-»HandleError("Error logging in. The username or password does not match™);
return false;

}

$row = mysql_fetch_assoc($result);

$_SESSION[ *name_of_user”]
$_SESSION[ *email_of_user']
return true;

$row[ "username”];
Srow[ "email’];

Ewova 68 Zuvaptnon Check Login In DB

2mv mepintmon mov o ¥pNnotg dev €xel oty ddfecn TOL TOV K®OWKO

mpocPaong matdvtag o0 KatdAinio cvvoecspo (Ewéva 40) Forgot Password 0o
petapepbetl 61N GEMIA Y10 ETAVAPOPE TOV KMIKOD TOV WHE OMOGTOAN 610 email Tov

ypnot. (Ewova 42).
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O KOOGS OV TPEYEL EVOEIKTIKA £ivor 0 TOPOKAT®.

if(isset($_POST|'submitted’]))

{
if($fgmembersite->EmailResetPasswordLink())
1
Sfegmembersite-»RedirectToURL(“reset-pwd-link-sent.html™);
exit;
3
¥

Ewova 69 Kwbikag oglidag enavadopds Kwbikou

I'vovtan éleyyol pécm GUVAPTHCE®V MOTE VO, OTOGTAAEL O GUVOEGHOG LLE TOV

Koo TpocPacnc.

function EmailResetPasswordLink()

if(empty($ POST[ ‘email’]))

{
$this->HandleError("Email is empty!™);
return false;
¥
$user_rec = array();
if(false === %$this->GetUserFromEmail($ POST[ 'email'], %user rec))
{
return false;
¥
if(false === %this->SendResetPasswordlLink({%user_rec)}
{
return false;
¥

return true;

Ewkdva 70 Zuvaptnon Email Reset Password Link
A@ov yivelr 1 obvdeon pe v PAon OEOOUEVOV EAEYXETOL OV VTLAPYEL OTNV
Bdon Kot amodnkevel To AMOTEAEG L.
function GetUserFromEmail(%email,&%user rec)
if(1%this-»DBLogin())

$this-»HandleError(“"Database login failed!™);
return false;

femail = $this-»SanitizeForSQL{$email);

$result = mysql_query(“Select * from $this-»>tablename where email="%
email "™ ,$this-»connection);

if(!$result || mysql_num_rows($result) <= 8)
$this-»HandleError({ " There is no user with email: femail™);

return false;

}

fuser_rec = mysql_fetch_assoc($result);
return true;

Ewova 71 Zuvaptnon Get User From Email
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Me v ypnon g PPiodnkng PHPMailer yiveton n amootoAn tov email pe

70 link ywo TNV aAlayn Tov Kodikov tpdsPaong.

function SendResetPasswordlLink({%user rec)

{
- require ‘PHPMailer/PHPMailerAutoload.php”®;
$mail = new PHPMailer();
fmail->isSMTP();
$mail-»Host = “smtp.gmail.com”;
$mail-»CharSet = "utf-8";
$mail-»SMTPAUth = true;
$mail-»Username = A7 SMTP username
fmail-»Password =| // SMTP password
$mail-»SMTPSecure = "tls”;
$mail->Port = 587;
$mail-»isHTML(true);
$email = $user_rec[ 'email’];
$name=fuser_rec[ "username’];
$mail-»CharSet = "utf-8";
tmail-»AddAddress ($email ,$name);
$mail-»Subject = "Your reset password request at ".%this-»sitename;
$mail->From = $this->GetFromAddress();
$link = $this-»GetAbsoluteURLFolder().
" /resetpwd.php?email=".
urlencode($email). "&code=".
urlencode($this-»GetResetPasswordCode($email));
$mail-»Body ="Hello ™.%name.™\rinir\n".
"There was a request to reset your password at ".$this-»sitename.™\r\n".
"Please click the link below to complete the request: ‘ri\n".%link."\ri\n"
"Regards,\r\n".
"Webmasterrin".
$this-»sitename;
if(1$mail->Send())
{
return false;
}
return true;
I

Ewova 72 Zuvdaptnon Send Reset Password Link

Atveton éva toyaio aAeaptlOunTiKod ®¢ TPocwpIvog KMOKOG .

function GetResetPasswordCode(%email)

{
¥

return substr(mds($email.$this-»sitename.$this-»rand key),8,10);

Ewéva 73 Zuvdptnon Get Reset Password

A@o¥ otalel 1o email Bdlovtag 10 otov browser (Ewova 46) o tpéiet o

TOPOKATO KOOKOG

$success = false;
if($fgmembersite->ResetPassword())
{

$success=strue;

¥

Ewova 74 Neprexouevo oelidag resetpwd.php
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Me Bdon 710 puRvope mov  eANEON Ko TO  TWEPEYOUEVO  TOV
email=aloukis%40hotmail.com&code=b96d869971 yiveton  €Aeyyog  TOL

TEPLEXOUEVOD KOl GTEAVETE O KALVOUPLOG KOIKOG,
Function ResetPassword()
ifFf(empty (% GET[ "email*]))

fthis-»HandleError{ "Email is empty!™);
return false;

¥
if{empty(%_GET[ code"]1))

Lthis-»HandleError{"reset code is empty!™);
return false;

¥

Lemail = €rdim(% GET[ "email"]);

fcode = trim{($_GET["'code"]);

ifF(Ethis->»GetResetPasswordCode($email) !'= Scode)
fthis=->HandleError{ "Bad reset codel™);
return false;

¥

Ffuser_rec = array();

ifF( 1% this->»GetUserFromEmail{$email ,$Suser_rec))

{
return false;

¥

fnew_password = $this->ResetUserPasswordInDB{$user_rec);

if(false === $new password || empty(Fnew password))
Lthis-»HandleError{ " Error updating new password™);
return false;

¥

if(False == $this->»>SendNewPassword($user_rec,$new_password) )
$this-»>HandleError{"Error sending new password™) ;
return false;

¥

return true;

Ewova 75 Zuvaptnon Reset Password
Me v ovvaptnon ResetUserPasswordInDB onpuovpyeitot évog véog Kmdkdg

mov gtvar avtdg Tov Bol GTOAEL pLe LVLOLOL GTOV XPNOTN.

function ResetUserPasswordInDB($user rec)

{
$new password = substr(md5(uniqid()),0,10);

if(false == $this->ChangePasswordInDB($user_rec,$new_password))
return false;
¥
return $new_password;
¥
function ChangePasswordInDB($user rec, $newpwd)
{
$newpwd = $this->SanitizeForSQL($newpud);
$qry = "Update $this->tablename Set password='".md5(%newpwd)."' Where id_user=",$user_rec['id_user']."";

if(!mysql_query( $qry ,$this->connection))
{

$this->HandleDBError("Error updating the password \nquery:$qry");
return false;

¥

return true;

Ewova 76 Zuvaptioelg Reset ,Change User Password In DB
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H  ovvapmon SendNewPassword  elvar  mapopow  pe Vv
SendResetPasswordLink pe v dweopd O0tt Aoupdvel €vo akOpo OPIGUA TOV
KOvouplo Kmd1KO 0 0oi0g Kol ATOGTEALETOL GTOV YPNOTN.

Metd 10 Login o ypnotng Bo petapepbet oty apykn ceAido Kot Oo pmopet
Vo SNUIOVPYNHGEL AULTAHUATO Y10 GVAAOYT OESOUEVMV.

Mo v celida dnpovpyiag artnuatog (Ewéva 47) Create data o K®OKag
EVOEIKTIKA elvar 0 €ENG

if(1$fgmembersite->CheckLogin())

$fgmembersite->RedirectToURL("login.php™);
exit;
¥
$fgmembersite->ConfirmDate();
if(isset($ POST[ "submitted"]))

if($fgmembersite->send_data())

il
Sfgmembersite->RedirectToURL("access-controlled.php™);
exit;

X

}

Ewkova 77 Neplexopevo oeAidag yla tnv Snioupyia atipatog

INvetar o €éleyxog tov ypnotn péow ¢ ouvvaptnong CheckLogin. Xtnv
nepintowon mov O0ev &xel yivel €16000C GTO GUOTNUA UETAPEPETOL O YPNOTNG OTNV
ceMda yia va Kdvet login.

Function CheckLogin{ )

is
AdF(ldsset (% SESSITOMN))I{ session_start((d; I
Fsessionvar = $Sthis-—->»>GetlLoginSessionWar() ;
iF(empty (% SESSTOM[$sessionwvar]l))
return false;
¥
rrefturn true
¥

Ewova 78 Zuvaptnon Check Login

H ovvdpmon ConfirmDate ypnowonoteite yioa voo oAAGLEL N KOTAGTOGT TOL
request oe oyxéon pe v nuepounvia mov Ppickete. Ot KATOGTAGES TOL UTOPEL VO
Bpebel éva request eivar va givor avevepyd, evepyd, OLOKANPOUEVO YPOVIKA Kol

TAnpopévo/dievdetnuévo.

Function ConfirmDate( )
£ FPuser_ _rec = arvawi);
AFCI$Sthis—>Updatestatus{fuser__rac) )
return Ffalse ;

I
AF LI T rchis —>Updatestatus2{fus=r_rec) )

return false;

I

return Erue

Ewova 79 Zuvaptnon Confirm Date
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function Updatestatus(&luser_rec)

if(!$this-»DBLogin())

{
$this-»HandleError(“Database login failed!™);
return false;

1

date_default_timezone_set('Europe/Athens');

$today = date("Y-m-d H:i:s");

$result = mysql_query(“Select id_request from request where Time_e > *$today’ AND Time_s < '$today",$this-»connection);
if(!$result || mysql_num_rows(%$result) <= @)

$this->HandleError("Wrong confirm code.");
return false;

}
$row = mysql_fetch_assoc($result);
fuser rec['id request'] = $row['id request'];

$qry = "Update request Set status='1" Where Time_e > '$today'AND Time_s < '$today’'";//active
if(!mysql_query( $gry ,$this->connection))

$this-»HandleDBError("Error inserting data to the table\nguery:$qry");
return false;

¥

return true;

Ewova 81 Zuvaptnon Update Status

function Updatestatus2(&fuser_rec)

{
if(!9this=->DBLogin())

$this=»HandleError(“Database login failed!");
return ﬂalse;

)i

date_default_timezone_set(’Europe/Athens');
$today = date("Y-m-d H:i:s");
$result = mysql_query("Select id_request from reguest where Time_e < '$today'",$this-»connection);
if(!4result || mysql_num_rows(%result) <= @)
{
$this->HandleError(“Wrong confirm code.");
return false;

%row = mysql_fetch_assoc(%result);
$user_rec['id_request’] = $row['id_request'];

$gry = "Update request Set status='2" Where Time_e < '$today'";//disactive
if(!mysql_query( %qry ,%this-»>connection))

$this-»HandleDBError("Error inserting data to the table\nguery:%gry");

return false;

b

return true;
Ewkova 80 Zuvaptnon Update Status 2

H ovvépton send data éyer moAAd xowvéd pe tv ovvaptnon RegisterUser
KaBdg YpNOYOTOEiTE oL GLVAPTNON Yo TV GLAAOYN TV dedopévav Kol pio Yo

NV 0o KeEVOT GTOV KATAAANAO TTivaKa.

Function send_data)

iF(lisset($ POST[ submitted ]}

£
return Ffalse;
¥
S Formvars = arraw();

fthis—-»>CollectsendDataSubmission{$formvars);
Aif(!Sthis->SaveToDatabaserequest{$formvars))

return false;

1

return true;

Ewova 82 Zuvaptnon Send Data
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Ymv ovvaptmon SaveTodatabaserequest 6mw¢ kot otnv SaveToDatabase

eléyyeTon av vdpyel o mivakog ( request ) Kot av 0ev LVILAPYEL TOTE TOV ONUOVPYEL.

2V cvvéyela yivetot 1 amobnkevon Tov dedopévav.

Evdeiktikog kddwkag ¢ ovvdptmong SaveTodatabaserequest ywo v

onovpyia Tov TvaKa.

function CreateTablerequest()

i

$gry = "Create Table Request (".
"id_regquest INT NOT MULL AUTO_ _INCREMENT PRIMARY KEY,".
“Time_s DATETIME NOT MNULL ,™
“"Time_e DATETIME NOT MNULL ,™.
“latitjude DECIMAL({ 1@,6 ) NOT NULL ,=.
"longitude DECIMAL( 1@,6 ) MOT NULL ,™.
“range INT (3) NOT NULL ,".
"max_price DECIMAL( 8,4 ) NOT NULL ,"
"user_id INT( 5) NOT NULL, ™.
“status INT (4) NOT NULL,
"num_clients INT (4) NOT NULL,
“category VARCHAR (28) NOT NULL,
"FOREIGMN KEY (user_id) REFEREMNCES users(id_user)
OM UPDATE CASCADE
ONM DELETE CASCADE™.

"
if( 'mysql_query($qry,$this-»connection))

$this-»HandleDBError("Error creating the table ‘“nquery was\n $gry");
return false;

¥

return true;

X

Ewkova 83 Zuvaptnon Create Table Request

INa tig ogkideg HISTORY, HISTORY FROM ALL USERS (Ewkéva 48 - 49)

eUEaVICovTOL TO OUTHOTO TOL YPNOTN OAAG KOl GUVOAMKE OAWDV TV YPNOTOV.

Evdeiktikog kddwag tov ceidmv givar mapopolog kabog 1 puovn dpopd

Tovg elvar 0TL oV pia mepintmon epgaviCoviot ta oTHaTe EVOG XPNOTN EVAO GTNV

GAAN TEPIMTOON OA®V TOV XPNOTOV.
if(1%fgmembersite->ChecklLogin())

$fgmembersite->RedirectToURL("login.php™);
exit;

Sfgmembersite->DBLogin();
Suser= $fgmembersite->iduser();

$search = "SELECT id_request,Time_s,Time_e,latitude,longitude,location_r,category,max_price,status

FROM request
WHERE user id = "$user’ ™;

$result=mysql_query($Ssearch);
if ($result==Ffalse)
{

die(mysql_error())

$count=mysql_num_rows ($result);

echo "<table id="request’ class="table table-striped table-bordered"

<thead>
<tr>
<th>Number of request</th>
<th>Time start</th>
<th>Time end</th>
<th>Location - Range</th>
<th>Type of data</th>
<th>Price </th>
<th>Status</th>
</tr>
</thead>
<tfoot>
<tr>
<th>Number of request</th>
<th>Time start</th>
<th>Time end</th>
<th>Location - Range</th>
<th>Type of data</th>
<th>Price </th>
<th>Status</th>
</Etr>
</tfoot>
<tbody>";
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for ($i=0;%i<%count;++$i)
{

Srow=mysql_fetch_array($result);

$id_regquest=%frow["id_request™];

$Time s=frow["Time s"];

$Time e=frow["Time e"];

$latitude=%row[ "latitude™];

$longitude=$row[ " longitude™];

$location r=frow["location r”];

$datatype=%row[ "category”];

$max_price=$row["max_price”];

$status=frow[ "status"];

$idnum=3i+l;

echo "<tr><td>$id request</td>
<td>$Time s</td>
<td>»3Time_e</td>
<td»>$latitude $longitude -- $location r</td>
<td>$datatype</td>
<td>$max_price</td>
<td>$status</td>

<ftr>
</tbody>";

¥

echo "</table>";

Ewova 84 MNeplexopevo oehidag HISTORY

210 pépog tov Server O S1ayePLOTHG TNS TAUTPOPLOGS EIVAL AVTOG TOV
avoAappavetl Tnv ohokAnpwon tov tAnpouodyv (Ewkdéva 53).

Evdektikog kddkag epugdviong e Motag yio va yivouv ot TANpoLES.

public function getcompletedRequests(){
$stmt = $this->con->prepare(”SELECT id request, Time s, Time e, latitude, longitude,
location_r, max_price, user_id, status, num_clients, category FROM request WHERE
status ="."3");
$stmt-rexecute();
$stmt->bind_result($id, $timestart, %$timeend, $latitude, $longitude, $location, $maxprice
, Suserid, $status, $numclients, $category);

$requests = array();

while($stmt->Fetch())ﬂ
$temp = array();
$temp[ "id" ]=%id;
$temp[ "timestart’'] = $timestart;
$temp[ "timeend’] = $timeend;
$temp[ "latitude’] = $latitude;
$temp[ ‘longitude’] = $longitude;

$temp[ "location’] = $location;
$temp[ "maxprice’] = $maxprice;
$temp[ "userid’] = $userid;
$temp[ ‘status’'] = $status;

$temp[ "numclients’] = $numclients;
$temp[ "category’] = %category;
array_push($requests, $temp);

s

$stmt->close();

return $requests;

Ewova 85 Zuvaptnon getcompletedRequests
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H endpevn evépyeta eivar n minpopun tov Data producers.

$db = new DbOperation();
$winner = $db->getWinner($requestid)
if($winner){

echo "<h2>Winner is </h2>";
echo "<h3»". $winner['btcaddress’]."</h3»";

try{
$transaction = $card->createTransaction($winner| btcaddress’], %winner[’amount'], *BTC")
$transaction->commit();
}ecatch(Exception $e){
echo "May be the bitcoin address is incorrect™;
echo $e-»getMessage();

¥
telse{
echo "No one won";

3

telse{
header('Location: index.php');

}
Ewkova 86 Kwdikag mAnpwung

Méow g getWinner tp€yovv tpelg ouvaptioelg | getShortlistedUsers 1

getRequestCoordinates kot 1 haversineGreatCircleDistance.
public function getWinner($requestid){
$shortlistedUsers = $this->getShortlistedUsers($requestid);
$coordinates = $this-s>getRequestCoordinates($requestid);
Swinners = array();

//echo count($shortlistedUsers);
foreach($shortlistedUsers as $user){

//echo $this->haversineGreatCirclelistance($user[ ' latitude’], Suser['longitude’],
$coordinates[ "Latitude’], $coordinates|longitude’]) . ‘<br />°;

if($this-shaversineGreatCircleDistance($user| latitude’], %user['longitude’], %
coordinates['latitude’], $coordinates['longitude’])<=%user[’'location_r']){

array_push($winners, %user);
¥
H

return $winners;

Ewkova 87 Zuvaptnon getWinner

H getShortlistedUsers emiAéyer tovg ypnoteg pe Pdomn kdmowa
YOPOKTNPIOTIKO oL €xel O0moel o Requester. Xtnv cuvvdptnon emAéyovior kot
amofnkevovial 660t £X0VV KAVEL OTNILO. GUUUETOYNG GE GLYKEKPYEVO request Tov
e€etdleton kKabe Popd Kot TANPOl KATolEg TPOSIYpaPEG OMMG TO TOGH drdbeong va
elvol pkpdtepo N 160 amd 10 TOGH NG TPOSPOPAS. TNV TEPIMTOON TOV VIAPYOLV
neplocdtepec omd pwo 101eg Tpég AauPdvete katd extipnon ¢ SQL. Télog

emAéyovtot Oyt TeplocoTEPOL amd avTovS oV €xel opicel o Requester.
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private function getShortlistedUsers(%requestid){

$stmt = $this-»con-»prepare(”select id_auction, amount, data, id_appclients, id_request,
latitude, longitude, (SELECT location_r FROM request where id_request = ?) as location_r,
(SELECT num_clients FROM reguest where id_request = ?) as numclients, (SELECT bitcoinadr
FROM appclients WHERE appclients.id_appclient = auction.id_appclients) as btcaddress
FROM auction WHERE id_request = ? AND amount < (SELECT max_price FROM request WHERE
id_request = ?) ORDER BY amount ASC LIMIT numclients;"};

$stmt-»bind_param("iiii", $requestid, $requestid, $requestid);

Sstmt-rexecute();

$stmt-»bind_result($id, $amount, $data, $idappclient, $idrequest, $latitude, $longitude,$
locationr, $btcaddress,$numclients);

$selectedUsers = array();

while($stmt-»>fetch()){
ftemp = array();
$temp[*id'] = $id;
$temp[ *amount'] = $amount;
$temp[ ‘data’] = $data;
$temp[ 'idappclient’] = $idappclient;
$temp[ 'idrequest'] = $idrequest;
$temp[ ' location_r']=%locationr;
$temp[ 'latitude’] = $latitude;
$temp[ *longitude'] = $longitude;
$temp[ 'btcaddress'] = $btcaddress;
$temp[ ‘numclients’] = $numclients;
array_push(%selectedUsers, $temp);

b

return $selectedlUsers;

Ewkova 88 Zuvaptnon getGetShortlistedUsers

v GLVEXELNL ot GUVOPTNGELG getRequestCoordinates Ko
haversineGreatCircleDistance amofnkedovv 10 ye@ypa@ikd pfKog Kot TAGTOS TOL
kéOe Request ®ote va yivel 1 GOYKPION UE TIG AVTIOTOUEG CLUVTETAYUEVEC TOV App

Clients Users aAAd kot pe Bdon v oktiva otnv onoio Bpickovtal.

private function getRequestCoordinates($requestid){
$stmt = $this->con->prepare(”SELECT latitude, longitude FROM request WHERE id_regquest = ?");
$stmt->bind_param("i", $requestid);
Sstmt-»execute();
$stmt-»bind_result($latitude, $longitude);
Sstmt->fetch();
$coordinates = array();
$coordinates[ 'latitude’] = $latitude;
$coordinates[ 'longitude'] = $longitude;
return $coordinates;

}

public function haversineGreatCircleDistance(%latitudeFrom, $longitudeFrom, $latitudeTo, $
longitudeTo, $earthRadius = 6371068)//metre 6371~in km
{

// convert from degrees to radians
$latFrom = deg2rad($latitudeFrom);
$lonFrom = deg2rad($longitudeFrom);
$1atTo = deg2rad($latitudeTo);
$lonTo = deg2rad($longitudeTo);

$latDelta
$lonDelta

latTo - $latFrom;
lonTo - $lonFrom;

5

$angle = 2 * asin(sqrt(pow(sin(%latDelta / 2), 2} +
cos($latFrom) * cos($latTo) * pow(sin($lonDelta / 2), 2)));
return $angle * $earthRadius;

[t

Ewova 89 Zuvaptroelg getRequestCoordinates kat haversineGreatCircleDistance
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IMa Vv katavonon kot tnv Adon avtod Tov TPOPANUATOS dNUIoLVPYNONKE Lo
ceMida. AovAevel TATMOVTOS TOL TANKTPO TOL TOVTIKIoV(aprotepd kot deki click) kat o
kovuni oty oedida Display Result. ITatovtag o apiotepd click dnuovpyeite évag
KOKKIVOG KOKAOG kot pe 1o Og&i click dmuovpyeite pio mvéla. Otav 1 mvéCa
Bpioketar ektog tOoL KOKAOL TOTE matwvtag to wkovunmi Display Result €y og
amotéhecpo To unvopa outside dtapopetikd €y inside. H axtiva tov kvxhov aAld

Kot 1 arooTaon TS TVECAS 0o TO KEVIPO TOV KUKAOL LETPOVTL GE LETPA.

Google Maps coordinates  Lat: |38.901704 | Lng:|22,430026 |
Lat: [38,900770 | Lng:[22.430520 |
Range radius of circle

[141,08868255517032 | Result :|inside |

Distance - |112.30986185476897 |
Display Result
o [T

B xaprnc Aopupopog [

Asﬁouwu xuprn

Ewkova 90 BonOntikr celida A

Google Maps coordinates  Lat: [35,901704 | Lng:[22,430026
Lat: [38,900185 | Lng:|22.431292 |
Range radius of circle

141,08865255517032 | Result : joutside |

Distance : [201.3231647824496 |
Display Result
e e

§ Xdomc  Aopugopog |

sﬂg -‘ .
Bousvuxumn Upm Xpnane | Muwnpum:whum

Ewkéva 91 BonOntikn edbapuovih B
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7.3.2.2.  Android s@appoy)

Ot ypnotec ot omoiot B dwwbécovv Tor dedopévo Tovg Ba yivel péow g
Android epoppoyng arotehovpevn amd 3 kopieg 006veg (Ewkdva 50-52).

Mo v viomoinon t¢ Android spappoyng €xer yiver yprion Kamolmv
Bonntikdv KAdcewv. Avtég etvar:

e H «\don Constants 0mov dnAmdvoviol Kamoleg otadepéc.

private static final String ROOT URL = "htip://bitcoinproject.website/alex/v1l/";

public static final String URL LOGIN = ROOT URL + "login”;
public static final String URL REQUESTS = ROOT URL + "requests";

public static final String URL SAVE AUCTION = ROOT URL + "saveauction";

Ewova 92 KAdon Constants
e HkAdon RSA n omoia kGveL TV KpuTTOYpAdnOoN.

public static byte[] =ncryptDeta{byte[] data, String key)
throws Exception {

byte[] keyBytes = decryptBASES<S(key);

¥S509EncodedKeySpec xS509KeySpec = new XS03EncodedHeySpec (kevBytes) :

MeyFactory keyFactory = HeyFactory.getInstancs (KEY ALGORITHM) ;
Key publicKey = keyFactory.generatePublic (x509KewySpec) :
Cipher cipher = Cipher.getInstance(keyFactory.getilgorithm());

cipher.init (Cipher.  ENCRYPT MODE, publicKew) :

return cipher.doFinal (data) :

Ewkova 93 KAaon RSA

e H «\don SharedPrefManager yio tv diaxeipion €16050v, ££630V TOL

YPNOTN OO TNV EPOPLOYY.

public void userlogin(User user) |
SharedPreferences sharedPreferences = mCtx.getSharedPreferences (SHARED FREF NAME, Context.MODE PRIVATE);
SharedPreferences.Editor editor = sharedPreferences.edit():
editor.putInt (KEY USER ID, user.getId(});
editor.putString (KEY USER BITCOINADDRESS, user.getBitcoinkddreas());
editor.putitring (KEY USER FUBLIC REY, user.getPublicKey());
editor.apply();

}

public boolean isLoggedIn{) {
SharedPreferences sharedPreferences = mCtx.getSharedPreferences (SHARED FREF NAME, Context.MODE PRIVATE);
if (sharedPreferences.getString(KEY USER BITCOINADDRESS, null) != null)
return true;
return false;

1

public User getUser{) {
SharedPreferences sharedPreferences = mCtx.getSharedPreferences (SHARED PREF NAME, Context.MODE PRIVATE);
return new User(
sharedPreferences.getInt (KEY USER ID, -1},
sharedPreferences.getString (KEY USER BITCOINADDRESS, null),
sharedPreferences.get3tring (KEY USER PUBLIC KEY, null)

}

public void logout() [
SharedPreferences sharedPreferences = mCtx.getSharedPreferences (SHARED FREF NAME, Context.MODE FRIVATE);
SharedPreferences.Editor editor = sharedPreferences.edit():

editor.clear();
editor.apply();

Ewkova 94 KAdon Shared Pref Manager
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e H «ldon User 6mov dnAdvovtaol To YopaKTnPIoTIKA TOL KAOE ypnoth.

public class User |
private int id;
private String bitcoinfddress;
private String publicKey;

public User(int id, String bitcoinfddress, String publicKey) |
this.id = id;
this.bitcoinAddress = bitcoinfddress;
this.pubklicKey = publicKey;

public int getId() { return id; }
public String getBitcoinRhddress() |{ return bitcoinfddress; |

public String getPublicKey({) [ return publicEey: }

Ewkova 95 KAaon User

e H «idon UserRequest 6mov dnidvovral ot HeTaPfANTES Yo TOV TivoKa

Request.

prublic class UserRequest implements Serializable |
private imt id;
private String timeS, timeBE;
private Doubkle latitude, longitude;
private int locationkR:
private String maxPricer
private int status, nmumclients:
private String category:r

public Usex sc{d{}

pullic UserReguest{int id, String timeS, String timeE, Double latitude,
Double longitude, int locationR, String maxPrice,
imt status, int numclients, String category) {

this.id = idr

this.timeS = timeS;
this.timeE = timeE;
this.latitude = latitude;
this.longitude = longitude;
this.locationR = locationBR;
this.maxPrice = maxPrice;
this.status = status;
this.mumclients = numclients;
this.category = category’

pulxlic int getId{) { return id: }

pulklic String o {y { return timesS; }

pullic String getTimeE() [ return timeE; |

pulklic Doubkle getlLatitude() { return latitude; ]}
pulzxlic Double getlLongitude () [ return leoengitude; }
pulzxlic imt getlLocationkE{) { return locationR; }

public String getMaxPrice () { return maxPrice; }

puklic int

{ return status; }

pulxlic int clients{) { return mumclients: }

pulkxlic String getCategorv () { return category: }

Ewova 97 KAdon User Request

e H «hdon VolleySingleton n omoia ypnoyonotei tnv Volley Bipitodrxn

g HTTP ywo v emkowvevia pe to diktvo.
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public class Volley3ingleton [
private static Volley3ingleton mInstance;
private ReguestQueus mReguestlueue;

private static Context mCtx;

private VolleySingleton (CONTEXT CONTExHT) |
mCEX = CONCEXT;
mRequestlueus = getReguestfueus ()7

1

public static synchronized VolleySingleton getInstance (CONCEXT CONLEXRT) |
if (mInstance == null) {
mInstance = new VolleySingleton{context);
}
return mInstance:

}

public Request{ueues getRegquestl{ueue () [
if (mRecuestOueue == null) [

mRecuestlueue =

olley.nevReguestlueue (mCEx.
}
return mRecnmestluene;

1

public <T> woid addToRequest{ueune (Request<I> req) [ getReguestueus().add{reqg): }

Ewkova 98 KAaon VolleySingleton

e MainActivity

Otav 0 ¥potNg EKKIVIGEL Yoo TP®TN opd otnv pappoyn (Ewkova 51) 6o
tov {nBeil va dnidcet pia Bitcoin dievBvvon yia va mAnpmbel. e avtd to onpeio Ha
tpéEel  MainActivity 0mov Oa yiver €heyyog av €xel cuumAnpmbet 1 devHBovvon kot
av Oyt tote Ba gpeaviotel T0 KATAAANAO unvopa. Av dgv vIapyel ¥pOTNG LE VTN
v devbuvon tote B dnuovpyndet véog Aoyaploopudg kot Bo Kataywpnbel otnv

Baon padi pe éva povadikd id apBpd dapopetikd Ba yivet ilcodog.
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private void login{) |
final String bitCoindddress = editTextBitcoinAddress.getText().toString().crim(};

if (TextUtils.isEmpty(bitCoinAddress)) |
Toast.makeText(this, "Please enter bitcoin address", Toast.LENGTH LONG).show();
return;

1

progressDialog.setMessage ("Login in...");
progressDialog. show ()

StringRequest stringReguest = new 3tringRequest(Reguest.Method.POST, Constanta.URL LOGIN,
new Response.listener<String>{) {
rride

0w
public woid cnResponse (3tring response) |
progressDialog.dismiss();
try |
J50NCkject obj = new J30NCbject(response);
if ('ckj.getBoolean("error")) |
J50NObject jsonUser = obj.getJ30NCbject ("user");
User user = new User(
jaonUser.getInt{"id"},
jsonUser.get3tring ("bitcoinaddress"),
jsonUser.getString ("publickey")
)i
SharedPrefManager.getInstance(getipplicationContext () ) .userlogin{user);
startBetivity(new Intent (getApplicaticnContext(), Maphctivity.class)):
finish({):
] else |
Toast.makeText(Mainketivity.this, obj.getString("message"), Toast.IENGTH LONG).show():

1
1 catch (J50NException e) {
e.printStackTrace();

1

}
}, new Response.Errorlistener() |
rride
public veid ocnErrorResponse (VolleyError error) |
progressDialog.dismias();
Toast.makeText (Mainketivity.this, error.getMessage(), Toast.LENGTH LONG).show();

t
0o
@override
protected Map<String, String> getParams() throws AuthFailureError {
Map<String, String> params = new HashMap<>():
params.put ("bitcoinaddress", bitCoinRAddreas);
return params;

Ewkova 99 Evdeilktikog kwdikag tng MainActivity

Ao ™V peptd tov Server eKTEAOVVTOL T TOPAKAT® pEc® ¢ android
epappoyng kot tov Framework Slim. Apob AdPet ta dedopéva o Server Oa
onovpyneet Eva povadtko kKAedi kat Oa eicdyst v d1evBvvor tov ¥p1oTn apov
TPOTO, YivOuv 01 KATAAANAOL EAEYYOL OTOS OV LITAPYEL 1OT KATO10G XPNOTNG LLE TNV
o1 01evBvvon.
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$2pp = new \Slim\Slim();

$app-»post(‘/login’, function () use ($app) {
verifyRequiredParams(array('bitcoinaddress'));

$response = array();

$bitcoinaddress = $app-»request-»post(’
bitcoinaddress');

$db = new DbOperation();

}

if($db->userlogin($bitcoinaddress)){
$response[ ‘error’] = false;
$response[ "user'] = $db->getUserDetails($
bitcoinaddress);
Jelse{
$response[ ‘error’] =
$response[ "‘message ]
address’;

true;
= "Invalid bitcoin

echoResponse(208@, %response);

public function userlogin($hitcoinaddress){

if($this->isAddressExist(Sbitcoinaddress)){
return true;
Telse{
Spublic_key = $this-»generatedpikey();
dstnt = §this->con->prepare("INSERT INTO appclients (bitcoinadr,
public_key) VALUES (2, 2)");
Ystmt->bind param("ss”,$bitcoinaddress, Spublic key);
if(§stnt-rexecute())
return true;

1

return false;

private function isAddressExist(%hitcoinaddress){

§stnt = §this->con-sprepare("SELECT id appclient FROM appclients WHERE
bitcoinadr = ?");

$stnt-¥bind param("s",$bitcoinaddress);

§stnt-yexecute();

$stnt-ystore_result();

$num_rows = §stmt-»num_rows;

$stnt-»close();

return $num_rous»@;

s }

Ewkova 101 EVEEIKTIKOG KwSLKaG oo to
Framework Slim

Ewova 100 Zuvaptioelg userLogin ko isAddressExist

o MapActivity

2mv ovvéyela o ypnog Ba petapepbel otov yaptn (Ewdva 52) pe dheg tig
evepyég tomobeoieg dmov pmopel va mhpet pépog oe omota embopet. [atmdvtag v
Kkd0e mvéCa eppaviCeton  nuepounvia Tov TEAEUOVEL 1| TPOGPOPE KaBMG KoL TO £100¢
oTNG.

protected woid onStart() {
mGoogleApiClient.connect () ;
mSensorManager.registerLiscener (this,
miensorManager.getDefaultSensor (Sensor. TYPE ACCELEROMETER
| Sensor.TYPE LIGHT),
SensorManager. SENSOR DELAY NORMAL) ;
super.cn3tart();
1
protected wvoid onStop() {
mFoogleApiClient.disconnect ()
mSensorManager.unregisterListener (this) ;
super.cnStop () »
1
[cley ride
protected
super.onCreate (savedInstanceState) 7
getfontentView (R.layout.activity map);
requestlocationPermission() 7

woid onCreate (Bundle sawvedInstanceState) [

userRequestLlist = new LArrayList<>():
progressDialog = new ProgressDialog(this);
mSensorManager = (SenscorManager) getSystemService (Context.SENSOR SERVICE) ;

mSensor = mSensorManager.getDefaultSensor(Sensor.T¥PE GRAVITY) ;
mSensorlLight = mSensorManager.getDefaultSensor (Sensor.TYPE LIGHT) :
mGooglefApiClient = new GoogleRpiClient.Builder(this)
addConnectionCallkacks (this)
2ddOnConnectionFailedListener (this)
Laddipi (LocationServices.APT)
Sbuild();

if {!SharedPrefManager.getInstance(this) .isLoggedIn{)) |
finmishi):

startldctivity(new Intent (this, MainRkctiwvity.class)):
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public wvoid onMapReady (GoogleMap googleMap) {|
mMap = googleMap;
mMap. setOnInfoWindowClickListener (this);
loadRequests();

1

private void loadRequests() |
progressDialog. setMessage ("Please wait...");
progressDialog.show()

StringRequest stringRegquest = new StringRequest (Request.Method.GET, Constants.URL REQUESTS,
new Response.Llistener<String>{) |
@override
public woid onResponse (String response) |
progressDialog.dismiss();
try {
JS0NCkject cbkj = new J30NCbject {response);
JSONArray jsconReg = obj.getJSONArray("requests");

for (int i = 0; i < jsonReg.length(); i++) {

JS0NCkject cbjReg = jscnReq.getJ30NCkject(i);

UserBequest userRequest = new UserReguest(
cbjReg.getInt ("id"),
ocbjReg.getString("time ="),
cbjReg.getString("time &"),
objReq.getDouble ("latitude"),
ocbjReg.getDouble {"longitude"),
objReg.getInt ("location r"),
cbjReg.getString ("maxprice"),
cbjReg.getInt ("status"),
cbjReg.getInt {("numclients"),
cbjReg.getString ("category")

)i

private wvoid drawMarkers() {
markers = new Marker[userRequestList.size()];

for (int 1 = 0; i < userRequestlList.size(); i++) {
UserRequest userRequest = userRequestlist.get(i):

narkers[i] = mMap.addMarker(
new MarkerOptions ()
.position(

new Latlng{userRequest.getlatitude(),
userRequest.getLongitude () )
) .title {(userRequest.getTimeE ()} )
.3nippet{userRequest.getCategory())):
markers[i] .showInfoWindow() ;7

mMap.animateCamera (CameralUpdateFactory. nevlatlngZoom (markers[0] .getPosition (), 1&));

public woid onInfoWindowClick(Marker marker) {
for (int 1 = 0; i < markers.length; i++) |
if (marker.equals (markers[i])) {
Location mlastLocation = Locationiervices.Fusedlocationdpi.getlagtlocation (mGoogleApiClient)
UserRequest userBequest = userRequestlist.get(i);
Intent intent = new Intent (this, RAuctionBctivity.class);
intent.putExtra("request", userBequest):;

intent.putExtra("latitude", mlastLocation.getlatitude()):
intent.putExtra("longitude", mlastlLocation.getlLongitude()):

if (userReguest.getCategory() .equalsIgnoreCase ("location")) |
intent.putExtra("data", locationData);
intent.putExtra("category", "Location");

}

if (userRequest.getCategory().equalsIgnorelase ("accelerometer")) |
intent.putExtra("data", String.valuelf{acceleration});
intent.putExtra("category", "Acceleration");

}

if (userRequest.getlategory() .equalsIgnorelase ("gyroscope")) [
intent.putExtra("data", String.valuedf{accuracy)):
intent.putExtra("category"”, "Accuraccy"):

}

if (userRequest.getCategory() .equalsIgnoreCase {"light"}} {
intent.putExtra("data", String.wvalpeOf(lightValue)):;
intent.putExtra("category", "Light"):

}

starthkctivity (intent) ;

break;

Ewkova 102 EvSelkTikOG Kwdikag MapActivity
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Amo Vv peptd tov Server Bo ekTEAECTEL GLVAPTNOTN OGTE VO ELPOVIGTOVV TO

EVEPYH aITLLOTOL

Sapp=-»>get(’ /requests’, function() use (%app){
$db = new DbOperation();

$response = array();
$response[ "error’] = false;
$response[ 'requests’] = %$db-»>getUserRequests();

echoResponse (288, $response);

L2

Ewkova 103 EVSELKTIKOG Kwdkag aro to Framework
Slim

public function getUserRequests(){

$stmt = $this-»con->prepare("SELECT id request, time s, time e, latitude, longitude,
location_r, max_price, status, num_clients, category FROM request WHERE status = 1");

Ietmt-sexecute();

$stmt-»bind_result(
$id, $times, $timee, $latitude, $longitude, $locationr, $maxprice, $status, $numclients,

$category
)s

$requests = array();

while($stmt->fetch()){
dtemp = array();
$temp['id'] = %id;

$temp[ 'time_s'] = $times;
Stemp[ ' time_e'] = $timee;
$temp[ ' latitude'] = $latitude;

$temp[ ' longitude'] = $longitude;
$temp[ ' location_r'] = $locationr;
S$temp[ ‘maxprice’] = $maxprice;
$temp[ 'status'] = $status;

$temp[ 'numclients’] = $numclients;
Stemp[ ' category'] = $category;

array_push(%requests, $temp);

3

return $requests;

Ewkova 104 Tuvaptnon getUserRequests

e AuctionActivity

H televtaia 006vn g epappoyng etvar avt g OMA®ONG TS TPOSPOPAS
(Ewodva 50). Kavovrog eicodo yia ocvppetoyn oe €va aitnua epgavifetor ektog amod
70 €100¢ OV PAIVETOL KO GE TPONYOVLEVN PACT| ATEIKOVILETOL KOl 1] LEYLOTT TN TTOV
npokelton vo dtatedel aAAd Ko oe TL €0pog pmopet vo Ppioketonr o ypNoTNg TG
KIVNTNG EQAPUOYNG. XTO KAT® PEPOG Kol TPV TO KOLUTL amodnkevong Ppiokovtal ta
dgdopéva mov Ba dlatefodv Kol GTO GULYKEKPEVO EIvOl YEWYPOPIKO UNKOS Kol
TAATOG TOV YXpNoTn. Avti glval 1 TAnpogopia 1 omoia Ba KpvrroypapnOel Kot Ha

amoOnkevtel otnv Pdon.
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private void saveRuction() throws IllegalBlockSizeException, InvalidKeyException,
BadPaddingException, NoSuchRlgorithmException, NoSuchPaddingExcepticon {
final String amount = editTextAmount.getText().toString().trim();
Final String encryptData = rsa.encryptData(data,publicKey):

if (TextUtils.isEmpty{amount)) {
Toast.makeText(this, "Please enter an amount first", Toast.LENSTH LONG).show():
return;
}
progressDialog.setMessage ("Saving...") s
progressDialog.show();
StringRequest stringRequest = new StringRequest (Request.Method.POST, Constants.URL SAVE AUCTION,
new Response.Listener<String>() {
Boverride
public void onResponse (String respconse) |
progressDialog.dismiss();

try {
JS0NObject ob] = new J50NObject(responae):
Toast.makeText (gethpplicationContext (), obj.getString({"message"), Toast.LENSTH LONG) .show():

} catch (JSOMException ) |
e.printStackIrace ()
}

}
2
new Besponse.ErrorListener() {
@override
public void onErrorResponse (VolleyError error) {
progressDialog.dismiss();
Toast.makeText (getipplicationContext (), error.getMessage(), Toast.LENGTH LONG).show();

}
o
BOverride
protected Map<String, String> getParams() throws ARuthFailureErrcr {
Map<String, String> params = new HashMap<>();
params.put {"amount", amount);
params.put ("data", encryptData);
params.put ("idappclient"”, String.wvalueOf(SharedPrefManager.
getInstance (getApplicationContext()) .getUser().getId()));
params.put {"idrequest", String.value=Of (userRequest.getId{))):
params.put {"latitude”, String.walueOf({latitude)):
params.put ("longitude", String.valueOf(longitude)):
return params;

Ewkova 105 EvEelkTikOG Kwdikag AuctionActivity

A6 v peptd tov Server Oa extedesTtel | cLVAPTNON amodNKELONG TOV
dedopévev mov Aappdvet and v android cuokevn. H amobnkevon Oa yiver otov

, .
Tivoko auction.
$app=->post(’/saveauction’, function() use (%app){
verifyRequiredParams(array( amount’, ‘data’, 'idappclient', 'idrequest’));
$db = new DbOperation();

Sresponse = array();

$amount = %app-»request->post(’amount’);

$data = $app-»request-»post(‘data’);

$idappclient = $app-»>request->post('idappclient');
$idrequest = %app-»request->post('idrequest');

if(%db->saveAuction($amount, %$data, $idappclient, $idrequest)){
$response[ 'error'] = false;
Sresponse[ ‘message’] = 'Auction saved successfully’;

Jelse{
$response[ 'error']

= true;
Sresponse[ ‘message’'] =

‘Auction not saved';

echoResponse(281, $response);
1)
Ewkova 106 EvSelktikog Kwdikag ano to Framework Slim

public function saveAuction($amount, %data, $idappclient, %

idrequest){

$stmt = $this=>con=-»prepare( INSERT INTO auction (amount,
data, id_appclients, id_request) VALUES (?, 2, 2, ?)');

$stmt-»>bind_param(“ssii”, $amount, $%data, $idappclient, %
idrequest);

if(Sstmt-sexecute())
return true;

return false;

Ewova 107 Zuvaptnon saveAuction
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7.4. OAOKANPWHEVT] XP1|OT) TOV EQAPLOY WDV

7.4.1. Anuovpyia Aoyapiacuov tov Data consumer uéow uphold sandbox

H dwdwacio dnuovpylag evog AoyaplacpoD YiveTol HE TNV GLUTANP®ON
Kémolwv Pacikodv mediov OTmg username, email, date of birthday. Ztnv cuvéyela Ha
Tpémel va. yivel Katdheon EKOVIKOV ¥pNUAT®V GTOV AOYOPlOIGHd.  YTApyouv

10TOGEMOEC TOV TOPEYOLV VTN TNV VINPESia OTwg N http://faucet.haskoin.com/

H e

Ewova 108 Medio yia tnv oupnAnpwon 8telBuvong Bitcoin yla thv KAtdOgon ELKOVIKWV XpNHATWY

2e auto 10 TEdio glodyete N O1evBuvon Bitcoin mov Oa yiver n katdbeon. H

dtevbuvon Tov vEou AoyYaplacuov ival 1) TapoKATo.

mumPbqZoSYg2CR3I2rTiQej1tVPFcQizVd

Ewkéva 109 Bitcoin 6tevbuvon

To véo vtolouto ivor

(q] Dashboard €122.82 EUR (0} @loukisalex =

Ewkéva 110 Yrtohouro Aoyapracpov tng Uphold mAatdoppag

7.4.2. Anuovpyia Aoyaplacuov atnv miateopuc
O Data consumer HETOPEPETOL GTNV GEAIOO EYYPAPNS KOL GUUTANPOVEL TOL
amopoitnto nedio. v cvvéxeln aeov AaPel Tov Kmdkd emPefaimong oto email

TOV €YEL TNV SLVOTOTNTA VO KAVEL E{G0J0 KO dNUIOVPYIN EPMTALATOG.

Register

= required fields
Username=*:
| loukisalex

Email Address*:

| alexloukis@gmail.com

Password*:

Show Generste e

Bitcoin Address:
| mwWWmPbgZoSYg2 CR32rTie|10WPFc |

Select File for Public Key
Emioyr apyeiou | Rsa Public Key pem

Submit '
Ewkova 111 Doppa eyypadng véou xprotn
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7.4.3. Create Data ka1 mAnpwu1 Tov Atayeiplotn

Time start:
[06/06/2017 01:01 p \

Time end:
|09/06/2017 08-00 py \

Click and find the coordinates

Latitude: (32500317 )

Longitude: (22 531503

Radius Range in meter |12 ]

S A TSR

a Xaping  Aopupipoc |
P

L v Enikéreg | Fad

Max price:

[0.005

Max number of clients:

o

)
Choose the type of data you wish:

Create

To complete the request and publish you have to send the full amount to this bitcoin address
mkSbnBZMbRMRifADKcC2Y8pQEnP6tgzD2z

Logged in as: loukisalex

Ewkova 112 Doppa Snpovpyiog EpWTHHATOG

SOUTANPOVOVTAL TO TESID TOL OMOITOLVTOL KOl YIVETOL 1 TANPOUN OTNV

dtevbuvon mov avaypapeToL.

(O] You sent B 0.025 BTC to @loukis.

Ewova 113 MAvupa anoctoArg Bitcoins

Méow tov Transaction ID e€axpifoveton n TAnpoun

RESERVECHAIN TRANSACTION ID

8753656b-90da-4b61-ad57-a3886f7287c8

Ewova 114 Kwdik6¢ cuvaAlayng
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ATO ™V HEPLA TOV SLOYEIPIOTH PATVETOL 1] CLVOALXYN.
) @loukisalex sent you B 0.025 BTC.

Ewova 115 Mivupa Aqdng Bitcoins

RESERVECHAIN TRANSACTION ID

8753656b-90da-4b61-ad57-a388617287c8

Ewkova 116 Kwdikog cuvaAlayng

7.4.4. Anuovpyia Aoyapiacuov tov Data producer uéow uphold sandbox
kat elcodo atnv Android epapuoyijc

Anpovpyeiton €évag Aoyoplacpog  yuo tov Data producer péow tov uphold
Omwg xou oty mepimtwon tov Data consumer pe v dweopd OTL  dev
mpaypatonoleitor Kotdfeon ewovik®v ypnpdtov oAdd amobrkevon g Bitcoin
dtevbuvonc. Avoiyovtog Yo TpMOTN GOPa TV EPOPLOYN CLUTANPMVETAL TO TEDIO TNG
dtevbuvonc.

11:40

AlexBitcoinApp

mx}avw37r31 LjVADKzx4nT819v70Vm8J
Rzl

LOGIN

Ewova 117 Eicodo xpriotn otnv
mobile edappoyn
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7.4.5. Eu@avion 0Awv Twv EVEPYOV AUTNUATWV KAL KATAOEGT) TTIPOTPOPAS

Me v gupdvion tov xaptn avalntdte to aitnuo pe TNV mMUEpOUNvia
TEPLOTIOUOD OV Exel OMAWOEl KaBDG Kot To €100G TV dedouEVeV mov Ba cLAAEEEL N
EQOUPUOYT. XNV oLVEXElW 1 emdpevn 000vn mov eueoviletor givor owthy TG
TPOCPOPAg Omov dtakpivetar 1 Tomobecia, n péylotn tun d1dbeong, to €Hpog Tov
QLTAUOTOG GE HETPO. Kot TO Tedio 6mov o ypNnotng Bo dMGEL TNV TPOGPOPH TOV Kot
Tpémel va etvon pukpodTepN omd v péytotn . Télog eaivetol Kot To yemypopiko

UNKOG KOl TAATOG TOL YPNOTN TOV OTOTEAEL T EOOUEVO TPOG KPVTTTOYPAPNOM).

AlexBitcoinApp

A G0tatpo @ & )
et £ z Kaotpo &

A, AkEkoy
g Kaika

A 2017-06-09 20:00:00

{ |ocation
ati

Category: Location
Max Price: 0.0050

:s Max Range: 119
= Hotel Athina Ze'

" ETA‘!&EKAMI‘KTo £@ 0.003

SAVE
MA. Aldkou | @ Public Aapiag
I e : 38.8974478, 22.434548

Gogle

e

Ewkova 119 Xaptng pe evepyd Ewova 118 AAwon
oaLtpoTa npoodopdg os aitnpa

7.4.6. To uépog tov Data Consumer

O Data Consumer xoaté TNV TAOYNGY TOL GTINV 1GTOGEAIDN TOTMOVTOS TOV
ocuovoecpuo HISTORY 6Oa det 0o ta evepyd M un €vepyd OUTHUHOTO TOL EYEL
oNpovpyNoeL. Ty mepintwon avt Ba epeavictel T0 TUPUKATO.

Show|10 v |entries search: |

Number of request 4 Time start Time end Location - Range Type of data Price Status
22 2017-05-03 01:00:00 2017-06-09 20:00:00 38.899767 22.432451 - 119 location 0.0050 1
Number of request Time start Time end Location - Range Type of data Price Status
Showing 1 to 1 of 1 entries Previous if‘ Next

Logged in as: loukisalex

Ewkova 120 ZeAida pe to loTopiko Tou XprHotn
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Otav odokAnpmBel to aitnua ypovikd n aAiaynq mov Oa yiver Ba givon otnv

KOTAGTAOT) TOV.
7.4.7. To uépog tov Atayeipioti

To endpevo Prpa givar  TAnpoun tov Data producers. Avto yivetol ond tov
dwyelptot yo kée Eva aitnua. e avtd to onueio epeavioviol Hovo To, amApOTL
0AAG OLOKANPOUEVA YPOVIKA OLTHLLATOL.

Id  Time Start Time End Latitude  Longitude Location Max User  Status Num Category Winner
Price Id Clients

32 2017-05-03 2017-06-09 38899767 22432451 119 00050 19 3 5 location
01:00.00 20:00:00

Ewkova 121 ZeAida mAnpwung

Ortav natoet to kovpuni Finalize Winner epgaviletot o vikntig
Winner is

mwwWmPbqZoSYg2CR32rTiQej1tVPFeQizVd

0.003
Ewkova 122 Epdavion Tou VIKNTI EVOG QLT LOTOG
A =
(O) You sent B 0.003 BTC to @andam. (C “ @loukis sent you B 0.003 BTC.
Ewkéva 124 MAvupa anootoAr¢ Bitcoins tou Ewéva 123 Mivupa napalafrg Bitcoins Tou
Awaxelplotn Data producer
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7.4.8. Amokpumrtoypdenon

Mo v anokpurtoypdenon £xet onpovpynbei pio cedida émov giodyston 1
KpuIToypapnuévn TANpoeopia mov £xel dobel amd otov Data consumer ot poli pe
T0 WVTKO KAewl 710 omoio dwbéter puovo avTdg  TPOYUOTOTOLEITOL M)
amokpurtoypdenon. H minpogopio mov KPLTTOYPUQPEITE Kol OTOKPLITOYPOPEITE
€xeL TNV TOPAKAT® HOPON.

Kpvntoypaenuéva dedopéva and tov mivako auctions

':] Auctions v

id_auction INT{11) DILKynsADUUgCTh/oFXvbpqNxPs1EQT217pXahYFENShEZgIU2pgki71ELOGX T +uR/
vk Ieyh

> amount DECIMAL(S,4) 7GhPUCTDCF 107 28Y / ShMbgEEOUZpa 1  Bokmiy 1R1 TSWIk 1 IxSc IH+I 160RHAYEUES
r25z3nje

1< data TEXT |::>; +t7imIUT/6231stM0G] sdmverMhdGUf ixaI1QAmnD2ESeVIosyig+yh/4CB7Crsl+I
1 il 1507EM882

@id ap dients INT [5} XJNTETKRFULsUrKmEhPpa2zbrT3CIqwtud81viy8agaebbasuYNTy cOrNttg2aLXAsS
- usmBtoHeg

@id request INT[:‘EI FELEWFGUL7ZZumre40k AnSZ50c goke LOKL INGR==

» Ewkova 126 Kpunttoypadnévo Keipevo

Ewova 125 Mivakoag
Auctions

To cuyKeKpEVO QTN 0POPOVGE YEWYPOAPIKO UNKOS Kol TAATOG OmOTE GTNV

ATOKPLTTOYPAPTON B EPPOVIGTEL ) TOPUKAT® TANPOPOPiaL.

Decrypted data

38.897452, 22 4345586

Ewova 127 AnotéAeopa
amnokpunrtoypadnong
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8. Yvunépacpa -MeALOVTIKEG EQAPLOYEG

[Mopovcidotre o Pacikny 1W0€a tov Mobile Crowd Sensing (MSC), n
VAOTOINOT OGS TPOTOTLUNG EPAPUOYNG OVTOAANYNG 0E0OUEVOY TToV a&lomolEl TV
Shvoun TOV YPNOTOV Kol TOV alonmpov ce peydin kAipoko kabmdg kot tnv
Tpoung HEow NG TeYVoAoyiag Tov Bitcoin. ®éloviog pe ovtd TOV TPOTO VO
dgiovpe Vv onuacio mov €ovv ot mANpogopieg amnd tovg acOntpec. Emiong
YIVETOL KATOVONTO MG OWTOL TOL TTAPAYOLV T dedOUEVA deV lval KaTd avaykn ot
povor mperovpevol. Kamoteg and tic HEAAOVTIKEG ¥PNOELS TETOW®Y GLoTHUATOV O
UTOPOVGE VoL VOl OO KOTACKEVAOTEG AVTOKIVITMV Ol OTTO101 EVALAPEPOVTOL Yo pia
otabepn pon TV SESOUEVOV GTO OPOLO Yo VOL ADGOVV KUKAOPOPLOKE TpofAnpaTa, i
oV €0peESN YDPOL GTAOUELONG GE KATOW0 TAPKIVYK 1) KATowo etaipeio mpdyvmong
KOOV Kot TOAAG GAAQL.

Me Vv KpumToypAENo™M Kot TNV ¥PNCHOTOINoN TG TAATEOPLOG TANPOUNG TOL
ymoelakov vopiopotoc Bitcoin dtacporiletal

* 1 0cpiiEln,

e 1) dTNPNON TG AvVOVLLTNG

® 1 gyKLPOTNTA

®  KOLlM 0KEPAUATNTA TOV JEFOUEVOV
®oTOGO0 amatteiton TEPALTEP® £pevva Yol TNV PeATimon g texvoroyiag ovThS.
Mia avapaduion g mpotetvopevng Avong Bo pmopovoe va eivatl 1 HETAPOPA OANG
™G vAomoinong o€ Kamow amokevipowpeévn mAateoppa blockchain. Mg avtd tov
Tpomo Bo pmopovcoe va eEorelpfel M avdykn yuwo v dmopén piog umotg Tpitng
ovtomtoc. H Aettovpywodmta mov m mapovsio g mpocseépet Ba pmopodoe va
avtikotaotodel amd smart contracts, T@v omoimv 1 opOn Asrtovpyio emPePformdveral

KPLTTOYPAPIKL.
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