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1 EIZATQrIH

H mapouoa £€kBeon meplypadel tn Stadikaoia avaluonc, oxedlaopoul Kal
uAomoinong epapuUoynC KLVNTOU TEPUATIKOU OTA TTAALOLA TNC EKTTOVNONG TITUXLAKNAG
EPYQACLOC TOU HUETOMTUXLOKOU TWV AIKTUOKEVTPIKWY SUCTNUATWY Tou Mavemiotnuiou
MNelpatwg. O KUKAOG avamTuénc AoyLopLkoU amoteAsl LISlaitepa amattnTkn
Sladikacia otnv omola oL epmAekOpEevVOL Ba TPETEL va Katavoouv og BaBog to
TPOPBANUa ou kaAovuvtal va eMAUCOUV, va YVwPLlouV TIG SLaOEOLUES TEXVOAOYLKEG
€MAOYEG, TN neBodoloyla KOl APXLTEKTOVLKN TOU CUCTHUATOG Toug KabBwe emiong Kal
Va LEPLUVOUV YLa TNV ATIOKTNON TNG AmaltoUEVNG TEXVOYVWolag yLa TNV uAomoinon
TOU.

Ouolwg, n avamtuén epappoyng o€ KVNTO TEPUATIKO EUTTEPLEXEL TLG HLKEG TNG
T(POKANOELG TIPOKELEVOU TO TEALKO TIPOIOV val Elval ETUTUXNLEVO OE EUTTOPLKO
entnedo kat mapaAAnAa va mAnpot TI§ analtoUUeveS mpodlaypadEG moLoTNTOG O
TEXVIKO eMinedo. ITo MPWTO OKEAOG CUUPBAAAEL ONUAVTIKA N cUAANYN TNG APXLKAG
L6€aG, IOV ATOPPEEL ATIO TNV OVAAUCN TWV AVAYKWY TNE ayopas Kabwg Kot TN
SNULOUPYLKOTNTA TWV SNULOUPYWV TOU, TTOU TTOAAEG GOPEG AIMOSEIKVUETAL LKAVT VOl
SlapopdwVEL EK VEOU TO XAPTN TWV QVOYKWY TwV Katavalwtwy, anodidovtag tnv
atla mou emintouv kat anodEpovrtag napalAnia kepdodopia oTOUG MAPOXOUG TOU
npoiovtog. Qotdoo n mpwtotuTia TN WOEag & umopet and puoévn tng va eyyunbel
o\a ta mapanavw Kabwg n otabepotnta, n aflomLoTiO TOU CUCTHMATOG KoL KOT'
EMEKTAON N LKAVOTIOLNON TOU TIEAATN, E€QPTWVTAL AUECA ATIO TOV TPOTIO OXESLOOUOU
Kal UAomoinong tnc. Ta epyoleia kot ta API's Twv dopntwv cUoKELWV eV EXouv
(mpog To mapov) to 1610 eVPOG Kal SuvaTOTNTEC HE Ta avTioTolyo Twv Desktops, evw
Ol OUOKEUEG KaB' EQUTEC £XOUV TIEPLOPLOUEVOUC TTOPOUG EMeepyaaiag Kot
amoBrkeuong. Q¢ ek TOUTOU 0 HNXOVLKOG TNG epappoync Ba mpenel va Stapopdwvel
TO oUOTNUA TOU BACEL TWV TOPATIAVW TIEPLOPLOUWY Kal va Bpilokel €Eumvec AUOELG
woTe n epoappoyn va AsIToupyel opoAa, va KatahapBavel Alyoug mopouc, woTe o
TEALKOC XPOTNG VO LEVEL LKOVOTIOLNEVOG OTTO TN XPron TNG.

Jtnv £€kBeon Ba avadepBoUV oL MAPAYOVTEG EKELVOL TTOU CUVETEAECAV OTN
oUAANYN TNG apXLKAG LOEAC, OL TEXVOAOYLEG TTOU XpnaoLuomoLOnkayv, oplopeva
OTOLXELOl APXLTEKTOVLKAG, Ol OMALTAOELS TNG Microsoft kal ol EAeyxol Tou SLevrpynoe
TIPOKELMEVOU VL TNV TILOTOTIOLNOEL KOl va TNV aveBdaoel oto marketplace, evw Ba
napouaotacBel kat n dla n epapuoyn ota mAaiola ektEAeong evog oevapiou xprone.



1.1 2KOMNOz

OL "€€unveg ouokeuég" (Smartphones) adtapdiopritnta €xouv StelodUoEL 0T
ouyxpovn KaBnuepvoTnTA AnMoteAWVTAC avaykaio epyaleio umtootnpLEng Tou
XPNotn ya t diekmepaiwon motkidwv epyactwv. Auto odelletal 0To Yyeyovog OTL
OUYKEVTPWVOUV £VA CNUAVTLIKO HEPOC TNEG AELTOUPYLKOTNTOG TWV NAEKTPOVIKWV
UTTOAOYLOTWV, OE OPLOUEVOUG TOUELG TNV EMEKTEIVOUV XAPN OTOUG EVOWUATWUEVOUG
aloOntrpeg Toug (YupookoTo, GPS, TaxUUETPO K.a.) evw mapdAAnAa dtatnpouv to
HLKPO TOUG HEYEDOG IOV EMITPETEL TNV EUKOAN HeTadopd Toug o€ epLBAAAovTa ou
Ba Atav aveédiktn n xpron evog Laptop. Mmopouv €ToL va eKTEAEGOUV AELTOUPYLEG
miou Ba aduvatouoe évag NAEKTPOVIKOG UTTOAOYLOTAG avolyovtag £Tol Eva véo medio
SlepelvVNONG OVAYKWY TWV KOTOVAAWTWY Kal avAaAoywv AUGEWV BACLOUEVWY OTNV
TeEXVOAOYiaL.

Bdaoel Tou okemTikoU AUTOU, N €V AOyw gpyacia mpoteivel Tnv aglomoinon twv
SuvatotAtwy tou smartphone yla tn Snuovpyia epapuoyng ya tn LETPNON
BAOIKWVY YEWUETPLKWV LEYEBWVY EVOG KOPUATLOU yNnG aubaipeTou oxNUATOC Kal
HEYEBOUC, e TPOTIO ATTAO KoL EUKOAOVONTO, WOTE 0 XPHOTNG va N XPELaleTal va
kKataBarAel 1Slaitepn mpoomabeia yla vo EUMeSWOEL TIG AELTOUPYLEC TNG KOl VAL TN
XPNOLLOTIOLN OEL.

H AeltoupylkOTnTa QLUTH, TOV KOLPO Ttou gkivnoe n uAomoinon (apxeg 2012) dev
unnpxe ota Laptops d10tL e SiEBetav atebntipa GPS, aAAQ, £0TwW OTL UTINPXE N
avaloyn duvatotnta, Ba TapEUEVAV [N XPNOTIKA KABwC N LeETaPopd TOUC OF
unaiBpla SuoBata onueia yia t ANYPn pEtpnong Oa SUGKOAEUE ONUAVTLKA TO
xpnotn. Avtibeta, ta smartphones pmopouv va petadépovral kol tonobetovvral
E€UKOAOTEPQ oTa KATAAANAa onpeia yia tn Anyn pétpnong GPS.

Mépa NG BaoLkAG TOUC AELTOUPYLKOTNTAG, Ta smartphones mapExouv tn
Suvatotnta (LEow Twy API's) Stapopdwaong dlaitepa PpLALKWV TPOC To XpHoTn
interfaces. To tTeAeutaio amotéAeos BaOLKI) MPOTEPALOTNTA KATA TNV AVATTTUEN TNC
edpapuoyng, kabwg kataBAndnke évtovn npoomnadbeia yia tn Stapdpdpwon Twy
oBovwv ou 8¢ Ba mpofaiAouv povaya otatikn mAnpodopia, aAAd Ba kabiotolv
Vv edpappoyn SLadpaotiki LECW EVOANAKTIKWY TPOTWV aAAnAemtidpaong e To
xpnotn.

OL avaykeg mou KaAUTTEL n edpappoyn Kal oL Suvatotnteg aflomoinong tng,
TEPLypAdOvVTOL OTNV EMOUEVN Ttapdypado.



1.2 NPOBAHMA MPO2 EMIAYZH - AYNATEZ XPHZEI2

H pétpnon tng éktaong meploxwv yng dedopévnc tonobeaoiag Kal e yvwotd
opLa, amoteAel avandéonaoto Brpa Tou KUKAOU EpYacLwy TIou ekteAoUV toAAol
Sladopetikol emayyeApatikol KAadol ota Aaiola PeYAAOU EUPOUG ETILXELPNOLAKWY
SpaotnplotnTwy. Qotoco ta Stabéaipa epyaleia Kal TEXVIKEG Sev elval tavtote
Slabéoua, n/kat mpoimoBETouv 0 xpHotng va Katéxel uPnAn KATAPTLON OTO
XELPLOUO TOUC Kal TNV enefepyacia Twv deSopévwy amod Tig HeETPRoeLg. OpPLOUEVEG
TEXVIKEG UE Ta amattoleva epyaleia Toug ouvoilovtal oTov mapakATw Tivaka:

MEOOAOz AMAITOYMENA TEXNIKEZ INQZEIZ

EPFTAAEIA/AEAOMENA

1. Tomoypadikd
Mnyavikn MéSobdog Ixeblo
2. EpBadopetpo

1. Tvwon xprnong tou
euBadouetpou

1. Ztolxewwdelg
YVWOELG

1. Tomoypadiko YVEWUETPLAG,
Ixedblo xpovoBopa oe

TLOAUTTAOKQL

oxnuarta

lpawikn Médodoc

1. Tomoypadikod 1. MpoxwpnUeEVEC

AvaAvtikn Medobog SY£610 YVWOELG YEWHETPLAG

Méetpnon e xprion Google I.  TVWOELG XELPLOMOU

Maps Google Maps

MNivakag 1: M€Bodot urtoAoyLlopoU epBadou, Kat GAAWY YEWHETPLKWY HLEYEOWV TEMAXiWV YAG

OL Tpeic mpwteg TEXVIKEG PO UToBETOUV TNV UTtapén Tomoypadikou Zxediouv, tn
orola Slevepyouv e€eldIKeuEVOL eETayyEAPATIEG, KaL n omola €xel uPnAod KOoTOG. H
HETPpNON MEOW TWV epyaleiwv TG Google, map' OTL elval eUKOAN yLa Eva LETPLO
Xelptotn H/Y, amattel tov oplopo twv onpeiwv pe uPnAn akpifeta to omoio dev eivat
(Slaitepa koo™,

AVTIOETWG, 0 MPOOSLOPLOUOG TWV ONUELWV PECW HETPROEWV eSOV TTOU
npoteivel n edapuoyn, aufavel tnv akpifela Tou MPoodloplopou Twv opilwv TG
TeEPLOXNG, eVw BonBa to xpriotn va AaBet utt' oYy Tig Ldlopopdieg tng mou
evOEXOUEVWG VA ayvooUoE He TIC peBodoug ektog mediou.

! Antautel tn TomoB£tnon Tou SelkTn 0TO AKPLBEC ONHELO TOU XEPTN O OMOLOC EUMEPLEXEL CUCTNIKS OHEAUA WC
T(POC TNV AVTLOTOIXNON UE TLG TPAYHUATIKEG YEWYPOAPLKEC CUVIETOYUEVEC.
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ZENAPIA AZIOMOIHZHZ THX EQAPMOTH2

Yrnapyouv molkila oevapla oto onoia Ba pmopouos va xpnotpomnolnBet n

edappoyr mou avantuéape, KaBwe Kal XprioTe anod StadopeTikoug

ETAYYEALATIKOUG KAASOUG:

AYPOTIKEG KAAALEPYELEG: 2 £VO AYPOTLKO TEUAXLO O YEWPYOCS eMIOUEL va
YVWPLLEL TN GUVOALKN TTOGOTNTA OTIOPWV OTaPLOU Ba TIPEMEL va
TIPOUNOEVTEL TTPOKELUEVOU VAL OTIELPEL EVOL CUYKEKPLUEVO KOUHATL VNG . Me
NV epapuoyn, Slevepyel LETPAOELS Kal UTTOAOYITEL TO GUVOALKO U adO,
EVW yvwpillovtag TNV omaLToUEVN TTOCOTNTA AVA TETPAYWVLKO HETPO,
Mmopel val UTIOAOYLOEL KOl TN OUVOALKA TIoodTNTA PO BeLag oTapLou.
Ekniovnon peAétng yia pwtofoAtaikd: H peAétn yla tn cUVOALKN
Tapaywyrn NAEKTPLKNG EVEPYELAG Ao GWTOBOATAIKEG EYKATAOTAOELC,
TPOQTTALTEL TN YVwon Tou gppadol tng mePLOXNE EYKATACTAONG TWV
nAtakwyv panels. O punxavikog nou Slevepyel tn LEAETN UTTOPEL e Xpron
NG edapPPOYNG VA UTIOAOYLOEL TO CUVOALKO eUBadd TG EPLOXNG ElTe
UTTOTUNHATWVY aUTAG (6€80UEVOU OTL TETOLEG EYKATAOTAOELG SV
KOAUTITOUV TTAVTOTE TO 0UVOAO TG dtabéoiung meploxng). BaoetL autou,
pmopel va mpoBel oTov UTIOAOYLOO TWV KIAOBaTWPWV.

AM\eC epappoyEG: METPNOELS yLa TNV oploBETnon evog campus,
QOANTIKWVY EYKATOOTACEWY, LETPNON UEYOAUTEPWVY EKTACEWV (OTO
HEYEBOC TTOANG), APXLTEKTOVLKEG UETPNOELG, AAAEC LETPAOELG
Tomoypadkou evdladpEpovTod.



1.3 AOMH EKOEZH2

Oa avadepBouv OAeC oL BeATIKEG EVOTNTEG OTLG OTtOLEG eUPabuvapue ota
Sladopa otadia vAomoinong tng epapuoyng. Autég motkilouv o €i6og kKabwg
gepeLVAONKAV KA AVTLHETWTLOON KAV TOKIAWY TUTIWV BEpata , amod EMLOTNLOVIKA,
TEXVIKA £WC KOLL ETILXELPNMOTLKAL.

210 1o Kepaldato Slatumwvetal to mpoPAnua npog enilvon, nwg n epapuoyn to
QVTLUETWTTL{EL KL OE TIOLEC TIEPLTTWOELG Ba pmopouoe n teAevtaia va aflomoinO«el.
210 20 Kepadatio avadEpovtal ol apxE Aettoupylag g edapoyng, TToU AmoppEOUV
AUECO Ao TO HAONUATIKO POPUAALOUO TTOU UAOTIOLEL, AAAQ KOl T XAPOKTNPLOTIKA
KOlL TIEPLOPLOMOUG TOU ouoTAHATOC GPS yla Tov mpoabloplopd B€onc. Xto 30
Kepadaio avadépovtal oL texvoAoyieg mou aflomondnkayv, pe avadopég ota Web
services, to meplBaAlov avamntuéng, kal to Silverlight application framework yia to
XTLOLWO TNG. 2T0 40 KepaAato TapoUCLATETAL N YEVLKI APXLTEKTOVLKA TNG EPAPUOYAG,
n anelkovion tng Stadikaoiag xpriong tng, To LOVTEAO OVIOTATWY KAl O TPOTOG
aAANAeMi&paAOr G TOUG OE OPLOPEVEG OVTUTPOOWITEUTIKEG OEALOEC. 2TO 50 KeaAaio
napouaotalovtal oL TEXVIKEC tpodlaypadEc aAAd Kal ol podlaypadEG ETALPLKNC
TIOALTLKNAG, LE TLG OTIOLEC N edappoyn Totomotndnke amno tn Microsoft yia StaBeon
néow tou marketplace. 1o 60 KepaAatio mapouaotaletal N epappoyn, Onwe T
BAETEL O XPNOTNG, KOTA TNV EKTEAECT VOGS oevaplou xprnong. TéEAog, To 70 KepaAato
arnoteAel MapApTna TO OMoio MEPLEXEL KWOLKA aTtO KAAOELC Kol 0eAISEC TNG
edpappoync (XAML, code-behind), mpokelpévou va enitdetyBouv ot
XPNOLLOTIOLOU UEVEG TIPOYPUUUATIOTIKEG TEXVLKEG KOLL XOPAKTNPLOTLKA-EUKOALEG TTOU
napExel to Silverlight framework.



2 APXEZ AEITOYPTIAZ

H epyaocia autr £xel wg avtlkelpevo tn dnuoupyia epappoyng yia smartphone,
n omoia utoAoyilel BaCIKA YEWUETPIKA LEYEDN Tepaxiwv yng, aveaptrtou
oxNUaTog Kal peyéoug, Ta omola oploBetel o xpriotng AapBavovtag otiypna GPS amno
OUVOPLOKA TOUG onpela. Mg auTo Tov TPOTO UTTOPEL O XPrOTNC VO LETPIOEL EKTAOELG
YyNG LE AAO TPOTIO, MAPAKAUIITOVTAC TN XPHon EEOLIKEVUEVOU ToTIOYPADLKOU
e€omAlopov mou Ba amattovoe eunelpia xprong, KaBwg Kat EKTEAEGN UTIOAOYLOTIKWV
HEBGS WV UE TIG omoleg To MBavoTepo lval va punv eival €OLKELWUEVOG.

H epappoyn cuvdualel yvwoelg kal peBodoug mou amntovral StadopeTIKwY
nedlwv emotAung Kot texvoAoyiag. Tooo n Baoikn AsttoupylkotnTa (mou
neplypddnke oto mponyouuevo Kedpalaio), 600 kat n mpoobeteg Aettoupyieg (mou
Ba avadepBbouv mapakdtw), aglomololv SladopeTikd padnuatikd epyaieio Ko
TEXVOAOYLEG, OL omoleC amd HOVEC TOUG AMOTEAOUV AVTIKEILEVO avAAUONG. TNV
€kBeon autn Ba enikevipwBou e ota nedia avtd mou w¢ Stabéoua "epyaleia”
Katéotnoav duvatn TNV UAomoinon TG CUYKEKPLUEVNG EDAPLOYNC.

Quotka, kabe pEBodog 1 kat epyadeio cuvodevovtal anod MEPLOPLOUOUG OGOV
adopd to eVPOG KoL TNV akpiBeLd Touc. MNa mapASeLlypa N MOLOTNTA TWV UETPCEWV
TOU OTilypatog tou GPS s€aptatal anod T GUVONRKEG TTOU ETILKPATOUV KATA TN
Sapkela tng Slevepyelag tng LETpnong . Eveeiktika, n akpifela TnG cuokeung, eite n
OXETLKN B€0n TOU XProTn WS PoG GAAa cwuata, N oTypaia 8€on Twv dopudopwv
TOU MaPOX0oU TNG UTtNPECLag, Elvol OPLOUEVOL TIOPAYOVTEC TTOU EMNPEAIOUV TNV
okpiBela twv petpnoewv. Aedopevou OtL Sev pmopouv va e€aleldpBolv ot
TIOPAYOVTEC AUTOL, ULOBETOUVTOL AVIIOTOLXEC LOONUATIKEC LEBOSOL KO TIPAKTLKEG
TIOU QVTLOTAOUI{OUV TNV OIOKALCT) OO TLC TIPAYLOATIKECG TIUEG. 2TLC ETOUEVEG
napaypadouc Ba avadepBouv autd Ta oToLxELa.

TNV apECWC EMOUEVN Tapaypado, meplypddovral Ta Bripata tng dStadikaciag
UTTOAOYLOMOU TWV YEWUETPLKWV HEYEOWV HLOG EKTOONG YNG LEOW TNG EHAPUOYAG
KOOwG KOl OL CUUITANPWHATLKEG AELTOUPYLEC TTIOU QUTH ETLTEAEL TTPOKELEVOU VOl
UOpEL 0 Xpriotng va SLakLvel Kal amoBnkeVeL eUKoAa TIG e€ayopeveC TAnpodopleG.
OL AeMTOUEPELEC TNG UAOTIOINONG (O PXLTEKTOVLKI], XPNOLLOTIOLOUEVEG TEXVOAOYLEC)
Ba avadpepbolv oe emopeva kepaiata.



2.1 AIAAIKAZIA METPHXZH2 MEZQ THX EQAPMOTIH2

21O OoXN A amelkovileTal pla tuxaia meploxn yns, Tng omoiog to epfado kat aAla
LEYEDN eMIOUUOUE VO LETPHOOUHE. 2TO TTAPASELYUA HaG EXOUE £va 7-YywVo, ATTAO,
LN KOWVOVLKO TTOAUYWVO (UE AVIoEC TTAEUPEC Kal YwVIEC). EE' autiag tng tblopopdlag
TOU, N xaptoypadnon autol tou Tepayiov sival tdlaitepa SUOKOAN, OTWCE Kal N
HETEMELTA poOnuatikn enefepyacia yia TNV e€aywyn Twv eMBLUUNTWV LeyEBWV.
Xpnolgomnowwvtag tnv epoppoyn, o Xxpnotng apkel va AdPeL to otiypa GPS amnod T 7
KOpUDEC (A Ewg H). ZuyKeKpLUEVA, TIPEMEL VA SLATPEEEL LLO-ULAL TIG KOPUPEC
TIEPLUETPLKA, KOl TNPWVTAG TN Stadoxr Toug, va SLEVEPYNOEL Ao UL LETPNON OTNV
KAOe pia emavalapfavovtag To HEXPLG OTou va dTAoEL oTtnv apxkni (dixwe va tn
uetpnoel Eava). MNna napadsypa av Eekivnoe amno tnv kopudn H, kat Kwveitatl
wpoAoylaka, Oa nmpénel va dtaypa et tnv mopeia H>A->B3I>A>E->Z.

Ewkova 1: AuBaipeTo oXALO TEROXIOU YNG TTOU MIOPEL va. METPHOEL N edapuoyR. ATtatteital povaya va Kotaypapet
70 oTiypa GPS ota onueia A £wg H, TNPWVTAG TV EPLUETPLKN SLdTagn Twv onpeiwv.

2Tn OUVEXELQ, N epapuoyn LE XPrion €L6LKWV UTTOAOYLOTLKWY HEBOS WV,
umtoAoyilel To oUVOALKO eUBad6 Tou MOAUYWVOU, TWV KNKN TWV OKUWV TOU
(euBUYpappa Tupata AB, Bl TA, AE, EZ, ZH, HA) kat tnv nepipetpo tou. OL
e€ayoueveg mAnpodoplieg mpoBaAlovtal otnv 066vn Tou, Kal anelkoviletal To
KOTAYEYPOUUEVO TOAUYWVO TAVw o€ PndLako xaptn.

Kat' auto tov Tpomo o xpnotng EMLTUYXAVEL TOV UTTOAOYLOUO TwV BACIKWV
YEWUETPLKWV LEYEBWV TNG TIEPLOXAG TOU, Kot TtapAAAnAa TNV xaptoypadnorn tng,
Slxwg va kataBaAAeL peyaAn npoonabela.
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MPOXOETEX AEITOYPIIEX EQAPMOIHZ

O umoAoyLopoG Tou epPadou Kol TwV HNKWV ULaG TIEPLOXNG OMOTEAEL TN BaoLKA
AeLToupyLKOTNTA TNG EPapHOoYNC. QOTOCO OL SUVATOTNTEC TOU TTAPEXOVTAL ATIO TNV
mAatdoppa avantuénc, EMITPENOUV TN BEATIWON TOU TPOTIOU ATIELKOVLONG Kl
Slaxeiplong Twv e€ayopevwv-unoAoyl{opevwy mAnpodoplwy tpog SteukoAuvaon Tou

Xxpnotn.

OL tPOOBETEC AELTOUPYIEC TTIOU EVOWHATWVEL N Epappoyn elval:

Enefepyaocia petprioswv katd to otadlo AnPnc

MPOEMIOKOMNON O XAPTN TNG EWE TWPO KATAYEYPAUMEVNG TIEPLOXNG HE
TIaPAAANAN TTPOBOAN TWV QLOTIKWV CUVTETAYHEVWY TOU TPEXOVTOC ONUELOU
TOU XpNotn

MeTatporr TwV UTTOAOYLOUEVWY SESO0UEVWY OE EVAANAKTIKEG LOVASEC
euBadou Kal HRKoug

Zwolpo Twv MAnpodopLwv nou e€nxOnoav Katd tTnv oAoKANPWoN TNG
Sladkaolag otn PvRpn TnG CUOKEUNG, CUVOSEUOUEVEG OO CNUELWOELG
UTIO Hopdr) KELLEVOU TIOU ELOAYEL O XPNOTNC

ATOOTOAN TWV MapAnAvw MANPOoPOoPLWVY Kal LETA-TIANPOPOPLWY, OE
Aoyaplacpo email Tng emloyng Tou xpnotn

Ol mapandavw AEITOUpYLEC aflomoloUy TPOoBetTeg SuvatotnTeg Twv smartphones
HEOw Tou AP/, Tou emLTPEMOUV TN dnploupyla GopUwWY ELCOYWYNC, TN HOVLUN
anoBnkevon 6eSopEvwy, TNV AMOCTOAN HNVUUATWY NAEKTPOVIKOU TaxUSpoUEiou

K.Ql.

211G eMOpEVEG Tapaypddoug meptypddovtal Kot avaluovtot Ta Lodnpatikd Kot
TeEXVOAoyLKka epyaleia ota omola n edpappoyn odpeilel TNV mopanavw
AeLtoupylkoTNTA.
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2.2 YNOAOTIZTIKEZ MEGOAOI

YNOAOTIZMOZ EMBAAOY ANAOY NMOAYTQNOY

Me Tov 0po amAo mMoAUywvo evwooUE £va TTIOAUYWVO TOU omolou oL TAeUpEC Sev
Tépvovtal PeTafl Toug. Mapddelypa pn-amAou TTOAUYWVOU OIMOTEAEL AUTO TNC
ETOUEVNG ELKOVAG.

Ewova 2: Napdadetypa pn anAé noAvywvou. Ovopdletal £Tot SLOTL UTLAPXEL TOUAGYXLOTO £va {eUYOG TTAEUPWV OL OTIOIES
aAAnAotépvovtat.

Yta amAd moAUywva ivat Suvatog 0 UTTIOAOYLOUOG Tou EUBadoU HE XprAon HLOG
dlaitepa amAn g uTtoAOYLOTLKAG LEBOSOoU Ttou €XeL TNV ovopaocia Gauss Area
Theorem.

AOBEVTWY TWV CUVTETAYUEVWV TWV KOPUDWV (X1. Ve ke (6 Vad vene (Xa Vi)
TIOAUYWVOU (armatteital va eivol SLaTETAYUEVEG KUKALKA, WPOAOYLAKA N Hn), TO
ouVoALkd epBado tov mohuywvou P untohoyiletat arnéd tov Tumno:

n

P= %;ﬁxi}’iﬂ — Xi+1Yil
MNapatnpolpe otL abpoilel tn Sltadopd TOU XLACTL YIVOUEVOU TWV CUVIETAYUEVWY
Twv Sladoxkwy kKopudwv Kat yU' autd cuvavtatal otn BiBAloypadia kat wg Shoelace
Formula.

H epappoyn KAVeL Xprion TNV CUYKEKPLUEVNG HEBOSOU, KaBwc xapakTnpiletal
Qo amAoOTNTA TNV UAOTOLNOT] KoL ToXUTNTO OTNV EKTEAEDN TNG. QOTOO0O ELCAYEL
HLKPO odaApa kaBwc & Aappavel urt' oYLy TNV KAUTTUAGTNTA TG NG, YL AUTO Kall
elval KataAAnAn yLa eEPLOXEC YNNG LECALOU-HILKPOU HeYEBOUC (TNG TAEEWS UEPLKWV
km?),
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YNOAOTIZMO2 MHKOYX METAZY 2HMEIQN 2THN EMIOANEIA
THX TH2

O unoAOYLOUOC TOU HKOUG TOoU TOEoU Tou oploBeteital and SUo onueia otn
ynvn erupavela yivetal e tov tumo havershine.

‘Eotw &Vo tuxaia onueia (#1:44), (®2:42) otnv emidpaveia tng Mg (@: yewypadikd
TAATOC, A: YewypadlkO HUNKOG), Kal R n aktiva tng M'g. H eAaylotn anootaon d
HETAEL TWV onUelwv TTou Ba SLAVUE KATIOLOC TTOPEVEVOC OTNV eMLdavela Sivetal
arno Tov TUTo:

d=Rxc

Omou

c = atan2{ya. V1 - )

EVW

a = sin? (ﬂ?{p) + coslg, ) X cos(g;) x sin? (ﬂ?i)

O TUMoG aUTOG XapakTnpiletal amno peyaAn akpifeia dtotL Adappavel urt' odn tnv
KOUIUAOTNTA TNG NG, WoTO00 eLoAyEL OPAAA TTOU IPOEPYETAL Ao TNV mapadoxn
ot n n eivat obatpikry pe otabepr| axtiva’,

H edappoyn uhomolel Tn cuyKeKpLUEVN LEBOSO, TTPOKELUEVOU va UTIOAOYLOEL TO
UNKOG TWV OKUWYV TOU TIOAUYWVOU TNG LETPOULEVNG TIEPLOXNG, KL KATOTILV TO
TLAPAYWYO TOUG UEYEDOG TNG TIEPLUETPOU.

% H I'n éxeL e\l OELSEC OXHHA, KOL KAT ETEKTACN HN oTaBepr] aKtiva
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2.3 HTEXNOAOTIA GPS - AKPIBEIA

H Suvatotnta Twv cUYXPOVWV CUCKEUWYV, yla TNV Kataypadn Kal Tov
UTTOAOYLOUO TNG TPEXOUOAC BEaNG Le Xprion tng texvoAoyiag GPS, €xeL LOpUOEL pLa
véa Katnyopila epapUoywV LE AVIIKELLEVO TNV TAONAYNON, TNV EUPECH KOVILVWV
onueiwv evéladépovtog, TNV avadopa Bong k.a. H edappoyr mou avantuape
aglomolel autn tn Suvatotnta Kat yu' auto Ba avadpEpou e opLopEVA OTOLXELA TNG
texvoloylag autng, kabwg emnpedlouv dpeca tn Asttoupyia tng Kat dtapopdwvouv
TLG TIPOKTLIKEG 0pONG XPNong tnG.

MEPITPA®H-APXEZ AEITOYPTIAZ

To GPS (Global Positioning System) gilval €va cUOTNUA ATTOTEAOULEVO o 29
bopudopouc kat 6 emiyeloug otaBpoug. Ot Sopudopol EKMEUTOUV padLloKU LATA TTOU
uetadépouv mAnpodopieg BEong, XpOVOU EKTTOUTIG TOU OLLOTOC K.O., TLG OTIOLEG
enetepyAalovtal Ol CUCKEVEG-OEKTEC TOV XPNOTWV YLO TOV UTTOAOYLOUO TNG TPEXOUOOG
B€onc. O aplBUOG XPNOTWV MOV UIMOPOUV va eEUTINPETOUVTAL TAUTOXpOvVA Elval
QTEPLOPLOTOC, EVW N KAAUYN Tou onuatog eivat maykoouta. Ol eniyelol otabuol
elvat urtevBuvol yla Vv enifAen twv Sopudopwv Katl yLa Tuxov Slopbwaoelg otnv
TPOXLA TOUG.

Space Segment

Master Station Control Stations Ground Antennas

Ewkova 3: ATELKOVLON TWV REPWV TIOU OUVATNOTEAOUV TO cUoThpa GPS

AvadEpPOUE TTAPOAKATW TILO AVOAUTLKA TOV TPOTIO AELTOUPYLAC KAL TO pOAO TWV
EUMAEKOUEVWV PEPWV TOU GPS.
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2311 TPOMNOZ AEITOYPTIAZ

Ot Sopudopol Tou GPS meplpEpovtal yUpw amo tn ' ava 12 wpeg og peyalo
UPoc¢ (12000 pAiwy) yia Tnv euputepn KaAuyn tou onpatoc. Eival dtatetaypévol

HETAEV TOUG KATA TPOTO WOTE avd deSoUévn OTLyUn €vag SEKTNG VOl KAAUTITETAL ATTO

TouAdyloto téooeplg Sopudopouc. OL Sopudopol ekméumouy Bpaxéa padlokupota
o€ S1adOopPETIKEC OUXVOTNTEG Ta omola peTadEpouv pia Peudo-tuyaia akoAoubia
amno bits (pseudorandom code). H akoAouBia autr tautomnolel povadikd tov Kabe
60pudoOpo, KaL XPNOLUEVEL OTOV UTTOAOYLOUO Ao UEPLA TOou SEKTN, TOU XPOVOU
HETAS00NG TOU ONUATOC O€ AUTOV. MNa va To eMITUXEL AUTO 0 SEKTNG, avaTapayEL
Tautoxpova pe 1o Sopudopo tnv idla akolouBia, Kal KATOTILY TN CUYKPLVEL UE TNV
AndOeioa pokeLEVOU va UTIOAOYLOEL TN XPOVLKH UCTEPNCN TNG TEAEUTALAG.

Receiver

Signal

Satellite

Signal

Time taken
for signal to
reach receiver

+1

=1

+1

Ewkova 4: YOAOYLOHOG TG XPOVIKNG UOTEPNONG TNG akoAouBiag tou opudopou wg mpog tnv avtiotolyn tou §€ktn GPS

H xpovikr autr uotépnon LooUTal HE TO XPpOVO HETAS00NG TOU ONUATOG Ao TO

6opudopo kat anotelel Tov 0po At otnv e€lowan yLa TOV UTTOAOYLOUO TNG TPEXOUTAG

anootaocng déktn-6opudopou:
d =c x At

OToU £ 1 TaxVTNTA TWV PASLOKUUATWY 0To KeVO (186000 miles/s).

O 6£ktng emniong yvwpilel Tnv tpExouca B€on tou Sopudopou, KabBwg Pe TV
gvepyoroinon tou, kateBalet amno to diktuo GPS mMAnpodopieg TwV TPOXLWY TOU
SktUou Twv SopudopwV, TIG amoBNKeVEL OTN MVAUN KaL TG afloTtolel kaB' 6An tn

Slapkela tng Asttoupyiag tou.

H yvwon tng B€ong tou dopuddpou kat TNG andotacng anod To SEKTN EMITPETEL
TV €€aywyn VO MPWTOU CUUTIEPACHATOC YLa TN B€on Tou €KTN WG MPOG AUTNA
ToUub0opuUPOPOU. ITNV EMOUEVN ELKOVA ATELKOVIIETOL O YEWUETPLKOC TOTTOC TWV

Suvatwv Bécewy, mou eivat pa opatpikn entdavela pe to S5opudOpo OTo KEVTIPO TNG

TIEPLEXOUEVNG odaipag.
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Ewkéva 5: O FTEWMETPLKAC TOMOG onpeiwv Suvatwv B£oswv Tou 8£ktn GPS 6tav yvwpiloupe TNV andotach Touv ano évov Lovo
Sopuddpo, sivar pa odoatpikn enidaveta.

H e€ayopevn autn mAnpodopia puokd dev punopet va aflomownbet yia tn
EMIAUON KATIOLOU OO TA YVWOTA MPOBANLATA TTOU CUVOVTOUE, KaBwCE lval oAU
aoplotn. N auto o §EKTNG avamapayeL tnv mapandavw dlepyacia kat yla éva Se0TePo
bopudopo GPS nou PBpioketal oto omtiko tou edio. OL duvatég BEoelg Ba €xouv
nieploploBel ol UPwWvaA PE TO MAPAKATW OXAMA:

Ewkova 6: O FEwUETPLKOG TOMOG oNpueiwv Suvatwv B£cewv Tou §£ktn GPS 6tav yvwpiloupe thv andotacn Touv and §Uo sopudopoug,
eivat évag KUKAOG.

O 6€ktng Ba mMpEmeL va KEITETAL O€ KATIOLO Ao TA ONHElA TOU KUKAOU Ttou
oxnUatiletal amo tnv Topn Twv odatpwv npoodloplopol BEong. O cUVUTIOAOYLOUOG
€VOG aKOUN S0pudOpou SiveL AKOWN TEPLOCOTEPO CUYKEKPLUEVN ELKOVA VLA TO TIOU
Bploketal o 6€KTNG OMWG daiveTal MAPAKATW:
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Ewkova 7: O FEwUETPLKOG TOMOG onpueiwv Suvatwv B£cswv tou §£ktn GPS 6tav yvwpiloupe Thv amdotacn Tou anod tpeic Sopudopoug,
eivat cuvolo 800 onpeiwv.

O YEWMETPLKOC TOTOG TWV duvatwy onpeiwv €XeL meploploBel mAgov og U0
HLEUOVWUEVO ONUELD, EK TWV OTIOLWV HOVAXO TO VOl UITOPEL va BploKeTaL oTn yrLvn
emudavela Kot va amoteAet anodektr Avon.

To napamndavw HovteAo, meplypadel éva e€LOAVIKEUUEVO CUOTNA OTO OTIOL0 O
S£KTNnC SLoBETEL Eval AMOAUTA CUYXPOVLIOUEVO POAOL WG TTPOG TO TTOYKOOULO cUOTNUA
wpac (UT). Auto eival aAnbég povaya yla To atopka poAoyla mou Bplokovral mavw
otoug §0pudOpOoUG, KL OXL YLO T AVTIOTOLXO TWV SEKTWV TIOU ELVOL KATAOKEUAOUEVA
UE Alyotepo akpLBEG Ttexvoloyieg. Kat' eméktaon, Tuxov eopaipévn ektipnon tou At
oTov TUTo, eLoayel odAApa otnv anoctaocn d kol akéAouBa otn B€on tou S€kTn.

M' auto anatteital n vapén evog tETaptou Sopudopou, WOTe va EAEYXETAL EAV
n odaipa dSuvatwv Bécewv mou dnuloupyel, epLEXEL TO uTtoAoyLl{OpeVo onpeio
B€ong Tou H€KTN, KAl av OxL, va uTtoAoyiletal o SLopBWTIKOG TapAyovTag XPOVoU o
omnoio¢ Ba e¢aleiel To oPAAUA TWV LETPNOEWV. ZUYKEKPLUEVA Ba adatpeBel amod
TLG KATAYEYPOUUEVEC TIUEG At, Kal Ba cuyxpovioel Eavd To poAdL TOU UE TNV
TiaykoouLla wpa. Kat' oauto Tov TpOTo EMLTUYXAVOULE TOV aKPLB TIPOoSLOPLOUO TG
B€ong Tou dékTn Sixwe va amatteital o SEKTNG va elval amoAuta ocUYXPOVIOUEVOG.
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2.4 MHIEZ ZOAAMATOZ

Ano tnv neptypadn tng Asttoupyiag tou GPS, yivetal cadEg OTL anoteAel Eva
Laitepa mMoAUTAOKO cUOTNUA PE TIOAAQ EUTTAEKOUEVA PEPN EK' TWV OTOLWV
oplopéva Snuloupyolv BOpuPo, OV €XEL WG CUVETELA TNV ELOAY WY OGAAUATOC
OTLG TEALKEG LETPAOELG. OL TTNYEG QUTEG TOU 0DAAUATOC amaplBoUvTaL TNV EMOUEVN
Alota.

e [lapouoia aspiwv otnv lovoopatpa: >tov TUTIO TNG anodotaong (d =¢ x At ) n
ToXUTNTO Tou PWTOG elvat otabepr) kat ton pe 186000 miles/s povaxa oto
QMOAUTO KEVO, VW Tapoucia asplwv onwe cupPaivel otnv lovoodaipa n
ToxutnTa eAattwvetal. H eAdttwon autr dev eival otabepn kabBwg e€aptatat
ano éva ouvolo mapayoviwy. H oxetikr) B€on tou dopudopou w pog Tto SEKTN
kaBopilel To maxog tng lovoodalpag mou SLaTpEXEL TO NAEKTPOUAYVNTIKO OHUa
OmMw¢ paivetal oTNV EMOUEVN ELKOVAL:

@ High Elevation Satellite

lonospherg

Low Elevation Satellite

Ewkova 8: EmiSpaon tou ndyoug tng lovoodaipag otnv akpifeia tou GPS. O §opudopog ota aplotepd Oa lodyel HEYOAUTEPO OHAApHQ
arnt' 6t o Sopudopog ota Se§Ld, AOyw TOU OTL TO CHLLA TOU SLatpéXel peyadUtepn andotaon péca oto otpwua tng lovoodaipoag.
000 peyaAUTEPO TO MAXOC, TOCO EVIOVOTEPN £lval KaL N KaBuotépnon Tou
onuatog. Qoto00, 0 cuvteAeotr¢ aAAnAenidpacn Tou OUATOG UE TNV
lovoadalpa PELWVETAL PE TNV armouaoia TG NALOKNE akTvoBoAiag Kal wg ek
TOUTOU, OL LETPNOELG TN VUXTA €lval Lo akpLBe(c.

o AvakAdoels tou opuartog: To anepOUevVo onpa ano to dopudopo, mpwtou
$OaoeL 0To SEKTN, EVOEXETAL VO EXEL UTIOOTEL LA 1 KOUL TIEPLOCOTEPEG AVOKAAOELG
o€ eTLPAVELEC CWHATWV IOV Bplokovtal Kovta, eite mapepuBarlovral otnv
OTTTLKA OKTiva HETAEL SopudOpoU-GEKTN. TETOLO CWATA UITOPEL VAL ElvaL KTAPLA,
ALLUVEG, UTIEPYELEG YPOAUUEG NAEKTPLKOU PEUUATOC. AVTLUETWITLIETAL YE TN XPHOoN
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eLOIKWV Kepalwv Tou e€adeidouy TNV enMidpaon TwV onNUATWY TTOU TPOEPXOVTAL

ano avakAlaon oto €6adoc. AKoun, ota smartphones v umapyeL n duvatotnta
SLaoUvdeon g TETOLWY KEPALWV.

N\

Ewkova 9: ZhAaApa mpoepXOUEVO artd AVOKAAOELG TOU OUATOG OE KOVTLVA OTO SEKTN CWHATO.

o [ewuetpia opu@opwv: KaAUTEPOC TPOOSLOPLOUOG TNG BENG EMLTUYXAVETOL
otav oL 5opudopol elval AMOUAKPUCHEVOL LETAEL TOUC KL OXL OpadoTIoLNUEVOL
O£ OUYKEKPLUEVO XWPO TOU oupavoul, OMwC lvat opatot anod to SEKTN. ITnV
EMOWEVN €LKOVA amelkovilovtal o SU0 dlaotaoelg ol SU0 avadePOUEVEC
TIEPUTTWOELG KABWCE Kal To w¢ emnpealouv TNV akpifela tng LETPNONC.

Ewova 10: To {evyog Sopudopwv ota Se€La, Sivel o akpBeig petpioeLg o' ot to VYOG OTa APLOTEPA, KABWE AMEXOUV MEPLOCOTEPO
peTaL Toug adrvovtag £ToL Eva LKPOTEPO MaPdOupo aePatdTnTag OMWG AMELKOVIIETAL MO TNV KOKKLVLOUEVN TIEPLOXT| OTLG
TLEPUTTWOELG TOU CXFULATOC.

o AnokAion tpoyiag dopupopwyv: EE' attiag tng emibpaong g Baputntag tng
0£ANVNG KAl TOUC NALAKOUG QVELOUC, OUXVA ETINPEATETAL N TPOXLA TWV
S0pupopwv e amoTéAeopa va amokAivouv amnod tnv mpoBAENOUEVN Ao To
O£kt Tp€xouca B€on. To eniyelo cuOTNUA TWV OTABUWYV lvat utevBUVO yLa Tov
€\eyxo Kot S10pOBwon TWV TPOXLWV LECW ONUATWY TIOU EKTTEUTTOUV UE ETYELEC
KEPOLEC.

OL mapanavw nny&eg opaipatoc, Sev adrivouv avemnpeAcTouC Kol TOUG SEKTEC
TIOU ElvalL EVOWHOTWHEVOL oTa smartphones, ennpealovtag £ToL TIC ehaAPUOYES TTOU
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otnpifouv TN AELTOUPYLKOTNTA TOUG O AUTOUG. ZTNV EMOUEVN Ttapdypado
avadEPovTal oL TIPAKTLKEG yLaL TNV 0pOn xprion tng epappoynG WOTE VO LELWVOVTOL
oL eTdpaoelg TwV obaApATwyV auvtwy, KabBwg kal tn uEBodo enefepyaoiog Twy
HETPAOEWV o TNV edpapuoyn TV idla ya tnv emniteuén tou okomou autou.

EAAATQ2H TOY ZOAAMATOZ KATA TH XPHXH THX EQAPMOTH2

O Baolkog Tpomog e€dAelng tou opdApartog and tnv epappoyn, eivat
aBpoilovrag os éva MAROOG LETPOEWV AVTL ULAC LEUOVWUEVNG LETPNONG YLO KABE
urtoAoyl{Opevn B€on. ZUYKEKPLUEVA UTTOAOYLEL TO HECO OPO 25 HETPAOEWV
YEwypadLKoU TTAATOUG Kal LRKOUG ava B€on, emttuyxavovtag £€Tol KAAUTEPN
oUYKALON OTNV QVOUEVOUEVN TLUA.

Map' 6tL n aBpolon MOAAWV PETPOEWV AUEAVEL TNV akpifela Tng
umoAoyl{opuevng BEong, evOeXOUEVWE KATIOLO amoTEAeopa va e€EakoAouBel va
arokALlveL amo tnv avapevopevn B€on. Tote 0 xpnotng €xeL T duvatdTnTa VoL KAVEL
T(POETLOKOTNON TWV ONUElWV O€ XAPTN WOTE va SLATILOTWOEL AV N UTTOAOYL{OUEVN
tonoBeoia tautileTal mpayUaTIKA LE TNV Mpayuatik B€on. Av auto dev LoyUEL
uropet va dtaypa el tnv eobaApévn LETPNON KAl VA TNV EMavaAdBeL.

Eniong Ba mpémet va dppovtilel va pnv nepLopilel To omtiko nedio tou SEKTN TOU
LLE TOV OUPAVO, TAPAKAUTTOVTAC £AV £lval EPLKTO avaloya pmodla, evw
evOelkvuTal va TOTIOBETEL TO CWHA TOU BOPELA WG TTPOG TO SEKTN LA KL OL
nieplocotepol Sopudopol TnG untnpeatiac GPS evronilovtal o to voto. Na Stevepyet
TIC LETPAOELC TIC Bpaduvec wpeC Tou v UTTAPXEL NALOC KL VAL ETIAEYEL NUEPEG UE
XaUnAn vypaoia otnv atpdéodalpa.
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3 TEXNOAOTIEZ EQDAPMOTHZ

H epappoyn avantuxbnke oe meplBarlov .NET Version 4.5, pe xprion tou Visual
Studio 2010 Integrated Development Environment, TOU EVOWUATWVEL OAA TOL
anapaitnta modules (Editor, Compiler, Linker, Debugger) yLo. Tnv avamntuén
edpappoywv Desktop kat Web tunou, Baolopéveg otig texvoloyieg tng Microsoft
(Visual Basic , WPF, asp k.a.). EmumAéov, anattiOnke n eykataoctacn tov Windows
Phone SDK Version 7.1, To omolo mepLEXEL TIG amattoUpeveg BLPALoOnKeS KaBw¢ Kat
npooBeta epyaleia avantuéng yia mobile ebappoyeg.

O BLBAL0BAKEG OV eMmLTPEMOULVY TNV avartuén mobile ebappoywy,
ocuunepllapBavovtal oto raketo Silverlight SDK Version 4. H texvoloyia Silverlight
elvat n evaAaktikn AVon tng asp.NET yia tnv avamntuén web edbappoywy, pe xpron
yYAwoowv nou napadoaotakd npoopilovrat yia epapuoyeg Desktop, omweg n C# kai n
Visual Basic. EL61kn €kbdoon tou Silverlight yia mobile ebappoyEg, xpnotlpomnotonke
ebw.

OLyAwooeg avamtuéng eivat n C# kaw n XAML. Ze C# ypadtnkav OAeG oL KAACELG
TOU CUOTNHATOC, OL OTtoleC emipepioBnkav og U0 assemblies Tou avtlotoLyoUV ota
Suo Sakputa layers tng edapuoync (Presentation Layer kaw Model Payer).

Me tnv XAML vAomoBnke to Ul, aAAd KL Eva LEPOG TNG AELTOUPYLKOTNTOG TNG
epappoyng moapakaunrtovrag tn cuyypadn avaloyou kwdika os C#. H XAML
okoAouBel Toug Kavoveg ouvtagng tng XML, Kal eTUTPENEL TO Slaxwplopo touv U/
oo tov runtime kwdika SteukoAUvovrtag tn Sopnpevn cuyypadn Tou KWSLKA.
ErumAéov mepléxel SNAWOELC LIE TIG OTIOLEC ATTOSISETAL KAl AELTOUPYLKOTNTA OTA
otolxeia eAéyxou tou Ul (Buttons, Textboxes) LEOW EVOC ECWTEPLKOU GUOTAHOTOC
S1aoVVOEONC TWV OVIOTATWY, LELWVOVTOC TNV EKTACN TOU KWLKa og C# kaBwc Kot
Vv nmbavotnta epdavions opalpdtwy. To LOVO apvnTIKO otolxeio tTng XAML sival o
HEYAAOC XpOVO eKUAONONC AOYW TOU HEYAAOU TNG EVPOUC.

Avadoplkad pe ta epyaleia tou Windows Phone SDK, xpnolpomoltnonke 1o
Microsoft Expression Blend yia tn Stapopdwon oplopévwy armo TG 000veg TG
edpappoync. MNapéxel eUKOALEG MAVW oTNV avamntuén tou Ul emtayxlvovtag TV OAn
Sladikaoia, evw xapn oto mapabuplkd Tou epBAANAOV, ETILTPEMEL TO OXESLOOUO
TIOAUTTAOKWYV 000VWV MapaKAUTTOVTAC TN XpHon tThs XAML.

Oa avadEPOUUE OTLG EMOPEVES TTApayPAPOUG AEMTOUEPELEG TNE AELTOUPYLAC TWV
QVWTEPW TEXVOAOYLWYV, TIOU XpNoLUomoLlOnkav Katd tTnv avantuén tng epapuoyng.
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3.1 WEB SERVICES

H epappoyn xpnotpornolel ta Bing Maps Web services TpOKELUEVOU VA
EVNUEPWVEL OE TIPAYUATIKO XpOVO TO XPHOoTN yLa TNV TPEXoUca BEan tou,
EKPPOOPEVN OE AOTLKEG cUVTETAYMEVEG (Meploxny, 080¢, AptBuoG KATL). Mo T
Aewtoupyla auth anatteital tpéofaon oto internet, yLa TNV anoctoAn Twy
OUVTETOYHEVWYV B€0NG OMWG AUTEG Kataypadovtal amnod to GPS npog 1o web server, o
OTIOLOG TLC LETATPETEL OE AOTIKEG e TN BonBela Twv amobnkeupévwy mMAnpodopLwy
otn Baon 6edopevwy mou dtatnpel. As Ba Atav ekt TETOLA AELTOUPYLKOTNTA OV
Oev eixe avamtuyBel n texvoloyia Twv Web services, kal yl' auto Ba neplypaoupe
Ta Baotkd tng xapaktnpLlotikd, Sivovrag éudacn ota RESTful Web services ota
omola avrKouv ta services tn¢ Bing Maps.

XML-BASED WEB SERVICES

Ta Web services emekteivouv tnv umtodoun Tou SLadLkTUoU TTaPEXOVTAG TN
Suvapikn tng dtaocuvdeong edpapuoywv. OL epapuoyEg mpoomeAalouy Ta services
HEow KaBlepwpévwy Web mpwtokOAAwVY Kal Texvoloylwv onwg HTTP, XML, SOAP,
REST, 6ixwg va yvwpilouv TI¢ AEMTOUEPELEG UAOTIOINONG TOUG.

‘Eva XML Web service amoteAel pia mpoypapLaTLOTIKI) OVIOTNTA N omola
TIAPEXEL CUYKEKPLULEVN AELTOUPYLKOTNTO O€ €TtimeS0 amAwyv Slepyactwy, f Kal o€
emninedo eniyelpnoLakng AOYLIKNG avAAOya TO OKOTIO yLOL TOV OToio avamtuxOnke, Kal
Umopel va mpoomeAAletol and amnepLOpLoTo apLOUO ETEPOYEVWV CUCTNUATWY, TTOU
unootnpilouv koBlepwHEVEC internet texvoAoyieg Kal mpwTokoAAa omwe XML, kot
HTTP. MmopoUv va AettoupyoUV TOTILKA o€ pLa edappoyn, eite va datiBevtal péow
internet mpo¢ aA\e¢ edpapOVEG.

Ta XML Web services XpnoLlomolouv pnvupoto XML ylo TNV NKoVwvio TwV
CUOTNUATWV pLag ouvedplag, yepupwvovtag £T0L TO XAOHO TIOU UTTAPXEL LETAED
TOUC AOYW TwV SLaPOPETIKWY LOVTEAWV OVIOTATWY, AELTOUPYLKWY CUOTNUATWV KoL
YAWOOWV MPOYPAUHATIOHOU. Mg auTO ToV TPOTO lval ePIKTA N avamtuén
edpappoywv, oL omoieg olkodopouvtal mavw ota Web services SLapopETLKWV TTINYWV,
KOTAL TOV TPOTIO TIOU TTOPaS0CLAKA Ol KOTOVEUNUEVES EPOAPOYEG OLKodopouvTal
TIAVW OE OMOYEVELG HovaSEG AelTOUpYLKOTNTOG (components).
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Ta Web services eLoAyouV [La VEQ TIPOOTITLKA OTNV QVATTTUEN KATOVE UNULEVWV
cuotnUAtwy, KaBwg dtacuvdeouv Ue yevikeupéva (avti eldika) "ouuBodaia" kal pe
EUPEWC Sladedopéveg Texvoloyieg Tig Stadopeg epapUoyEC, TTPOC XAPLV TNG
SlaAettoupykotntag. AvilBetwe, ota napadoolaka grid cuotripata, OAa ta HéEPN
elval Staocuvdedepéva pe mpotuma mou €xouv dnuLloupynBel yLa To CUYKEKPLUEVO
cuoTtnua, KaBLotwvtag To AlyoTEPO €VEALIKTA W TTPOG TN SlacUvdean TouG Pe GAAa
cuoTHuaTa.

MEAIA A=ZIONOIHXHZ TQON WEB SERVICES

H mio amAn xprion tTwv Web services eival yia tnv ektédeon OepeAlwdwy
Slepyaoclwv o€ edpapuoyEG. Mo mapadelypa, ota NAEKTPOVIKA KATAOTAUATA, Lo
ouvnBLopévn Aettoupyia ivat o UTTOAOYLOUOG TwV €£00WV QIMOCGTOARG TWV
npoldvtwy, bedopévwy Twv otolyeiwv emkowvwviag. Auto Ba anattovog, Ta
TLLOAGYLA TWV PETADOPLKWY ETALPLWY TIOU CUVEPYALETAL N €MLXElpnon, va elval
SlaBéoipa ava naoca oty otnv ebappoyn mou ival Wolaitepa SUOKoAO, Ewg
avédikto. Me tn xprion Web services, n edapuoyn otélvel Eva XML pnvupa, HEow
ToU HTTP mpwtokoAAou pe anodéktn to Web service Tng petadopikng etatpeiag,
Slvovtag weg oplopata T AmalToUHEVEG TAPAETPOUC (BAapog SEpaTOoC, S1aoTACEL,
TonoBeoia KEVIpoU SLavVouNg, TPoopLopOC). Katoriy, to service Ba enefepyaoctel ta
b6ebopéva ad' 6tou cupPoUAeUTEL TOV TTivaKa TILOAOYLWV KoL UTTOAOYLOEL TO
OUVOALKO KOOTOG, Kot Ba to emiotpeP el otnv epappoyn HECW punvupatog XML, wote
N tTeAevtala va To CUUTIEPIAABEL 0T CUVOALKN XPEWGCHN TOU TIEAATN.

Entiong, ta Web services pmopouv va aglomotnBouv yLa trn oAokAnpwon
aveaptnTwy edappoywyv HeTall Touc. H eupeia evowpdtwon EelSIKEVPEVWVY
epapUOyWV OTA TIEPLOCOTEPA TN AT TWV OPYAVIOUWY, EXEL WG ATIOTEAECHA TN
Snuoupyia MOAAWVY XPNOLUWY AAAQ ATTOUOVWHEVWY VNOoLdwv mAnpodopiac Kot
Aettoupyikotntac. EE' attiag twv dtadopeTikwy cuvBNKWV UTIO TILG OTTOLEC
avarntuooovtal ol epapUoyEC AUTEC, sival Ldlaitepa SUoKoAo va evomolnBei n
AeLToupyLKOTNTA TouG. H Texvoloyia Twv Web services eMITPEMEL TNV TPOOBaoN otn
AettoupylkoTnTa Kol tot Sedopéva Twv EPapUoywY AUTWV HECW Kowvou AP/, ue otoxo
™ dnuiloupyia edpappoyng mou Ba oAoKANPWVEL AUTEC TG EPAPUOYES, ATIOKTWVTOG
MpoOoBaon o€ AUTEG LEOW TWV LOLOKTNTWV Web services Touc.

AN\eg edapuoyEg Twv Web services amoteAoUV T CUGTHLOTO TTOU UAOTIOLOUV
TANpn dtaypappata pong epyaciag, Kal Tou cuVaVTWVTaL CUVABWE 0 OpyavIoUOUG
HE TIOAUTIAOKEG ETILXELPNOLAKES Sladikaoieg. Ma tnv avantuén tétolwv AVCEWVY
nipoteivovral €tolpa frameworks, ta onoila mapéxouv to avaioyo untofabpo
AELTOUPYLKOTNTAG, WOTE TO TEALKO CUCTNOL VA OLVTATTOKPLVETOL OTLG OVAYKEG TOU
opyaviopoU kot mapdAAnAa va eivatl otaBepd. H Microsoft €xel avamtuel to BizTalk
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Orchestration TOu TOPEXEL ETOLLOUG LNXOVLOUOUG yLa TV oAokAnpwon, Staxeiplon
KOl LUTOMOTOTIONON TWV EMLXEPNOLAKWY Sladilkaolwy, HEow TNG avTaAAayng
EYYPAd WYV KAl UNVUUATWY, AVAUECA OTLC EPOAPHOYEG EVOG OPYOaVLOUOU.

YNOAOMH TQN WEB SERVICES

Ta Web services avamtuooovtal Kal aflomolouvtal aveéaptnto oo ta

AELTOUPYLKA CUOTHUATA, TO LOVTEAQ OVTOTHTWY N KAl TIG YAWOOEG TPOYPOUUATIOUOU
TWV OUCTNUATWV-XPNOTWVY TOUG, YEYOVOG TTOU cuVvTeAel otV eupeia Toug Stadoon
oto Stadiktuo. Emiong, yla tnv mepattépw dtadoon toug, ol developers Ba mpémnel va
AapBavouv urt' 6LV Kal TG mapakaTw tpodlaypadEc:

XaAapn dtaocuvdeon: Ao cuotrpata Bswpoulvral xahapad
Staouvbedepéva otav n povadikr) cuvOnKn ToU TPETEL VAL LKAVOTIOLOUV
yla TNV HETAEL TOUG EMIKOWVWVLA, Elval va gppnvevouy opbad ta pnvupota
XML mou avtaAAdocouv, Sixwg ta teAeutaia va amatteital va €xouv
KATIOLOL LUOTNPA TIPOTUTIOTOLNEVN Hopdn, TTou Ba amattoUoe KaL T
BaButepn Katavonon tng AELTOUPYLOG TOU ETEPOU CUCTHUATOC.

Awapkn¢ npooBaoiuotnta aveéaptitov tonodeoiag: OL servers mou
dogevouv ta Web services Ba mpénel va eival dtaouvdedepévol pe Tov
TIAYKOOLO LOTO adLAKOTQ, KAl VoL KATAVELOVTOL 0 SLadOPETIKEG
YVEWYPAPLKEG TOTIOOECLEG TIPOKELUEVOU VAL TTAPEXOUV TNV UTtNPECLA UE 00O
1o Suvato pikpn kabuotépnon, mapakauntovrag nbaveg PAABEeC Tou
S1KTUOU N KL CUCGCWPEUHEVN Kivnon.

Mnvouara ue npotunonotnuévous Kavoves cuvraéng: Ta XML Web
services XpnoLLomoLoUV pnvupata XML, wote va eKUETAAAEUTOUV TNV
gupela d1adoaon Toug Tou gyyudtal Kal tnv opOr Toug Epunveila Toug ano
Ta aAAnAeTudpwvta cuotpata. H epunveio Twv LNVURATWY QUTWV lvatl
OPKETN, KaL SEV QMALTELTAL N YVWOT TWV TEXVIKWYV TIpodlaypadpwv
UAoTolNoNG TWV ETEPWYV CUCTNHATWY TNG EMLKoVwviag pe Web services.

H urntoSoun twv Web services amelkovi{eTal 0TNV EMOUEVN ELKOVAL
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1 Directory
(http://uddi.microsoft.com)

The client attempts to locate an XML Web service. %7

A URL to a discovery document is linked.

UDDI (or other
Discovery directory
(http: //www.contoso.com/default.disco) service)

The client requests the discovery document.

The discovery document is returned. \
3 Description \

(http://www.contoso.com/MyWebService.WSDL)
The client requests the service description. /"
The service description is returned. /

XML Web
service client

. XML Web
Wire Format service

The client requests the XML Web service.

—

The service response is returned.

Ewova 11: Ta otadia avalitnong, eUpeong Kat xprong twv SOAP Web services.

Meplypddoupe OTIC EMOUEVEC TapaypAdouc Ta Bripata mou anoteAolV Tn
Stadikaoia avalntnong kat katavalwong twv Web services.

3131 DIRECTORY

Ta XML Web service Directories mapExouv KEVIPLKEG TomoBeaieg Omou ol
napoxeig twv Web services umopouv va dnpoctebouv mMANpodopleg OYXETIKA UE Ta
services mou mapayouv. Ta directories autd pnopel va amotelovv ta idta Web
services, TPOCGPRACLUA TIPOYPAUUATLOTIKA, LE OKOTIO VA TIOPEXOUV QMOTEAECUATA
avalAtnong o€ ELOEPXOUEVA aLTAMATA TWV clients Toug. Me Ta ALTAMOTA AUTA UIMOpPEL
va ylvetat avalntnon pe Baon tn {ntoupevn Asttoupylkotnta, eite pe Baon tov
TIAPOXEQ TIPOKELLEVOU va eTiLoTpEDEeTAL N AloTta pe ta Web services Tou o TeEAeutaiog
€xeL ekdwoel. To mpotumo UDDI opilel Ttov Tpomo dnpocieuong Kal avaktnong
nmAnpodopLwv rtou adopouv ta XML Web services. Zuykekplueva eva UDDI apyeio

TIEPLEXEL TG €N G MANpodopleG:
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e Jrtoyeia mapoyou (<businessEntity>): Juumneplappavovral otolyeia
ETULKOLVWVLOG, TOUEAG ETILXELPNUATIKAG SpaoTNPLOTNTAG, OVAYVWPLOTLKA
NG enuyeipnong kat mapexopeva Web services. Mapadelypo amoteAel n
TaPOKATW gyypadn:

<businessEntity businessFey="uuid:CO0EEDSAE-C446-4f01-55DA-TOE212685R40"

operator="http://www.ibm.com"
authorizedName="Jochn Does">

<name>Acme Company</name>

<description>
We create cool Web services

</description>

<contacts>

<contact useType="general info">
<description>General Information</description>
<personName>John Doe</personMName>
<phone>(123) 123-1234</phone>
<email>JjdosRacme.com</email>
</contact>
</contacts>
<businessServices>
</businessServices>
<identifierBag>
<keyedReference
tModelFRey="UUID: 8605C81E-EE1F-4D52-B202-3EB13AD01823"
name="D-U-N-3"
value="123456785" />
</identifierBag>
<categoryBag>
<keyedReference
tModelFRey="UUID: COBSFE13-179F-413D-8A5B-5004DBBESBB2"
name="NATC3"
value="111336" />
</categoryBag>
</businessEntity>

Ewova 12: Napadeypa Eyypadng businessEntity apyxeiouv UDDI.

e Jtowyeia tou Web service (<businessService>): Meplypadel £va
HEUOVWHEVO Web service Tiou TTaPEXEL O CUYKEKPLUEVOC OPYAVIOUOC.
MeplExel Ovopa Kal eplypadr KabBwe Kal To Hovadiko KAELSL mou €xel
arnodobet og autd anod to UUID mpwtokoAAo, LEow Twv attributes
serviceKey kaL businessKey.

<businessService serviceFRey="uuid:D6F1B765-BDB3-4837-828D0-8284301ESA2R"
businessKey="uuid:COEGDSAB-C446—-4f01-55DA-TOE212685R40">

<name>Hello World Web Service</name>
<description>h friendly Web service</description>
<bindingTemplates>
</bindingTemplates>
<categoryBag />

</businessService

Ewkova 13: Napadsiypa eyypadig businessService pue ta otoyeia pntpwou tov Web service w¢ npog to npwtokoAlo UUID.
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e Binding information (<bindingTemplate>): AtoteAel TNV TEXVIKN
nieplypadr) tou Web service, kaBwg avaypadel Ta TPWTOKOANQ KoL TLC
Stadiktuakég SleuBuvoelg otig omoieg elval StabEatpo.

<bindingTemplate serviceFRey="uuid:D&F1BT7&65-BDE3-4837-828D-8284301E522A"
bindingRey="uuid:COE6DSAB-C446-4f01-55DA-70E21268540">
<description®Hello World SOARP Binding</description>
<accessPoint URLType="http">
http://localhost: 8080
</accessPoint>
<tModelInstanceDetails>
<tModelInstanceInfo
tModelEey="uuid:EE1B&45F-CF2F-451f-8112-4868705F5504">
<instanceDetails>
<overviewDoc>
<description>
references the description of the
WSDL service definition
</description>
<overviewlRL>
http://localhost/helloworld.wsdl
</overviewlRL>
</overviewDoc>
</instanceDetails>
</tModelInstanceInfo>
</tModelInstanceDetails>
</bindingTemplate>

Ewkova 14: Itowxeio bindingTemplate mou neplypadet Tig teXVIkéG mpodilaypadég tov Web service.

e Service specifications (<tModel>): AnoteAel pLa yevikeupévn doun mou
TIPOTUTIOTIOLEL TLG WG Avw SOopEG TToU cUVBETOLV TIG eyypadeg UDDI. Kat'
QUTO TOV TPOTO EEUTINPETEL WG reSource Kol UMopet va avadépetal o
Sdladopetikd Web service instances, e¢' 6oov eivat cuppatn e Tov TUMO
Tou element MOV TNV TIEPLEXEL.

<tModel tModelRey="uuid:xy=z%87..."
operator="http://www.ibm.com"
authorizedName="Jchn Doe">
<name>HelloWorldInterface Port Type</name>
<description>
Zn interface for a friendly Web service
</description>
<overviewDoc>
<overviewURL>
http://localhost/helloworld.wsdl
</overviewURL>
</overviewDoc>
</ tModel>

Ewova 15: Napadetypa otoxeiov tModel pe tnv texvikn nepypadn evog Web service.

13.1.3.2 DISCOVERY

21O OTASL0 AUTO YIVETAL EVIOTILOUOC EVOC N TIEPLOCOTEPWV EYYPAPwWV popdNG
WSDL (Web Services Description Language) mou oxetilovtal pue to Web service umo
avalntnon. ZUYKEKPLUEVQA, EVNLEPWVOVTAL OL clients OTL uTtapxel Web service oXeTIKO
LLE TO query, KoL Toug eTLoTpEdovtal ol SleuBUVOELC OTIOU UTIAPXOUV Ta apxela
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neplypadnic. To apxeio mou meptexet ta links twv WSDL eyypddwv ivat tumou
.disco, mou €xeL ouvtatn XML.

<?xml version="1.8" encoding="utf-8" ?>
<discovery xmlns:xsd="http://www.w3.0org/2881/XMLSchema™
xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance"”
xmlns="http://schemas.xmlsoap.org/disco/">
<contractRef ref="http://www.contoso.com/Counter.asmx?wsdl"
docRef="http://www.contoso.com/Counter.asmx"
xmlns="http://schemas.xmlsoap.org/disco/scl/"™ />
<soap address="http://www.contoso.com/Counter.asmx"
xmlns:gl="http://tempuri.org/"
binding="ql:CounterSoap”
xmlns="http://schemas.xmlsoap.org/disco/soap/" />
</discovery>

Ewkova 16: MNapadeiypa apxeiov .disco, pe ta links twv oxetikwv eyypacdwv WSDL.

13.1.3.3 DESCRIPTION

Ta éyypada WSDL amoteloUv apxeia pe cuvtain XML, mou mepLEXOUV TNV
neplypadn TG ouvtagng Twv UNVUHATWYV tou kataAaBaivouv ta Web services (XML
schema 1 xsd), evw avaypadouv Kal To eninedo moLdtnTag TNG UNNPECLAg Tou
e€unnpetel wg cupBOAaLo peTafl mapoxou Kot eAatn. Emiong mapéxouv odnyieg
ylLaL ToV TPOTIo XPHoNG TwV services amo toug clients. Eva 0kKEAOC TNG AELTOUPYLOG TWV
Web services, £X€L vaL KAVEL LLE TO TIPWTOKOAAO avTAAAAYAG UNVUUATWY HETAED
server-client 6nwg opiletat anod tnv unnpeoia. Na noapadelypa, KAnon
OUYKEKPLUEVNG HEBOSOU evog RPC service, UTTOPEL VO OUTOULTEL ATTOOTOAN HNVUUOTOC
arno tov client, Tumou SOAP GUYKEKPLUEVNC oUVTAENG, LE EMOKOAOUBN amavtnon ano
To server pe pnvupa SOAP emtiong el61kng ouvtagnc. Eva aAAo oevaplo gival ot
HLOVOSPOUEC ATTOOTOAEC UNVUATWY, OTou o client §ev avapévetal va AafeL
aravtnon ano to Web service, oUTE KATIOLO UNVULO OPAAUATOC.

To oXUOTO TWV UNVURATWV SOAP UmopoUuVv va TiEpLEXOVTAL oTa pnvopata Koo'
auTaq, eite va Bplokovtat oe e€wteplkn Tonobeoia onote elcdyovial SUVAULKA OTO
apxeio WSDL. AKOpn ota TEAEUTOLO, TIPOALPETLKA TIEPLEXOVTOL OL TO ONUEla
npoonelaong Twv Web services, Ta omoia €ouv popdn ou €apTaTal amo To
TIPWTOKOAAO 0TO omolo €xeL UAomoLnBel To ekAoTOTE service.

3134 WIRE FORMAT

AmoteAel To MPWTOKOAAO ETIKOLVWVLOG 0TO omoio ulomoleital to Web service.
Mpokelpévou va elval TPooTmeEAACLUO o 000 To SuvATOV TEPLOCOTEPA CUCTHUATA,
ETUAEYOVTAL TIPWTOKOAAO EUPELOG aMOSOXNG OTIWG TO http. TUYKEKPLUEVAL
xpnotpomnotlovvtal ot pEBodol HTTP-GET kat HTTP-POST, yia tnv kwdlkomoinon Ko
TNV HETAd00N MOPAPETPpWY UTIO TN Hopdr Leuywv key/value. KaBe tétolo pvupa
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Tiepléxel emikepaiideg (headers) pe ta {ntovueva/emotpedopeva amnod tov client (N
server) debopéva.

Ta autpotoa HTTP-GET mepvouV TLG MOPAUETPOUG KwSLIKOTIOINUEVA oUWV UE
N Kwdkomoinon MIME type application/x-www-form-urlencoded, ot onoieg
emkoAAwvTal oto t€Aog tou URL Ttou server mou 6€xetal to aitnua. Me tov Tpomno
QUTO, OL ETILHEPOUG XOPAKTHPEC TOUG SV avTipeTwilovtal we ELSIKOL YAPAKTHPEC
KOlL TIEPVOUV WG artA0 Keipevo oto server. Opolwg Kat ta attpata HTTP-POST
Kw&LKOTOLOUV TIG MAPAUETPOUG He T Stadopd otL ta {evyn key/value mepiéxovtal
OTO CWHO TOU pnvuuatog http, kL 0xL oto URL.

RESTFUL WEB SERVICES

H texvoloyia REST amoteAel €va apXLTEKTOVIKO POVTEAD Snuloupyilag Web
services, TOU TIEPLOTPEDETAL YUPW ATIO TOUG TOPOUG EVOG CUOTIUATOG, KoL opileL TO
TlwG oL opol autol Ba npoonedalovtal kal HeETadEPOVTAL LECW TOU TPWTOKOAAOU
HTTP ano €va ouvolo clients pe Stadopetikr) uhomoinon. Ta teAeutaia xpovia €xeL
kepbioel €dadog évavtL Tng texvoloyiag SOAP, AapBdavovtag urt' oYLy tov aplOuo
Twv Web services mou Tn XpnoLUOToLoUV, Kal auto odeiletal kuplwg otnv amAotnta
NG uAomoinong tnG. Eva service mou UAOMOLEL TO poTUTto REST, 0TNV TTLO
KaBapoailun popdr tou, SLEMeTAL Ao TG €€ ¢ TEOOEPLC APXEC OXESLAOUOU:

e XPNOLUOTOLEL ATOKAELOTIKA KAl LovooTrpavta TG peBodoug HTTP, Omwg
TPOPAETEL TO €V AOYW TIPWTOKOAAOU

e Ae datnpel mAnpodopieg cuvedplag e Toug clients (stateless)

e Oumopol ival Lepapytka Sopnpévol

e Yrmootnpilel pnvupata XML 3 JSON n kot ta Suo

2TIG EMOUEVEG TapaypAdouC TEPLYPADOUUE AVOAUTIKA TLG TTAPATIAVW OPXES
oxedlaopou.

3141 ANOKAEIZTIKH XPHZH TQN HTTP METHODS

To RESTful Web services mpémnel va XpnoLpomoLouy Tig pebodoug HTTP cuudwva
LLE TOL SPecs TOU CUYKEKPLUEVOU TIPWTOKOANOU (RFC 2616). ZUYKEKPLUEVA, UTIAPXEL
Hovooniuovtn avilotoixon petafl twv Asttoupylwv CRUD (create, read, update,
delete) pe tig ueB6Soug HTTP. O MOPAKATW TIVOKOG TIEPLEXEL TLG CUOXETIOELG QUTEG:

OPERATION HTTP METHOD
Create a reSource on the server POST
Retrieve a reSource GET
Change the state of a reSource PUT
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Remove a reSource DELETE

Nivakag 2: NpoPAenopeveg oxEoeLg LeTaEL HEBOSwV http Katl AsttoupyLwv Tou service, 0w opilel To TPwTOKoAAo REST.

Exel WSlaltepn onpacia n TEnon autol Tou Kavova, KoBwe umopsei va emipEpet
Un EMOUUNTEG QAAQYEC OTNV KATAOTOON TWV TTOPWV Tou web server. Ma
napadelypa, cupudwva pe to potuno HTTP/1.1, mpoPAEmnetal OtL o€ €va aitnua GET
To URI avalntd £va CUYKEKPLUEVO TIOPO, EVW OL TTAPAETPOL OTO query string
HUImopoUV va oploouv kpLthpla avalntnong MEPLOCOTEPOUG MOPOUG. QOTO0O0
UTTAPXOUV TIEPUTTWOELC OTIOU N HEB0SOC auTr) XL XpnotpomnolnBet yia transactional
operations oto server, ONMwg TNV slocaywyn eyypadwv. MNapadelypa autoL anoteAel
To enopevo URI:

‘GET /adduser?name=Robert HTTP/1.1 ‘

Ewova 17: Napadetypa pn opbrg xpriong tng peodou GET, n onoia xpnotponoteital yia tnv ektéAeon transactional Asttoupyiag oto
server.

ESw, KoAsital po amopakpuopevn dtadikaoio péow tng GET, n omola mpoKaAel
HeTaBoAEC oto server, TpooBETovtag Kal amoBnkevovtag eva veéo xpnotn. Népa amnod
Vv napafiaon Twv Kavovwy REST og autr) tn SNAWGN, ELOAYETOL KAl £va
ONUAVTLKOG Kivbuvoc, kaBwg auth n kKAnon Ba pnopovos va StevepynBel amo pla
unxowvn avalntnong ota mAaiola Tou web caching, OMoOU EVNUEPWVETAL KOl
KOTOXWPEL 08 KATAAOYOUG TLG UTIAPXOUOEC LoTOOEALSEG Kal eEuTNPETEL 0TO VOl
ETLOTPEDEL O GUVTOMO XPOVO Ta anoteAéopata avalntnong.

H owotr 6nAwon yLa tTnv TEAEoN TNG CUYKEKPLUEVNC AsLToupylag oto server, Ba
ATav OTo altnua va xpnotponotnBel n pEbodog POST, Ta evyn name/value Twv
TIAPOUETPWYV VO avarmapactabouv wg otolxeia XML, kat to URI Tou attripatog va

Seiyvel oto otolxeio omou Ba mpootebel n eyypadn:

POST fusers HTTP/1.1
Host: myserver
Content-Type: application/xml
<?xml version="1.0"7>
<users>

<name>Robert</name>
</user>

Ewova 18: Eloaywyn eyypadig oto server, pe xprion tng pe@odou POST HE TIG MOPAUETPOUG ELCAYWYNG VO TIEPLEXOVTOL OTO CWHLO TOU
HAVULOTOG.

Ad' 6tou ohokAnpwBel autA n kKAnon, kamola AAAn epappoyn Unopel va
TIPOOTIEAACEL TOV TTOPO TIOU KaTaxwpnOnke, xpnowuonowwvtag éva véo URI oto onolo

Sladaivetal OTL 0 MOPOC AUTOG MEPLEXETOL LECA OTO OTOLXELD /Users .

GET /users/Robert HTTP/1.1
Host: myserver
Accept: application/xml

Ewdva 19: To URI avalritnong tou tépouv /Robert iou Bpioketat péca otov nopo /users.

Auti elval n mpoPAemopévn xprion tng GET, otnv omola mpemnel va Stevepyouvtal
pHovayxa Aeltoupyleg avaktnong mAnpodoplwyv (read operations) ko OxL eLoaywyng n
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enefepyaoiag. Auto e€aodalilel otL e Ba mpokUPouv anpoPAemnteg LETABOAEG oTNV
KOTAOTOON TWV MOPWV UE AVETLOUUNTEG OUVETIELEG.

3142 MH AIATHPHZH MAHPO®OPIQN ZYNEAPIAZ ME TOYZ CLIENTS

Ta Web services TpEMEL VoL QVTATTOKPLVOVTAL O€ TIEPUTTWOELC LLaiitepa UPNANC
{NTnong, Kot wg ek Toutou pLhofevouvtal oe UTIOSOUEG amo servers pe load
balancing, ebedpeieg kat proxies, oxnuatilovtag eLOLKEG TOMOAOYLIEG WOTE va
€EUTINPETOUV UE PULKPO XPOVO ATOKPLONG TA requests Twv epappoywv. H xpron
BonBntikwv servers BETEL TEPLOPLOUO 600V adopd To AV UmopoULV va amobnkevouv
nAnpodopieg ouvedpiag petalL service kal epappoync. Auto cupPaivel S10TL ava
Taoa otyun, SLadopeTikog server evdéxetal va e€untnpetel pla dedopévn ouvedpla,
EVW O CUYXPOVLOUOG TOU HE Toug AAAOUG servers Tng cuvedplag dev eival ivat
TAVToTe €BLKTOC. OTav Aowndv amalteital KAmoLlo KOPUATL TAnpodopiag To onoio dev
€XEL eTLKOLVWVNOEL akopn otov evepyo server TN ouvedpiag Aoyw kabuotépnong
OTO OUYXPOVLOMO, AVAUEVETAL Va TtapouolaoBel kaBuotépnon eite dLakomn TG
TLAPEXOUEVNG UTtNPETLag.

Q¢ ek ToUTOU, Ta requests Ba MPEMEL va elval MARPN WG Ipog tnv Anpodopia
TIou PeTadEPouV UTIO TNV €vvola OTL 0 server Ba Ta Stekmepaltwoet Sixwg va
XPelaoTel va avatpeéel og aAAeg mAnpodopie mou Ba adopolv TNV KATACTACH TNG
OUYKEKPLUEVNG ouvedplag e tov client. H mAnpodopia Twv requests Ba givat
EKPPOOUEVN WG TAPAUETPOL, Sedopéva Kal context, Kal Ba TEPLEXETAL OTLC
ETUKEPOALSEC KOL TO CWHO TOU QUTAHOTOC. TO MAPATTAVW UOVTEAO BEATIWVEL TNV
amod00n TOU CUCTHHATOC TWV Servers Kal armAOTOLEL TNV OPXLTEKTOVLKI Kall
uAoToilnon Toug KaBwc MOPAKAUTITETOL N AVAYKN TOU CUYXPOVIOMOU TOUC.

JTnV EMOWEVN €LKOVA amelkoviletal eva stateful Web service, amo to omoio n
edpappoyn INTa tnv eMOUEVN GeAda amo Eva oeAldomnolnuévo cUVoOAo
QIOTEAEOUATWY, BEWPWVTOG OTL TO service KpaTa tTnv TpExouca oeAida tng
ouvedplog o pa LeTaPANTH Le TO Ovopa previousPage.

GET J/resources/getNextPage? HTTP/1.1 |

",

<7xmi version="1.0"7> reviousPage++;
Client WEp SR> Web nextPage = previousPage;
<resource id="1"/> service return nextPage;
<resource ig="2"/> ;

=frsp=

Ewkova 20: Napadeyua stateful Web service.
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AvtiB<twe, oe €va stateless Web service, n eubuvn tng dtatripnong tou state
artetal otov client. 2 éva RESTful service, mapéxetal interface mou e§wOel tov client
va dlatnpel To state, evw ota ALTHUATA TOU VA oUUIEPLAAUBAVEL WG TTAPAUETPOUG
TG MAnpodopleg katdotaong tnG cuvedplag. Xto mapddelyud pag, n stateless ekdoxn
Ba ftav o client va petadEpel HEow Tou altipatog tn {ntoupevn oeAida avti tnv
EMOUEVN, IOV €lval TiLo adpLotn mAnpodopia.

GET fresources/7page=2 HTTFM .1

™

<7?xml varsion="10"7> b
: <rsp page="2" nextPage="3"> el tPage(2);
Client <rgsource id="11"/=> service d .

<resource ig="12"f> e

=frsp=

Ewova 21: Napadelypa stateless Web service.

O server Ba anokpwvotav enotpépovtag o link Tng emopevng oedidag, adrivovrag
oTo Xpnotn tnv eubuvn dlatipnong tng mMAnpodopiag auTAg.

3143 I[EPAPXIKA AOMHMENOI NMOPOI

Ta URIs mou uhomolet eva Web service kaBopifouv to Babuo otov omnoio prnopet
kArolog pe anAn diaicOnon va katavonoel tn AELToupyLlkotnTA tou. Ta URIs mpémetl
va LKovomoloUV Tn ouvenkn t¢ SLaloBnTIkOTNTAC TPOKELMEVOU VA 0LPOUOLWVETOL
€UKOAQ N Xprion TOUG, KO EMLTUYXAVETAL OTav oxedlalovtal LEPOPXLKA, OOV EVOG
AoyLKOG ypadog, o omolog va Tnpet tn Aoykn ox€on KTong LETAL MTPOIOTAUEVWVY
Kol UPLOTAPEVWY OVTOTHTWV. [la mapadelypa, €va service pe Bépata culitnong yla
threading Bo umopoUoE va €XEL TNV MOPAKATW YEVLKA LOPdN:

http://www.myservice.org/discussion/topics/{topic}

Ewkova 22: Napadetypo URI To omoio Xapn otnv LEPAPXLKE TOU SOMK, LIOPEL va EPUNVEUTEL SLaLOONTIKA.

O KeVTPLKOG KOUPBOG ovopdletal /dicussion kot epLléxel €va kOUPo /topics, ou
TEPLEXEL AANEG TIOLKIAEC KaTNyOpLeg OTwC /technology, /sports, /politics KA.
Enopévwg elval eUkoAo va attnBel kAmolog pLa katnyopia culTnong, EMKOAAWVTAG
QITAWG TO Ovopa TG Katnyopiag otn 6€on tou /{topic).

3144 YNOZTHPI=ZH XML, JSON

H avanapdotaocn evog mopou evog Web service avtavakAd TNV KATAoTOoN TOU
TLOPOU Kal TLG LOLOTNTEG TOU TN oTLyun Tou {ntribnke amo tov client. MNapadeiypata
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anoteAouVv n avanapdactacn pag eyypadng Baong dedouévwy e ototxeio XML,
omou ta tags avtiotolyolV ota columns Kol oL TIUEG TWV rOWS OTLG TLHEC TWV
elements. Itnv MEPLITTWON TIOU OTOV SErver UMAPYXEL LOVTEAO OVIOTATWY, TIPETEL VAl
Sdlatnpouvtal oL OXECELG LETALY TWV OVTIOTATWV KOTA TNV avVamapAaotach Kot
uetadopad Toug otnv epappoyn tou client. 1o mapadelypa e Ta BEpata culnTnong
yla threading, pla anodektr avanapaoctaon Ba ntav n akoloudn:

<7xml version="1.0"7>
=discussion date="{datel" topic="{topic}"s>
<comment>{comment }</comment:
<repliess
<reply from="joe@mail.com" href="/discussion/topics/{topict/joe"/>
<reply from="bob@mail.com" href="/discussion/topics/{topict/bob"/>
</replies=
</discussion=

Ewkova 23: Mapddetypo avanapaotaong Tou LOVIEAOU oVTOoTHTWY EVOG service yia discussion forum.

To kevtplko element /discussion mepléxel attributes Tou Teplypadouv To BEpa Kot
TNV nUepounvia Snuloupylag tou, evw MEPLEXEL KaL elements TUTIOU /reply Tou
evowpoatwvouv links pe tig amavtrioelg mov §66nkav o€ auto To B€pa. I autn Tn
Hopdn eivat epiktn n SLaloONTIKA EpUNVELA TOU PINVUROTOG, KOL WG EK TOUTOU
ylvetal mio eAKuoTIKA N Xprion Tou service yla toug developers Twv edpapuoywv.

Eniong, Oa npénel taWeb services va uhomotloUvtal o€ SLadopeTIKEG EKOOTELG
o600V adopd Tov UTooTNPL{OUEVO TUTIO HNVUMATWY, WOTE va elval cupBatd pe
HEYAAUTEPO EUPOG epappoywv. ' autd mpemel va uAomolouvtal o€ SLapopETIKA
formats, omou oto kaBéva n enkedpaAidba HTTP Access header va AapBaveL tnv
avaAoyn Tt MIME type. Ta MIME types mou pUmopouV Vo XPNoLLOTIoLoUV Ta
RESTful Web services slval to mapokatw:

MIME-Type Content-Type
JSON application/json
XML application/xml
XHTML application/xhtml+xml

Nivakag 3: Artodektoi TunoL pnvupdtwy pe Baon to MIME Type twv RESTful Web services.

Kat' auto tov tpomo, éva Web service pumopel va xpnotpomnoln0et anod Stadopetikolg
clients o dL0.pOPETIKEG MAATHOPHEC KOL CUOKEUEC.
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3.2 SILVERLIGHT

H texvoloyla Silverlight, emitpémnet tn dnuiovpyla epappoywv web pe mAnbwpiko
interface Kol AELTOUPYLKOTNTA TTOU UMOPEL VA OVTAYWVLOTEL EMAELa TNV avtioTolyn
Twv desktop epoappoywv, KaBLoTWVTAC TNV KATAAANAN yLa TV AVATTTUEN
ETIXELPNOLAKWYV Edappoywy, epappoywv multimedia aA\d kot mobile. Amotelel éva
plug-in To omolo pmnopet va eykataotabel o OAoug Toug dnuodlleic browsers
(Google Chrome, Mozilla Firefox k.a.), aveapTATwG AELTOUPYLKOU CUOTAUATOC, apKel
0 XPAOTNG VA ETILKUPWOEL TNV EYKATACTACH TOU N omoia Aappavel xwpa pia dopd.
‘Ektote to plug-in auto, v katavalwvel TOPoUC cuoTApaTog e’ GCOV 0 XpHOTNG
mAonyeital oe oeAideg oL omoieg Sev €xouv avarmtuyBet oe Silverlight. To plug-in givat
autovouo, dev amattel mpogykatdotacn AAAOU AOYLOLKOU KOBWG TEPLEXEL LA
TIEPLOPLOKEVN ANV OWG, TTARpN €kdoon tou .NET framework.

AEITOYPTIKA XAPAKTHPIZTIKA

Mua epappoyn Silverlight ekteheital otov browser tou Xpriotn evw ¢lhofeveitot
o€ KavovIkoUG web servers, oxL anapaitnta o€ /IS (onwg oL ebapuoyEg asp.NET),
oUTe amaltel Tnv eykataoctacn tng asp.NET oto server. H mpocBaon o BAoELG
bebouévwy eite og KAAOELG KAl LETABANTEG TOU server, amaltel tn StapecoAaBnon
Aoylopikou, mBavotata tumou Web service.

Yrniapyxouv dtadopEC wg Pog Tov TPOTo eKTEAeONC pLaG epapuoyng Silverlight oe
ouykpLon Ue T web epappoyEg AAAwVY Texvoloylwv (0nwg asp site PHP). 2T1g
beutepeg, o web server ektelel ynyevwg tov asp (1 PHP) kwdika mapayovtag Kwdika
HTML, Tov ornoio amootéAAEL oToV client Tou Tov eKTeAEL LEGW TOU browser. Ev,
avilBéoel, o€ pLa Silverlight ebappoyn, KATomLy altipatog tou client, o server Ba
arnooteilel TNV edappoyn otov client, n onoia Ba apxLkomolnBel péocw tou
npoegykateotnuévou Silverlight plug-in otov browser, Kal £KTOTE n EMLKOLVWVLIA LIE TO
server Ba Slevepyeital povayo 0Tav amattouvTal TeEpALTEpwW deSopéva amnod Tov
TeAeuTalo. ITO MOPAKATW SLAYPOLUA AVATIAPLOTWVTAL Ol SLPOPETIKEG TIPOOEYYIOELC
TwV avadepoUevwy Texvoloylwyv avantuéng web applications.
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Ewkova 24: H apyttektovikn client-server mou vAoroteitou ue xprion tng asp.NET (endvw) tou Silverlight (kdtw).

Mo avaAUTLKA, TO apXELO TTOU aMOCTEAAETAL OO TO server otov client gival
OUUTILECUEVO TUTIOU .Xap. AUTO TIEPLEXEL OUUTILEGUEVO TOV KWELKA TNC EPAPUOYAS
pall pe éva XML manifest apyeio mou meplypddel Tig AettoupyLkeg podlaypadEg
™G edbappoynG yla AoyapLocuo tou browser.

To Silverlight plug-in mepléxeL pia meploplopévn-eAadpla ékdoon tou .NET
Framework &ivovtag tn duvatotnta ektéAeong managed code (CH#, Visual Basic) eite
compliled code (C/C++). Akoun dLaBEtet Tnv Texvoloyia Dynamic Language Runtime,
TIOU TTOPEXEL TN SuvatoTnta cuyypadnig KWOIKA O€ KN MAapadooLaKEG YAWOOEG OTIWG
IronRuby 1\ IronPython. Twa kaBe oeAiba umapyel éva apxelo code-behind mou pmopel
va aflomolnBel yla tnv uAomoinon twv handlers mou €lval CUCYXETIOUEVOL LE TA
events mou petadidovral ano tn ceAida (avtiotolya OMwE He TLIG EPAPUOYEC
asp.NET).
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APXITEKTONIKH

To Silverlight amoteAel cuvduaouo Twv texvoloylwv .NET framework, vector
animations, ToAuéowv, Javascirpt kal Ajax. 2To mTapaKATW oXNUaA avamaplotatal n

OPXLTEKTOVLKN Tou Silverlight.

Web Server Data Sources

Web Services Other Sarvices

.NET Silverlight Framework

Basa Class Libraries
Common Language Runtime
Dynamic Language Runtime

Windows Presentation Framework
Windows Communication Foundation
Data Framawork

\ v . < JavaScript

Core Presentation Framework Engine
Ul Controls

Layout AJAX

U1 Rendering| .
Libra
Media and Images Iy
User Input
XAML Parsing Engine

/ Silverlight Plug-in : _
| Application Services Networking Stack
\ DOM Integration Installer

Browser DOM

L

Web Browser

Ewkéva 25: ApxLtektovikr tou Silverlight plugin.

Meplypaddoupe Ta KupLlOTEPQ HEPN TTOU cUVBETOULV TO Silverlight.

.NET framework Components: to Silverlight evowpoatwvel AelToupyleG TOU
.NET, ue Baoikotepn tnv Windows Presentation Foundation (WPF). To
WPF amnotelel tnv teAevtaia yevid epyadeiwv dSnuioupyiag mAnBwpikwy
Ul's. Na OAa ta user controls (Checkbox, Button, Textbox ) OTwG Kot n
XAML npogpyovtal anod tn WPF. Aaveiletal emtiong tnv WCF ywa
npooBaon oe dedopéva, to Common Language Runtime (CLR) yio memory
management kaL garbage collection, evw ot Base Class Libraries mepléxouv
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TLC OTOLXELWSELG CUVAPTAOELG YLOL EMEEEPYAOLA TWV Strings, YEVIKOUG
aAyoplBuoug, containers K.a.

Presentation Core: Avonopayel ta 2d animations, elKOVEC, TOAUPETA KOl
Slaxelpiletal To input TOU TPOEPXETAL ATO TA User controls (MANKTPOAOYLO
KATT). Agv EPLEXEL TIG KAAOELG TwV user controls, aANA TIG KAAOELG TTOU
TIAVW OTLG OTtOLEG oLkodopouvTaL Ta TEAEUTALA.

Javascript & Ajax: ANANAeTLOPA LLE TIG TEXVOAOYLEC QUTEC EVW TAUTOXPOVA
Sdaveiletal AeLTOUPYLKEC TOUG SUVOTOTNTEG.

Hosting: Eumepléxel tn Asttoupylkotnta phoeviag Silverlight
edbapUOYyWV, EMEKTEIVOVTAG TIPOG QUTH TNV KATEVLOUVON Th CUVOALKNA
AewtoupyLkotnTa TOU browser. Meptuvet yia tn dnuioupyia tou Ul €xovtag
wgG input tov kwdika XAML kot output tov kwdika HTML. Otav o xpotng
aAAnAerudpa pe tnv edappoyn, petadidet events oto .NET framework (A
Ko TN Javascript), To omolo KAVEL T avAAOYEC KANGELG OTO runtime, Tou
ekTeAEL TIg emBUUNTEG Slepyaoieg evnuepwvovtag tnv 006vn pécw Tou
kwoika HTML. To oxApa avarmoplota tnv avodepouevn dtadikaoia.

Java Script .NET Runtime
’ XAML
Events %gt“hod Events ’g::"ﬂd
¥

Parsing and Rendering

Silver Light Plug-in

HTML markup

Ewkova 26: Asttoupyia Hosting tou Silverlight plug-in.
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3.3 XAML (EXTENSIBLE APPLICATION MARKUP LANGUAGE)

H XAML amnoteAel udomoinon tng XML yia tov oxedlaopo tou Ul Twv edappoywv.
Evw ota KAQOOLKA TIPOYPOUUATIOTIKA TIEPLBAAAOVTA UE AVTIKELLEVOOTPEDELG
vYAwooecg (Java, C#), kowvog kwdikag dnuoupyet to Ul kot Tou mpoodidel
Aettoupykotnta, oto eplBaArlov tou Silverlight kal xapn otnv XAML, uTtapxet
SLaxwpLopoG petafy Tou Ul Kal TN AELTOUPYLKOTNTOG KATA TPOTIO TIOU UIopoUV va
avantuxBouv aveédptnta. H XAML npoodeEpel éva SnAwtiko cuotnua Twv Ul
components avti va xpnoluomnolel runtime object s, mou tnv KaBLOTA eVXPNOTN KO
KaTAAANAN yla tnv Taxeia Snuovpyia twv Ul's.

KaBe element tng XAML Snuioupyel ano éva object pe kAaon n omnotia opiletat
oto PresentationFramework assembly. To apxeio XAML oto omolo opietal to
element auto, CUUTIANPWVETAL ATIO Eva apxeio code-behind, to omoilo dLabetel
0PLOMOUG KAAOEWG TUTIOU partial kot oTLg omoleg UAOTTOLELTAL N AELTOUPYLKOTNTA TOU
Ul control.

2YNTA=H-AEITOYPTIKA XAPAKTHPIZTIKA

Onwc ol KAAOELG €xouv properties ou kaBopilouv tn AELTOUPYLKOTNTA TOUG, £TOL
KalL Ta objects mou mapayel n XAML €xouv properties, TOu AVTLOTOLXOUV OTO
properties ko attributes Twv avtiotoywv elements, KoL AVOITAPLOTOUV TETPLUUEVOUG
TUTou¢ (amoBnkevovtal o€ string), eite oUVOBeTOUG TUTIOUG avtiotolya. Eva Turiko
napadelypa XAML element mou mepLeEXeL TNV avadpepOEVn cuvtagn ival To
TIAPAKATW:

<Button Name="myButton" Content="Click Me!">
<Button.Foreground>
<SolidColorBrush Color="Blue" /»
</Button.Foreground>
</Button>

Ewkova 27: Napadetypa ototxeiov XAML, tumou Button.

To otolxeio Button, €xeL dvoua "myButton" Tou e€unnpetel wg reference tou
OUYKEKPLEVOU OTOLXELOU OTOV runtime kwdika yla tnv nmepattepw Slaxeiplon Tou.
Akoun €xelL éva property Foreground tumou Brush (avti String), kot wg ek ToUTOU
Umopel va oploBel povaxa wg property element.

Entiong n XAML unootnpilet GUAOYEC QVTLKELLEVWY, OL OTIOLEG SNAwvovTal w¢
avTtikeipevo Children pe tomo UlElementCollection 6mw¢ 0To MAPAKATW TAPASELY AL,

¢<StackPanel>
¢<StackPanel.Childrens
<Button Content="Button 1" />
<Button Content="Button 2" />
¢/StackPanel.Children>
</StackPanel>

Ewkova 28: MNapdadetypa cuANOyrG avTikeluévwy XAML.
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MoAU cuyva, ot SnAwoelg Twv XAML elements lvol LOKPOTEVELG KOl TTOAUTTAOKEG,
o€ onueio mou av SnAwvovtat inline evtog AAwv elements, va XaAQVE Tn ouvoxr Tou
KwdLKa Kal va tov kavouv Sucavayvwoto. L auto to Adyo umapxouv ta markup
extensions ta omola ival strings pe €l81k6 format nmou petayetpilovtal pe avaloyo
TPOMO amno tov XAML parser, KoL TOPATEUTIOUV 0 AAAEG SoUEG XAML. Eva TUTTILKO
napadelypa elval To mapoKATW:

<Button Style="{StaticResource myButtonStyle}"/>

Ewova 29: Napadetypa evog markup extension ywa tnv anodoon otul oe éva Button.

ESw dnAwvetal £va Button to omolo €xeL Style ou opiletal ano to StaticReSource
myButtonStyle. Ta staticReSources ival TOPoL Tou KAAoUVTaL KATA TO GOPTWUA TNG
edpappoyng kat SnAwvovtat oe AAAo onpeio Tou Kwdika XAML (evEexopevwe Kal
AaAAo apyxeio).

Y€ OPLOUEVEG TIEPLUTTWOELG Ta U/ controls umoAsimovtal oplopéVwyY properties mou
elvat avaykaia yla tnv a§lomoinon toug oto Ul Katd Ttov emBupnto tpomo. N avto
UTLAPXOULV Ta attached properties Ta omola EMEKTEIVOUV TIG SUVATOTNTEG
enefepyaoiag twv Ul controls pe Baon to mAaiolo oto omoio xpnotuonolouvtal.
MNapaBEtoupe €va mapadetypa:

<DockPanel>»
<Button DockPanel.Dock="Left"/>
<Button DockPanel.Dock="Right" />
</DockPanel>»

Ewova 30: To otoixeio DockPanel.Dock anotelel attached property tou ototxeiouv DockPanel.

Evw ta Buttons ev £xouv properties yla tnv TonoB£tnor toug oto U/, Toug
anodidetal to DockPanel.Dock attached property, wote vo EVNLEPWOOUV TO TTATPLKO
element (DockPanel) yia tn B£€on mou Ba €xouv o€ AUTO.

Onwg cupBaivet pe tnv XML, ot SnAWoeLg Twv namespaces SnAwWvVovTol we
attributes oto root element Tou §€vtpou. XpNoLEVOUV OTO VA KATNYOPLOTIOLOUV TLG
€l0aYOUEVEG KAAOELG UE BAon Ta assemblies ota omola AUTEC AvVKOUV, LE TO OTtolal
€xeL SltaouvdeBel n epapuoyn. Napabetoupe Eva mapadelypa:

<Window x:Class="XAMLTest.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Main Window">

</Windows

Ewova 31: OpLlopdg twv namespaces apxeiov XAML.

210 mapadetypa, SnAwvovtatl SUo namespaces. To PwTo Sev XL prefix Kal
arnotelel to default namespace. e auto avikel 1o Window element. Mmopouv va
SnAwBouv KaL namespaces oo To Xpnotn, e TN YEVIKNA Lopdn:

xmlns :myCode="clr-namespace:MyNamespace;assembly=MyAssembly"

Ewkova 32: Custom namespace oploUEVO Ao To XpHotn.
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210 mapadelypd autd, myCode eival to prefix Twv eloayopevVwy KAAoEwV, To CLR-
namespace SnAwvel otov XAML parser 6tL Ba eloaxBel éva .NET namespace, eVvw TO
MyAssembly gival to ovopa tou assembly mpog eLoaywyn.
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DATA-BINDING

H TeXVLKN aQUTH ETUTPEMEL TNV AUTOUATN EVNUEPWON TWV controls Tou interface,
HE aTTAEC SNAWOELC AVTIKELLEVWY 08 XAML, avti Tou KAOLOGLKOU TIPOYPOLUATIOMOU
NG AettoupytkdTnNTAG TWV controls Tou Ul. Ta va to emttuxeL auto, to Silverlight
elodyel dUo véeg KAAoEeLG, Tn System. Windows.DependencyObject kal tn
System.Windows.DependencyProperties oL OTOLEC TTAPEXOUV TNV ETUTAEOV
AELTOUPYLKOTNTA TIOU ATIALTELTAL OO TA 0bjects IOV CUHETEXOUV OE QUTO TO VEO
clOoTNUAL.

3.3.2.1 DEPENDENCYOBJECT , DEPENDENCYPROPERTY

Ta tetplupéva object s (i Plain Old CLR Object s), anoteAoUv umtokAAon Tng
System.Object n omola gv unootnpilel data-binding. I'' autod elonxOn n kKAdon
DependencyObject n omola EVOWUATWVEL TIG OMALTOUEVEC AeLToupyieg. Eva
DependencyObject sival aAAnAévdeTo pe Eva n meploocotepa DependencyProperty
TIoU amoteAoUV properties Tou SNAWVOVTOL LE CUYKEKPLUEVO TPOTIO KAl EXOUV
ETLMAEOV LOLOTNTEC. AUTEG OL LOLOTNTEG €lval TTou KAVOUV €PLKTHA TNV UAOTIOLNON TWV
attached properties tng Map. 3.3.1.

Ta DependencyObject amoteAoUv UtokAAon TG
System.Threading.DispatcherObject n omola ta cuoxetilel pue éva Dispatcher object
To onolo Staxelpiletal tn otoifa epyaciwv evog thread. Eva DispatcherObject b€
urnopel va mpoomnehacBdet ano alho thread népa anod autd tou Dispatcher tou,
Staodalilovrag £toL TNV amokAeLoTIKN TpooBaon amnod éva povaya thread,
anopevyovtog £ToL evbexopeva race conditions. 3to Silverlight, tnv aAAnAemnidpaon
ue to Ul tnv avalappavel eva thread, evw To rendering tou interface tnv
avalappavel alo thread. Asdopévou otLta Ul controls uhomolouv tnv
DependencyObject (kai dpa tnv DispatcherObject ), 6 pumopouv va
npoonehacBolv anod ailo thread mépav tou Ul.

3.3.2.2 AHAQZEIZ DATA-BINDING

O ouvnBnc tpomnog SnAwonc data-binding sival pe markup exntensions, Omwg
dalvetal otnv EMOUEVN ELKOVAL:

<Button Content="{Binding Source=myBindingSource, Path=myContent}" />

Ewova 33: Oploudg data-binding petagv tng Wiotntag Content evog Button kal evog custom CLR Object.
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210 mapadelypa auto, pe anin dnAwon XAML Swafaletal n tiu myContent amno
Vv itnyn myBindingSource, kat anobidetal oto DependencyProperty Content Tou
DependencyObject Button. Me tn 6nAwaon autn to framework Sievepyel mapdAAnAa
Kol AANEC TTAPAPETPOTIOLOELG OE QUTH TN CUCXETLON, TIOU AV SLEVEPYOUVTAV LE
KAOQLOOLKO TIPOYPAUUATIONO, Ba amattelto onpavTLKA TEPLOCOTEPOG KOTIOG A0 TOV
developer eAattwvovtag £T0L TNV MOPAYWYLKOTNTA Tou. AKOUN, XAPn 0To cUoTNUO
auTo, anodelyetal n anodoon ovoldTtwy ota elements yLa Tn UETEMELTA
TIPOOTIEAQON O€ QUTA OTTO TOV KWALKOL AP ALETPOTIOINONG TOUG.

Mua 8laitepa onUaAvTLKA TIAPARETPOC LLOG CUCXETLONG data-binding, ival kal n
KAnpovoulkotnta Twv DependencyProperties. Aedopévou otL ta DependencyObject s
Sopouvral Lepapyka kat ed' 6oov éva DependencyProperty mapapetponolnel wg
"kAnpovounoluo”, autopdtws Ba elval oplopEVO KOl OTa TIEPLEXOLEVA elements TOU
natpkoV DependencyObject .

O unxaviouocg data-binding eTUTpEMEL TNV AOS00N TLWV OTA OTITLKA
XOPaKTNPLOTIKA Twv Ul elements. MoapaBEToupe éva mopadeLlypaL:

<Style x:Key="myButtonStyle">
<Setter Property="Control.Background" Value="Blue" />
</Style>

<Button Style="{StaticResource myButtonStyle}" />

Ewkéva 34: OpLopog otul, Kat anddoor) Tou o€ otoweio Button péow data-binding.

MNpwta dnAwvetal éva oTul myButtonStyle w¢ StaticReSource. Eva otolyelo <Style>
arnoteAel pla cuAAoyn amno <Setter> ((evyog property/value mou anodidovtal o€ £va
Target control).Katoriy, To cuykekplpévo Style amodidetal o €va Button pe
extension markup.

3323 DATA-BINDING MODES

Yniapyouv técospa Stadopetikd modes tou data-binding mou kaBopilouv Tnv
katevBuvon petadoong tng mAnpodopiac petaL Target-Source.

3.3.2.3.1 ONE-WAY

Xpnoluomnoleitat otav petadidovral dedopéva mpog To xpriotn KL 0L avtiotpoda.
AuTo eivau o default mode otav to Source dgv €xel setter function (KL EMOUEVWG
opiletal MPOYPOUUATIOTIKA WG read-only). To mopakAtw oXnHUA OMELKOVIZEL aUTH TNV
Aettoupylia.
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Binding Target Binding Source

Dependency Object Object

Dependency

Property Binding Property

Ewova 35: OneWay mode os cuoxétion data-binding.

Evw €va mapadelypa avaioyng SnAwonc eivat n
EMOUEVN:

<Button Content="{Binding Path=myProperty, BindingMode=OneWay}" />

Ewova 36: Napapetponoinon tng oxéong data-binding wg OneWay.

3.3.2.3.2 TWO-WAY

Y€ QUTO TOV TUTIO €XOUHE IANPEC CUYXPOVIOUO METAEL Source-Target. ANNQYEG
Tou AapBavouv xwpa otn pLa pepLd, AapBavouv avtiotolya xwpa Kot otnv aAAn.
Eival o default timocg data-binding otav xpnowponotouvtal editable Ul controls 6mwg
Textbox kal Checkbox, ep' 6Gov n property Tou Source TIOU CUUUETEXEL oTh
ouoyetion SlabEtel setter function.

Binding Target Binding Source
Dependency Object Object
Dependency -
Property Binding Property

Ewova 37: TwoWay mode og cuoyétion data-binding.

‘Eva napddetypa 6nAwong TwoWay sival n mopakatw:

<Button Content="{Binding Path=myProperty, BindingMode=TwoWay}" />

Ewkova 38: Napapetponoinon tng oxéong data-binding wg TwoWay.

3.3.2.3.3 ONE-WAY-TO-SOURCE

Anotelel tnv aveotpappévn ekdoxn tng mepintwong OneWay. To Ul control
(Target) evnuepwvel To Source object , tap' OTL TO TeAeutaio dev amoteAel
DependencyProperty. To oxfua amelkovilel autr Tt oxéon:
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Binding Target Binding Source

Dependency Object Object

Dependency

Property Binding Property

Ewkova 39: OneWayToSource mode oe cucyétion data-binding.

H emopevn 6nAwon vAomnolet éva OneWayToSource data-binding:

<Button Content="{Binding Path=myProperty, BindingMode=OneWayToSource}" />

Ewova 40: Napapetponoinon thg oxéong data-binding wg OneWaytoSource.

3.3.2.3.4 ONE-TIME

‘EXEL T XAPOKTNPLOTIKA Tou OneWay data-binding pe tn dtapopa otLto U/
control evnuepwvetal povaya pia ¢popd 6tav GopTWVEL TO CUYKEKPLUEVO View, ite
onote 1o DataContext Tou aAAAleLl. AtelKOVI{OULE TO CUYKEKPLUEVO mode o€ oxua:

Binding Target Binding Source

Dependency Object [ Object

Dependency #

Property N . Binding Property

Ewova 41: OneTime mode o€ ouoyétion data-binding.

evw Tapadelypa avtiotolxng SnAwong elvatl n emOpEVN:

<Button Content="{Binding Path=myProperty, BindingMode=OneTime}" />

Ewkova 42: Napapetpomnoinon thg oxéong data-binding wg OneTime.

3.3.2.4 DATA CONTEXT

Ta Ul controls mou mapéyovtal amno to namespace System. Windows.Controls,
KAnpovopouv tnv kKAdon FrameworkElement, n omola €xeL tnv property DataContext
TuTou System.Object, kal n omola anoteAel tn default mnyn tng cucxEtiong data-
binding ywa ta Ul controls. MapaBétoupe Eva
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napadelypa:

<Window x:Class="MvvmWpfApp.Windowl"

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:viewModel="clr-namespace:MvvmhpfApp.ViewModel;assembly=MvvmWpfApp.ViewModel"
Title="Windowl" Height="300" Width="300">

<Window.Resources>
<viewModel: SampleViewModel x:Key="sampleViewModell" />
<viewModel: SampleViewModel x:Key="sampleViewModel2" />

</Window.Resources>

<Grid DataContext="{StaticResource sampleViewModel1}">

<5tackPanel Orientation="Vertical"»

<StackPanel Orientation="Horizontal"s
<Button Name="buttoni" />
<Button Name="button2" />
</StackPanel>

<StackPanel Orientation="Horizontal" DataContext="{StaticResource+
sampleViewModel2}">
<Button Name="button3" />
<Button Name="button4" />
</StackPanel>

</StackPanel>»
</Grid>
</Window>

Ewkova 43: H 1810tnta DataContext kKAnpovoueitol ano ta neplexopeva element evog Ul control.

Y10 mapadelypa, ta Buttonl katl Button2 kAnpovopouv to DataContext amno 1o
TIATPLKO StackPanel TOu U Tn OELPA TOU TO KANPOVOEL oo To aTpLKo element
Grid, evw ta Button3 kat Button4 to emavaBetouv S{vovtag Tou TIun
sampleViewModel2.

3.3.2.5 DATA-BINDING PARAMETERS

Mtia cuoyétion data-binding pmopet va moapapetponoln el katd moAAoUG
TPOMOUG, KaBLoTWVTAC £TOL VOl XPIOLUO EpYaAEio yla tnv evnuépwon tou Ul og
TIOLKIAEC TTEPLUTTWOELS KAl UTIO LoLaitepeg cuvOnKeg. AvadEpPOUupE TIG TILO oUVNOELG
TIAPOLLLETPOTIOLNOELG TTOU €AaBav xwpa otnVv epapuoyn Hag.

ElementName: Emutpénel tn Snpovpyia cuoxetiong data-binding peta&u dvo Ul
controls (6mou w¢ nnyn opiletal to DependencyProperty dA\ou Ul control, kal w¢
otoxo¢ 1o Ul control mou dnAwvel tn cuoxétion). Mapadetyua:

<TextBox Text="Hello!" Name="textBox1" />
<TextBox Text="{Binding ElementName=textBox1, Path=Text}" />

Ewova 44: AnAwon cuoxétiong data-binding pe mapapetponoinon tou ElementName.

To deutepo Textbox €xeL yLa TLUA TOU property Text, TNV TLU TOU AVTiLOTOLXOU
property Text Tou TPpWTOU, KABWG amoTeAEL TNV TINYA TNG LETAEU TWV CUOXETLONG.
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FallbackValue: Ynidpyouv mepumtwoelg Omou To data-binding pmopel va amotuxel
(evdexopuevn dakomn otnv unnpeoia mou napéxel ta Sedopéva, sensor failure, Web
service KATt). 2 auTn tnv nepimtwon to Ul control Oa AaBeL tnv default Tiun tou
TUTOU TOU (T.X. Yla string €lval to kevo ). H emthoyn autr emtpenel va AdBeL kamola
AAAN TLUR, N omola Ba EVNLEPWVEL TO XPAOTN OXETIKA, KAVOVTAG £TOL TO interface mLo
KO, Mapadetyua:

<TextBox Text="{Binding Path=myTextProperty, FallbackValue='No value found'}" />

Ewkova 45: OpLopdg tou FallbackValue mou evnuepWVEL TO XPrOTN YL SLOAKOTIEG OTNV UTINPEDILAL.

Y10 Textbox Tou mapadeiypatog, Ba epdaviodel n tiun "No value found", os
TiepUTWOon amotuyilag Tou data-binding.

IsAsync: Artodidovtag tnv TLUN true, avoKTOUE TNV TLUN Tou Source acuyxpova
Sixwc va pumAokapel To thread mou avalapBavel eKTEAeon TwV Asttoupylwv tou Ul.
Y10 petalL spdaviletal n twun FallbackValue, y!' auto kat ival avaykaia n
a€lomoinon TG CUYKEKPLUEVNG AELToupylag.

<TextBox Text="{Binding Path=myTextProperty, IsAsync=true, FallbackValue='Please wait..'}" />

Ewkova 46: OpLopdg tng cuoxETiong data-binding wg aclyXpovn, WOTe va Unv naywvel to Ul og xpovoBopeg Siepyacieg Tou.

Path: KaBopilel TO LOVOTIATL TOU QVTIKELPEVOU, HE adeTnpla To object
DataContext (eite 1o Source ed' 6oov £xel 0plobetl), pe To omoio Ba cuyxpovLIoTEL TO
Ul control Tn¢ ouox£tionc. MNa napadelypa:

<TextBox Text="{Binding Path=myObject.MySubObject.MyBoundProperty}" />

Ewkova 47: Me to property Path CUYKEKPLLEVOTIOLEITAL TO QVTLKEINEVO HE TO omoio Ba ouyxpovioBei to Ul control tng cuoxétiong.

To element Textbox, Ba €xeL TNV TLur myObject .MySumObject .MyBoundProperty,
omnou to myObject Ba nepléxetal oto DataContext mTou KANPOVOUEL TO CUYKEKPLUEVO
Textbox. Mmopel eniong va deiyvel kal otolyeio kamolag cuAAoynG omwe daivetal
OTO EMOUEVO MAPASELyHAL:

<TextBox Text="{Binding Path=myIndexedProperty[2]}" />

Ewkéva 48: NpoobLoplopog ototxeiou cUANOYAG HECW TNG tapapétpou Path.

To tpito oToLKElo TNC CUAAOYNG EVNLEPWVEL TNV TLUN Tou Text property tou Textbox.
Source: H mapapetpoc DataContext Sivel to default Source tng oxéoncg data-
binding, wotdoo KAmoLleg GpopEG XpeLAleTal va emavoopileTal To Source, avaAoya TLC
EKAOTOTE AVAYKEC Twv Ul controls. Auto yivetal anodidovtac TLUr otnv MapAUETPO

Source.

46



<Window xmlns:viewModel="clr-namespace:BusinessModel;assembly=MyBusinessModel"
>
<MWfindow.Resources>
<viewModel:BusinessObject x:Key="myObject" />
</Window.Resources>
<TextBox Text="{Binding Path=MyTextProperty, Source={StaticResource myObject}}" />
</Window>

Ewkéva 49: OpLopog tng ninyng tng cuoxEtiong data-binding.

RelativeSource: Eival epIKTOG 0 OXETIKOG TPOCTOLOPLOUOG EVOG Source object wg
TpogG to Target object oto ypado twv Ul elements, kal OXL Le amOAUTA LOVOTIATLA
OTWG oTa £w¢ Twpa apadeiypata. H mio Ko xprion tTng MapapETPOU AUTNAG Elval
katd tn Sltacuvdeon SUo SladopeTikwy MapapéTtpwy tou Wiou Ul control.

<TextBox Text="{Binding Path=Foreground, RelativeSource={x:Static RelativeSource.Self}}" />

Ewkova 50: OpLopog mnyng cUOXETLONG WG TPOG TO OTOoLXELO TextBox Ttou SNAWVEL T GUCYXETLON.

H property Text cuvdéetal pe tnv property RelativeSource oto 810 Textbox element.

TargetNullValue: Otav n ninyn tng cuoxétiong divelt NULL, n mMopAapeTPOG
TargetNullValue mapéxel Tnv T mou Ba avaypaddetal oto Ul control, wote va
EVNUEPWVETAL OXETIKA O XPNOTNG, aVTL va BAEMEL TLUEG TTOU SEV TOV EVNLEPWVOUV
TIPOLYHOTLKA YL TNV KOTAOTAON TNGUTTNPEGCLAG.

<TextBox Text="{Binding Path=FirstName, TargetNullValue='Please enter your first name..'}" />

Ewdva 51: Oplopdg tou FallbackValue mou evnuepWVEL TO XPROTH YLOL TV KATAOTOON TN UTINPEGLAG.

210 Textbox tou mapadeiypatog, epdavitetal n emypadn "Please enter your first
name", o€ MePIMTWON OV 0 XProTNG SEV EXEL KATAXWPNOEL KATIOL0 Ovoua (To omoio
autopata Ba evnUEPWVE TNV TtNyN TNG cuoxEtiong data-binding).
UpdateSourceTrigger: NMpoodlopilel To event 1o omoio Ba MpokaAETEL TNV
evnUEpwan Tou Source Tou data-binding. Yndpxouv Tpeic SUVATEG TLUEC:
i.  PropertyChanged: Evnuepwvel T1o Source €d' 6oov aAAAEeL n TN tou binding
Target.
ii. LostFocus: Evnuepwvel to Source €d' 60ov To dUYEL 0 EAeyx0G amo to binding
Target.
iii.  Explicit: KaAeital n uéBodog UpdateSource xelpokivnta amnd tov code-behind.

Converter: ETUTPEMEL TNV YETATPOTIH TWV LETASLOOUEVWVY SESOUEVWY, A0 TN HoPdN)
otnv onola Bpilokovtal oTtnV Ny, € EKELVNV TIOU TIPETIEL VAL EXOUV OTAV
evnuepwvouv to Ul control. NopaBétoupe éva mapadelypo:

<TextBox Text="{Binding myTextProperty}" Visibility="{Binding Path=isTextVisible,+
Converter={StaticResource myBooleanToVisibilityConverter}}" />

Ewkova 52: MapAaSeLlypa LETATPOTNG TwV HETASIEOpeVWY §eSopévwy, and tnv ninyn oto Ul element, péow tng napapétpov Converter.
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Edw, petatpémnetal n boolean petapAntr oe enumeration Visibility, mpokelpévou va
elval opato (f oxL) to Textbox element.
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3.3.2.6

4 APXITEKTONIKH EOAPMOIHZ

H apxLtektovikr AoyLopLkoU lval armo Toug BaoLKOTEPOUG MAPAYOVTEG YLa TNV
oTaBepdTNTA TOU KAl TNV armodo)r) Tou amo Toug Xprnotes. Mia opBoAoyikn
OPXLTEKTOVLKI TIEPA ATIO TNV OUAAN AELToupyia TOU AOYLOULKOU, UTtopEL va eyyunOetl
otL Ba Asttoupyel ypryopa, Ba katavaAwvel Alyouc mopoug Sixwc va epmodilet
AaAAeG Aettoupyleg, evw Ba Stapopdpwvel To £6adoc yior LEANOVTIKEG aAAAOYES N
TIPOOONKEG UE HULKPO KOTO, Sixwg va xpetalovtal aAAayEG oTnV umapyxouca Sopr) Tou.

Y& MAAALOTEPEG ETIOXEC, OTAV OL TAATPOPUEC AVATITUENC KAl Ol YAWOOEC
TIPOYPOAUOTIOHOU ELXAV TILO TIEPLOPLOUEVEG SUVATOTNTEC, T AOYLOUKA Sopouvtay
KOTAL TPOTIO TIoU 0 (1610¢ KWK Tou nTav uneuBuvog yia to interface, avalapBove
™ SLaxeiplon Aettoupylwv avaktnong-amoBnkevong Twyv dedopévwy otn Baon
KaBwg kaL tnv enefepyaoia Tou SeS0UEVWVY TTOU TTPOEPXOVTAL ATTO TO XPNOTN KOl
npoopilovrav yla to dioko kat avtiotpoda. Autdg o "HovoAlBikog" Tpomog
oxeblaopoL &€ ouviotatal, mopa POVO O TIG TEPLITTWOELG OTIOU TO MEYEBOC TNG
edpappoyng eivat pikpo kat o StabEoipog xpovog bAomoinong ival MTEPLOPLOUEVOCG.

H edoappoyn Hag eKUETAANEUOUEVN TIG SUVATOTNTEG OV TTAPEXEL N TTAATHOpU
avarntuéng (VS 2010), Sopeital og 3 otpwpata Aoylopikou (layers). To xaunAotepo
elvat to 1Bayevég APl tng mAatdopuag (Data Access) ,kat eivat umeBuUVO yLa TLg
read/write Asttoupyieg oto Sioko. To emoUeVo oTpwia ival To AP/ tou
dnuloupynoape eReig yla TG read/write Aettoupyieg Twv SeSOUEVWY OTN UVAUN
(Model) kal avamaplotd T OVTOTNTEG OWE CUVOVTWVTOL OTO MPAYHATIKO cUCTNUA,
EVW TO TPiTO oTpWHA elval umteVBUVO yLa TN cUANOYN/EKTUTIWON TWV SESOUEVWY
amo/mpog To Xpriotn Kal tnv evilapeon enefepyaoia Toug Kabwg
avaktwvtal/otéAvovtal oto povtéAo (Presentation Layer).

Evw to Presentation Layer SUvatal va SlaxwploTel mepaltépw o€ U0 EMUEPOUG
otpwpata (View kat Presenter layers avtiotolya), XpnoLomoL0nkav oL EUKOALEG
miou SLabétel n mMAatdopua yla ypriyopn avamtuén (mopaywyn autopatou Kwdika,
code-behind files k.a.), kat oL omolieg evomoloUv ta U0 avadePOUEVA CTPWLOTO,
KaBwg uttipxe mpoBeopia otnv uAomoinon Tou €pyou (SLaywviopog avantuéng
mobile edappoyng tng Microsoft 2012, oto Tunua Yneilakwv Zuotnuatwy Tou
MA.TIEL).
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4.1 AIAAIKAZIA

Ta Suvartd cevapla xprnong tTng epappoyng Hmopouv va avamnapaotadouv ano
Alaypauuata Apacewv tng yl\wooag poviehomnoinong UML. H povtehomnoinon ival
onuavtiki Kabwg dtapopdwveL ToV TPOTO UAOTIOLNGCNG TOU CUOTAMOTOC Kl KaT'
EMEKTAON TO MOPadOTED OTO Xprotn Mpoiodv. Mapabtou e edw to avaloyo
Slaypappa, evw n amewkovion tng dtadikaoiag pe Tg 000veg Tou xpriotn,
napatibetal oto kepdAato 6:

f\.
Load Main Page
[Sawed Sessons) ‘L [abcut Page] R
Lozd About
[hon Somm ] ©

—
( Dafine Survey
. Area [Elsc] .
ks
. (/ [Crrailirg O pticn
LS .
Send Email to
Developers

= Send Email with
Sursey Resuls

[Delee

Salact o [Cn-ai Cptica]
- \‘&nay/l N

Ewkova 53: Apaoeig mou ekteAoUvTal KATA T XpHon tng ebapHoyNG.
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H dpactnpiotnta Define Survey Area pmopet va avaAuBel kL Ao, kaBwg
TIEPLEXEL TIEPALTEPW OPACELG IOV eKTEAEL N edappoyr) aAAA Kal 0 XprRoTNnG.
Avtilotolyel otnv 006vn mou yivetal n cUAAOYH TWV CNUELWY CUVOPOU TNG TIEPLOXNC,
KalL n omola mpéemeL va eivat Lolaitepa VEALKTN WOTE va emLTpemovtal SlaypadEg
ONUELWVY, TPOEMLOKOTNON TIEPLOXAG KAL VO TTApEXOVTAL KL AAAEC EUKOALEG. AuTO
Tpoodidel MOAUTTAOKOTNTA OTO CUCTNUA, TTOU QTOTUTIWVETOL OTO ETOUEVO
Staypappa.

Visit Survey Area
Move to the first
Boundary Point

erative

Get Measurement
[Delete]
() =

[Proceed])

O O O S —

Change
Map View
Move tothe next | -
Boundary Point [/ WV
\__ N __ - - - - - - - - -

®

Ewova 54: Aldypappa dpdcewv tng dpactnpiotntag Define Survey Area.
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4.2 AOMH

H epappoyn Soundnke o 3 layers KwdLKa oOU To KaBgva emiteAel
OUYKEKPLUEVEG AELTOUPYLEC, KOl CUOXETLIETAL E TAL UTIOAOLTTO KATA TOV TPOTIO TTOU
QTTELKOVLIEL N ELKOVAL:

PRESEMTATIOMN

MODEL

DATA ACCESS

Ewkova 55: Mevikn apxttektovikn epappoyng oe layers.

To BEAN Selyvouv TOUG CUOXETIOMOUG TTOU UTIAPXOUV LETOEL TWV layers KoL TN
dopa dlokivnong Twv deSopévwy. AUTO TO XA ELVOL YEVLKO, QVTATIOKPLVETOL
OUVOALKA oTnV edappoyn KL OXL OTLC EMLHEPOUG oeAideC (kaBwe dev eival OAot oL
ouoxeTLopol evepyol), Kal dev avaAUEL TIG KAAOELG Ao TIG OTOLEC amoTeAs(TaL TO
KABe éva layer. AuTo Ba yivel OTIC EMOUEVEG TTapaypadouc.

Meplypddoupe Twpa to KAOe €va layer wg mPog tn AELTOUPYLKOTNTA TOU
EEKLVWVTOG OO KATW TPOG TO TTAVW.

DATA ACCESS LAYER

To otpwpa auTo glvatl umteUBuvo yLa TNV amobrkevon/avaktnon deSopévwy
ano/mpog Ti¢ povadeg anobnkeuong (persistent storage), ivovtag €va MANPEC
interface anod peBodoucg yla tn dtaxeiplon Toug. Me auToO TOV TPOTIO TTOPAKAUTTTETOL
N avaykn va yvwpileL o mpoypopOTLOTAG AETITOUEPELEG OXETLKA LE TOV TPOTIO TIOU
vAormoleital n amoBrikeuon, Tig LEBGSoUC OV XPNOLUOTIOLEL ECWTEPLKA KATL. Mé€pa
arno anobnKeuTIkA LEOA, OTO OTPWHA auTo neplthapBavovtal ta Web services kaBwg
Kol AAAEC TtNYECG SeSOUEVWV. TNV ePapPUOYH HOG TO OTPWHA AUTO ATOTEAELTAL OO
Ta €€n¢g otolxela:
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IsolatedStorageSettings: Noapéxel €éva container Tumou Dictionary<TKey,
TValue> oto §gopeuuéVo XwPOo TNE edapuoyng, yla tnv amobnkeuon
petapAnTwv wg Levyn key/value. TuvnBwg xpnoLUOMOLELTAL YL TNV
anoBrkeuon HEPOVWHEVWY SeSOUEVWV TTOU SEV aviKouv o€ GUAAOYH.
Itnv epappoyr) XpNOLUOTOLELTAL yLa TNV OMOBNKEUON AMAWV TUNMWV OTTWG
TO HETPNTN TWV apxeilwv .png, tn puBULON Evepyomoinong n oxL tou GPS
K.QL.

IsolatedStorageFile: Noapéxel éva virtual directory yla tnv amoBnkeuon
apxeiwv dounuévwy oe directories. & auto amoBnkelovtal ot
napeABoVoeG LETPrOELG TTOU ETIEAEEE VOL CWOEL O XpRoTNE (epnpado,
OUVTETAYHEVEG, Tieplypadn)). Emiong amoBbnkevovtatl Kot ot pwtoypadleg
.png.

GeocoordinateWatcher (local service): Emikolvwvel pe tov sensor tou GPS
TNG OUOKEUNC, KOl ETILOTPEDEL TIC YEWYPADLIKEC OUVTETAYUEVEC TNC
Tpéxovaoag Beonc. As S€xetal dedopeva, povaya otelvel oto Model Layer.
GeocodeService (Web service): Bpilokel tnv aotikn dtevBuvon (AtevBuvon,
Meploxn, NOAn, Xwpa) ou aviiotolxel oto {elyoc yewypadIKwV
ouVTETaYHEVWY Tou Tou Sivovral (latitude, longitude). Ytnv epapuoyn
XPNOLUOTIOLE(TAL YL TNV TIPOBOAR TWV AOTLKWY CUVTETAYUEVWV TOU
TpEXOVTOG onpelou Tou S£KTn. Movaxa emotpedel Sedopéva.

ITNV EMOKEVN ELKOVA QVATIAPLOTWVTAL Ol VA PEPOUEVEC OVTOTNTEC.

DATA ACCESS LAYER

IsolatedStorageSettings Isolated StorageFile GeoCoordinateWatcher GeocodeSewiceClient
(Local Service) (Web Service)

Ewkova 56: Ta pépn nou cuvanoteAouv to Data Access Layer.

MODEL LAYER

To oTPWHA AUTO MPAYUATOTIOLEL TNV avaktnon/ anodrikevon SeSopévwv

amo/mpog TN UVAKN. Z€ AUTO UAOTIOLOUVTAL OL OVIOTNTEG TOU CUCTHLATOC, OTIWG

oploBnkav katd To apyko otadlo Tng avaluong. Méow Tou pnxaviopou Data-

binding mou glonx6n npwtn ¢opad oto neptBailov VS2010, 0pLOUEVES OO TLG

ovTOTNTEG £lval cuvdedepéveg Le aANa object s Tou Ul, Katd TPOTO ToU PETAPBOAES
AapBavouv xwpa oto Model Layer evnuepwvouv auvtopata to Ul. AvadEpPOUE TIG

ovtotnteg mou cuvBetouv to Model Layer:
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Application: NMepiExel dedopéva kat pebodouc mou sival Stabeopa
TAVTOTE, avefaptnta anod tn oeAida otnv omoia n omola Bpioketal o
E\eyxog. MepLEXeL TIC TPEXOUOEC pubioelg Tou xprotn (eudavion xaptn,
HOVASEC HETPNONG, LOVOTTATLA), KABWE Kal KWwOLKA TIou eKTEAELTAL KATA
TNV ekkivnon (A to KAeloo), TNV evepyormoinon (1 tnv anevepyomnoinon
NG edappoyng) omou Aappavel xywpa i avaktnon ( namobnkeuvon)
bdebopévwy oto Data Access Layer.

GeoTracker: Nepléxel reference oto GeocoordinateWatcher, amno to omnoio
avtAel Tnv Tpéxouca BEon Tou SEKTN KABWGE KaL TNV KATAOTOON TOU
(evepyd/avevepyo, Sixwg onpa kAm.). Elval ouvdedepévog pe Ta
avtiotolya Textboxes tou Ul péow tou punxaviopou Data-binding, mou
ETUTPEMEL TNV AUEON, LE ULKPO EMEEEPYAOTIKO KOOTOG EVNUEPWON Tou Ul
TWV oUVEXOUEVWY PEeTaBoAwWV BEang.

GeoData: Alotnpel Ta onpela TOU CUAAEYEL O XPOTNG OTAV KOTAypAdEL
LLOL TLEPLOYXN), KOl UTTOAOYITEL TA YEWUETPLKA HEYEDN TNG €V AOYW TIEPLOXNG
Ta omola anmoBnkeveL otnV Pvn. Méow Tou pnxaviopou Data-binding ot
HETAPBOAEC QUTEC EVNUEPWVOUV Ta avtioTolxa object s oto Ul, mou ivat
umevBuva yLa TV POBOAN TWV HETPROEWV GTO XPNOTN.

Units: Neplexel Ti¢ puBbuioelg mpoBoAng mou €xeL opioet o xpriotnc.
JUYKEKPLUEVA, aroBNKeVEL TLG ETUAEYOUEVEG LOVASEG LKOUG Kall
eUPBadOU, Kal TEPLEXEL TLG CUVAPTHOELG LETATPOTING TIOU XPNOLUOTIOLEL O
UNXOVIOUOG data-binding, woTe Ta TEALKA ATMOTEAECOTA VA
NpoBAaAAovTalL 0€ AUTEG TLG LOVASEG. AKOWN, TIEPLEXEL TOV TUTIO TOU XAPTN
TpoBoAnG.

SessionsStorage: Z€ auto 10 object Slafalovrtal Ta amoOnkeVUEVA OTO
bloko bedopéva. ZUYKEKPLUEVQA, TIEPLEXEL CUAAOYN QIO TLG LETPIOELG TTIOU
EXEL TIPAYLATOTOLACEL 0 XprotnG. KABe pla pétpnon avanapiotatal pe
€VOL QVTLKELEVO Session, TO omolo TIEPLEXEL TO LOVASLKO OVOYVWPLOTLKO
aplOuo NG HETPNONG, ToV TitAo Kal meplypadr) mou £Swoe 0 Xprnotng, Ta
onUelo TTou opLoBeToUV TNV MEpLoxh KABwG KoL TG EMIAEYUEVEG LOVASEG
HETpNonc. MNepléxel pla avagopa oto object IsolatedStorageFile Tou Data
Access Layer TpoKeLEVOU va KOAEL TG avaAoyeg peBodoug
avaktnong/amobrnkevong Twv dedopévwy oto Siloko.

Application

GeoTracker GeoData Units SessionsStorage

Ewkdova 57: Ta pépn mou cuvanotelolv to Model Layer.
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PRESENTATION LAYER

2€ QUTO TO OTPWHA UTIAPXOUV OL KAAOELG TTou UAomolouv to Ul (pages) kabwg kat
oL uEBodol mou kaAouvtal (event handlers) katd tov okavOaAlopo events mou
AapBavouv xwpa otav o xprotng aAAnAemdpa e Ta otolxeia eAéyxou tng 0Bovng
(Buttons, Checkboxes kAm.). To mepBAANOV AvATTTUENG ETILTPETEL TNV "E0WTEPLKN
Slaocuvdeon" oplopévwy oTolxelwv eAEyxou Tou Presentation Layer pe KAMOLEG
ovtotntec tou Model Layer, péow tn¢ yh\wooag XAML, ou €KTOC Ao TO XTLOLLLO TOU
TIEPLYPAUUATOG TwV 0eAlOdwVY, XpNOLUOTIOLE(TAL KAl yLla TNV amodoaon
Aettoupyikotntac oto Ul. Q¢ €k TOUTOU MOPAKAUITTETAL N AVAYKN YLO TOV OPLOKO
event handlers yla kaBe €va otolxeio eAéyxou. OAeg ol oeAlbeC TNG epapuoyng
KAnpovopouv TNV urtepkAacn PhoneApplicationPage mou opilel o Baoika oTolyela
TiPoPBoAnG tnG oeAidag (SL00TACELS, TPOCAVATOALOUOC, ovopacia ogAidag k.a.). Ot
KAQOELC TOU Presentation Layer mopatiBevtol 0TO MAPAKATW SLAypappaL:

FRESENTAION LAYER

MainFage DefinePointsPage PreviewPage CalculateAreaPage SaveSessionPage SendEmailPage

Ewova 58: Ta pépn nou cuvarmnoteAouv to Presentation Layer.

OL 000veg mou nmapouactaovtal oto Kepalalo 6, meplypddouv avaAluTIKA T
AettoupykétnTa twv Views tou Presentation Layer.
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4.3 AAAHAENIAPAXH MEPQN ZY2THMATOZ

Onwg avadepObnke napanavw, Ta layers dnuloupyndnkav yla tnv
opBoloyikotepn aflomolnon TwV MOPWV TNG CUCKEUNG, KAL YLt TNV EUKOAOTEPN
QVATITUEN KaL TIEPALTEPW CUVTNPNON NG BLaG TNG epappoync. H yevikn
OPXLTEKTOVLKH amelkoviletal oto oxnua Etkova 55 otnv Map. 4.1, wotdoo ava
oelida, StadEpouv ol KAAoeLg ou cuayetilovtal, n popa Stakivnong twv
6ebopévwy HeTaL TOUG, KoL KAt EMEKTAON O TPOTOG TTou aAAnAemLSpouv Ta
Sdtadopa layers. Evoelktikd, Ba avadpEpoupe SUo amo TIg oeAldeC TNG epapuoyng, Kal
OUYKEKPLUEVA QUTEC TTOU UAOTIOLOUV TNV KUPLA AELTOUPYLKOTNTA TNG, OVOAUOVTOG TLG
aAAnAemidpaocelg mou AapBavouv xwpo HETaL Twv dLapopwv KAACEWV,
TIPOKELMEVOU VOL ETULTUXOUV TNV €MLBUUNTH AELTOUPYLKOTNTAL.

OPIZMOZ NEPIOXHZ METPHZHZX (ZEAIAA EQOAPMOTIHZ)

2tn oeAida auth o0 xpotng kataypadeL To oTiypa GPS anod to CUVOPLOKA onUEela
NG LETPOUUEVNC TEPLOXNAG. Mo KABEe pia kataypadn Aappfavouv xwpa OAAATTAEG
aAAnAemidpaocelg petall Twv layers TnG EPOPUOYNG. ZTO EMOUEVO OXNHA
arnelkovilovtal ol EUMAEKOUEVEG KAAOELG Kal ol aAANAeMIOpACELS TOUC:

PRESENTAION LAYER

DefineFPointsPage

/! N\
N\
MOD=L LAYER ‘ \\4

GeoTracker GeoData Application

DATA ACCESS LAYER

GeoCcordinateWatcher
(Local Senvice)

Ewkova 59: Aldypappa pe Tig KAAoELS TnG oeAidag DefinePointsPage.

H Stadikacia oplopol pLag véag meploxng LETpnong ival n e€NG:

1. O xpnotng nmatasl to Button yla tnv kataypadr Tou TpEXovTog oTiypatog GPS,
10 omolo opiletal otnv kKAdon DefinePointsPage oto Presentation Layer (PL). H
teAevtaia kaAel tnv uéEBodo UpdateCurrentPosition() tng GeoTracker.
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2. H GeoTracker kaAéL Stadoxika Ti¢ pebodouc Stop() kaw Start() Tng
GeoCoordinateWatcher mpoKeLLEVOU VO AvOVEWBEL N LETPNON TNG TPEXOUOOG
B€onc.

3. H GeoCoordinateWatcher evnuepwvVel TNV property Position e Tnv Tpéxouca
B€on, tnv onola dtafalel n GeoTracker amoBnkeVOVTAG TN O€ €va array.

4. Ta BAupata 2 kot 3 emavaAappavovrat 24 ¢popeg wote va Exouv cUAAeXOel 24
HUETPAOELG TNG TpEXOLTAC Bong.

5. H GeoTracker uttoAoyi{gL TO U.0. TWV PETPHCEWV TTOU €XOoUV amobnkeuBel
TIPOCWPLVA OTNV array Tou BraTog 3, KAl EVNLEPWVEL TNV property Tng Ue
ovoua currentPosition pe TNV TR QUTH.

6. H DefinePointsPage kalel tn uébodo Add() tng GeoData divovrag cav oplopa
TNV TLWA TNG VEQG METPNONG. H GeoData €LodyeL TNV TLUN QUTH OtnV property
SelectedPointsSeq. Méow tou Data-binding evnUEPWVETOL AUTOUATA TO
avtiotolyo Listbox tou Ul yvwOTOMOLWVTAC OTO XProTN OTL N KaTaxwpenaon tng
VEQC TLUNG TPAYLOTOTIOLONnKE.

7. TapBAuata 1 £wg 6 emavalapBavovral yla 0Aa Ta onpaia ota onola o
Xpnotnc kataypadel to orpa GPS.

YNOAOTIZMOXZ EMBAAQOY MEPIOXHZ (ZEAIAA EOAPMOTHY)

Ytn ogAida autr umtoAoyilovtal Ta YEWUETPLKA LEYEDBN TNG LETPOUEVNG
TIEPLOXN G, EVW avarapiotatol n TEAeuTAld 0TO XAPTN UTIO Hopdr) TTOAUYWVOU, HE
KOpUGDEC Ta ETUAEYUEVA QTTO TO XPHoTh onueia. H aAAnAouyia Twv BnUatwy tng
Slepyaotag, eival n €€Nc:

PRESEMIAUMN LAYER

CalculateAreaPage

AT N\
-7\

Application GeoData Unils

DATA ACCESS LAYER /

/

GeoccdeSemviczClient
(Weh Senvice)

Ewkova 60: Aldypappa pe Tig KAAOELS TnG oeAidag CalculateAreaPage.
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. Katd to poptwpa tng oeAidag, n CalculateAreaPage "pwtd" tnv
Application yio ta cUAAEYOUEVA QTTO TO XPHOTN CNUELA TNG UTIO HETPNON
TIEPLOXNAG.

. H Application emotpedel pLa reference otn GeoData n omola péow tou
UnxoaviopoU Data-binding evnuePWVEL TO XAPTN AVATIAPLOTWVTAC TNV UTIO
METPNON TIEPLOXT

H CalculateAreaPage kalel T pe@ddouc CalculateArea() ko
CalculatePerimeter() tng GeoData, n omola EVNUEPWVEL TLG AVTLOTOLYXEG
properties.

. Méow Data-binding, kaAouvtal oL pEBodolL FormatAreaResult() ko
FormatDistanceResult() 6exOpevVeEC WG OPLOUA TLG UTIOAOYL{OMEVEC TLUEG
ToUu eUPadou Kal TNG MEPLUETPOU avTioTolya, Tou elval amoOnKeUUEVEG
otnv GeoData. KotoTLy, oL TLUEG AUTEG KATAXWPOUVTAL OTA avVTioToL o
Textboxes Tou Ul, evnUepPWVOVTOG TOV XproTn.

. H CalculateAreaPage kalel tn pEéBodo ReverseGeocodeAsync tng
GeocodeService pe oplopa tn B€on tou tedevtaiov onpeiou mou eAndONn
Qo TO XPNOoTN KATA TNV Kataypadn TNg LETpoUevVNC eploxnc. O Bing
Maps Server amovtd 0To EpWTNUA EMLOTPEPOVTAC TNV AOTIKN dtevlBuvon
Tou onpelovu (0806¢, meploxn KATL.), N omoila Kataywpeital oto avaloyo
Textbox tou Ul.
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5 TESTING & NIZTOMNOIHZH ANO MICROSOFT

H epappoyn nou avamntuéape, aveéfnke oto Windows marketplace adol nmpwta
TILOTOTIOLRONKE aTto TOUG TEXVIKOUC TNG Microsoft otnv AUEPLKN, OE pLa
TUTIOTIOLNMEVN Kal pakpookeAn Stadikaoia. H teAeutaia amookomnel oto va
e€aodalioel 0Tl oL edpappoyég ou Ba StatiBevral amnod to enionpo marketplace, 6a
elval otaBepég Pe ULKPEG AMALTAOELG O TIOPOUG TNG CUOKEUNG TOU Xpnotn, 6€ Ba
elval kakoBoulAeg, Ba tnpouv TNV udlotapevn vopoBeoia avadopika Ue To
TIEPLEXOUEVO TOUG KAl TNV eMefepyacia Twv Mpoowrikwyv Sedouévwy Tou Xprotn,
evw mapdAAnAa Ba akoAouBoUV KoL GUYKEKPLULEVA AELTOUPYLKA XOPAKTNPLOTLKA.

OLmpodilaypadéc mou avadépbnkav epapuolouv StadopeTikd ava epapuoyn,
KaBwg To €ld0o¢ Twv MAnpodoplwy mou autn enefepyaletal, TA Sensors mou
EVEPYOTOLEL, N TEXVOAOYla tou xpnotuornolel (XNA yia games 1) Silverlight ywa
edpapuoyEg), Stapopdwvouy Kal Toug avAAOYoUG TEPLOPLOUOUG. ZTLG ETOUEVEC
napaypadouc Ba avadépoupe Tig mpodlaypadeg ekeives mou eAndOnoav utt' oYy
KQTA TNV UAoTtoinon Tn¢ mapovoag epapuoync.

5.1 NPOAIATPA®DEZ ETAIPIKHZ MOAITIKHZ

@eomioTtnkav yla va TpooTateUoUV TO repository SLavoung tTwv epopuoywyv
(windows marketplace) kal Twv xpnoTtwv TOU, KAl yla TNV KaBLEpwaon Kowou
OUOTNHOTOC AELTOUPYLKWY XOPOKTNPLOTIKWY TwV epapuoywv, mou Ba kKaAUTtouy
KOTA TO HEYLOTO SUVATO TIC KATAYEYPAUMEVES AVAYKEG TWV XPNOTWV.

OLmpodlaypadég mou emnpeacay tn ebapuoyn Hag eivat:

1. Hedoappoyn Ba MPEMEL va LN UTTOVOUEVEL TNV l0PAAELD TWV CUCKEU WV, TOU
marketplace, gite va dnutouvpyel tTnv mBavotnta PAaipatog Tou xpHotn Tng

2. H koataypadn tnc tpgxovoa Tonobeoiag Oa mpémel va uAomoleital
QMOKAELOTLKA LEOw Tou windows phone API.

3. Htpéxouoa tonobeoia amoteAel MPoowTiko S€60UEVO, KAl WG EK TOUTOU OL
XPNOTEC Bal TIPETEL VA EVNLEPWVOVTOL ATIO TNV EPapUOYH YLO TOV TPOTIO
alomoinong Twv 6eSoUEVWYV TOUG, EVW Ba TIPETEL VAL UTIAPXEL EVOWUATWHEVN
n SuvaToTNTA ATIEVEPYOTIOLNONG TOU sensor eVvtomiopou (GPS), Aettoupyla
Tiou BaL TIPEMEL VAL YVWOTOTOLELTAL OTO XPrioTtn LECW Tou Privacy Policy tTng

edappoyng.

59



4. Toa ocuAAeyopeva dedopéva tonoBeaiag Oa mpeEmeL va xpnoLonoLlouvtal
QTOKAELOTIKA KAl LOVO YLa TNV ETUKAAOU LEVN AELTOUPYLKOTNTA KL OXL YL
AaAAoug okomoug.

5. Na eivatl mAnpwg Asttoupytkn 0tav avaktatal ano to marketplace

6. H kooTtoAOynon tng va unv eivat mapdaioyn, avtlOetwg va pubuiletat amnod tn
dUOoN KoL TO EUPOC TWV AELTOUPYLWV TNG.

5.2 TEXNIKEZ NPOAIATPA®EZ

Avadépovtal oTov EMOUEVO Ttivaka oL avtiotolxeg podlaypadEg, Kat ot
€\eyxol mou mpaypatomnol)inkav amno toug testers tng Microsoft, yla tnv
riotonoinon tg epappoyns. Avadepoupe 5w Mwg avtioTolxol EAeyxoL
SlevepynOnkav kal oo pepla pog npwtou urtoBAnBel n epapuoyn,
TPOKELUEVOU va e€aodalloBel n OAoKARpwWON TNG MLOTOTOLNCNG ATO TOUG
testers. OL éAeyxol SlevepynBnkav TO00 OE TIPAYLATLIK CUCKEUT], 000 Kol
otou¢ SlaBéolpuoug emulators tTng MAAtPop LA AVATTTUENG.

Anaitnon Awevepyoupevog EAgyXoG

Na gival AeltoupyLkn o€ 1. Eykataotaon oe §00 Kot

S1apOPETIKEC CUOKEVEC TTOU TTANPOUV
TLG ATALTAOELG UALKOU (pEyeBog
HUVAUNG) Ko cuppatn og ekelveg mou
€XOUV KATWTEPEC TpodLaypadEg.

TIAPOTIAVW CUCKEUVEC TTOU
TIANPOUV TIG avadEPOUEVEC
QTALTAOELG UALKOU.

Aladoxkn eykotaotoon Kat
arneykataotaon dixwg va
napouvaotacBolv opaipata.
Ooéptwpa TNG Edappoyng Kat
Xpnon tng bixwe va
TlapaTnPELTaL KAmola
QoUUBATOTNTA LLE TN CUOKEUN)
niou Ba obnyovoe og "maywpua”
™G TeAeuTalag.

Na xelpiletal kaBe exception mou
uropet va "okoavdaiioOel"
(ave€aptnTa av n mnyn lval to
unapyov API eite auto mou
Snuolpynaoe o xpnotnc), avti va
KAglogL anpoopeva n epapuoyn.

Doptwpa g edapuoyng,
SlLapKn ¢ MAonynon oTLg
oeAdec, KAeloLpo.

‘EAgyxog duvatotntog

amOKPLONG TNG EGAPUOYNG WG
TPOG TNV eLocaywyn dedopévwy
KalL TNV mAonynon o€
nieplntwon mou MpoKUYEL
exception. I& MePLMTWON IOV
"Maywoel", n motonoinon
QTTOTUYXAVEL.
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Oa npémnel va epdavioel TV mpwtn
000vn evtog 3s ano tn oTyun
€vapénc tng oOpTWONG KoL vo Umopet
VOl OLVTOTTOKPLVETOL OE EVEPYELEG TOU
Xprnotn evtog 20s amnod tn oTyun
eKeivn.

XpovouEtpnon tou
SLooTAMOTOC LEXPL TNV
EUPAVLONG TNG APXLKNC 080vVNG
amno Vv évapén tng poptwong.
XpovouEtpnon Tou
Slootpatog oto onolo pmnopel
VO QVTOTIOKPLVETOL OE EVEPYELEC
TOU XproTn.

To popTwuA TNS EdhapUOYAS vVa
LKOIVOTIOLEL TNV QUECWG TIPONYOUHEVN
arnaitnon evw €xeL mponynOel
npoodato KAELOLHO amo To Xprnoth.

Ooptwpa edpapuoyrc,
mAorynon Kot KAEloLlo pe
Xxpnotn tou Back Button.
Apeco popTwH TNG
edpappoyng kat EAEYXOG OTL UTIO
QUTEG TLG CUVONKEG LKAVOTTOLEL
NV OUECWG TTPONYOUHEVN
npodlaypadn.

To popTwuA TNG EdhapUOYAS va
LKOIVOTIOLEL TNV QPECWG TIPONYOUHEVN
arnaitnon evw €xeL mponynOel
arnevepyomnoinon tng (n
amevepyomnoinon Unopet va
T(POKANDBEL pe to matnua tou Start
Button amo 1o xprotn, eite amno tnv
kAnon kamowu Launcher n Chooser
Qo TN CUOKEUN).

OOpTWHA TNG CUCKEUNG.
Armevepyornoinon matwvtag To
Start Button, $popTWHA TNG QO
To menu Twv dLabéoipwv

epapuoywv.

‘EAeyx0G OTL TAnpoti tnv

arnaitnon epdaviong apxkng
0006vN¢ KaL AmMoKPLOLOTNTOG
EVTOC TWV MPOPAETIOUEVWV
XPOVWV.

To Back Button mpémnel va TAonyetL 1o
XPnotn w¢ akoAoLOwG:

1. Ztnv mepimtwon mou gival
otnv apxtkn oeAida, va KAeivel
€€odo amno tnv edpappoyn.

2. Av eival og evdlapeon oeAida
VoL ToV MAONYEL o€ KAmoLa
T(PONYyOUHEVN OTN oToifa Twv
OeAOWV (KL OXL AVayKOOTIKA
O€ aUTH ou Bplokotav
QKPLBWE PONYOUUEVWG).

3. Av €xeLkamolo dialog/context
menu OVOLKTO, VA TO KAELVEL
TIAPOEVOVTAC OTNV TPEXOUCA
oeAiba.

Ooptwpa epappoyng, matnua
Tou Back Button petd to
TANpeCg dpoptwua, emifefaiwon
OTL Oa KAELOEL KAVOVLIKA.
Doptwpa edpapuoyr,
mAonynon o€ evllapeon
oeAida, matnua Back Button,
€A\EyX0OC OTL EMAVEPYXETAL OF
T{PONYOUHEVN CEALSO WG TTPOC
TN otoifa Twv ceAldwv.
Doéptwpa epapuoyng avolypa
kamotou dialog/context menu,
natnua tov Back Button, Ku
€\eyxoc OtL Ba kKAeloeL To
dialog/context menu mou eival
QVOLKTO.
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Oa MPETEL VoL 1N EeEMePATEL TO OPLO
Twv 90 Mb XpnoLUOTIOLOUEVNG

HUVNUNG O€ pot SeSoPEVN OTLYUN.

Xpnon ewdikov epyaleiou yla
monitoring (StaB£otpo oto
Visual Studio 2010).

Oa mpPEMEL va U KaBuoTtepel n
eunobileL To xprotn va
T(PAYUOTOTOLEL €lTE va SEXeTOL €lTE
VoL TEPUOTIZEL TNAEDWVIKEG KANOELG.

EmBeBalwon Umapéng onpatog
tnAedwviag.

DOoéptwpa epapuoync.

AP tnAedwVIKARG KARoNG.

‘EAeyx0G TtoLoTNTAG KAONG WG

T(POG TUXOV P UPOAEC elte
S0VNOELC TNC OUOKEUNG.
Teppatiopog KARongc.
EruBeBaiwon opaAng
gnavadopag tnG epapuoyng
OTO TIPOCKNAVLO.
Anevepyomnoinon ebapuoyng
TIATWVTOC To Start Button.
Mpaypatonoinon KAnonc.

Oa mPEMEL va i KaBuoTtepel n
eumobilel to xprotn va otéAvel SMS
n MMS.

EruBeBalwon Umapéng onpatog
Asdwviac.

EruBePBaiwon otL bev eival og
AeLToupyla mtRong.

doptwpa edpappoyng.
Arnevepyomnoinon matwvtag 1o
Start Button.

‘EAgyxog duvatotntog

amooTtoAn¢g SMS/MMS mpog
AaAAo SLabéoipo tnAédwvo.

Oa mpémneL va un kabuotepel n
eunobileL to xprotn va d€xetal SMS
n MMS.

EmBeBaiwon vmapéng onuartog
tnAedwviag.

EruBePBaiwon otL bev eival o
Aettoupyla mtiong.

Ooéptwpa edpapuoync.
AmootoAny SMS/MMS otn
OUOKEUN KOl OVOOVN
Stapketag 10 min.
Anevepyomnoinon ebapuoyng
TIATWVTAC To Start Button.
EruBePBaiwon otL n eldomoinon
yla 1o elogpyxopevo SMS/MMS,
eudaviletal otnv 0006vn evtog
5s ad' 0Tou KAeloeL N

ebappoyn.
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H epappoyn Ba mpémel va unv
KAElVEL ampoOopeva OTav SExeTal
tAsdwvikn kAnon, SMS n MMS.

EmBeBalwon Umapéng onpatog
Asdwviac.

EmuBeBaiwon ot dev elval os
AeLToupyla Trong.

AP tNAePwVLIKAG
kAjon¢/SMS/MMS.
EruBeBaiwon otL n edappoyn
6e Ba "naywoel" eite kKAeloel
QTPOCHEVA.

Y€ TEPUMTWON ELOEPXOUEVNG
KAnong, va anavinBel n KAnon
emBeBalwvovtag mapaAAnia
OTL n epoppoyn gival oto
TIPOOKAVLO, EVW O€ TiepimTwon
APng SMS/MMS, dvolypa tou
ELOEPXOUEVOU UNVUUOTOC KOl
emuBeBaiwaon opaing
enavadopag otnv epoappoyn
natwvrag to Back Button.

To meplexopevo ¢ ehapUoyns

(kelpevo kat controls) Ba mpémnel va

elval mavrote opatad, aveéaptnta
TOU theme Tou €xeL eTUAEEEL O
XpNotng (urmtapxouv 2 €idn themes
Dark/Whtie background).

MetaBoon otig puBULoELG TNG
OUOKEUNG KaL Evepyormoinon
tou Dark/White background
theme.

Doptwpa g edpapuoyng
EmuBeBailwon OTL TO KElpEVO Kall
Ta controls tng edapuoyng
elval eudlakptra.

Oa mpémeL va avaypdadovtal To

ovopa tng epappoyng, n €kdoaon, Kat
oTOLlXEla ETMLKOVWVLOG OE TLEPLOTITN

B€on eviog tng edappoyng.

Ooéptwpa epapuoyng
EruBeBaiwon otL n edappoyn
avaypAadeL TG ATALTOU UEVES
TAnpodopieg o mepiontn
B¢on.

Ewkdva 61: AtattoUEVEG TEXVLKEG Ttpodilaypadég twv edappoywv tou Windows marketplace.
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5.3 EMINPOXOETEZ MPOAIATPADE:

OLpooBeTeg mpodlaypadEc meplthapBavouv:

Anaitnon Awevepyoupevog EAeyxog

Ze mepintwon nmou o GPS sensor 1. MetdPaon otig pubuioelg kot

arnevepyornolnOet amno tig pubuioelg gvepyoroinon tov GPS

NG OUOKEUNG, N ebapuoyn va 2. Ooptwpa ebapuoyng

TIAPOLLEVEL AELTOUPYLKN) (TTpoTEivETaL 3. MetaBaon otig pubpuioelg kat

VOl EVILEPWVEL TO XPNOTN YL TN UN- arevepyormnoinon tou GPS

SlaBeoipotnta tou GPS) 4. Emavoadopa otnv epappoyn Kot
€\EYXOC TNC ATOKPLOLUOTNTAG
g

EAaxlotomnoinon xpriong pnatapiag 1. Ooptwpa epappoyns

otav n 08ovn TG CUOKEUNG Elva 2. KAeidwpa 006vNng cUOKEUNG

KAELOWHEVN 3. EAeyxOC OTL SV TPEXOUV UN-
xpetaloUpeveg Slepyaoieg
(otnv epapuoyn autn
QUTTEVEPYOTIOL | GALE TN
Slepyaoia yla Tnv tpEYouca
B€on, mou evepyorolel Tov
awodntnpa GPS)

O gAdxLotog xpovog anodoptiong tng 1. NAApnG ¢option pnatapiog

uratapilog Ba mpénet va eivat 120 2. Evepyormoinon tng Aettoupyiog

min Qe TNV epappoyn va eivat TITAIONG OTN CUCKEUN

EVEPYN KOl HE TNV 0006vn tNng 3. Ooptwpua edpappoyng

OUOKEUNG KAELOWHEVN 4. KAelbwpa 08ovng

5. EmuBePfaiwon otLn pnatapia

Ba anodoptiotel o€
TouAdyloto 120 min

Ewkova 62: Aounég anattoupeveg ipodiaypadég twv epappoywv tov Windows marketplace.
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6 TAPOYZIAZH GPS AREA CALCULATOR

210 KepAAalo auTo Ba MAPOUGCLACOUE TIG OEALSEC TNG EPapUOYNC EVW
napAaAAnAa Ba ekteAoUE pla EpIMTWON XPAONG YLa TNV MANPECTEPN eNefrynon
TWV AELTOUPYLIKWV AemtTopepelwV. H epimtwaon xpriong nepAapfavet tov
UTTOAOYLOMO TOoU eBadoUl Kal TNG TTEPLUETPOU TIOU KOTOAQMBAVEL KATIOLA TTap AL
Tou emAE€ape Tuxaia. AkoAouBouv ta Bripata:

OOONH METABAZHZ

ErmtiAéyovtag tnv epappoyr) GPSAreaCalculator yia evepyomoinaon, epdaviletal n
TapokAatTw 08ovn (n omola mapapével ent 1.2 sec otnv 0006vn):

Ewkéva 63: 006vn petapaong.

H 006vn autn (splashscreen) kavel o opaAn T PeETABaon OTLG KUPLEG OEALOES
™G ebappoyng 0oo n tedeutaia poptwvel. Elval mpoatpetiky 6oov adopd tnv
niotonoinon t¢ edappoyng Kat dev emiteAel kamola dAAn Asttoupyia.

65



APXIKH ZEAIAA

MOoALg poptwoaoel n edappoyn, epdaviletal n apxtkr) 0806vn ou MEPLEXEL TO KUPLO

menu:

GPS AREA CALCULATOR
Haome Page

Create New Session

View Saved Sessions

About GPS Area Calculator

Ewkova 64: MainPage

Amo6 edw o xprotng Umopet va:

e OpPXLKOTIOLAOEL pia VEa SLadLKkooia UTTOAOYLOUOU ULOG TIEPLOXNG,

e TpoPaliel TIG mapeAOoOUOEG LETPrOELG KAL TLG OTIOLEC €XEL amOoBNKeVOEL
oTN MVAUN

e va StaBaocesl to "About" TnG epapuoyrC, OTO OTOLO UMOpPEL va evnuepwOel
yla tnv Tpéxouoa £kSoon Kol va areVEPYOTOLNoEL T Suvatotnta
Kataypadng tou onpatog GPS

MNa pLa véa pétpnon emihéyel "Create New Session".
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KATATPAOH 2HMEIQN

ErmtiAéyovtag to "Create New Session" tn¢ apXlkng oeAldag petaBaivel otn oeAida
¢ Kataypadns TwV CUVOPLAKWY CNUELWV TN TEPLOXAG UTIO LETPNON:

GPS AREA CALCULATOR

Define Boundary Points

Latitude Longitude
Current Location | 47°38'414"N [122°08'28 3"W
Status

Ewkdva 65: DefineSurveyArea

21N oeAida epdavitovrat Suo Mivakeg. ZTOV MPWTO TMIVAKO EVNEPWVETAL YLO TNV
TpEXouoa BEan tou (Yypauun Current Location) ka®w¢ n cuokeun Slevepyetl
ouVEXOUEVEG ANPELG OTIYHATOC YL AUTO TO OKOTO, EVW OTN YpaUUn Status
EVNUEPWVETAL YLOL TNV TPEXOUCA KATAoTAON Tou aloBntrpa GPS. OL duvartég
KOTOOTAOELG ElvaL:
1. Ready: O xpriotng umopel va Slevepynoel pLa véa kataypadn tng TpEXouoag
B€ong uPnAng akpifelac.
2. Tracking (hold your position): O awoOntrpag GPS kavel kataypadn, Staotnua
oto omolo 6¢ pmopel va yivel véa Andn. Aedopévou otL kavel Andn 25
OTLYMATWY TIPOKELUEVOU Va UTIOAOYLOEL TO LECO Opo Toug, Slepyaoia auth

67



Slapkel amo 2s €wg 3s. O xproTnG MPEMEL VA TIAPAUEVEL aKivNTOG yLa va NV
AAAOLWVOVTAL OL LETP OELG.

3. Disabled: Evnuepwvel To xprotn nwg 6€ umopel va Slevepynoel véa
kataypadn tng O€ong Tou KaBwg EXEL amevepyomnoLnosL tov alcontrpa GPS
amno TIg pubuioelg TG cuokeung. Emiong mavel Kat n €vOelén tng Tpéxouacag
B€onc¢ (medio Current Location).

210 SeUTepPO mivaka PAEMEL TIG EWG TWPA KATAYEYPOUEVEG LETPHOELG TOU TIOU
QVTLOTOLYOUV oTta onpeia oploBEtnong tng meploxng. OL cuvtetaypuévec (latitude,
longitude) mpoBdaAlovtal e To format Twv Polpwv, Kal €Vl TO AMOTEAECHA TNG
aBpolong 25 LETPOEWY, TIPAKTLKH TTOU LELWVEL TO OPAAUA TWV ETIL LEPOUG
HeTpnoewv. Eniong mapexetal n duvatotnta, va dtaypdel pLo petpnon ¢’ doov
TIAPATNPROEL OTL SEV AVTATIOKPLVETAL OTNV TIPAYUATLKA TOU B€on. Z€ auTo
efunnpetel n emloyn Preview On Map otnv omoia mpoBAarAEL TIC £wC Twpa
KOTOYEYPOLLUEVEC LETPHOELG OE XAPTN.

Mua véa kataypadn 6€onc mpaypatonoleitol matwvrag to kouuni "Add Current
Location" , evw n SLEVEPYELA TWV YEWUETPLKWY HEYEOWV QO TN CUCKEUN)
Slevepyeital matwvrag to kouuni "Calculate Area.

Av ed' 600V £xel SlevepynBel pia TOUAAXLOTO HETPNON, O XPrOTNG AT OEL TO
Back Button tn¢ cuokeunc, Ba epdavicbel pla 08ovn emiBePfaiwong mou
TIPOELSOTIOLEL TO XPrOTN yLa TNV EMEPXOUEVN Sdtaypadr Twv Sedopévwy ou
OUVEANAEEE WG EKELVN TN OTLYUN:

Quit confirmation

Backwards navigation will cause loss of

current data. Proceed?

Ewova 66: EruBeBaiwon yla tnv £€§060 oo tn CUYKEKPLUEVN CUVESPIA METPROEWV.

MpootateVETOL £TOL OO TUXOV 1N NBeANUEVN evEpyEL 060U O TNV EdapuOoyN.
Ma va emaAnBeVeL TNV EYKUPOTNTA TWV UETPOEWV TOU LOKPOOKOTIKA,
HETAPALVEL GTNV TPOETILOKOTINON TwWV onpeilwv (mapaypadog 6.1.4).
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MPOEMIZKOMHZH 2E XAPTH

Kata tn dtapkela kotaypadrig TwV CUVOPLOKWY ONUELWY, 0 XpAOTNG
evOeEXOUEVWG va LN Bupadtal av mpaypotL kateypae éva emBupunto onpelo, gite va
B€AeL va emiBeBalwoel OTL oL KaTtaypadEG TTOU EKOVE EWG EKELVN TN OTLYUNA €lvat
akplBeic. Ze auto e€unnpetel n oeAida TNG MPOEMLOKOMNONG OTNV Omola oL
televtaieg mpoBdaAlovtal o€ XAaptn:

GPS AREA CALCULATOR
Map Preview

T L

& 000 DigiesiCl obe
B 20 Geclys

185 37 Piraeus, Greece

Back to Points Selection

Ewkova 67: PreviewPage

21O MOPASELYUA HaG, O XPNOTNG EXEL EWG TWPA KaTaypaPeL Tpla cuvopLakaA onueia,
Kol TO oxNUatopeVo TTOAUYWVO KOAUTITEL EvVa LEPOG TNG EKTOLONG TTOU TOV
evoladEpeL.

2tn oeAida Sivetal n duvatotnta yo peyEBuveon Tou XApTn WOTE va
ermBePalwoet 6tL To onUAdL AvVTAMoKpLVETAL OTNV TTpayUaTtiki 8€on otnv onola
€\afe tn pEtpnon. Av auto e cupPaivel ya Kamola LETpnon, Uopel va emaveABeL
otn oeAida kataypadng (matwvrac Back to Points Selection) otnv omoia pnopet va
N Slaypd et Kat tnv emavoAdpeL.
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YNOAOTNzZzMOz TEQMETPIKQN MEFEGQN

Ao tn ogAida kataypadrc Twv onpUeiwy, pmopel o xpotng va emAEEEL TOV
TEALKO UTIOAOYLOUO TWV HEYEBWVY TNC TIEPLOXNG YNC TTIOU UEAETA. ITO MOPASELYUA LOC
n mapakatw oBovn spdaviletal:

GPS AREA CALCULATOR

Results

€ 23 Whcrosot Comoration & 2000 DhgieaiGlobe
©'2070 Geokye

Area 13216 m?
Perimeter 675 m

185 37 Piraeus, Greece

Ewova 68: CalculateAreaPage.

O XpNotng €xeL elkdGVA TOU TTOAUYOVOU TNG UTO Slepelivnon MEPLOXNG, EVW OTOV
THVOKAL KATW OO TO XAPTN BAEMEL TG UTTOAOYLOUEVEG QTTO TNV EPAPHOYN TILEG TOU
epuBadot kot tng mepuétpou (EuBado: 13216 m* | Mepiustpoc: 675 m ).

OL TLHEG avaypadOovTaL QUTOUATWE OE HETPA KOL TETPAYWVIKA HETPA, Al sival
Pkt N avaypadr Toug Kal o AAAEG Hovadeg pnkouc Kot eppadou. Auto Tto
puBUileL o0 xpriotng pe tnv erthoyny Change Prefs:
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GPS AREA CALCULATOR

Results
View Preferences

Area expressed in: Square Meters

Hectares

Square Kilometers

Distance expressed in:
Meters
Kilometers
Miles

Map Mode: . Aerial o Road

Ewkova 69: ChangePrefs.O xprotng unopei va emAé§el AAAeg povadeg pétpnong onwg Kot StaopeTikd TUMO XApTN.

Me auTo Tov TPOTO N edappoyn UTToOAOYLIEL TA ATOTEAECOTO KOl 0 AAAEG
BaolkEG povAdEeG LETPNONG (OTWCE TTOSLA 1} XIALOUETPA YLa TO LAKOG KOl OTPEUUATA
Kall EKTapLa yla to eppado).

O xpnotng €xeL eniong tn duvatotnta va aAAAEL Tov TUTIO TOU XAPTH, WOTE VAl
un ¢aivovrtal Ta YewpopPLKa XapaKTnpLoTKA (Ttou eivatl kat n default emhoyn).
‘Eotw OTL emiAéyel Aerial mode yLa To XAptn, ModLa yla TO LAKOC KAl OTPEUUATA yLa
10 epPado. Natwvtag OK kKatoxupwvovtal oL aAAayEG Kal TTPOBAAAETAL N TTAPAKATW
oeAiba:
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GPS AREA CALCULATOR

Results

Area
Perimeter 2214 ft

185 37 Piraeus, Greece

Ewkova 70: CalculateAreaPage pne eVOANOKTIKEG LOVASEG LETPNONG KoL TUTIO XAPTH.

OL kopud£€G Tou MOAUYWVOU €xouv aplBunBOel pe tn ogLpd e TNV omoia o
XPNotng TLg katéypae. H edappoyn UTTOAOYLZEL KOL TA KK TWV OKLLWYV TTOU
EVWVOUV TLG KOPUDEG, KOL O XPAOTNG UIMOPEL va Ta TIPOBAAAEL TOTWVTAG EMAVW OF

HLo oo TG SUo KopudEG yla TNV ok ou tov evdladéEpel. H emopevn 086vn
arnelkovilel Tn Asttoupyia auth:

72



GPS AREA C/

Results

Distance (7 -> 1): 609 ft
Distance {1-> 2): 621 ft

Area
Perimeter

185 37 Piraeus, Greece

Ewova 71: CalculateAreaPage neévdeién tng anoéotaong avapeca o€ U0 §LadoxIKa cuVoPLOKA onEia.

2TO MOPASELYUA HOG, TTATWVTOG EMAVW oTnV kopudn #1, epdaviletal bubble mou
TIPOPBAAAEL TO UKOG TWV aKUwV 71 kat 1->2 otn povada HAKoug TNG EMAOYAG TOoU
xpnotn.

Na onuelwBOel 6tTL To oToLKElo XAPTN TTOU UTIAPXEL oTNV 000VN €lval S1adpaoTiko,
KoL Umopel 0 xprotng va meptnynOel og auTtov Kat va tov HeyeBUVeL, pe edpapuoyn
Baolkwv gestures mou umootnpilovtal ano ta smartphones.

AKOUN, KATW Ao ToV MIVaKa TWV OMOTEAECUATWY, avaypadeTaL n TpEXoUo
B€on tou xpnotn. H mAnpodopia autr avtAsital and avtiotowxo Web service, kal
nephapPavel katd oelpd (ed' 6oov sivat Stabéoipa) Ta MapakATw otolxeia: Ap.
0&ou, T.K., Tomo, Xwpa.. (oe StadopeTikég xwpeg, Stadopomolovuvtal Kot ot
avaloyec mAnpodopleg, m.x. otnv Apepikn avaypadetal kot n MoAtteia).
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ATNNOOHKEY2H 2TH MNHMH

Matwvtag TNV EMAOYH YLO TO CWOLUO TNG LETPNONG TOU, 0 XPRoTtNng petafaivel
otV enopevn oeAiba otnv omola KaAeital va emiBeBalwoEL TNV EVEPYELA TOU, Kall
TIPOOLLPETLKA VO ELOAYEL Pl oUVTOWN Tteplypadn yla tn LETPNON Tou.

GPS AREA CALCULATOR

Save Session

AN Building Project

DS i} Ml [ ocation: Marina Zeas
Recommended
configuration basem om
survey:

-Tennis court within
points 5-6-7-4
-Beach bar as close to
point 1 as possible

Ewkova 72: SaveSessionPage.

Me aUTOV TO TPOTIO, UMOpPEL va SLatnpel ONUELWOELG YLA TLG LETPAOELG TOU, KAl Vol
TIG oToLXEL0BETEL Pe avaloyn Teplypadr, urtokabLoTwvTag T XprHon XapTtou. AKOUn,
n ebappoyn anobnkeUoEL AUTOUATO ELKOVIOLO TTOU QTTELKOVIIEL TNV KOTOYEYPAUUEVN
TLEPLOYXI), WOTE VA TAPEXEL TTANPECTEPN ELKOVA OTO XPHOTN.
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ANNOOHKEYMENEZ METPHZEIZ

OLmapeABoOVUOEC LETPAOELG TTIOU £XOUV ATIOONKEUTEL Ao TO XPRoTn TNG
edpappoyng, ouvoyilovral otn oeAida pe titho Saved Sessions:

GPS AREA CALCULATOR

Saved Sessions

Description
B D -L T Solar Park
; Location: Moudania

100kW pl
installation

| Location: Athens Mall
b mended location

Email

Ewdva 73: SavedSessionsPage.

OL empépPoug MEPLOXES TalvoloUVTaL O€ AloTa PE TN OELPA UE TNV OTtola
kataypadnkav. Ot meplypad£g Tou XproTn Kot To €lkovidlo mou anoBrkeuoe yla
kaBe meploxn, BonBouv To XprHoTn va amouvnoveUCEL TLG CUVOAKEG UTIO TLG OTIOLEG
OlevepynOnke n kabe kataypadr. Ao AUTO TO ONUELO UTTOPEL VO EVEPYNOEL WG
akoAoUBwg:

e Na dlaypaet o pEtpnon
e Na avoifel og TAnNpn MpoPoAn pLa LETPNON
e Na anooteilel pe email Ta amoteA£opato TG LETPNONG
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6.1.7.1AIATPAOH METPHXZHZ

Ma kaBe pia amnod tig anobnkeupéves kataypadeg mepLoxng, Sivetal n
Suvatotnta Staypadrc Tou amo Tn UV tTNg cuokeunc. Natwvtac Delete otnv
emAeypuévn kataypadn, epdaviletal o mopakdtw Staloyog emiBePfaiwaong:

Delete confirmation

You really want to delete this session?

Ewova 74: EmuBeBaiwon Siaypadnig katayeypapévng nepLloxng.

Matwvtag ok ekteAsitol To aitnuad tou.

6172 NMAHPHZ MPOBOAH METPH2HZ2

Ao tn oeAida Twv amoBnKEVPEVWY LETPAOEWY, O XPNOTNG UTTOPEL var ETUAEEEL-
avoiel og mMAnpn poPoAn tnv embupntn yu' auvtov kataypadr. Na onuelwbel mwg
Ta amoteAéopata Oa mpoPANBOUV HE TIC AVTIOTOLYEG LETPLKEG LOVASEG Kal TUTIO
XAPTN TIOU ATAV EMAEYHEVA KATA TNV amoBnKeuon.

‘Eotw OTL 0 Xpnotng emtbupet va mpoBarAeL Tnv kataypadn #1. Oa mpEMEL va
TIATAOEL EMAVW OTNV avtiotolyn eyypadn tng Alotag, onodte n teAsutaio Ba
arnoktnosl unAe background (w¢ €vSel€n otL elval eTtAeypévn) kat Ba epdaviobei n

akoAouBn oBovn:
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GPS ARE/ CULATOR

Saved Sessions

Description

Green Roof Garden
on: Athens Mall
ymmended location

Email

Building Project

Location: Marina Zeas

OIM SUMVE
-Tennis court within

Ewéva 75: SavedSessionsPage. Exel emileyei n kataypadn #1ywa enefepyacia.

21N CUVEXELO TTATWVTAG, TO KOUWTL Load yivetal n mARpng npoBoAn tng LETtpnong
(va onpelwBel mwg To Avolypo LETPNONG ETULTUYXAVETAL EVOAAXKTIKA KAVOVTOG
double-tap otnv avtiotolyn eyypadn mou tnv nepLypadEL, MOPAKAUTTTOVTOG TN
xpnon tou Load Button).
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S ark

Ewkéva 76: Epdadvion ermheypévng kataypadnig, pe emthoyn ano tn Aiota tng oehidag SavedSessionsPage.

2tn oeAida autA payUaTomMoLElTaL N avAKTNon TwV SE60UEVWY QO TN UVAN
TNG OUCKEUNG, Ta oTtola tpoBaAAovTal oTo XprHotn Ue TG puBuioslg mpoBoAng mou
elye emAé€el katd tnv anoBnkevon NG Kataypadnic.

H oeAiba autn €xel apKeTEC opolotnTeg pe TNV CalculateAreaPage (Map. 6.1.5) e
™ Sdladopd otL oav emikedpalida pEpeL Tov TiTAo MOV aMESwaoe o XPrioTng otnv
kataypodn.
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6173 AMNOZTOAH ANOTEAEZMATQN ME EMAIL

H tpitn emiloyn otn oeAida Twv amoBnkeUUEVWY HETPOEWV (Ttap. 6.1.7), eival n
QTTOOTOAN HNVUHATOG NAEKTPOVLKOU Taxudpopeiou pe ta Sedopéva Kal
amoTteAEopOTA TNG LETPNONG. AUTO EMLTUYXAVETOL TTATWVTOG Email otn ypopupn mou
neplypadel tnv erlBupnti pétpnon. Eotw, oto mapddelyud pog ETUAEYOUUE TN
HETPNON ToU HOALG Slevepynoape (#3). Oa epdavioBel n akdAouBn 08ovn:

GPS AREA CALCULATOR

Building Project

Report will be sent to:

someone@mycompany.com

View Contacts

Ewova 77: SendEmailPage.

O xpnotng umopet va eTiAEEEL TTapaANTITN EVAAAAKTLKA e SUO TPOTOUG:
e QIO TNV AVTLOTOLXN UTINPECLO TTIOU EVOL EVOWHOTWHEVN OTO AELTOUPYLKO
ocvotnua, matwvtag View Contacts
e NAnktpoAoywvtog tnv emtbupntr dtevBuvon oto Textbox tng 0BovNG
‘Exovtag eKTeEAECEL pLa Ao TLG TPONYOUHEVEG HEBOSOUG, KaL matwvTag Send,
QTOOTEAAETAL TO TLAPOAKATW NAEKTPOVIKO LAVUMOL:
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TITLE:
Building Project

DESCRIPTION:

Location: Marina Zeas

Recommended configuration basen on survey:
-Tennis court within points 5-6-7-4

-Beach bar as close to point 1 as possible

AREA:
13216 m*

PERIMETER:
675 m

EDGES' LENGTHS:

(1->2): 189m
(2->3): 30m
(3->4): 60m
(4->5) 97m
(5->6): 21m
(6->7): 91m

(7->1): 186m

GPS5 POINTS (Latitude, Longitude):
(37.530722, 23.648763)
(37.931048, 23.646655)
(37.930892, 23.646534)
(37.930464, 23.64651)
(37.929906, 23.645663)
(37.925783, 23.64585)
(37.530083, 23.646816)

ST Y, N S T B N Ry Y

Map display of the above points can be achieved by inserting each one of them
(without the parentheses) into the "Search" field of a Bing Maps window and then

pressing the Search button.

Ewkova 78: Mapadelypo NAEKTPOVIKOU UNVUHATOG IOV anooTéAAEL 0 XPHOTNG O AoyapLacpd tng emAOYRG TOU, HE T anoteAéopata
piag katoypadnig.
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H popdn tou anectaApévou UNVUROTOC, ANOCKOTIEL OTO Va HETAPEPEL OTO XPROTN

OoAa ta StaBéoipa dedopéva o oxeTilovtal He TN KETPNON, Slatnpwvtag £€ToL TNV

TMAnpéotepn duvatn elkéva tng kataypadng. ArtoteAeital amnod Tig EAG EVOTNTEC:

1.
2.
3.

Tov titAo tn¢ kataypadng, 0w Tov AnESWOE 0 XPOTNG KATA TO CWOLUO.
Tnv neplypadn tne kataypadng.

To anotéAeopa Tou euPfadou Tng uno Slepelivnong MEPLOXNG, avaypadOoUeVn
LE TLG ETUAEYUEVEG (KOTA TO 0TASLO TOU OWOLUATOG) HOoVASEC HETPNONG TOU
euBadou.

Tn ocuvoALKA TEPLUETPO TNG TIEPLOXNG, HE TN Hovada URKOUC TNG EMAOYNG TOU
xpnotn.

To UAKN TWV EMUEPOUG AKLLWV TIOU QVOTTOPLOTWVTOL HE Ta {eVyn TwV
KopudwvV oV TIG UVBETOUV. OL KOPUDEG AVOTIOPLOTWVTOL LE TOUG 0pLBUOUG
TIOU TOUG amodobnkav Katd tnv kataypadn.

Ol KOPUDEC TOU TIOAUYWVOU TNC TIEPLOXAC LE TLC GUVTETAYHEVEC GPS>.

FEVIKOTEPQ, N XPNOLULOTNTA TNE ATOOTOANG TWV ATOTEAECUATWY LECW email,

QTTTETOL OTO YEYOVOG OTL oL TAnpodopiegc umopouv MAEov va SLlakLvouvtal eupuTEpa

Kall va aroBnkevovtal o€ eVAAAOKTIKOUC TTPOOPLOLOUC, AVTL VO TIAPOHEVOUV LOVLLOL

OTN GUOCKEUI) TIOU TLG KATEYpaE, ETLTPEMOVIAC OTO XPrOTN VA TIG LOLPAOTEL KAl E

AAAOUC XPHOTEG.

3

To API tou Windows Phone &gv umootnpilet attachments ota ansotaApéva emails kat wg ek touTtou dev

ouunepANdONKe n ekova (apxeio .png) MOU AVATTAPLOTA TNV KOTAYEYPAUEVN TIEPLOXA OTO XAPTN.
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7 NAPAPTHMA: KQAIKAZ EODAPMOIHZ

MNapaBETou e HEPOC Ao TOV KWELKA TTOU cuyypAdNKE oTa TTAALoLA TNG
SUTAWUATIKN G EPYOOLOG. ZEKLVOULE OPLOPEVES IO TIG ovIOTNTEG Tou Model Layer,
Kol ouveyiloupe e To Presentation Layer. Mo KABe pio amo tig 0806veg mou Ba
TIapoUCLAcOoUE, Ba mapabEoou e T0o0 To apxeio XAML 6co kot to code-behind file.

7.1 MODEL LAYER

APPLICATION CLASS

using System.Windows;

using System.Windows.Navigation;
using Microsoft.Phone.Controls;
using Microsoft.Phone.Shell;

using Classes;

using System.Windows.Media.Imaging;
using System.IO.IsolatedStorage;
using System;

using System.Threading;

namespace FrontEnd2

{
public partial class App : Application
{
const string imagesDirectoryName = "sessions_images";
const string imageCounterKey = "sessionImageCounter";

public WriteableBitmap tempImageBitmap;
public GeoData geoData;

public Units metricUnits;

public SessionsStorage sessionsStorage;
public bool LocationServicesEnabled;

public string generateImageUri()

{

int imageRegistry;

Int32.TryParse(IsolatedStorageSettings.ApplicationSettings[imageCounterKey].ToString()
, out imageRegistry);

imageRegistry++;

string imageUri = string.Format("{0}/img{1}.jpg", imagesDirectoryName,
imageRegistry);

IsolatedStorageSettings.ApplicationSettings[imageCounterKey] =
imageRegistry.ToString();

return imageUri;

}

public PhoneApplicationFrame RootFrame { get; private set; }

public App()
{

// Global handler for uncaught exceptions.
UnhandledException += Application_UnhandledException;

// Standard Silverlight initialization
InitializeComponent();
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// Phone-specific initialization
InitializePhoneApplication();

// Show graphics profiling information while debugging.
if (System.Diagnostics.Debugger.IsAttached)

{

PhoneApplicationService.Current.UserIdleDetectionMode =
IdleDetectionMode.Disabled;

}
}

private void Application_Launching(object sender, LaunchingEventArgs e)

{

//Check if the user wishes to have location tracking
if
(IsolatedStorageSettings.ApplicationSettings.Contains("LocationServicesEnabled"))

Boolean.TryParse(IsolatedStorageSettings.ApplicationSettings["LocationServicesEnabled"
].ToString(), out LocationServicesEnabled);

else
{
IsolatedStorageSettings.ApplicationSettings["LocationServicesEnabled"]
= "true";
LocationServicesEnabled = true;
//~Check if the user wishes to have location tracking
sessionsStorage = new SessionsStorage();
//The directory that holds the preview images of the stored sessions
if (!sessionsStorage.iso.DirectoryExists(imagesDirectoryName))
{
sessionsStorage.iso.CreateDirectory(imagesDirectoryName);
IsolatedStorageSettings.ApplicationSettings[imageCounterKey] = "0";
}
Thread.Sleep(1200);
}
private void Application_Activated(object sender, ActivatedEventArgs e)
{
¥

// Code to execute when the application is deactivated (sent to background)
// This code will not execute when the application is closing
private void Application_Deactivated(object sender, DeactivatedEventArgs e)

{
}

sessionsStorage.Save();

// Code to execute when the application is closing (eg, user hit Back)
// This code will not execute when the application is deactivated
private void Application_Closing(object sender, ClosingEventArgs e)

{
}

sessionsStorage.Save();

// Code to execute if a navigation fails
private void RootFrame_NavigationFailed(object sender,
NavigationFailedEventArgs e)

{
if (System.Diagnostics.Debugger.IsAttached)
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// A navigation has failed; break into the debugger
System.Diagnostics.Debugger.Break();

}

// Code to execute on Unhandled Exceptions
private void Application_UnhandledException(object sender,
ApplicationUnhandledExceptionEventArgs e)

{
if (System.Diagnostics.Debugger.IsAttached)
{
// An unhandled exception has occurred; break into the debugger
System.Diagnostics.Debugger.Break();
}
}

#region Phone application initialization

// Avoid double-initialization
private bool phoneApplicationInitialized = false;

// Do not add any additional code to this method
private void InitializePhoneApplication()
{
if (phoneApplicationInitialized)
return;

// Create the frame but don't set it as RootVisual yet; this allows the
splash

// screen to remain active until the application is ready to render.

RootFrame = new PhoneApplicationFrame();

RootFrame.Navigated += CompleteInitializePhoneApplication;

// Handle navigation failures
RootFrame.NavigationFailed += RootFrame_NavigationFailed;

// Ensure we don't initialize again
phoneApplicationInitialized = true;

}

// Do not add any additional code to this method
private void CompleteInitializePhoneApplication(object sender,
NavigationEventArgs e)

{
// Set the root visual to allow the application to render
if (RootVisual != RootFrame)
RootVisual = RootFrame;
// Remove this handler since it is no longer needed
RootFrame.Navigated -= CompleteInitializePhoneApplication;
}
#endregion

Ewkova 79: Model Layer: Application class
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GEOTRACKER CLASS

using System;

using System.ComponentModel;
using System.Device.lLocation;
using System.Windows.Data;
using System.Globalization;

namespace Classes

{
public class GeoTracker : INotifyPropertyChanged

{

GeoCoordinateWatcher watcher;

public void UpdateCurrentStatus()
{

}

CurrentStatus = watcher.Status;

public GeoPosition<GeoCoordinate> currentPosition;
public GeoPosition<GeoCoordinate> CurrentPosition

{
get
{
return currentPosition;
}
set
{
if (currentPosition != value)
{
currentPosition = value;
OnPropertyChanged("CurrentPosition™);
¥
}
¥

private GeoPositionStatus currentStatus;
public GeoPositionStatus CurrentStatus

{
get
{
return currentStatus;
}
set
{
if (currentStatus != value)
{
currentStatus = value;
OnPropertyChanged("CurrentStatus");
}
}
}

private bool IsActive_PositionChangedEvt;
private bool IsActive_StatusChangedEvt;

#region Constructors
public GeoTracker() : this(true, true) { }

public GeoTracker(bool isActive_PositionChangedEvt,
isActive_StatusChangedEvt)

{

bool
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IsActive_PositionChangedEvt = isActive_PositionChangedEvt;
IsActive_StatusChangedEvt = isActive_StatusChangedEvt;
Initialize();

}

#endregion ~Constructors

#region Basic Functions
public void Initialize()
{
if (watcher == null)
watcher = new GeoCoordinateWatcher(GeoPositionAccuracy.High) {
MovementThreshold = 40 };
if (IsActive_PositionChangedEvt)
watcher.PositionChanged += new
EventHandler<GeoPositionChangedEventArgs<GeoCoordinate>>(watcher_PositionChanged);
if (IsActive_StatusChangedEvt)
watcher.StatusChanged += new
EventHandler<GeoPositionStatusChangedEventArgs>(watcher_StatusChanged);

¥
public void finalize()
{
watcher.StatusChanged -= watcher_StatusChanged;
watcher.PositionChanged -= watcher_PositionChanged;
if (watcher != null)
{
watcher.Dispose();
watcher = null;
}
¥
public void Start()
{
watcher.Start();
}
public void Stop()
{
if (currentStatus != GeoPositionStatus.Disabled)
{
currentStatus = GeoPositionStatus.Disabled;
OnPropertyChanged("CurrentStatus");
watcher.Stop();
¥
¥

public event PropertyChangedEventHandler PropertyChanged;
private void OnPropertyChanged(string propertyName)
{

if (this.PropertyChanged != null)

{

this.PropertyChanged(this, new
PropertyChangedEventArgs(propertyName));

b

b3

#tendregion ~Basic Functions

#region Live Position Tracking
void watcher_PositionChanged(object sender,
GeoPositionChangedEventArgs<GeoCoordinate> e)
{
currentPosition = e.Position;
OnPropertyChanged("CurrentPosition™);
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void watcher_StatusChanged(object sender, GeoPositionStatusChangedEventArgs e)
{
currentStatus = e.Status;
if ((currentStatus == GeoPositionStatus.Disabled) || (currentStatus ==
GeoPositionStatus.NoData)
|| (currentStatus == GeoPositionStatus.Initializing))
{
CurrentPosition = null;
OnPropertyChanged("CurrentPosition");

}
OnPropertyChanged("CurrentStatus");

}

#tendregion ~Live Position Tracking

#region Instant Position Tracking
const int noTracks = 24;
public void UpdateCurrentPosition()
{
double[] tempArray = new double[2];
for (int i = @; i < noTracks; i++)
{
Stop();
finalize();
Initialize();
Start();
tempArray[@] += watcher.Position.Location.Latitude;
tempArray[1] += watcher.Position.Location.Longitude;
}
currentPosition.Location = new GeoCoordinate(tempArray[@] / noTracks,

tempArray[1] / noTracks);
OnPropertyChanged("CurrentPosition™);

}

#tendregion ~Instant Position Tracking

}

#region Rendering Classes
public class StatusConverter : IValueConverter

{
public object Convert(object o, Type type, object parameter, CultureInfo
culture)
{
GeoPositionStatus status = (GeoPositionStatus)o;
switch (status)
{
case GeoPositionStatus.Initializing:
return "Ready";
case GeoPositionStatus.Ready:
return "Ready";
case GeoPositionStatus.Disabled:
return "Disabled";
case GeoPositionStatus.NoData:
return "Server Not Reachable";
}
return type.Name;
}
public object ConvertBack(object o, Type type, object parameter, CultureInfo
culture)
{
return null;
}
}
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public class CoordinateConverter :

{

public object Convert(object o, Type type, object coordType, CulturelInfo

culture)

{

}

public object ConvertBack(object o, Type type, object parameter, CultureInfo

culture)

{

}
}

double coordinate = (double)o;
bool neg = coordinate < 0d;

// Work with a positive number
coordinate = Math.Abs(coordinate);

// d/m/s/t Format

double d = Math.Floor(coordinate);
coordinate -= d;

coordinate *= 60;

double m = Math.Floor(coordinate);
coordinate -= m;

coordinate *= 60;

double s = Math.Floor(coordinate);
coordinate -= s;

coordinate *= 10;

double t = Math.Round(coordinate);

// Create padding character
char pad;

char.TryParse("0", out pad);
// Create d/m/s strings
string dd = d.ToString();

string mm = m.ToString().PadLeft(2, pad);
string ss = s.ToString().PadLeft(2, pad);

string tt = t.ToString();

// Append d/m/s

string dms = string.Format("{@}°{1}'{2}.{3}\"", dd, mm, ss, tt);

// Append compass heading
switch ((string)coordType)
{
case "Latitude":
dms += neg ? "S" : "N";
break;
case "Longitude":
dms += neg ? "W" : "E";
break;
¥
// Return formated string
return dms;

return null;

IValueConverter

public class TimestampConverter :

{

IValueConverter

public object Convert(object o, Type type, object parameter, CultureInfo

culture)

{

return String.Format("{0}", o0);
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public object ConvertBack(object o, Type type, object parameter, CultureInfo
culture)

{
return null;
b
¥
#endregion

Ewkoéva 80: Model Layer: GeoTracker class

GEODATA CLASS

using System;

using System.Collections.ObjectModel;
using System.Device.lLocation;

using System.ComponentModel;

using System.Linq;

namespace Classes

{
public class GeoData : INotifyPropertyChanged
{
private const int METHODS_SWITCHING_POINT = 839935;

public GeoData()
{

}

GeoPoint.ResetI();

private double area;
public double Area

{
get

{

return area;

area = value;

}

private double perimeter;
public double Perimeter

{
get

{

return perimeter;

perimeter = value;

}

public void CalculateArea()

{
//At least 3 selected points must exist

if (SelectedPointsSeq.Count >= 3)
{

double calculatedArea =
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EarthGeometer.SphericalPolygonArea2(SelectedPointsSeq.Select(
x => EarthGeometer.ToRad(x.Location.Latitude)).ToArray(),
SelectedPointsSeq.Select(x =>
EarthGeometer.ToRad(x.Location.Longitude)).ToArray());

if (calculatedArea < METHODS_SWITCHING_POINT)
{

}

else
Area =
EarthGeometer.SphericalPolygonArea(SelectedPointsSeq.Select(
x => EarthGeometer.ToRad(x.Location.Latitude)).ToArray(),
SelectedPointsSeq.Select(x =>
EarthGeometer.ToRad(x.Location.Longitude)).ToArray());
OnPropertyChanged("Area™);

Area = calculatedArea;

}
}

public void CalculatePerimeter()

{
if (SelectedPointsSeq.Count >= 3)

{

Perimeter = 0;

for (int i = @; i < SelectedPointsSeq.Count; i++)

{
GeoPoint geoPointl = SelectedPointsSeq.ElementAt(i);
GeoPoint geoPoint2 = SelectedPointsSeq.Skip(i +

1).FirstOrDefault() ?? SelectedPointsSeq.First();
Perimeter += EarthGeometer.GetDistanceM(
geoPointl.Llocation.Latitude, geoPointl.Location.Longitude,
geoPoint2.Location.Latitude, geoPoint2.Location.Longitude);

}
OnPropertyChanged("Perimeter");

}

private ObservableCollection<GeoPoint> selectedPointsSeq = new
ObservableCollection<GeoPoint>();
public ObservableCollection<GeoPoint> SelectedPointsSeq

{
get
{
return selectedPointsSeq;
¥
set
{
selectedPointsSeq = value;
}
¥
public void Add(GeoCoordinate location)
{
SelectedPointsSeq.Add(new GeoPoint(location));
}
public void RemoveItem(int objectId)
{
if (objectId - 1 < SelectedPointsSeq.Count)
{
GeoPoint.DecrementI();
for (int i = objectId; i < SelectedPointsSeq.Count; i++)
SelectedPointsSeq[i].Id--;
SelectedPointsSeq.RemoveAt(objectId - 1);
s
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}

public class GeoPoint : INotifyPropertyChanged
{

private static int i = 0;
private int id;
private GeoCoordinate location { get; set; }

public GeoPoint(GeoCoordinate geoCoordinate)

{
i++;
Id = i;
location = geoCoordinate;
}
public int Id
{
get
{
return id;
¥
set
{
id = value;
OnPropertyChanged("Id");
}
¥
public GeoCoordinate Location
{
get
{
return location;
}
set
{
location = value;
OnPropertyChanged("Location");
}
}
public static void DecrementI()
{
i--5
}
public static void ResetI()
{
i= 0;
¥

public event PropertyChangedEventHandler PropertyChanged;
private void OnPropertyChanged(string propertyName)

{
if (this.PropertyChanged != null)

{
this.PropertyChanged(this, new

PropertyChangedEventArgs(propertyName));
¥
¥
}

public static GeoCoordinate GenerateRandomLocation()

{
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return new GeoCoordinate(new Random().Next(®, 90), new Random().Next(9,
189));

}

public event PropertyChangedEventHandler PropertyChanged;
private void OnPropertyChanged(string propertyName)
{
if (this.PropertyChanged != null)
{
this.PropertyChanged(this, new
PropertyChangedEventArgs(propertyName));

}
¥
public void Reset()
{
Area = 0;
Perimeter = 0;
GeoPoint.ResetI();
selectedPointsSeq.Clear();
¥

Ewkova 81: Model Layer: GeoData class

7.2 PRESENTATION LAYER

MAINPAGE

<phone:PhoneApplicationPage
x:Class="FrontEnd2.MainPage"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
mc:Ignorable="d" d:DesignWidth="480" d:DesignHeight="768"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"
shell:SystemTray.IsVisible="True" Loaded="PhoneApplicationPage_Loaded">

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="Transparent">

<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<Image Margin="0,-30,0,0" Grid.RowSpan="2" Source="Landfield.png"
Stretch="UniformToFill" />

<!--TitlePanel contains the name of the application and page title-->
<StackPanel x:Name="TitlePanel" Grid.Row="@" Margin="12,17,0,28">
<TextBlock x:Name="ApplicationTitle" Text="GPS AREA CALCULATOR"
Style="{StaticResource PhoneTextNormalStyle}" FontSize="25" Foreground="Gold" />
<TextBlock x:Name="PageTitle" Text="Home Page" Margin="9,-7,0,0"
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Style="{StaticResource PhoneTextTitlelStyle}" FontSize="50" Foreground="Gold"/>
</StackPanel>

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel"” Grid.Row="1" >
<Grid.RowDefinitions>
<RowDefinition Height="*"></RowDefinition>
<RowDefinition Height="*"></RowDefinition>
<RowDefinition Height="*"></RowDefinition>
</Grid.RowDefinitions>
<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Content="Create New Session" Height="72" Name="buttonl"
Click="buttonl_Click" Grid.Row="©" Margin="0,100,0,0"/>
<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Content="View Saved Sessions" Height="72" Name="button2"
Click="button2_Click" Grid.Row="1"/>
<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Content="About GPS Area Calculator" Height="72" Name="button3"
Click="button3_Click" Grid.Row="2" Margin="0,-100,0,0" />

<Popup Grid.RowSpan="3" Name="popupAbout"” IsOpen="False">
<Border Padding="5,0,5,0" BorderBrush="White" BorderThickness="2"
Background="Black" Height="629" Width="456" Margin="12,0">
<Grid>
<Grid.RowDefinitions>
<RowDefinition Height="*"/>
<RowDefinition Height="Auto"/>
</Grid.RowDefinitions>

<ScrollViewer VerticalScrollBarVisibility="Visible" >
<StackPanel Grid.Row="0" >

<TextBlock FontSize="24" Foreground="Honeydew"
TextDecorations="Underline">Overview</TextBlock>

<TextBlock Foreground="Snow" TextWrapping="Wrap">
GPS Area Calculator enables the easy calculation of the critical attributes that
describe land plots, along with the display, storage and delivery of the related
information. Assuming that the plot of study forms a polygon, the user has to record
the GPS signal at the vertices of this polygon, and the app evaluates its area,
perimeter and length of every edge. The land measured, is displayed on the map, and
there is flexibility regarding the map view mode (aerial or road) and the form of the
numerical results (area and distance metric units). The user is given the option to
store data in the device along with personal notes, and share it via email.

</TextBlock>

<TextBlock FontSize="24" Foreground="Honeydew"
TextDecorations="Underline" Margin="0,15,0,0">Accuracy</TextBlock>

<TextBlock Foreground="Snow" TextWrapping="Wrap">
Like any scientific instrument, GPS Area Calculator derives results that ...

</TextBlock>

<TextBlock FontSize="24" Foreground="Honeydew"
TextDecorations="Underline" Margin="0,15,0,0">Version</TextBlock>

<TextBlock Foreground="Snow" TextWrapping="Wrap">1.1

</TextBlock>

<TextBlock FontSize="24" Foreground="Honeydew"
TextDecorations="Underline" Margin="0,15,0,0">Privacy Policy</TextBlock>
<TextBlock Foreground="Snow" TextWrapping="Wrap">
Location information is not at any time disclosed
to any "Third Party". Sharing is only possible through the emailing option which is
available at the user’s discretion.
</TextBlock>

<CheckBox Checked="CheckBox_Checked"
Unchecked="CheckBox_Unchecked" Name="theCheckbox" IsChecked="{Binding }">
<TextBlock Foreground="Beige" TextWrapping="Wrap">
Location Tracking Enabled
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</TextBlock>
</CheckBox>

<TextBlock FontSize="24" Foreground="Honeydew"
TextDecorations="Underline" Margin="0,15,0,0">Contact</TextBlock>

<TextBlock Foreground="Snow" TextWrapping="Wrap">

We would appreciate your feedback regarding the
application, and we are always open to new ideas, so please don’t hesitate to contact
us:

</TextBlock>

<HyperlinkButton Foreground="LightBlue"
Content="dimevag@hotmail.com" Click="HyperlinkButton_Click"></HyperlinkButton>

<TextBlock FontSize="24" Foreground="Honeydew"
TextDecorations="Underline" Margin="0,15,0,0">Acknowledgments</TextBlock>

<TextBlock Foreground="Snow" TextWrapping="Wrap"
Margin="0,0,0,50">

Special thanks to Andreas Kontarinis and Ioannis
Kapranos for their invaluable support.

</TextBlock>

</StackPanel>

</ScrollViewer>

<Button Grid.Row="1" Style="{StaticResource
ButtonStyleThemeUnaware}" Foreground="Snow" BorderBrush="Snow" Content="Back"
Height="72" Width="173" Name="btnOK" Click="btnOK_Click" />

</Grid>
</Border>
</Popup>
</Grid>
</Grid>

</phone:PhoneApplicationPage>

Ewova 82: Presentation Layer: MainPage (XAML)

using System;

using System.Ling;

using System.Windows;

using Microsoft.Phone.Controls;
using Microsoft.Phone.Tasks;
using System.IO.IsolatedStorage;

namespace FrontEnd2

{

public partial class MainPage : PhoneApplicationPage

{

public bool LocationServicesEnabled;

public MainPage()

¢ InitializeComponent();

¥

private void buttonl_Click(object sender, RoutedEventArgs e)

{ NavigationService.Navigate(new Uri("/Page2.xaml", UriKind.Relative));
}

private void PhoneApplicationPage_Loaded(object sender, RoutedEventArgs e)

{
while (this.NavigationService.BackStack.Any())

94




{
}

this.NavigationService.RemoveBackEntry();

LocationServicesEnabled = (Application.Current as

App).LocationServicesEnabled;

e)

"true";

"false";

theCheckbox.DataContext

LocationServicesEnabled;

}

private void button2_Click(object sender, RoutedEventArgs e)
{

string url = string.Format("/Page4.xaml?SessionEntry={0}", "false");
NavigationService.Navigate(new Uri(url, UriKind.Relative));

}
private void button3_Click(object sender, RoutedEventArgs e)

{
popupAbout.IsOpen = true;

private void btnOK_Click(object sender, RoutedEventArgs e)
{

}

popupAbout.IsOpen = false;

private void HyperlinkButton_Click(object sender, RoutedEventArgs e)
{

var task = new EmailComposeTask

{
Subject = "User Feedback (Source app: GPS Area Calculator v1.1)",

To = "dimevag@hotmail.com"
s
task.Show();

protected override void OnBackKeyPress(System.ComponentModel.CancelEventArgs

{
if (popupAbout.IsOpen)
{
popupAbout.IsOpen = false;
e.Cancel = true;
}
base.OnBackKeyPress(e);
}

private void CheckBox_Checked(object sender, RoutedEventArgs e)

{
// MessageBox.Show( (theCheckbox.IsChecked).ToString());
MessageBox.Show((LocationServicesEnabled).ToString());
(Application.Current as App).LocationServicesEnabled = true;
IsolatedStorageSettings.ApplicationSettings["LocationServicesEnabled"] =

}

private void CheckBox_Unchecked(object sender, RoutedEventArgs e)

{
// MessageBox.Show( (theCheckbox.IsChecked).ToString());
MessageBox.Show((LocationServicesEnabled).ToString());
(Application.Current as App).LocationServicesEnabled = false;
IsolatedStorageSettings.ApplicationSettings["LocationServicesEnabled"] =
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Ewova 83: Presentation Layer: MainPage (code-behind)

DEFINEPOINTSPAGE

<phone:PhoneApplicationPage
x:Class="FrontEnd2.Page2"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"
mc:Ignorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True"
xmlns:Classes="clr-namespace:Classes;assembly=Classes"

Loaded="PhoneApplicationPage_Loaded" Unloaded="PhoneApplicationPage_Unloaded"
xmlns:local="clr-namespace:FrontEnd2"
>

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="Transparent">
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>
<RowDefinition Height="Auto"/>
<RowDefinition Height="Auto"/>
</Grid.RowDefinitions>

<Grid.Resources>
<local:ButtonStatusConverter x:Key="ButtonStatusConverter"/>
<Classes:CoordinateConverter x:Key="coordinateConverter" />
<Classes:StatusConverter x:Key="statusConverter" />

<DataTemplate x:Key="theTemplate">
<ListBoxItem Margin="0,0,0,0" >
<StackPanel Orientation="Horizontal" >

<Border BorderBrush="Silver" BorderThickness="1"
Padding="5,0,5,0" Width="56">
<TextBlock Text="{Binding Id}"
HorizontalAlignment="Center" VerticalAlignment="Center" Foreground="Snow"/>
</Border>
<Border BorderBrush="Silver" BorderThickness="1"
Padding="5,0,5,0" Width="150">
<TextBlock Text="{Binding Location.Latitude,
Converter={StaticResource coordinateConverter}, ConverterParameter=Latitude}"
HorizontalAlignment="Center" VerticalAlignment="Center" Foreground="LightBlue"/>
</Border>
<Border BorderBrush="Silver" BorderThickness="1"
Padding="5,0,5,0" Width="150">
<TextBlock Text="{Binding Location.Longitude,
Converter={StaticResource coordinateConverter}, ConverterParameter=Longitude}"
HorizontalAlignment="Center" VerticalAlignment="Center" Foreground="LightBlue"/>
</Border>
<Border BorderBrush="Silver" BorderThickness="1" Padding="0"
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Width="100">

<!--<Button BorderThickness="0" Content="X"
HorizontalAlignment="Center" VerticalAlignment="Center" Foreground="Red"
Click="ButtonIntolList Click"/>-->

<Button Style="{StaticResource ButtonStyleThemeUnaware}"
Margin="-18,-2,-12,-2" HorizontalAlignment="Center" VerticalAlignment="Center"
Name="btnDetete" BorderThickness="@" FontSize="16" Click="ButtonIntolList Click">

<TextBlock Margin="-8,0,-8,0" Text="Delete"

Foreground="Red" />

</Button>

</Border>

</StackPanel>
</ListBoxItem>
</DataTemplate>

</Grid.Resources>
<Image Margin="0,-30,0,0" Grid.RowSpan="5" Source="BlackBackground.png"
Stretch="UniformToFill" Visibility="{StaticResource PhoneLightThemeVisibility}" />
<!--TitlePanel contains the name of the application and page title-->
<StackPanel x:Name="TitlePanel" Grid.Row="@" Margin="12,17,0,28">
<TextBlock x:Name="ApplicationTitle" Text="GPS AREA CALCULATOR"
Style="{StaticResource PhoneTextNormalStyle}" Foreground="Gold"/>
<TextBlock x:Name="PageTitle" Text="Define Boundary Points" Margin="9, -
7,0,0" Style="{StaticResource PhoneTextTitlelStyle}" FontSize="40" Foreground="Gold"/>
</StackPanel>

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0">
<Grid Name="tableCurrentPosition" >
<Grid.ColumnDefinitions>
<ColumnDefinition Width="*"/>
<ColumnDefinition Width="137"/>
<ColumnDefinition Width="137"/>
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition />
<RowDefinition />
<RowDefinition />
</Grid.RowDefinitions>

<Border BorderBrush="Silver" BorderThickness="0,0,1,1"
Grid.Column="0" Grid.Row="0">
</Border>
<Border BorderBrush="Silver" BorderThickness="0,1,1,1"
Grid.Column="1" Grid.Row="0">
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockColumnLatitude" Text="Latitude" VerticalAlignment="Top"
Foreground="Beige" />
</Border>
<Border BorderBrush="Silver" BorderThickness="0,1,1,1"
Grid.Column="2" Grid.Row="0">
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockColumnLongitude" Text="Longitude" VerticalAlignment="Top"
Foreground="Beige"/>
</Border>
<Border BorderBrush="Silver" BorderThickness="1,0,1,1" Grid.Row="1"
Grid.Column="0">

<TextBlock Margin="3" HorizontalAlignment="Center"
Name="textBlockl" Text="Current Location" VerticalAlignment="Top" Foreground="Beige"
/>
</Border>
<Border BorderBrush="Silver" BorderThickness="0,0,1,1" Grid.Row="1"
Grid.Column="1">

<TextBlock Margin="3" HorizontalAlignment="Center"

97




Name="txtBlockCurrentLocationLatitude" Text="{Binding
Path=CurrentPosition.Location.Latitude, FallbackValue=-, Converter={StaticResource
coordinateConverter}, ConverterParameter=Latitude}" VerticalAlignment="Top"
Foreground="Yellow"/>

</Border>

<Border BorderBrush="Silver" BorderThickness="0,0,1,1" Grid.Row="1"
Grid.Column="2">
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockCurrentLocationLongitude" Text="{Binding
Path=CurrentPosition.Location.Longitude, FallbackValue=-, Converter={StaticResource
coordinateConverter}, ConverterParameter=Longitude}" VerticalAlignment="Top"
Foreground="Yellow" />

</Border>

<Border BorderBrush="Silver" BorderThickness="1,0,1,1" Grid.Row="2"
Grid.Column="0" >
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockGPSStatusLabel" Text="Status" Foreground="Beige" />

</Border>

<Border BorderBrush="Silver" BorderThickness="0,0,1,1" Grid.Row="2"
Grid.Column="1" Grid.ColumnSpan="2" >

<Grid>
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockGPSStatus" Text="{Binding Path=CurrentStatus, Converter={StaticResource
statusConverter}}" Foreground="DarkKhaki" />
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockGPSStatusTracking" Text="Tracking (hold your position)" Foreground="Red"
Visibility="Collapsed"/>
</Grid>
</Border>
</Grid>
</Grid>

<Border Margin="12,92,12,6" Grid.Row="2" BorderBrush="Silver"
BorderThickness="3" >
<ListBox Name="SelectedGPSLocationsView" ItemTemplate="{StaticResource
theTemplate}" Margin="0,-2,0,8">
</ListBox>
</Border>

<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Grid.Row="3" Content="Add Current Location" Height="72"
HorizontalAlignment="Left" ‘Name="buttonl" VerticalAlignment="Top" Width="243"
FontSize="20" Click="buttonl_Click" IsEnabled="{Binding Text,
ElementName=txtBlockGPSStatus, Converter={StaticResource ButtonStatusConverter},
FallbackValue=False}" />

<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Grid.Row="3" Content="Preview on Map" Height="72" Name="button2"
VerticalAlignment="Top" FontSize="20" Click="button2_Click" Margin="237,0,0,0" />

<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Content="Calculate Area" Grid.Row="3" Height="72"
HorizontalAlignment="Left" Name="calculateAreaButton" VerticalAlignment="Top"
Width="480" FontSize="26" Click="button3_Click" Margin="0,60,0,0" Grid.RowSpan="2" />

<Border BorderBrush="Silver" BorderThickness="3,3,3,0" Height="40"
Margin="12,0,12,361" Grid.Row="2" VerticalAlignment="Bottom">

<TextBlock Margin="-3,-3,-3,0" TextWrapping="Wrap" Text="Selected

Locations"” HorizontalAlignment="Center" VerticalAlignment="Center"
Foreground="NavajoWhite" FontSize="22" />

</Border>

<Border BorderBrush="Silver" BorderThickness="3,3,3,0" Height="48"
Margin="12,51,12,0" Grid.Row="2" VerticalAlignment="Top"></Border>

<StackPanel Orientation="Horizontal" Margin="14,121,16,249"
Grid.Row="2"></StackPanel>

<Border BorderBrush="Silver" BorderThickness="1" Padding="5,3,5,3"
Margin="14,53,409,320" Grid.Row="2">
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<TextBlock Text="Id" HorizontalAlignment="Center"
VerticalAlignment="Center" Foreground="Beige" />
</Border>
<Border BorderBrush="Silver" BorderThickness="1" Padding="5,3,5,3" Width="150"
Margin="71,53,259,320" Grid.Row="2">
<TextBlock Text="Latitude" HorizontalAlignment="Center"
VerticalAlignment="Center" Foreground="Beige" />
</Border>
<Border BorderBrush="Silver" BorderThickness="1" Padding="5,3,5,3" Width="150"
Margin="221,53,109,320" Grid.Row="2">
<TextBlock Text="Longitude" HorizontalAlignment="Center"
VerticalAlignment="Center" Foreground="Beige" />
</Border>
<Border BorderBrush="Silver" BorderThickness="1" Padding="0"
Margin="371,53,12,320" Grid.Row="2" />
</Grid>
</phone:PhoneApplicationPage>

Ewkova 84: Presentation Layer: DefinePointsPage (XAML)

using System;

using System.Windows;

using System.Windows.Controls;
using Microsoft.Phone.Controls;
using Classes;

using System.Device.LlLocation;
using System.Windows.Navigation;
using System.Windows.Data;

using System.Globalization;

namespace FrontEnd2

{

public partial class DefinePointsPage : PhoneApplicationPage

{
App a = Application.Current as App;

public GeoTracker geoTracker = new GeoTracker();

GeoData geoData;
Units metricUnits;
bool LocationServicesEnabled;

public Page2()
{

InitializeComponent();

txtBlockCurrentLocationLatitude.DataContext = geoTracker;
txtBlockCurrentLocationLongitude.DataContext = geoTracker;
txtBlockGPSStatus.DataContext = geoTracker;

a.geoData = new GeoData();
geoData = a.geoData;
geoData.Reset();

a.metricUnits = new Units();
metricUnits = a.metricUnits;
metricUnits.Reset();

SelectedGPSLocationsView.ItemsSource = geoData.SelectedPointsSeq;
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private void PhoneApplicationPage_Loaded(object sender, RoutedEventArgs e)

{

//Current Location display

geoTracker.Initialize();

geoTracker.Start();

LocationServicesEnabled = a.LocationServicesEnabled;
b

protected override void
OnNavigatedTo(System.Windows.Navigation.NavigationEventArgs e)

if (le.IsNavigationInitiator)

{

geoTracker.Initialize();
geoTracker.Start();

protected override void OnNavigatingFrom(NavigatingCancelEventArgs e)

{
if (le.IsNavigationInitiator)
{
geoTracker.Stop();
geoTracker.finalize();
}
base.OnNavigatingFrom(e);
¥
protected override void OnBackKeyPress(System.ComponentModel.CancelEventArgs
e)
{
try
{

if (geoData.SelectedPointsSeq.Count > @)

{
if (MessageBox.Show("Backwards navigation will cause loss of
current data. Proceed?", "Quit confirmation", MessageBoxButton.OKCancel) ==
MessageBoxResult.Cancel)

{
e.Cancel = true;
}
}
base.OnBackKeyPress(e);
¥
catch (Exception)
{
e.Cancel = true;
}
b
private void PhoneApplicationPage_Unloaded(object sender, RoutedEventArgs e)
{
geoTracker.Stop();
geoTracker.finalize();
}
private void ButtonIntoList_Click(object sender, RoutedEventArgs e)
{

Button button
Border border

(Button)sender;
(Border)button.Parent;
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StackPanel stackPanel = (StackPanel)border.Parent;
ListBoxItem listboxItem = (ListBoxItem)stackPanel.Parent;

if (MessageBox.Show("You really want to delete this location?", "Delete
confirmation"”, MessageBoxButton.OKCancel) == MessageBoxResult.OK)
{
int index = ((Classes.GeoData.GeoPoint)listboxItem.DataContext).Id;
geoData.RemoveItem(index);

}

private void buttonl_Click(object sender, RoutedEventArgs e)

{

if (LocationServicesEnabled)
{
if ((geoTracker.CurrentStatus == GeoPositionStatus.Ready) ||
(geoTracker.CurrentStatus == GeoPositionStatus.Initializing))
{
buttonl.IsEnabled = false;
txtBlockGPSStatus.Visibility = Visibility.Collapsed;
txtBlockGPSStatusTracking.Visibility = Visibility.Visible;
Dispatcher.BeginInvoke(() =>

geoTracker.UpdateCurrentPosition();
geoData.Add(geoTracker.currentPosition.Location);

SelectedGPSLocationsView.ScrollIntoView(SelectedGPSLocationsView.Items[SelectedGPSLoca
tionsView.Items.Count - 1]);
txtBlockGPSStatusTracking.Visibility = Visibility.Collapsed;
txtBlockGPSStatus.Visibility = Visibility.Visible;
buttonl.IsEnabled = true;

1)
}

else if (geoTracker.CurrentStatus == GeoPositionStatus.NoData)
MessageBox.Show("GPS signal is low. Try recording from an
alternative location.", "System notification", MessageBoxButton.OK);
else
MessageBox.Show("GPS receiver is inactive. Check your device
settings.", "System notification", MessageBoxButton.OK);
}
else
MessageBox.Show("Location tracking is disabled. To enable it go to
\"About GPS Area Calculator\" under the \"Privacy Policy\" section.", "System
notification"”, MessageBoxButton.OK);

¥
private void button2_Click(object sender, RoutedEventArgs e)
{
NavigationService.Navigate(new Uri("/Page2a.xaml", UriKind.Relative));
¥

private void button3_Click(object sender, RoutedEventArgs e)
{
if (geoData.SelectedPointsSeq.Count < 3)
MessageBox.Show("You must record at least three GPS points to
calculate the area.", "System notification", MessageBoxButton.OK);
else
NavigationService.Navigate(new Uri("/Page3.xaml", UriKind.Relative));

¥
}
public class ButtonStatusConverter : IValueConverter
{

public object Convert(object o, Type type, object parameter, CultureInfo
culture)
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string status = (string)o;

if (status == "Ready")
return true;
else if ((status == "Disabled") || (status == "Server Not Reachable"))

return false;
return false;

}

public object ConvertBack(object o, Type type, object parameter, CultureInfo
culture)

{
return null;
}
}
}
Ewdva 85: Presentation Layer: DefinePointsPage (code-behind)
CALCULATEAREAPAGE

<phone:PhoneApplicationPage
x:Class="FrontEnd2.Page3"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"
mc:Ignorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True"
xmlns:my="clr-
namespace:Microsoft.Phone.Controls.Maps;assembly=Microsoft.Phone.Controls.Maps"
Loaded="PhoneApplicationPage_Loaded"
xmlns:Classes="clr-namespace:Classes;assembly=Classes"
x:Name="Root">

<Grid x:Name="LayoutRoot" Background="Transparent" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>
<RowDefinition Height="Auto"/>
<RowDefinition Height="Auto"/>
<RowDefinition Height="Auto"/>

</Grid.RowDefinitions>

<Grid.Resources>

<my:ApplicationIdCredentialsProvider ApplicationId="AhwhcRkC-
SOyz8i_fSU3pXZxer9sIBQiS_qgfefmpQsVfPnraVZuwMv_Hb-MGBBtC" x:Key="MapCredentials" />

<!-- PUSHPIN TEMPLATE -->

<DataTemplate x:Key="PinTemplate">

<my:Pushpin Content="{Binding Id}" Location="{Binding Location}"

MouselLeftButtonDown="Pushpin_MouselLeftButtonDown"/>

</DataTemplate>

<!-- ~PUSHPIN TEMPLATE -->

<Classes:EnumBooleanConverter x:Key="enumBooleanConverter" />
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</Grid.Resources>
<Image Margin="0,-30,0,0" Grid.RowSpan="4" Source="BlackBackground.png"
Stretch="UniformToFill" Visibility="{StaticResource PhonelLightThemeVisibility}" />
<StackPanel x:Name="TitlePanel" Grid.Row="@" Margin="12,17,0,12">
<TextBlock x:Name="ApplicationTitle" Text="GPS AREA CALCULATOR"
Style="{StaticResource PhoneTextNormalStyle}" Foreground="Gold"/>
<TextBlock x:Name="PageTitle" Text="Results" Margin="9,-7,0,0"
Style="{StaticResource PhoneTextTitlelStyle}" FontSize="40" Foreground="Gold" />
</StackPanel>

<!l-- MAP WITH CONTENTS -->
<Border Grid.Row="1" BorderThickness="3" BorderBrush="Silver" Margin="12,0">
<my:Map Name="SubjectMap" CredentialsProvider="{StaticResource
MapCredentials}" >
<my:MapLayer Name="mapLayer" >

<my:MapPolygon Name="AreaMapPolygon" Fill="Blue" Stroke="Green"
StrokeThickness="2" Opacity="0.5" Visibility="Collapsed" />

<my:MapItemsControl Name="mapPushpins" ItemsSource="{Binding
SelectedPointsSeq}" ItemTemplate="{StaticResource PinTemplate}" />

<Popup Name="popupSelectedPushpinInfo" Grid.Row="1" >

<Border CornerRadius="6" BorderBrush="Black"
BorderThickness="2" Background="#CAES5E5E5" Tap="Border_Tap" >
<StackPanel >
<TextBlock Foreground="Black" FontWeight="Bold"
Name="txtBlockPushpinName" Margin="4,0,4,0" />
<TextBlock Foreground="Black"
Name="txtBlockPushpinDetails" Margin="4,0,4,-20" />
</StackPanel>
</Border>
</Popup>
</my:MapLayer>

</my:Map>
</Border>

<!-- ~MAP WITH CONTENTS -->

<Popup Name="popupNumericalResultsFormat" Grid.Row="1" Grid.RowSpan="2"
IsOpen="False" Margin="12,0,12,0">
<Border BorderBrush="White" BorderThickness="2" Background="Black"
Height="594" Width="456" >
<Grid>
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>
<RowDefinition Height="Auto"/>
</Grid.RowDefinitions>
<Grid.ColumnDefinitions>
<ColumnDefinition />
</Grid.ColumnDefinitions>

<TextBlock Grid.Row="@" Grid.ColumnSpan="2"
HorizontalAlignment="Center" FontSize="28" Margin="0,0,0,24" Foreground="NavajoWhite
Text="View Preferences" />

<Grid Grid.Row="1">
<Grid.RowDefinitions>
<RowDefinition Height="*"/>
<RowDefinition Height="*"/>
<RowDefinition Height="Auto"/>
</Grid.RowDefinitions>

<Grid.ColumnDefinitions>
<ColumnDefinition Width="244"/>
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<ColumnDefinition Width="*"/>
</Grid.ColumnDefinitions>

<StackPanel x:Name="stackPanelRadioButtons" Grid.Row="2"
Grid.ColumnSpan="2" Orientation="Horizontal" Height="90" >
<TextBlock FontSize="24" Margin="6,0,0,0"
Foreground="Beige" VerticalAlignment="Center" Width="180">Map Mode:</TextBlock>
<RadioButton Style="{StaticResource
RadioButtonStyleThemeUnaware}" Name="radioButton2" GroupName="radioButtonGroup"
Foreground="Snow" Width="130" IsChecked="{Binding Path=SelectedMapMode,
Converter={StaticResource enumBooleanConverter}, ConverterParameter=Aerial,
Mode=0OneWay}" >Aerial</RadioButton>
<RadioButton Style="{StaticResource
RadioButtonStyleThemeUnaware}" Name="radioButtonl" GroupName="radioButtonGroup"
Foreground="Snow" Width="130" IsChecked="{Binding Path=SelectedMapMode,
Converter={StaticResource enumBooleanConverter}, ConverterParameter=Road,
Mode=0OneWay}" >Road</RadioButton>
</StackPanel>

<TextBlock Grid.Row="0" Grid.Column="@" FontSize="24"
Margin="6,0,0,0" Foreground="Beige">Area expressed in:</TextBlock>
<ScrollViewer Grid.Row="@" Grid.Column="1" >
<ListBox FontSize="24" Foreground="Snow"
SelectedIndex="{Binding SelectedAreaUnit, Mode=TwoWay}"
x:Name="1listBoxSelectedArealnit" >
<ListBoxItem Margin="0,0,0,10" >Square
Meters</ListBoxItem>
<ListBoxItem Margin="0,0,0,10" >Acres</ListBoxItem>
<ListBoxItem Margin="0,0,0,10" >Hectares</ListBoxItem>
<ListBoxItem Margin="0,0,0,10" >Square
Kilometers</ListBoxItem>
</ListBox>
</ScrollViewer>

<TextBlock Grid.Row="1" Grid.Column="0" FontSize="24"
Margin="6,0,0,0" Foreground="Beige">Distance expressed in:</TextBlock>
<ScrollViewer Grid.Row="1" Grid.Column="1">
<ListBox FontSize="24" Foreground="Snow"
SelectedIndex="{Binding SelectedDistanceUnit, Mode=TwoWay}"
x:Name="1listBoxSelectedDistanceUnit" >
<ListBoxItem Margin="0,0,0,10" >Feet</ListBoxItem>
<ListBoxItem Margin="0,0,0,10" >Meters</ListBoxItem>
<ListBoxItem Margin="0,0,0,10"
>Kilometers</ListBoxItem>
<ListBoxItem Margin="0,0,0,10" >Miles</ListBoxItem>
</ListBox>
</ScrollViewer>
</Grid>
<Button Style="{StaticResource ButtonStyleThemeUnaware}"
Foreground="Snow" BorderBrush="Snow" Content="OK" Grid.Row="2" Height="72"
HorizontalAlignment="Left" Name="btnSavePreferences" Width="220" FontSize="22"
Click="btnSavePreferences_Click" />
<Button Style="{StaticResource ButtonStyleThemeUnaware}"
Foreground="Snow" BorderBrush="Snow" Content="Cancel” Grid.Row="2" Height="72"
HorizontalAlignment="Right" Name="btnCancel” Width="220" FontSize="22"
Click="btnCancel Click" />
</Grid>
</Border>
</Popup>

<Grid x:Name="NumericalResultsPanel" Grid.Row="2" Margin="12,12,12,0">
<Grid.ColumnDefinitions>
<ColumnDefinition Width="126"/>
<ColumnDefinition Width="*"/>
<ColumnDefinition Width="80"/>
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</Grid.ColumnDefinitions>

<Grid.RowDefinitions>
<RowDefinition />
<RowDefinition Height="34" />
<RowDefinition />

</Grid.RowDefinitions>

<Border BorderBrush="Silver" BorderThickness="1,1,1,1" Margin="0,-1,0,1">
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockArealLabel" Text="Area" VerticalAlignment="Top" Foreground="Beige" />
</Border>
<Border BorderBrush="Silver" BorderThickness="0,1,1,1" Grid.Column="1"
Margin="0,-1,0,1">
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockAreaValue" VerticalAlignment="Top" Foreground="Yellow" />
</Border>
<Border BorderBrush="Silver" BorderThickness="1,0,1,1" Margin="0,34,0,1"
Grid.RowSpan="2">
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockPerimeterlLabel” Text="Perimeter" VerticalAlignment="Top"
Foreground="Beige" />
</Border>
<Border BorderBrush="Silver" BorderThickness="0,0,1,1" Grid.Column="1"
Margin="0,34,0,1" Grid.RowSpan="2">
<TextBlock Margin="3" HorizontalAlignment="Center"
Name="txtBlockPerimeterValue" VerticalAlignment="Top" Foreground="Yellow"/>
</Border>
<Border BorderBrush="Silver" BorderThickness="0,1,1,1" Grid.Column="2"
Grid.RowSpan="2" Margin="o,-1,0,1">
<Button BorderBrush="Snow" Margin="-9" BorderThickness="1"
Click="Button_Click" Opacity="0.5" Style="{StaticResource ButtonStyleThemeUnaware}">
<TextBlock FontSize="16" Foreground="Snow" TextAlignment="Center"
VerticalAlignment="Center" HorizontalAlignment="Center" Margin="-3" Text="Change
Prefs" Name="txtBlockChangeUnits" TextWrapping="Wrap" />
</Button>

</Border>
</Grid>

<Grid Grid.Row="3">
<TextBlock HorizontalAlignment="Center"

x:Name="txtblck_regIndic">HAHA</TextBlock>

</Grid>

<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Content="Home Page" Grid.Row="4" Height="72"
HorizontalAlignment="Left" Name="btnBackToMainPage" VerticalAlignment="Top"
Width="243" FontSize="22" Click="btnBackToMainPage Click_1" />

<Button Style="{StaticResource ButtonStyleThemeUnaware}" Foreground="Snow"
BorderBrush="Snow" Content="Save Results" Height="72" HorizontalAlignment="Left"
Margin="237,0,0,0" Name="btnStoreResults" VerticalAlignment="Top" Width="243"
Grid.Row="4" FontSize="22" Click="btnStoreResults_Click" />

</Grid>

</phone:PhoneApplicationPage>

Ewova 86: Presentation Layer: CalculateAreaPage (XAML)

using System;

using System.Lingq;

using System.Windows;

using System.Windows.Input;
using Microsoft.Phone.Controls;
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using Classes;
using Microsoft.Phone.Controls.Maps;
using System.Windows.Media.Imaging;
using System.Windows.Media;
using FrontEnd2.ServiceReferencel;
using System.Device.lLocation;
namespace FrontEnd2
{
public partial class CalculateAreaPage : PhoneApplicationPage

{
App a = Application.Current as App;

GeoData geoData;
Units metricUnits;
SessionsStorage sessionsStorage;

GeocodeServiceClient geocodeService = null;
String ApplicationId = "AhwhcRkC-
SOyz8i_fSU3pXZxer9sIBQiS_qgfefmpQsVfPnraVZuwMv_Hb-MGBBtC";

public Page3()
{

InitializeComponent();

geocodeService = new
GeocodeServiceClient("BasicHttpBinding_IGeocodeService");

geocodeService.ReverseGeocodeCompleted += new
EventHandler<ReverseGeocodeCompletedEventArgs>(geocodeService_ReverseGeocodeCompleted)

)

}

private void geocodeService_ ReverseGeocodeCompleted(object sender,
ReverseGeocodeCompletedEventArgs e)

¢ GeocodeResponse geocodeResponse = e.Result;
if (geocodeResponse.Results.Count > 9)
¢ txtblck_regIndic.Text = geocodeResponse.Results[@].DisplayName;
}
else
{
txtblck_regIndic.Text = "N/A";
}
}

private void PhoneApplicationPage_Loaded(object sender, RoutedEventArgs e)
{

geoData = a.geoData;

metricUnits = a.metricUnits;

sessionsStorage = a.sessionsStorage;

//Intialize map and Preferences popup
SubjectMap.DataContext = geoData;

if (metricUnits.SelectedMapMode == MapModes.Road)
SubjectMap.Mode = new RoadMode();

else
SubjectMap.Mode = new AerialMode();

LocationCollection mapPolygonLocations =
formatGeoDataToLocationCollection();

AreaMapPolygon.Locations = mapPolygonLocations;

AreaMapPolygon.Visibility = Visibility.Visible;

stackPanelRadioButtons.DataContext = metricUnits;
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//~Intialize map

//Calculate Geo Results
geoData.CalculateArea();
geoData.CalculatePerimeter();
//~Calculate Geo Results

//Display Numerical results
listBoxSelectedAreaUnit.DataContext = metricUnits;
listBoxSelectedDistanceUnit.DataContext = metricUnits;

txtBlockAreaValue.Text = metricUnits.FormatAreaResult(geoData.Area);

txtBlockPerimeterValue.Text =
metricUnits.FormatDistanceResult(geoData.Perimeter);

//~Display Numerical results

SubjectMap.SetView(LocationRect.CreatelLocationRect(mapPolygonLocations.ToArray()));
ReverseGeocodeRequest reverseGeocodeRequest = new ReverseGeocodeRequest();
reverseGeocodeRequest.Credentials = new Credentials();
reverseGeocodeRequest.Credentials.ApplicationId = Applicationld;
reverseGeocodeRequest.Location =

geoData.SelectedPointsSeq.Last().Location;
geocodeService.ReverseGeocodeAsync(reverseGeocodeRequest);

b
private LocationCollection formatGeoDataToLocationCollection()
{
LocationCollection locationCollection = new LocationCollection();
foreach (Classes.GeoData.GeoPoint geoPoint in a.geoData.SelectedPointsSeq)
locationCollection.Add(geoPoint.Location);
return locationCollection;
}

int prevAreaUnit;

int prevDistanceUnit;
Pushpin selectedPushpin;
MapModes prevMapMode;

private void btnCancel Click(object sender, RoutedEventArgs e)
{
if (listBoxSelectedAreaUnit.SelectedIndex != prevAreauUnit)
listBoxSelectedAreaUnit.SelectedIndex = prevArealnit;
if (listBoxSelectedDistanceUnit.SelectedIndex != prevDistanceUnit)
listBoxSelectedDistanceUnit.SelectedIndex = prevDistanceUnit;

if ((radioButtonl.IsChecked == true) && (prevMapMode != MapModes.Road))
radioButton2.IsChecked = true;
else if ((radioButton2.IsChecked == true) & (prevMapMode !=
MapModes.Aerial))
radioButtonl.IsChecked = true;

popupNumericalResultsFormat.IsOpen = false;
btnBackToMainPage.IsEnabled = true;
btnStoreResults.IsEnabled = true;

}

private void btnSavePreferences_Click(object sender, RoutedEventArgs e)
{
if (listBoxSelectedAreaUnit.SelectedIndex != prevAreaUnit)
txtBlockAreaValue.Text = metricUnits.FormatAreaResult(geoData.Area);
if (listBoxSelectedDistanceUnit.SelectedIndex != prevDistanceUnit)
{
txtBlockPerimeterValue.Text =
metricUnits.FormatDistanceResult(geoData.Perimeter);
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if (popupSelectedPushpinInfo.IsOpen == true)

{
UpdatePopupSelectedPushpinInfo(selectedPushpin);
}
¥
if ((radioButtonl.IsChecked == true) && (prevMapMode == MapModes.Aerial))
{

metricUnits.SelectedMapMode = MapModes.Road;
SubjectMap.Mode = new RoadMode();

else if ((radioButton2.IsChecked == true) && (prevMapMode ==
MapModes.Road))
{
metricUnits.SelectedMapMode = MapModes.Aerial;
SubjectMap.Mode = new AerialMode();

}

popupNumericalResultsFormat.IsOpen = false;
btnBackToMainPage.IsEnabled = true;
btnStoreResults.IsEnabled = true;

¥
private void Pushpin_MouselLeftButtonDown(object sender, MouseButtonEventArgs
e)
{
Pushpin pushpin = (Pushpin)sender;
if ((pushpin == selectedPushpin) && (popupSelectedPushpinInfo.IsOpen))
{
popupSelectedPushpinInfo.IsOpen = false;
pushpin.Background = new SolidColorBrush(Colors.Black);
}
else
{
UpdatePopupSelectedPushpinInfo(pushpin);
if (selectedPushpin != null)
selectedPushpin.Background = new SolidColorBrush(Colors.Black);
pushpin.Background = new SolidColorBrush(Colors.Purple);
MapLayer.SetPosition(popupSelectedPushpinInfo, pushpin.Location);
selectedPushpin = pushpin;
popupSelectedPushpinInfo.IsOpen = true;
¥
}
private void UpdatePopupSelectedPushpinInfo(Pushpin pushpin)
{
int selectedArrIndex = (int)(pushpin).Content - 1;
int prevArrIndex = (selectedArrIndex == @) ?
geoData.SelectedPointsSeq.Count - 1 : selectedArrIndex - 1;
int nextArrIndex = (selectedArrIndex == (geoData.SelectedPointsSeq.Count -

1)) ? @ : selectedArrIndex + 1;

double distance prev = EarthGeometer.GetDistanceM(
geoData.SelectedPointsSeq.ElementAt(selectedArrIndex).Location.Latitude,
geoData.SelectedPointsSeq.ElementAt(selectedArrIndex).Location.Longitude,

geoData.SelectedPointsSeq.ElementAt(prevArrIndex).Location.Latitude,
geoData.SelectedPointsSeq.ElementAt(prevArrIndex).Location.Longitude

)5
double distance _next = EarthGeometer.GetDistanceM(

geoData.SelectedPointsSeq.ElementAt(selectedArrIndex).Location.Latitude,
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geoData.SelectedPointsSeq.ElementAt(selectedArrIndex).Location.Longitude,
geoData.SelectedPointsSeq.ElementAt(nextArrIndex).Location.Latitude,
geoData.SelectedPointsSeq.ElementAt(nextArrIndex).Location.Longitude

);

txtBlockPushpinName.Text = string.Format("Point {0}:", selectedArrIndex +
1);

txtBlockPushpinDetails.Text = string.Format("Distance ({0} -> {1}):
{2}\n", prevArrIndex + 1, selectedArrIndex + 1,
metricUnits.FormatDistanceResult(distance_prev));

txtBlockPushpinDetails.Text += string.Format("Distance ({0} -> {1}):
{2}\n", selectedArrIndex + 1, nextArrIndex + 1,
metricUnits.FormatDistanceResult(distance_next));

}
private void Border_Tap(object sender, GestureEventArgs e)
{
selectedPushpin.Background = new SolidColorBrush(Colors.Black);
popupSelectedPushpinInfo.IsOpen = false;
}
protected override void OnBackKeyPress(System.ComponentModel.CancelEventArgs
e)
{
if (popupNumericalResultsFormat.IsOpen)
btnCancel_Click(new object(), new RoutedEventArgs());
e.Cancel = true;
}
else
if (popupSelectedPushpinInfo.IsOpen)
{
popupSelectedPushpinInfo.IsOpen = false;
e.Cancel = true;
}
base.OnBackKeyPress(e);
}
private void btnStoreResults_Click(object sender, RoutedEventArgs e)
{
if (popupSelectedPushpinInfo.IsOpen)
{
Pushpin_MouselLeftButtonDown(selectedPushpin, null);
}
a.tempImageBitmap = new WriteableBitmap(SubjectMap, null);
NavigationService.Navigate(new Uri("/Page5.xaml", UriKind.Relative));
¥
private void btnBackToMainPage_Click_1(object sender, RoutedEventArgs e)
{
NavigationService.Navigate(new Uri("/MainPage.xaml", UriKind.Relative));
b

private void Button_Click(object sender, RoutedEventArgs e)
{
prevAreaUnit = metricUnits.SelectedAreaUnit;
prevDistanceUnit = metricUnits.SelectedDistanceUnit;
prevMapMode = metricUnits.SelectedMapMode;

btnBackToMainPage.IsEnabled = false;
btnStoreResults.IsEnabled = false;
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popupNumericalResultsFormat.IsOpen = true;

Ewova 87: Presentation Layer: CalculateAreaPage (code-behind)
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