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Iepiinyn

2KOMOG NG SUMAMUATIKNG epyociog evat n avamtuén pog epapuoyns, v E&umvo Kivntd
mAépwvo (smartphone) Android, mov vo mopEyEL ©TO  YPNOTN TV duvoTdTNTA
TOPAKOAOVONONG NG KOTAVAAMONG TOV  TPOTANPOUEVOL  ¥POVOL OUIMOG, YPOTTMOV
pnvopdtev kot dedopévov daditktoov. H gpappoyn mapakolovbel tomukd v ypron ko
avd Slootnuate emoANBevEL To OedOUEVA e TA OVTIOTOLYO TOV TOPOYOV, OTOCTEAAOVTOG
aitnuo, vId HOPPN CVTOUATOTOMUEVOL YpoarToL unvopotoc. H demaen g epappoyng
vAomomdnke €161 MOTE Vo, TOPEXEL GTOV YPNOTN TNV OLVOTOTNTU SOPKOVG ETONTEING TOV

VIOAOITOV, [LE TNV KOTAPOAN EAAYIGTNG PLGIKNG KO VONTIKNG TPOoTdOelag ek LEPOVS TOV.

Aggearg Kreona
Android, Atemagr), AAMAenidpaon AvOpomov-Ymoroyiotr, Ilpominpouévo Ilakéro,
Xpnotg, Kivntoé TnAépwvo, Smartphone, I1dpoyoc.



Abstract

The purpose of this thesis, titled "Android smartphone application for utilization
monitoring", is the development of an application for Android smartphones that audits the
consumption of prepaid voice calls, sms and mobile data on behalf of the user. The
application monitors the usage locally and , at certain intervals, confirms the measurements
by sending an automated text message to the provider. The graphic interface of the
application was designed as to provide uninterupted balance monitoring and minimize the

customer's physical and mental effort.

Key words
Android, Interface, Human-Computer Interaction, Prepaid Bundle, User, Mobile Phone,

Smartphone, Provider.
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Ewayoy

2KOmOG oVTNG NG epyociog eival n avamTvén Hog eeapUoyns Y €Eumvo Kivntd
mAépwvo (smartphone) Android, mov va mapéyelt ™V dvvaTOTNTO TOPAKOAOVONGNG TNG
KATOVAAWGNG TOL TPOTANPOUEVOL TAKETOVL (YPOVOL OUIMOG, YPOTTOV UNVOUATOV Kol
dedopévav), pe TV KatafoAr eAYIoTNG PLOIKNG KOl VONTIKNG TPOOTAOENG EK LEPOVG TOV
xphoT.

Yt0 Kegpdrowo 1 (Ileprypogn Tov mpoPfifquotog kor mpotewvopevny Avon)
TpoVctdloviol ot TPOTOL TIHOAGYNONG TOV THAETIKOWVOVIONK®OV LTNPECLUDY, Ol TUTOL TWV
Ymnpeowdv Evnuépoong Ymoloimov mov ypnoyomotodv ot mdpoyor kot gviomilovtatl ot
Topelg mov emdéyovtal PeAtioons, ®G TPOg TNV €OKOAN Kot €MOKPPr EVNUEP®OOT) TOL
oLVOPOUNTI. XTN GUVEXEWL TPOTEIVETOL CLYKEKPLUEVT] ADOMN KOl OVOPEPOVTOL T TEYVIKE
YOPOKTNPLOTIKA TNG.

>t0 Kegdraro 2 (Aertovpyiké ocvotnuoe Android) mapovsialoviat ot duvatdTNTeg
KOLL 1] OPYLTEKTOVIKT TOV AELTOVPYIKOV GLoTHHeToS Android.

210 Kegpdrawo 3 (Emxowovia AvOpomov — Ymoroyrotn) yivetar avoaeopd otnv
évvola ¢ AAMnAernidopaong AvBpdmov — Ymoroyioty|, mopovstalovion ot ApyEc Zyed0GHO
Atermapav OB6vVNG KoL TEPLYPAPETAL ) EPAPLLOYT TOVG GTNV DVAOTTOINGT TNG HETAPTG.

Y10 Kepdarao 4 (Ov Oyeig m™c E@oappoyng) mopovcidlovior ot Oyels g
EPAPLOYNG KOl O TPOTOG PETAPaoNS od TV o dyn otV GAA.

Y10 Kepaharo 5 (Akpifero Agdopévmv) avordeTon To onuavTikd TpoPfAnua e pUn
TOOTIONG TOV TIUAV TOV UETPOVUEVOV HeYEODV (vmoOAowmo ypdvov OAiag, YpaTT®OV
UNVOUAT®V, E00UEVOV) HETAED TOL TTEAATY KOl TOV TTAPOYOL KOl Tapovctaletal o TpOmTOg
OVTILETAOTICNG TOV, GTO TANIGLO TNG EPAPLOYNC.

Y10 Kepararo 6 (XZyorraopoc Aopikov Xrovyeiov g E@appoyng) emneényovvion
ot eml pEPOVLC Aeltovpylec TOL KMOOWKO java, TOL YPAPIKOL TEPPAAAOVIOC KOl TOL
manifest.tng epappoync.

210 Xto Ke@drarwo 7 mapovcidlovror ot IIpotacels Yo Pertiooon g epopproyns,
€V TO GUVOAO TOL KMOIKA emovvantetal oto [apdptnua 'A'.

KAgtvovtag avti) T cuvorTiKh €10ay®YT| TG SMMAMUATIKNG £pyaciog onueldveTal 0Tt
N €poproyn mov avartOyOnke @épel v ovopacio 'Trindicator', mov mpoxvmTEl OO TNV
ovvbeon Tov Aégewv triple indicator (= TpuAOg evOeikNg), AOY® TG dVVATOTNTOC TOV £)EL
VO TOPLOTA TOVTOYPOVA TO VITOAOITO TPOTANPWOUEVOL Y¥POVOL OUAING, YPOTTOV UNVOUAT®V

K0l OEOOUEVOV.
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Kepdraro 1
Ieprypa@r] Tov TPOPAUOTOS KO TPOTELVOUEVT] ADON).

210 Kepdiao ovtd mopovcoidlovior ot Tpdmol THOAGYNONG TOV TNAETIKOIVOVIOK®OV
VINPEGLAOV, Ol TOHTTOL TV YTnpesidv Evnuépmong Ymolointov mwov ¥pnoytorotody ot mipoyot
Kol gvtomiovtal ol Topelg mov emdgyovtal PeAtioonsg, ™G TPOg TNV EVKOAMO Kot akpifeia
EVIUEPMONG TOL GLVOPOUNTN. XTN GCLVEYEW TPOTEIVETAL OCULYKEKPIUEV] ADOM Kot

AVOPEPOVTOL TO TEYVIKA OPOKTNPIGTIKA TNG.

1.1 T'evika

Ot hpoyol KNTOV THAETIKOVOVIDV Y10l TIC VINPEGIEC POVNTIKOV KANGE®V, UINVULATOV Kol
OEdOUEVOV TIOV TPOCPEPOVLY GTOVG  TEAATEG TOVG  €PApHOlovy cLVNO®G o amd TIg
TAPOKATO HeBOS0VG TANPOUNG:

Metaninpoun (postpay). Ilpoxertan yioo tov copPatikd tpdémo ypémong Katd tov omoio ot
TEAATEG KAVOLV XPNOT TOV TOPEYOUEVOV VINPECIAV, Y10 CUYKEKPIUEVO YPOVIKO O1ACTN L,
ocuvnBwg evog unvog. O mapoyog tpel oTotyela ¥PNONS Yo EKAGTO TOV TEAATOV, TO. OTOin
TILOAOYEL 6TO TEAOG TOV PUNVOG KO TOL KOWVOTIOLEL GTOV TTEAATT Yo EOPANGT).

[TpomAnpoun (prepay). Ilpdkettar yroo unyovicud THoAdyNong, OTov 0 TEAATNG TPOTANPAOVEL
GUYKEKPIUEVO TOKETO 1TNG LANPECIOG TOL TOV eVOlPEPEL Kol KoTOmy opyiler va v
ypnowonolel. Xvvnbwg o meAdtng dev AauPdver  kovévo TIHOAOGYO Kol YPEDVETOL GE
TPAyHoTIKO ¥pdvo amd To LVYNANG dwbeouodTToC cvoTiHoTa TiwoAdynong. Otav To
TPOTANPOUEVO TOKETO EVTANOEL TOTE O TEAATNG YPEDVETOL OVOAOYMS TNG YPNONG (T ava
AEMTO YO TIC POVNTIKEG KANGELS, ava unvopo, ove Megabyte dedopévov) 1 evorlakTikd
Umopel Vo ayopaoel EMTAEOV TPOTANPOUEVO TOKETO. ZNUEWOVETAL OTL 1) YPEWOT AVOAOYWOS

™G xpNong etvar cuvHBc akpPoTEPT TOL TPOTANPOUEVOD TOKETOV.

[vetar @avepd OTL GTNV TEPITTMOOT] TOL TPOTANPOUEVOL TOKETOV O TEAATNG EVOLAPEPETOL
Yo TNV TopoKoAoHONoN TG KATAVAAMONG TPOKELEVOL Vo, EAEYEEL TN ¥pNoM TOL 1| Va TpoPet
gykapa otV ayopd emmAéov mokétov. [a 1o Adyo avtd ot mdpoyot Sabétovy avaroyeg

Ymnpeoieg Evnuépwong Yroroinov (YEY), 6nwg mapakdtom:

*  Yanpeoio Awwdpaotikig Povinrikig Andkpions- ADA (Interactive Voice Response

— IVR), 6mov o meldng apov KoAéoel éva Ppoyd apBpd, pmopel va akovoel To
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VTOAOITO TOL TPOTANPMOUEVOL  TOKETOV.

Yanpeoio Xovropov Mnvopatog (SMS), mov Asttovpyel 0nmg n mopamdve ADA,
aALG pécw SMS.

Kévrpo Kiong (Call Center) émov o mehdtng pmopel vo KOAEGEL TO THAEPOVIKO
KEVTPO Kot va, TAnpo@opn el To VITOLOITO TOL TAKETOV.

Online, 6mov 0 meAdtng pumopet va emokepOel 10 Aoyaplacud oty TOAN (portal) Tov
TOPOYOL Kol Vo EVIUEPMOEL Y100 TNV KATAVAA®GT TOV TOKETOV.

Eg@appoyég, mov divovv ) duvatdtnTo TopakoAovOnong g xpons TG GVOKELNG
KOl TOPEYOVV GTOV TEAATN GYETIKES TANPOPOPIES.

Ewdomoujoelig SMS, pe Ti¢ omoieg 0 TAPOYOG EVNUEPDVEL TOVG TMEAATEG OTOV M
KOTOVOA®GN TOVG €yl VtepPel Eva opiopéVo T0G0oTd TOL TaKETOL (1., 80%, 100%,

K.AT.)

To Paocikd kivintpo TV Tapdywv ywo TV ovarTuEn Kot VToot)pién tev YTNPEesiOv

Evnpépwong Yroloinov givar ta e&ng:

H xéAoyn ™c avaykne minpo@opnong TV Tehat®dv yia Tov Bafud kotovaAmong Tov
TPOTANPOUEVOD TOKETOV. LNUEIOVETOL OTL £YEl OamoT®OEl duoKoMa TV TEAUTOV
Vo EAEYYOLV LINPECIES, OMMG T dedOUEVA, OC TPOG TNV TOGHTNTA TV megabytes
ov damavnOnkoav. Avtd Tovg KaOIoTA EMPUVAOKTIKOVG GTO VO, €E0VTIANICOLV TO
TPOTANPOUEVO  OPlO KO TPOKAAEITOL 1 OPVNTIKY EVIVTOGN OTL 1] VANPECIA ivon
axpipn.

H amopuyn cuvéyiong g xpnong LETA TV €EAVTANGT TOL TPOTANPOUEVOD TOKETOV,
YEYOVOG OV GUVETAYETOL OVENUEVES YPEDCELS Ol OTOIEG TPOKOAOVY dVGPOpPia, GTOV

TEAATT], OTOV TEAKA TO OOMIGTMOGEL.

1.2 leprypagn Tov Tpofrqporoc.

Ye oyéon He TNV AEITOLPYIKOTNTO KOl TNV uypnotia tov Yanpeoidv Evnuépoong

Ymoloinov, dnwg avtég Bewpodvtatl amd TV TAEVPA TOV YPN|OTH, CUELDOVETOL OTL:

H mpoécPaocn otic Yanpeoieg Evnuépwong Ymoloimov oamoutel v KotofoAn
TPOooTAOEG amd TNV TAELPA TOV TEAAT OOTE VO OAOKANPADOGEL UE EMTLYIO TOVG
KATAAANAOVG YEPIGUOVE Yoo 6UVOEST TOV 6€ ovTh Tov emtBupel. Ot amottoduevol
Yepopol pmopet va etvar amhol OTMG .y TO AVOLYHO OGS EPOPUOYNG EVIUEPMOTS
VTOAOITOV KOl 1] AVAYVOOT| TOV OTOTEAEGUATOV 1| UTopel va gival TAéov cuvbeToL,

OT®G M oVVTOEN VOGS UNVLROTOG SMS, 1 aT0GTOAN TOV GTOV KATAAANAO apBud KoM
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avayvmon Tov UNVOLOTOS amdvinong. Aveaptitmg OImG TNG OMALTOVUEVIG IKPNS M
HEYOADTEPNG TPOCTADEING, OMOTEAOVY £Vl VONTIKO QPOPTIO Yio TOV YPHoTN Kot
TpovToBETOVY TNV, £6TM KOl YO KPS XPOVIKO 40T, EGTIOCT) TNG TPOGOYNG TOL
OTOV EMOIMKOUEVO GKOTO.

* Ot Ymmpeoieg Evnuépwong Ymoloimov mov mpoava@épinkay mapéyovv otov meAd
€V OTIYIMOTLUTTIO TOV VTOAOITOV TPOTANPMUEVOL TOKETOV, YLOL TNV OTLYUY 7OV
vrofAnnke 10 epdTUA. Ol KOTAVOADGOES TOL TPOTANPOUEVOD TOKETOL TOV
TpAyHOTOTOOVVTIOL HETE TV VTOPoAn Tov gpmTpatog Ba Kowvomoinbovv GTov
TEAATN OTOV AVTOC LITOPAAEL VEO EPAOTNUOAL. ZNUELOVETAL OTL, OTAV TO TPOTANPOUEVO
TaKkETo Telvel va e€oviAnbel, ol xpNoTeC €Yovv TNV TACT VO EPOTOLV GLYVOTEP
OYETIKA pe TO 000010 VITOAOITO, TPOKEYEVOL VO OTOPVYOVV  TIG EKTOG TOKETOV

YPEMCELS, TOV EIvO LEYOADTEPEC.

Metd Tt mopomdve yivetor @ovepd OTL vadpyet mepOdplo Peltioong TG €VKOAING
npdcsPaonc ot Yranpeosiec Evnuépmong Ymoloimov xkabd¢ kot 1 avaykn mopoyng oTovg
weAdTEG TG dVVATOTNTOS TOPAKOAOVONGNG TOL VITOAOITOL Ue aKpifeta, Y®pig TV O0PK®OG

emovoroppavopevn kinon g Ymnpesiog Evnuépwonc Yroloinov.

1.3 IIpotewvopevn Avon.

H mpotewvopevn Ao mopéyel otov ¥pnotn UL omAoVoTEPY], OKPPESTEPN KOl EVKOAN
npoomeldon HEBodo Yoo TNV TAPOKOAOVLONON NG KOTAVAAMONG TOVL TPOTANPMUEVOL
TaKETOL, HE xpnomn ovokevwv smartphones. Ta vrérowma ypdvov opiMog, ypATTOV
unvopdtev Kot dedopuévav anesikoviCovior vd popen paBoOoypapidTOY 6TO apyIKO HEVOD
NG GUOKELNG, UE TPOTO avlAoyo ekeivov tng 6TdOUNg 16YVOC GNUATOS Kot Tov Babpov
QOPTIONG TOL GLECOPELTOV (Umatapiog). Avtd eEacEarlel GTOV ¥PNOTN, LE L0 LATLY, THV
dpeomn evuEP®OT Y10 TO LTOAOITO TOV TAKETOV, YWPIG Vo amateital KAmTOlog YEPIGUOG Yo
va mpoomeldoel 11§ Ynnpeoieg Evnuépwong Ynoloirov. H mpotevopevn Aon pmopet va

AEITOVPYNOEL OC CLUTANPOUOTIKN TV YINpestdv Evnuépwong Ymoioimov.

1.4 Teyvikd yopoKTNPLGTIKA — ATOLTI|GELS.
H gpappoyn avarntdydnke Bdoet twv moapokdto Amontioemy — TEYVIKOV YopaKTpIoTIKOV:
*  Asutovpywd ovotnua: Android
« Apyuektoviky Eeappoyng: H epappoyn exktedeitor 610 TOPACKNVIO KO ETITPEMEL

™V ovveyn EVOEIEN TG KATAVAAMONG TOL TPOTANPOUEVOD TOKETOV. AgV amottel TNV
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Omapén e£e101KeLIEVNC VTOJOUNG (VAIKOD 1) AOYIGHIKOV) 6T0 dikTvo, 0ALd allomotel
TNV VIAPYOVGO VINPEGia dwpedv SMS Tov TaPOKOL, KAOMG Kot TNV SLVOTOHTNTA TOV
smartphone yia Tomikn TapakoAovOnon g xpPNoNG.
Mé6060¢ mAinpoung vanpeciov: [IporAnpouévo mokéto (prepay).
Ap1Buog diktvwv: H epappoyn ene&epydleton otoryeia evog LOVo SIKTOLOVL.
Ymnpeoieg: Av katl 1 opyIKn omaitnorn a@opovcE GTNV OVATTUEN EQAPUOYNG LOVOV
Yy TV HETPNON TOL LIoAoiTov dedopévav (data), TEPEANPONKAY GTNV €PAPLOYN
LETPNGELS VITOAOITOV Y10 POVNTIKEG KANGELS KO YPATTE UNVOLLOTOL.
Movddeg pétpnong / mpoéievon kivnong:

* Aedopéva: megabyte, mpog Kot amd 1o 1010 dikTvo (0on-net).

s Dovntikég KANoEIS: Aemtd opuAiog Tpog To 1010 0ikTvOo (Oon-net).

*  SMS: ypoamtd pnvouata Tpog o 1010 diktvo (on-net).

Aterapn| yprot: [IpofAémovtatl dVo OWELS, 1| ZUVOTTIKY Kot 1] AVOAVLTIKY.

« ZXuvomtikn Oyn: ‘Eva ewovidlo avd petpovpevn vmnpecio  avtictouyo
(dedopéva, QoVNTIKEG KANOELG, Ypamtd unvopata) pe Aevkd vrdPfabpo
(background) oto ecmtepkd tov. To vOPabpo pewdveTor kab'Vyoc, pe Pruna
10%, 06co to d1nbécio vworouro ¢ vanpeciog egavtieitar. H opdda tov
POV eKoVIdiov gueaviletal 6to medio €100mOMcEMY Kol EMTALOV €lval
opatn 0mote givol opatd To €1KOVIO oTdOUNG AapPavopévov GNUOTOG Kot
Babpod eopTIoNg TOL GLGGM®PEVTOV.

*  Avolvtiky 6yn: T kdBe petpoduevn  vanpecic o xpnomg Exsr v
duvatodHTTO Vo dEL OVOALTIKA TO Volowtd . H epoppoyn mapéyet dvo
TETOLEG OYELG , TNV EMEKTACT] TOV TEGTIOL EWOOMOUCEWMV KOl TNV KOPLOL OYN NG
EQOPUOYNG. ZtnVv 0ehtepn Oym meprhouPdvel emiong mAnktpa Kobopiopov
peyiotov avd vanpecio (set max), emkopomoinong vroioinmov (update) o
BonBetag (help), mov 0dnNyoHV GTIC AVALOYES OWELS.

Emikoupomoinon vmoAoimov (update): H epappoyn ehéyyel o€ TOKTA YPOVIKA
OWICTAHOTO KoL ETIKOIPOTOLEL TOVG EVOEIKTEG (DOTE VO AMEKOVILOLY TO CMGTO
volowmo tov dwbéciuwv Megabytes, Aent®dv opAMog Kol YPOTT®V UNVOUATOV TOV

TEAATT).
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Kepdiaro 2

Agrtovpyiko cvotnuo Android.

210 Kepdlowo ovtd avo@eépovior YeEVIKO OTOV(El Kol TEXVIKA YOUPOKINPIGTIKA TOV

Aertovpykov cvotnuatog Android, pe 1o omolo avantOyOnKe N epappoym.

2.1 Asrtovpykd ovotnpa Android.

To Android eivor éva Aertovpyikd cvuotnua, mov avartiydnke and v Google, Pacileton
otov mopnva Tov Linux kot £xel oyedlaotel Kuping Yo popntég cVoKEVES, Ommg smartphones
1 tablets pe 006vn apnc. H diemagn| ypnot (user interface) Paciletat kKupimg o€ xepovopieg
aPng (6Twg VPG, AYYLYLO) TOV EMOPOVV EML TOV AVTIKEUEVOV TNG 000VNG KL Tapdyovv
amotéleoua, OMWG 1N evepyomoinon oG epappoyns. EmumAéov vmdpyet kot vo €KOVIKO
TANKTPOAOYLO Y10 TNV E10AYWOYN KEWWEVOL, Otav anatteitol. Extog amd Tic cuokevéc pe 006vn
apnc, n Google éyet avantoéetl mepartépw to Android TV yia tmieopdoels, To Android Auto
vy To. avtokivnta kot to Android Wear yio poldyla yepog, 1o kabéva pe e&edikevpévo

nepPdAlov epyaciog ypnot.

To Android avantoyOnke apywcd omd v etapio Android Inc, v omoia aydpace n Google
10 2005. H mpdt éxdoon tov Android mapovoibdctnke to 2007, pall pe v idpvon tov
Open Handset Alliance, pog kowvompa&iog apyikd 34 €T01pidv AOYIGUIKOD, NAEKTPOVIKMOV
VAMK®OV Kol TNAETIKOWVOVIOV, TOL OTOGKOTOVGE GTNV TPOMONGN GVOIKTMOV TPOTHT®V Yo
popntég ovokevés. H Google dwbéter tov kddika tov Android pe ddswo erevlBepov
AOYlopIKOD, ®OTOG0 o1 mePlocoTePeS ovokevéc Android mepilapfdavovv kol KAEWGTO
(proprietary) AOyWOUKO, OTMC T.) TO AOYIGMKO 7TOL amorteitor ywoo v mwpdcoPacn o€

vanpecieg g Google.

To Android eivar dnpo@iAéc oe etaipeieg mOL AmoUTOVV £€va £TOLHO, YOUUNAOD KOGTOLG Kot
TPOCUPUOGIILO AELTOVPYIKO GUGTILO Y10, CLOKEVEG VYNANG Te)voAoyiag. H avoryti ¢bon tov
TPOGEAKVEL TOALOVG TPOYPOUUOTIOTES, TOV YPNOLUOTOOVV TOV KMOIKA TOL ¢ Pdon
avamrtuéng epappoywv. Tov Tobao tov 2013, 10 Google Play store d1é0ete mhvew amd éva
exoaToppvplo epappoyég Android, eved elyav mpaypoatonombel mdve and 50 dicekatoppdpla
Muwyeg (downloads) avtdv TV gpapuoymv. Xto €toto cuvédplo Google 1/0, tov Tovvio

2014, n etoupeion amokdAvye OTL LANPYXOV TAVEO OO £VO HICEKATOUUOPLO evePyol pnviaiol
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ypoteg Android, évavtt 538 ekatoppvpiov tov Iodvio tov 2013. To 20 tetpaunvo tov 2015
ta smartphone Android kvplopyovv oty ayopd pe pepidoto 82,8%, évavtt 13,9% twv i0S,

2,6% twv Windows Phone, 0,3% twv BlackBerry xat 0,4% twv vroloinwv.

2.2 Xoapaktnprotikd tTov Android

2.2.1 Avtrarioynq pnvopdtov (Messaging).
[Mopéyer ™ dSvvatdtTa amocTtoAng Kot ANyng unvopdtov SMS kot MMS, vrd popen
viuotog (threaded) kaBmg kot emkotvwvia Android Cloud To Device Messaging (C2DM).

2.2.2 ®vriopetpntiig (Web browser)
Awbéter puldopetpnt) mov Paciletor otov avorytd kmowke g unyovng Blink og

ouvdovaouo pe v JavaScript Chrome V8. Yrnootpilet HTMLS ko CSS3.

2.2.3 dovnrikég evrorég (Voice-based features)

H apyum €kdoon tov Android giye ) dvvatdtta eovntikig avalntmong oto Google. Xtnv
éxdoom Android 2.2 mpooténke 1 duvatodHTNTO KANGEWV, OTOGTOANG YPOTTMOV UNVOUATOV
Kol TAONYNoNG HE QOVNTIKEG evtoAés. Xnv €kdoon  Android 4.1 €xer mpootebei m

duvaTOTNTO POVNTIKNG avayvoons amoviioemy Tov Knowledge Graph ¢ Google.

2.2.4 Ilohromin ema@r) (Multi-touch)
To Android mapéyet eyyevi VTOGTNPIEN EKTEAECTG EVIOADYV TTOV EIGAYOVTOL GTNV OLETOPY| TNG
00ovng pe tavtdypovn xpnon Ovo  SakTOA®V. 6TOCO, TO YOPOUKTNPIOTIKO LT

evepyomomOnke pe v KukAogopio tov Nexus One.

2.2.5 Iloivorepyaoio (Multitasking)
‘Exet dvvatdmmra moAvdiepyaciog epapuoy®dv, pe mpoPAeyn avaAoyng Kotovoung tng
pviung. O ypfiotng umopel va petafaivel oamd poe epoappoyn o€ GAAN kot O18popeg

EQOPLOYEG UTOPOVV VO, TPEXOVV TOVTOYPOVOA.

2.2.6 ZoAAnyn 006vng (Screen capture)
[Ipwv and tv éxdoon Android 4.0 ot pdveg pébodor cvAAnyng o006vng Mrav pécm
KoTdAMAOV epappoydv N pe T ypnon ovvdoeong PC. Metd v éxdoorn Android 4.0

mpootédnke M duvatoTNTa ANYNG GTIYHOTVLTTOL 000VNC, TECOVTOS TALTOYPOVE GLVOLAGLO
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TANKTPOV 0VOAGY®G TOV THTOL TG CLGKEVTG.

2.2.7 Kioeig video (Video calling).

To Android dev vmootnpilel eyyevadg kKANceg Pivteo, aAld optopEvEG GUOKEVES dlaBEéToVY
E01KEC €KOOGELG AEITOLPYIKOD GLGTHUATOG oL TIG Lrootnpilel, €ite péow TOL SIKTHOL
UMTS eite péow IP (internet protocol). Amd v £€kdoon Android 2.3. mapéyeton m
dvvatdotro PrvteokAncewv o€ ovvovaocud pe 1o Skype 2.1. Emiong ot ypriotec g
epapuoyns Google+ 7y Android pmopodv vo emMKOW®VOOV  UETOED TOLG KOU LE

BwrteokAnoeis.

2.2.8 IloAramdn vrootipién YAweo®v (Multiple language support)
To Android vmoompilet TAN00C JSPOPETIKOV YA®GOHV, OTANG Kol  OUEIdpoUNg

KatelBvvong Ypaeng KEWEVOL.

2.2.9 IIpoorrotnta (Accessibility)
['o to dtopa pe petopévn M KaBOAov 0pact TapEYETOL 1| SOLVUTOTNTU EKPOVIONG KEWLEVO
(text-to-speech) péom g epappoyng TalkBack. Emiong, v dropa pe mpoPAnquato akong

VILAPYOLVV avaroya Bononpata.

2.2.10 Xvvoeopotnyto (Connectivity)
To Android vroompilel teyvoroyieg cvuvoesyottog d6nwg GSM/EDGE, LTE, CDMA, EV-
DO, UMTS, IDEN, Wi-Fi ka1t WIiMAX.

2.2.11 Apeoco Wi-Fi (Wi-Fi Direct).
[Ipdxettar yuoo texvohoyion TOV EMTPEMEL OTIG EPAPUOYES TOV €VTOTMICUO Kot TN oVlevén

petalh opdTIL®Y YpNoT®V (peer-to-peer), pe chvoeon pueydlov bpoug {mvng.

2.2.12 Bluetooth.

Yrootpilel povNTIKn KAOT| KOl OTOGTOAN EXAPOV HETAED TNAEQPOVAOV, OTOGTOAN apyeimV
(OPP), mpocPacn otov TMAepovikd katdroyo, dwyeipton podv audio (A2DP) kot €éleyyo
and oamootaon ovokevdv audio-video (AVRCP). Andé v éxdoon  Android 3.1

vrootpilovral emiong TANKTPOAOY10, TOVTiK Ko joystick.
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2.2.13 lIp6cdeon (Tethering).
Metd v ékdoon Android 2.2 vrootnpiletar 1 Asrtovpyia tpodcdeong (tethering), n omoia

emTpénel o€ Eva TMAEP®VO va xpnotpomomdel wg acHpuato/evevuppato Wi-Fi hotspot.

2.2.14 Aéopn Android (Android Beam).
[Mpoxertar yia gpappoyn mov Paciletar otn teyvoroyioo NFC (Near Field Communication),
N omoio. EMTPEMEL TNV GUECN OMOKOTACTOCT EMKOWVOVIOG UETOED OVO GLOKEL®V, OTOV

TANGLAGOVV AP, TOAD.

2.2.15 Yroompi&n porg morvpuésmv (Streaming media support).

Ymoompiletl ta mapakdto Tpdtumo ewovag/Myov/ video:

H.263, H.264, MPEG-4 SP, AMR, AMR-WB, AAC, HE-AAC, AAC 5.1, MP3, MIDI, Ogg
Vorbis, WAV, JPEG, PNG, GIF ka1 BMP

2.2.16 Ecotepkn amodnkevon (Storage).
Xpnowonoteiton n SQLite, o 'ehagpid” don dedouévav.

2.2.17 EEmotepkn anmodkevon (External storage).

Ot mepiocdTepeg ovokevég Android mepthapfdavovv vrodoyn kdptag microSD, mov umopel
va dafdcel kapteg dSapopeouEVES cOUE®Va pe To cuotnua apyeiov FAT32, ext3 1 ext4.
lNo va emutpoanet n gprion péowv amobnkevong vynAng yopntikommtag, onwg USB flash
drives ka1 oxinpav diokwv USB, omotteitar kohddo tomov USB-OTG. H dwyeipion
apyeiov popporomuévev katd FAT32 yivetoar péow tov odnyod VFAT tov muprva Linux,
eved o T apyeio tomov NTFES, HFS Plus kou exFAT omottodvror odnyol mov mapéyovion

amo aveEAPTNTONG KATAGKEVOOTES .

2.3 ApyLTEKTOVIKY
To Agitovpyikd Xvomuo Android eivon po otoifo otoyeiov AOYIGHIKOV, TOL YOVOPLKE
yopileton o€ TEVTE TUNUATO KOl TEGGEPLG KUPLAL CTPMUATO, OTMOS PAIVETOL TOPAKATO GTNV

Ewova 2.1.

2.3.1 Ivpivag Linux (Linux Kernel)
O mopnvog Linux Bpioketartor 610 KATO HEPOG TG OTOIPOG AOYIGHKOV Kol TOpEYEL £val

eMinedo aaipeong LETAED TOL VAIKOV TNG GLGKELNG KOl TO. AVAOTEPH GTPDOLOTO TOV
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APPLICATIONS

Home Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Window Content View Notification
Manager Manager Providers System Manager

Package Telephony Resource Location XMPP
Manager Manager Manager Manager Service

LIBRARIES ANDROID RUNTIME

Surface Media - Core
Manager Framework — Libraries

LINUX KERNEL

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

UsSB Keypad WiFi Audio Power
Driver Driver Driver Drivers Management

Ewodva 2.1. Awbypappo Apyrtektovikng Android

Aoywopikod Android. Bacwopévog ommv éxdoomn 3.6 tov Linux, o mupnvog eEaceaiilet
TPOMTTIKY| ToAvdlepyacia (preemptive multitasking), yopniob emmédov vanpecieg mupnva
TOV GUOTHHOTOC, OTMG dlayElplon UVAUNG Kot evépyelag. EmmAéov 6to oTtpdpa ovtd

neptlappdvovtat ta Tpoypappate 00yNong VAKo, 0Tmg 1 006vn g cvokevng, To Wi-Fi,

0 NY0G K.A.T.

2.3.2 Android runtime

To tuua avtd mepiEyel éva Pacikd cvatatikd mov ovoudleton Dalvik Virtual Machine to
omoio elvan éva €idog Java Virtual Machine, gdwé oyedacpuévo kot BEATIGTOTONUEVO Yia
KIWNTEG GULOKEVEG, TOL  AELTOVPYOLV LE GLUGGMOPELTH Kol OBETOVV  TEPLOPICUEVES
dvvatotteg oe pvnun kou CPU. H Dalvik VM kdvel gprion tov Bactkdv xopaKTnploTIK®OV
tov Linux, 6mwg 1 dayeipion g pvqung kot multi-threading. H Dalvik VM evepyomotel tnv
kd0e epappoyn Android dote va Tpé€et T o) ¢ dadwkacic. To Android runtime mapéyet
eniong éva ovvoro Pacwdv Piplodnkdv (Core Libraries) mov emurpémovv o€

TPOYPOUUUATIOTEG VO Ypayouv epappoyég Android, ypnoyomoidvag tnyv yYAwcca Java.
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2.3.3 BiproOnkeg Android (Android Libraries).

Avt n katnyopia mepriapPavel tig Pipaobnkeg  mov Pocilovior oe Java, edikd yo
avantuén tov Android. [Moapadeiypota PipAiodnkov ce avty v kotnyopia eivar ot
BprodNKeg avanTuENG TG dEMAPNS XPNOTN, TNS GYEMAONG YPAPIKAOV Kot TG TpdSfaomng

o€ PAoELg OEOOUEVMV.

2.3.4 IThaiocwo epappoyns (Application Framework).

To mAaiclo epapproync etvar £vol GHVOAO LINPEGLOV TOV ATOTEAOVV TO TEPIPAAAOV GTO OTOI0

ot gpappoyéc Android 'tpéyouv' ko dwayepilovtar. Ot vanpecieg avTég eivar EVOEIKTIKA Ot

TOPOKATO:

+  Awyeipion Apaostyprotnrog (Activity Manager): [MapakoriovBel kot eiéyyxer KaOe
Aettovpyio TG EPAPLOYNC.

+ Tlapoyor Iepreyopévov (Content Providers): Enttpénel o€ epapproyég vo dSnUoctonotovy
KOl VoL OVTOAAGCGOVV OE00UEVO LE BALES EQAPLOYEG.

+  Awyeipion Ewomomoeswv (Notifications Manager): Emtpéner oe epapuoyég va
eppaviovv €100TOMGELS GTO XPNOTN.

+  Awyeipon IMoxkétov (Package Manager): Emutpénel otig €@appoyéc vo avtiovv
TANPOQOPIeS GYETIKA e AALES EQPOUPLOYEG, TTOV EIVOL EYKATEGTNUEVES BTN GUGKELN.

*  Awyeipion Tniegpoviag (Telephony Manager): Tlapéyet mAnpogopieg otV €papproyn
v TG d1aBécipe VINPEGies TNAEPOVING, OTMG KO Y10l TNV KATAGTOGT TOL GUVOPOUNTH.

*  Awyeipion TomoOeosiog (Location Manager): Ilopéyer mpocPacn ot VANPEGiES
EVIOMIGHOD KO EMTPEMEL OTNV EQOPUOYN VL AOUPAVEL EVNUEPDOELS GYETIKA HE TIG

aAlayég Béomg.

2.3.5 E@appoyéc (Applications).

2tV kopvn g otoifog Aoyispkov Android etvar ot epappoyéc. Xe avtég mepriapfavovtol
1660 ol ¢gyyevelc epapuoyéc Android (my. web browser koi e-mail), mov eivon
eyKateoTnUéVeG €&'apyng oOTn OCLOKELN, OAAL KOl Ol EQAPUOYEG TPITOV TOL  EYOLV

eyKataotalel omd To ¥pNoTN, LETA TV ayopd TNC.
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Kepdioro 3

Emxowovia AvOpomrov - Yroroyroti.

OepeM®dONG amaitnomn Yo TV EPAPUOYN TOL AVaTTVYONKE NTAV Vo TAPEXEL GTO YPNOTN TNV
dvvatdtnTo €0KOAOL YEPIGHOV. X100 Ke@diaio avtd yivetar cuvioun avaeopd otnv £vvola
™G AAMnAeniopoone  AvBpdmov - YmoAoyloti kot oTic Apyéc Xyxeotaopuod Alemopav
006vnc. EmmAéov, petd v avaivon «éOe pag tov Apydv ZxedlooHov, TeptypapeToL TO

TS M vroyn Apyn vAormomOnke oty epappoyn Trindicator.

3.1 AMimiermiopaocn AvOpodmov-Yroroyiot) (AAY)

H AMnAenidopaon AvBpomov -Ymoroyiot) (AAY) epeguvd 1 oyedioom kot tn ypnom g
TEYVOLOYIOG TV VTOAOYICT®V, UE 1laitepn EU@acn ot Olemaen petald avOpdTmv Kot
vroAoylot®v. Ot gpeuvntéc otov Topéa TG AAY TopaTPOLY TOLG TPOTOVG LLE TOVG OTTOI0VG
o1 avOpmol AAANAETIOPOVV LE TOVG VITOAOYIGTES KOt GYEANALOVY TEYVOLOYIEG TOV EMTPETOVV
OTOVG avVOPOTOVG VO OAANAETIOPOVV WE TOLG LTOAOYIGTEG HE VEOLG TpOmMOVG. ¢ medio
épeovag M AAY  avtiel otoyela omd TV EMOCTAUN TOV VTOAOYIGTOV, TIC EMIGTHWES
CUUTEPLPOPES, OYEOOGHOD, HEAETNG TV HECOV EVNUEPMONG KOU TOAAOVS  GAAOLG

EMOTNHOVIKOUS TOUEIC.

Ot GvBpomor aAAAETOPOHV [E TOVG VTOAOYICTEG e TOAAOVS TPOTOVG KAl 1) JETOPY] TOL
ypnowonoleiton petald  avlponmwv kol vroloylwotdv eivonr (OTIKAG onuociog yio ™
dtevkoAvvon TG TG aAAnAeniopaonc. Ta mapadetypato aAinienidpaong stvoar moAAd Kot
extetvovtol amd Vv amAn kabnpepvi ¥pNon EQUPLOYDOV GTOV TPOGMONIKO VITOAOYICTN 1) TOV

VIOAOYIOTN XEPOG LEYPL TNV LITOP01 OGN YEPIGHOD TAOIMV KOl AEPOCKAPDV.

Kokooyedoopuéves dlemagés avOpdmTOV-umoAoylot| Wropel vo odnynoovy o€ ampoPrenta
npofAnpata. ‘Eva xAacwd mopddstypa eivor 10 mopnvikd atdynuUe 6TO0  €PYOCTAGLO
napoywyng evépyewog Three Mile Island, 6mov ot épgvvec KatéAn&av 6to cupmépacua 0Tl O
OYEQGHOC TNG OETAPNG AVOPOTOV-VTOALOYIGTY| TV TOLVAAYIGTOV €V UEPEL VTTIEVBVVOG Ya
™V Kataotpoen. Opoing, £xovv onuelmbel 0ePOTOPIKE ATVYNATO EXELON O1 KOTOUGKEVOOTEG
vioBétnoay U TUTOMOMUEVO GYEOGUO OpYavev mnong. Av Kot ta véa Opyovo

VIEPTEPOVGAV OO ATOYEMG YPNOTIKOTNTOS, Ol TAOTOL glyav Non plopévn v "mpdtomn"
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duaTaén Kot n oyedoTKd KaAVTEPN 10€a £lye OVEMIBOHUNTO ATOTEAEGUATO GTNV TPALT).

3.2 OvApyés oyedaGP0D OLETA POV 000VNC.

O Christopher Wickens et al. kaBopilel 13 apyés yioa tov oxedoopud denapmv o06vng 6to
BPrio An Introduction to Human Factors Engineering. Ot apyés ovtég oémovv tnv
avOpdOTIVN avTiAnym Kot v enegepyacio TANPOPOPIOV Kol UTOPOVY VO XPTCLULOTOI B0V
Y. TOV amOTEAECUATIKO oyedtoopud oBdvne. H epappoyn avtdv tov apydv eEac@aiilet
aQEVOG HEV TNV HEI®ON TOV GEOAUATOV YEPICUOD KOL TOL OTOLTOVUEVOL YPOHVOL
EKTOUOEVLONG , APETEPOL O TNV AWENGCT TNG AMOTEAEGHOTIKOTNTO KOl TNG IKAVOTOINGoNG T®V
YPNOTOV.

Opiopéveg apyég evdéyetal vo, unv pmopodv vo €appocfodv 6e KATOoVS oXeSIOGLOVG
oBovav. Mepkég apyéc umopel v @aivoviol OVTIKPOLOUEVEG KOl KATOEG POpES eivar
d0oKoAO va amo@actobel Tl (o apyn etvar onuavtikotepn dAANG. H emitevén Aettovpykng

ooppomiag petald Tmv apy®v ivor (OTIKNG oNUACTNG Y10 TOV OMOTEAEGUOTIKO GYESACUO.

3.2.1 Apyég avtiinymng Tov ypnotn.

Ot apyéc mov oyetilovtatl pe v avtiinyn tov ypnom e&etdlovy Tov TPOTO TOV O ¥PNOTNG
avtidappdvetar apykd to vikd mov tov dwtifetal. [lpokeévou va amopevybet n chyyvon
TOV YPNOTN, Ol TANPOPOPIEG TPEMEL VO TAPOVGIALOVTOL LE GOPT| KOl U1 SPOPOVUEVO TPOTO.

Ymapyovv mévte Apyég AvtiAnymg Tov ¥p1roT oL OVOPEPOVTOL TAPAKATO:

3.2.1.1 Evavayvmorteg 000vec.

H avayvocipémmrta mmg o06vng eivar o mAéov kpioipog mapdyovtag oyedoopuold Tng
otemapnc. Kabe 006vn mpémel va givan 0avayvootn OCTE Vo EMTPETEL GTOV YPNOTN VO
aAnAemdpacel pe emtuyio. TIpémel vo ypnoHOTOIEITOL 0 CMGTOC GLVOVAGLOGC YPOUATOV,
avTBEcEDV Kot YOV Yo Vo E0c@aMoTel OTL 0 xpNoTNG aVTAEL TIC amapaitnTeg TANpoPopieg
amd v o06vn. Emmdéov vy demapéc obovav apng mpémer va eEoc@aiileTor kot m
AmPOCKOTT SLVOTOTNTO EMAOYNG — EIGOYMYNG OTOLYEIWV.

Tpomog Yromoinong g Apymg: e Ohec t1g 006veg TG Olemapng mov VAoTomOnke £xovv
ypnoonomBel evdeikteg Ko TANKTPO KovoD HeYEBOLS, e emeEnynUaTikd Keipevo yio tnv
napexopevn Aettovpyia. To péyebog tov mANKToV emAéyOnkKe €161 MOTE VO EMITPETEL TOV

YEPIOUO TOVG OO XEPLOTH KE PLGLOAOYIKO HEYEDOG SaKTOAWV.

3.2.1.2 Amo@uyn] ektipnong peTafANT@V PAGEL VTOKEIPEVIKAOV KPLTPiOV.

H avtinon minpogopidv amd 1o ypnotn dev mpénet va Paciletal o extipmon tov peyébovg
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H0G GuVEYOVS HETARANTNG, OTIMG YPOLML, EVTAON KAT, EMEON O1 LETAPANTEG OVTEG UTOPEL va
&xovv TOAAEG duvatég Twég. O ypnotg, AOY® e0QaANEVNG Kkpiong, TOavOV Vo, EKTIUNOEL
AavBaopéva to mpoParidpevo péyebog. Tlapaderypo amotehel Eva eavapt V0  EOTEWVOV
KOTOOTACEWDY, TOV EVOAAGCOEL TO, YPOUATO KIiTPvOo Kol TOPTOKOAl, Omov KAOe ypdua
OVTIOTOLYEL OE oL EVEPYELD KOl 1IGYDOVV O TAPOKATO 00NYIES:

() ¢

N \\>//
Av 10 pavapt gival kitpvo ekTeAETE TNV EVEPYELD A.
Av 10 povapt eivon moptokoM ekteAéote TNV evépyela B.

Ewova 3.1.
[Mveton dpeca avtiinmtd 6t o xprotng Ba dvokorevbel kKo Ba kabvotepr|oel TV ekTédeon
TV EVEPYEIMV, HEYPL VO ATTOPUGIGEL OV TO YPOO EIVAL TOPTOKOAL T KiTpvo.
Tpomog Yromoinong e Apymns: Ta vwéroura yprong tov ypdvov opAiag, Tov ded0UEVOV
KO TOV GUVTOU®V IMVOUATOV omelkovilovTat TANV ToV T0E0E000G 1] YPOUULIKOD EVOETKTN Kot
pe aplOunTikn Ty , £T61 MOTE 0 YPNOTNG OEV AMOLTEITOL VO EKTIUNOEL TO pEyeBog Tov T0E0n
N Tov gVOVYPAUPOL TUAUATOS, OAAG amAd OwPalet tov mpoPairduevo  apBud, O6mwmg

eaivetal otnv mapoakdto Euova 3.2

NOTIFICATIONS

ii‘l _Data: 37%

1853/5000

=y SMS: 83%

/2400

Ewoéva 3.2. Evoeikteg g epoppoyng.

3.2.1.3 Enelepyacio pe faon v gunepio KoL Ty 1pocdoKia.

Ot dvBpomor avtiAappdvovtal Kot epunvedovy Tig TANPoopies e Paon v Tponyovrevn
gUMEPIO KOt TO TL TPOGOOKOVV va dovv. Edv pia 006vn mepiéyet mAnpogopieg mov drapépet
and TG TPOGdoKieg TOVg pmopel vor dovv avtd Tov avépevay, avti avtod Tov TPoPdAieTal.
o tov AOyo avtd  mAnpogopieg mov eivor avtiBetes TV TPOCOOKIDV TPEMEL VO
TapovGLaLovToL pe TPOTO OV VAL EPLOTA WUTEPT) TPOGOYN GTOV SLALPOPOTOLOVEVO TOUEA.
‘Eva mopdderypo  eneEepyociag pe Paon v gumepion Kot v mpocsdokio aivetal otnyv

Ewova3.3. Axoun kot av 1o de0tepo Ypaupa oe kabe AEEN eivan dipopovuevo, N enelepyacio
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pe Paon v eumepion Ko TNV TPOcOoKio, EMTPEMEL TNV EVKOAN OTOGOENVION TIS QPAoTG,

TRAE CRAT

Ewova 3.3.

amd To GLUEPOLOUEVOL.

Tpoémog Yrhomoinong s Apyms: o v avtiotoiyion tov evOeiEemv Ue TIG LETPOVUEVES
vINpecieg Exovv emheyel KATAAANAQ €1KOVIOLO, TOL TOPOTEUTOVY GTNV AVAAOYN VINPEGIa.
ZUYKEKPIUEVO Y10 TIG KANOELG OMag €xel emAeyel €KOVIOIO TNAEPDOVOL, Y10l TO. GUVTOU
UNVOLOTO, EIKOVIOI0 POKEAAOL ETICTOANG KOU Y100 TO O£OOUEVO EIKOVIOIO MAEKTPOVIKOD
vroAoyloth. Extipdratl 6t 0 ypnotg moAd evkoda 0o GUGYETIGEL TIG LETPOVIEVEG VINPETTEG

LE T VTTOYT €1Kovidla, Tov eaivovtol otnv Euwova 3.4 .
©

Ewova 3.4. Ewovidio onjpavong yio KANGELS OfUALNG, GOVTOUO UNVOLOTO, KOl OEQOUEVOL.
(Icons made by Freepik from www.flaticon.com)

3.2.1.4 To k€pdog TOV TAEOVO.GHOV.

Edv o mAnpogopia. mapovoidletor meptocotePo omd o eopd, eivar mBavo Ott Ba yivel

EVKOAOTEPO KaTavonTn. Avtd pumopel va emttevyBel pe v mapovoioon g TANPoeopiag o€

EVOAMOKTIKEG QUOIKEG HOPPES (TL.Y. YPDOUO KOl OYNUL, GOV KOl EKTUTMOT, KAT.), KaOdg 0

mAeovaouog Oev elval mdvrote mepittdg. ‘Eva mapdderypo ké€poovg Ady®m TAEOVAGLOV

amotelel T0 @avdpt pvbuiong Kvkroeopiog, émov cuvdvaloviatl To ypodpa Kot n B€on Tov

OVOUUEVOD AQUTTAPO Y10, TV OTOKMIKOTOINGN TOV TPOPAALOUEVOL UNVOUOTOG,.

Tpoémog Yromoinong g Apyms: Ta vrdAioura ypriong tov xpovov opAiog, TV 0E00UEVAOV

KOl T®V GUVTOU®V UNVOUATOV amelkovilovTol TANV ToV TOE0EO0VE 1 YPOUUKOD EVOEIKTN Kot

apluntikd, O0nmg eaivetor kot oty Ewova 3.2. Xvvovdletor £€T01 TO TAEOVEKTNUO NG

OVOAOYIKNG OMEIKOVIONG (avayvmorn HETPOLUEVOD UEYEOBOLE HE oL EVYOAED MOTLL) HE

eketvo g ynoerokmg amewoviong (axpipea).

3.2.1.5 Amo@uyn oporotTog.
[MAinpogopieg mov givor mapopoleg eivar mbavd voa tpokariésovv ovyyvon. o mapdderypo
10 A423B9 xar 10 A423B8 upmopodv va exkineBodv w¢ idw. To meprrtd Ko

YOPOKTNPIOTIKA TPEMEL VO, APOIPOVVTAL, €VO TPEMEL Vo, TOVILovTal TO OLOPOPETIKE
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YOPOKTNPLOTIKA.

Tpomog Yromoinong g Apyng: Katapfinbnke mpoondBein va amopevybel omoladnmote
OHOLOTNTO GTNV OTEIKOVIOT] TOV HETPOVUEVOV HEYEDDVY, LE ¥PNOoT EKOVISI®MV Kol KEWEVOL
mov Kabotohv gueovny Vv petad Ttovg Swpopomoinon. EmumAéov to ewkovidww mov

EMAEYOMKAY S10LPEPOVYV CNUAVTIKA EKEIVOV TOV NTAV TPOEYKOATEGTNUEVO GTIV GUCKEDT).

3.2.2 ApyéS TOV O1EVONTIKOD HOVTELOV TOV YPNOTY.

Ortav o ypnotg PAEreL pa 006vn n epunveio g Paciletar cvvnBwg oTIC TPOGdoKies Tov
Yo T0 VTN 0VTO. O TPOGOOKIEG AVTEG TPOEPYOVTAL OO TIG EUTELPiEG TOL TaPEABOVTOS |
OV £YOVV GYNUOTICEL £va VONTIKO LOVTEAO TOL GUGTHUATOG KOl TNG Agltovpyioag tov. Eivat
ONUOVTIKO va. oxedtdllovior 006veg cuvenelg e TO vONTIKO HOVTEALDO TOL XPNoTY. YTapYouv

000 Apyég Atovontikoh MoviEAOV TOV avapEPOVTAL TOPAUKAT®:

3.2.2.1 EwooTikog pearopoc.

M 006vn Ttpémet va Tonplalel OmTIKG Kot AEITOLPYIKA

pe T petafAnTy mov aviumpocomevel. loyvel o
vevikdg  Kavovog  Ott ot ovveyeilc  petaPAntég
amgwkovifovtalr  ovoAOYIKG, €VA Ol SLOKPITES
petafantés ymoeloxd. Emiong ot vyniég tég tov

peTaPANTOV TPEMEL va. lvan otV Kopven TG 006v1Ng

(M 0e&1d) kar ot yoaunAéc Tiwég oto KAt® pEPog (M

o~ , Ewova 3.5. Avaroywo Oepudpetpo.
aprotepd), dOnwg otnv Ewodva 3.5.

EmumAéov, av vépyovv moAhamAid ctotyeio yo

amEKOVIOT| TTPEMEL VO LOPPOTONBoVV €161 DOOTE Vo
AVTIGTOLYOVV GTO TEPPAAAOV TTOV AVTITPOCHOTEDOVV.
Mo gpappoyn avtng TG apyns eaivetor otnv o0ovn

eréyyov Bupov, e Ewdvag 3.6, 6mov amewkovileTon

Oyl uovov 6Tt Kamotlo TOPTA €ivol avOIKTY), OAAG Ko

TOAL 1] TTOLEG GUYKEKPULEVAL. Ewova 3.6. O06vn eréyyov Buparv.

Tpomog Yromoinong g Apyms: Tnpeitat o kavévog mov emPBaAret ot vYMAEG TIHES TV

petafAntav vo aneikovifovtat 6to de&i TUN e TV EVOEIKTOV, Omwg otnv Ewdva 3.2.
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3.2.2.2 Apyn Tov KIvoOpEvoL péPove.

To {yvog kar N katevBvvomn kivnong Tv oaneikovilopévov peTafAnTov Bo mpémel va givat
ovpPatd pe To VONTIKO HOVTEAD TOV YPNOTN, OM®G oVTO £xEl dOpopP®BEl amd T PLOIKY
nmapatnpnon. o Tapdderypa, 1o KIVOOUEVO GTOLXEID G £val LETPNT LYOUETPOL Oa Tpémel
Vo KIVElTal Tpog Ta EMAvVm, OTAV TO VYOUETPO AVEAVETOL.

Tpomog Yhomoinong tg Apyng: Xe KkGbe €va €kovidlo ove HETPOVUEVN VLANPECIL
(dedopéva, POVNTIKEG KANGELS, YPOTTA Unvopato) vrdpyet Aevkd vroPabpo (background)
010 €60TEPKO Tov. To VrOPabpo petdverar kab'vyog, pe Pruo 10%, 6co to dwbécio

volomo g vanpeciog eavtieitat, Ommwg otnv Ewdva 3.10.

R R =

Ewova 3.10. AwBéoipo vrdrouro kAnoewv optiag 90, 60, 30% tov apyucov.
(Icons made by Freepik from www.flaticon.com)

3.2.3 Apyég pe Baon v mpocoyn Tov YpNoTY.

Edv n demagn mepiéyel ToAAG oTotyelo 0 YPNOTNG TPEMEL VO KATAVEIEL TV TPOGOYN TOV
petald tov otoreiov g, evd meplotaciokd o amortnBel va EGTIACEL TNV TPOGOYN TOV GE
neplocoTepo and éva otolyeion tavtdypova. [a Tov Adyo avtd 1 demapr| Tpémel va sivot
OYEOWGHUEVN UE TNV KATAAANAN dudtaln, mOv Vo EMTPEMEL GTO YPNOTN Vo EYEL ELKOAN
npdcsPaocn oTig amapaitnTeg TANPoPopiec. Yrdpyovv Tpelc Apyéc pe Pdon v mpocoyn Tov

XPNOTI , OTOC TOPUKOAT®:

3.2.3.1 Erayrtotomoinon tov k06TOUS TPOSPacng oTic TANpOPOpiES.

Otav ) Tpocoyn Tov ¥pNotn ekTpénetal omd 10 £va onueio 6to dALO yio va €xel TpdsPaon
OTLG amopaitnTeEG TANPOPOPiES, LILAPYEL Eva GYeTIKO KOGTOG, o€ XPpOVo Kat kKOmo. H oyedioon
006vng Ba Tpémel va eEAayIGTOTOEL OVTO TO KOGTOG, TPOPAETOVTOG T oNUEiD TOAPOYNS TNG
mAnpogopiag vo eivar 660 tOo SvvaTdv TANGCIESTEPO UETOED TOVG, YWPIS ®OTOCO Vva
mopofraletor n apyn TG ETOPKOVS AVAYVOGILITNTOG, TOL TPOUVOPEPONKE.

Tpomog Yromoinong g Apyms: Onwg paiveror otnv Euova 3.11 napéyeton n duvatdtnto
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o0 xpnom va tinpogopndet apece  EEINSED = B a4l 84% W 05:03
T0 vmolomo  avd  vmnpeocia,

TOPATNPOVING TO EKOVIOW  TOL Il
L ]

TPOPAALOVTOL CUVEXDS GTO TAV®

Trindicator

apotepd U TG 006vng (umdpa

gl00moOMoE®V), Yopic va yperachHet

Vo kahéogl Ty {ow my epappoyn Ewova 3.11. Apeon mAnpo@dpnor) vtoroinov

Trindicator.

3.2.3.2 XopParétnTe eyyvtnToc.

H xatavoun tg mpocoyng Heta&d d00 1 TEPICCOTEP®Y TNYDV TANPOPOPLOV UTOPEL Vo ivart
OomapoiTnTN Y100 TNV OAOKANPWGON €VOG £pYOV. Xg auTh TNV mepinTmon emiPdiietal va gival
pikpn M mpoondbela mPOGPAONG OTIG TANPOPOPIES, KOl OUTO EMITVUYYAVETOL HE TOAAOVG
TPOTOVG (). €yyOTNTA, GUVIEST] e KOWVE ypdpata, oxfuata, kAr). Ewdwd yuo 11g 000veg
TV smartphones, Tov £YOVV TMEPLOPIGUEVEG OLOCTAGELS, 1) MUKV OTEKOVIOT UTOpel vo
TPOKAAEGEL SVOKOMO AVTANGNG TANPOPOPLOV Kol AovVOAGUEVOLG YEPIGUOVC.

Tpoémog Yiomoinong g Apyns: H dwdtaén tov swwovidiov, Tov eVOEIKTOV Kol TV
TAMKTPOV TG SETAPNS eE0GOAAIlEL TNV ATPOCKOTTN (AVIANGT TOV TANPOPOPLOV KOl TOV
e0KoAO yePoHd. AvTO ovolvetor d1eodikdtepa oto  emopevo Kepdhowo 4, dmov

mapovctdloviot Kot emeENyovvTal ot ETPEPOLS dyelg ™S epapproyng Trindicator.

3.2.3.3 HoAhamhoi TOpoL.

O ypnotg umopel va ene&epyaoctel evkohdtepa TANPoPopieg amd dropopetikés myés. [
TOPAOELY LD, UTOPOVV VO TOPOVGLUGTOVV TOVTOYPOVO OTTIKEG KOl OKOVGTIKES TANPOPOPIES
oavti va Tapovclachodv TpmdTO OAEC Ol ONTIKEC 1] OAEG Ol OKOVOTIKEG TANPoQopies. (Agv

VIPEE OMOATNOY TOV VOl IKAVOTOLEITOL LE T XPNOT AVTNG TNG APYNS)

3.2.4 Apyég pe Paon Ty pvijun Tov YpnoT.

AvOpdTIv pvhun €xel TEPLOPIGUOVE Ko KAveL AdBn moAD edkola. Xtn Bpoayvmpdbecun
pvfiun oatnpeitol HOVo Hio UIKPY TOGOTNTO TANPOPOPIDV, EVAD Ol TANPOPOPIES NG
pokpompdBeoung pvnung Ancpovobdvtor pe v mépodo tov ypoévov. Ot apyéc  mov

oyetilovtol pHe TNV UVAUN TOL YPNOTN OVIIHETOTIGOUV oVTA To (NTHUOTO KOl TOPEXOVV
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peBdO0VG AVTIHETOMIONG. YTAPYOLV TPELG APYES YIOL TNV VLY TOV XPNOTN, OTWS TOPUKATO:

3.2.4.1 Yrokotdotaon pvipung ané owtikéS 1] NN TIKES TANPOPOpPiES.

O ypnotng dev mpémet va yperaletal va datnpel oNUAVTIKEG 1 TOAAES YVAOGCELG GTN VAL
0V, TopPd HOVO TIC AMOAVT®MG ovaykoieg yw tnv Agttovpyio g oemaens. Ot Aowmég
TANPoQopiec TPEmel va TapEyoviot LITO popen Pondnudtev (Levod PBondetlag, Aota eA&yyov
KAT) ®ote vo omogoptiletar 1 UVNUN TOv, YOPIC Vo TPOKOAEITOL VREPEOPTMON
TANPOPOPLOV. ZE £VOL AMOTEAEGUATIKO GYESIOGUO 1) YVAOGON OTN UVAUN TOL ¥PNoTn Kot M
yvoon vtd popen Pondnudtov Tpénet va eivat IGoPPOTNUEVESG KOl TO YEYOVOS aLTO amoTelel
TPOKANGON Y10 TOV GYEIOCTN.

Tpoémog Yhomoinong g Apyns: o v vmoot)pi&n tov POt TOPEYETOL ETIAOYT
Bonbelog, mov KoAeitor PEC® TNG EPOPUOYNG KO TEPIYPAPEL TEPIMNTTIKG TIC ETUEPOVG

Aertovpyieg TG,

3.2.4.2 Apyq ™ ovpparéotnros.

Kotd v avéntuén véwv demagpov givor okomipo va eEetdletal katd TG0 givol duvatd vo
YPNOLOTOMBOVV, TUNUATIKA 1] GUVOAIK(, TOAMOTEPES EMTUYNUEVES Ko EVPELNG OmOdOYNG
oyxedldoelc. Me tov TpoOmo avtd mopéyetal 1 duvatdHTNTO 6€ HEYOAO oplBud ypnoTedv va
YEP1000VV e gvkoria TNV dlemapn), KabMG elval eEOTKEWMUEVOL [IE TO EIKOVIOLN, TIC EVEPYELES
Kot dwdkaociec, epdoov €xovv oyedtachel katd tpoémo cLUPATO OG TPOG TPOYEVESTEPES
oyeodoelc. Ta mpoypapparto e Microsoft ivat Tumikd mapddetypa avTig TG apyns, Kabmg
T TEPLGGOTEPO. Oamd T TPOiovia NG popdlovror €va TLTOMOMUEVO KVUPLO  HEVOD
Aertovpyiog.

Tpomog Yromoinong g Apyms: H 0An Asrtovpywkdmra g epappoyng Trindicator eivan
ocoppatn pe To TPOHTLTA AMEIKOVIONG KOl XEPICUOV TOL €YEL KOOIEPMOGEL TO AELTOVPYIKO
Android. 'Eva mapddetypo avtig g cupPfatodtnTog amoteAodV T EKOVIOW TANPOPOPNoNG
Y10 TO VTOAOITO OVA LINPEGIA (PMVNTIKEG KANGELS, YPATTO UNVOUOTO, 0E00UEVA), T OTOio
epeavilovtor 010 medio €100TOMGEMY Kol Ol EVOEIEEIS TOVE HeTABAALOVTOL KATA TOV 1010
TpOmO oL peTaPdAlOvVTOL Ol evdeiEelg 1oxDOG TOL AdpPOVOUEVOL GNUATOG KOl TOV

GLGOCMOPELTOV TNG CLGKEVT|G.

3.2.4.3 IIpoPfrentucy ((Evmtvn) vroPonOnomn (Predictive aiding).
M demopn Bo mpémer va deiyvel TV HEAAOVTIKY| KATAGTOOT, ovti vo amoutel and Tovg

YPNOTES TNV EKTIUNON TOV EMUEPOVS TAPAYOVIMOV TOL GYETILOVTOL PE TNV KATAGTACT] OVTN,
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wpokeévoy va Adpovv pia andeact. 'Etotl eEaieipovtarl ot TOATAOKES VONTIKEG EPYACIES
kot avtikafiotovtor pe GAheg mo amAéc, Yo TN peiwon Tov GOPTOL TOV ¥PNOTH. AVTO
EMTPEMEL OTO YPNOTN Vo €0TIACEL Oxl PUOVO OTIC TPEYOLGES GLVONKEG, GAAG Kol OTIg
perrovrikés. IMapaderypa mpoPrentikng vrofonOnong amotehel n évoelln g umatopiog
QOPNTNG OGULOKELNG, OMOL €KTOG OMO TNV KATAGTOOT QOPTICNG OmeKOVIleTOl Kot TO
EKTILDOUEVO VTTOLOITO YPOVOL AELTOVPYIOG THG GVOKELNG. ATAAALACGETAL £TGL O YPNOTNG O
TOV vONTIKO @OPTO Vo avaydysl TV KatdoTtaon @OpTiong o€ ¥povo Aettovpylog TG
OLGKEVNG, PACEL TG TPOCOMIKNG TOVL eumelpioc. 26TdG0, KpiveTal oKOTILO Vo emonpavOel
Ot 1 poPAentikn vroPfondnon Asttovpyet pe akpifela 6tav ot ToPAyovieg ent TV OmoiwV
Baciletatl mapapévouy oYeTIK®MG APETAPANTOL KOTE TO 1G0T TAUPATHPNONG.

Tpoénog Yromoinong ™ Apyng: Otav 1o vréAOUTo HI0G €K TOV TPLOV VINPECIOV Eivor

“"C

puikpotepo tov 10% gppaviletol 1o avtioToryo €1kovidlo to cOuBoAo , L epLOPO
YPOUO KOL O YPNOTNG EVNUEPOVETOL AUEGH OTL
EMIKELTAL 1) EKTTVON TNG TPOTANPOUEVNG LINPEGTIOG.
Ymv Ewova 3.12 anewcoviletor n emkeipevn ekmvon
TOV XPOVOV QOVITIKGY KAGE®Y. Ewova 3.12. Ewovidio 1élog ypdvov

(Icon made by Freepik from www.flaticon.com)
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Kepdararo 4
O1 Owyerg g Alerapiyc.

210 Kepdroto avtd mapovsidlovtar ot Oyelg g dtemapng g epappoyns Trindicator kot o

TPOTOG PETAPaong amd TV po dyn oty GAAN.

4.1 Xvvtopevon (Shortcut)

H npdn emagn mov £xel o ypnotng pe tmv = R .4l 84% 1 05:03
epappoyn eivar n ovvropevon  Trindicator,
oV eUPOVIfETOL 6GTO LEVOD TNG GLGKELNG KO
ETUTPEMEL TV EKKIVIION TN £pupLOoYic, omog ARSIl

eaiveton otnv Ewova 4.1.

Ewodva 4.1. Zvvtopevon epapproyng
Trindicator.

4.2 Exdomounjoeic (Notifications).

Iowg N mAéov onpovTiky) Oy TG EQApPUOYNG 0502 Mon, 18 July _n_
Kot ovt] m  omoin o ypnotng Oa

L
cvpPovievetoan mepiocodtepo. H epappoym 7 o ol *
emTpémel  oTov  ypotn  vo.  mpoPdiret Wi-Fi  Location Sound rif;:iec;] Bluetooth

€100TOMOGELS Yo Kavéva, €va, d00 1 OA TO

: )3 ®

NOTIFICATIONS

petpovpeva. peyedn. Avédioyo pe to mold
péyebog ocvpporilovv Kot 10 VITOAOWTO TOVG

. . , - 270
(EKPPUCUEVO GOV TOGOGTO) Ol E150TOGELG | Data: 37%
, , , , 1853/5000
&yovv 10 avtiotoryo ewovidro. To gikovidio

: : . : 830
avtd amotedel pi GLUPOAKT £KPPACT TOL &5y SMS: 83%

1999/2400
LETPOVUEVOL LEYEBOLG TTOL “adetdlel” KaOMG

Minutes: 61%

979/1600

T0 VTOAOMO UEUDVETOL, KOT OVOAOYiot TOV

avTioToryov €Kovidiov g pmatoapiog g

cvokevc. Emekteivovtag 1o medio OV Eiva 4.2. Oyn Etdonouicemy.

€100TOMGEWMV 0 YPNOTNG PAETEL OE T
OVOALTIKY HOPON TANPOQOPIES GYETIKA pe T v AdY® peyédn. Ilpofdriovtor kel 1060 TO

VIOAOUTO Kol 1 TPEYOLGA TN ava@opds 660 kol 10 mocootd. EmmAéov 10 vmdAouro

epeavileton kot cav papdoedne ansikdvion, mov “yepiler” N “aderdler”’. Téhog pe matnuo
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Tévo otV €100T0INGN 0 ¥PNOTNG UTOPEl Vo LETOPEL OTNV KEVTIPIKNY OYN TNG EQPUPLOYNG.
4.3 Kevtpui) oyn.

H Baocwm oyn g epappoyns, mov @aivetor oty E=lERE] 7 A il 34 W 05:03

Ewova 4.3. anewoviler minpoeopiec v to tpic. EEIsllsllec1iels

e
©

Baocwd petpovpeva peyeédn (mpomAnpopéva AETTA
OWAla,  mPOmANpOUEVE.  ypamTd  pmvopoTa,
TPOTANPOUEVE dEdOUEVO d1adikTOOoV). Ta kb Eva
and to pueyedn avtd vapyel T0oedNg anekovion,
mov eKQPAlel TNV TPEYOLOO TIU ©C TPOG TNV
LEYIOTN T/ TN avagopds. Xto KEVTIPO TOv KAOE
T6E0V amekovi(eETOL TO TOGOGTO KOl aplOuNTIKY |,
Kdtw 0e amd TO TOEO VLWAPYXEL TO OVOUX TOL
petpovuevov peyébouvg (Minutes, SMS, Data). Ag&d
0V KkaOe 10E0v eppaviletar, oe poper KAACUATOG,
TO TPEYOV VIOAOUTO KOOMDG Kot 1 HEYIOTN TI/TIUN
avapopds. Xtov 1010 ydpo Ppioketal T0 TANKTPO TOV
eupovifet 1M xpvPer v ewomoinon (Toggle

- - , . , " E & 7 B .l 84 M 05:03
Notification) yio to avrtictorgo péyebog, kabmg Kot '

, . , , Trindicator
T0 TANKTPO OV EMTPEMEL TOV OPIGHO TNG UEYIOTNG

TIUNG/TUNG avapopagc. \
Kéto and avtd ta tpio urAdx Ppioketor 1o medio
Last Update mov gpeaviCer mv nuepounvia kot tmv
GOpaL  TOL  TEAELTOHOL  GULYYPOVIGHOL  TOV
arewoviopevoy peyebdv, pe To OvVTioTOU(O TOL
napoyov. Kdto omd oavtd 10 medio vmdbpyst To
nktpo Update, mov emurpémer otov ypfotn va
oteilel YpOmMTO UVLUO. OTOV TAPOYO (MCTE VA
VIapEEL GUYXPOVIGUOC TV UETPOVUEVOV HEYEDDV.
Télog vmapyel to manktpo “HELP” mov eueavilet
mv o6yr Bonbeiag.

Ewova 4.3. H Baocwkn dym g
EQAPHOYIG.
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4.4 Oyn opropov vEov pEYIGTOV/TIPNG AVAPOPaG.
[Ipoxerton Oyt yio pio. oAAd ya tpeig Swapopetikéc [RIA=ET 7 Wl .l 84 W 05:03
ovelc (o yoo kdBe mopeyOUeV LANPECIQ) TOL
EMTPEMOVV GTOV YPNOTN VO OpicEL TNV VEQ TIUN

avVaQOPAG/UEYIOTN T Yo TO emAeypévo péyebog.

[Tépa amd 10 Medio opiopoV Ve TYWNS O XPNOTNG
BAémer v TpéYovca TN KaODS Kl TNV TPEYOLGO

LEYIOTN TN/ TN AVOPOPAG. SET DATA MAXIMUM VALUE
5000

Current data maximum: 5000

Current data value: 1853

Set Max Cancel

Ewova 4.4. Oym opiopov peyictov.

4.5 Bon0sro.
Tmv oyn aut vmbpyovv odnyieg Yo v EEENT 7 1 .al 84% M 05:04
Aertovpyia ¢ epapuoyns. O ypnotg umopet vo
EMIOTPEYEL GTNV TPONYOVLEVT] OYT UE TO TOTNUO
tov OK 1] 10V avdAoyoV TAKTPOL EMGTPOPNS TOV

smartphone.

Main Screen

The main screen consists of three groups of
displays and buttons,one for each monitored
value.Additional information and
functionalities is provided below them.

Each one of the three groups consists of an
Arc-gauge a text field and two buttons. The
arc-gauge provides an easy to reference
expression of the remaining value,also
expressed as a percentage in the center of it.
Under the arc the name of each measured

Ewoéva 4.5. H dyn PonBetag

(amewovilel TUNUO TOV 0OMNYIOV).
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Kepaiaro 5

AKpifera Agoopévemv.

>t0 KepdAaio ovtd avoideTor To onUovTIKO TPOPANUO TG Un  TadTIoNG TOV TGV TOV
peTpovpUEVOV HeYeBmV (VTTOAOUTO YPOVOL OATLNG, YPOTTOV UNVOUAT®V, O0EOOUEVDV) HETAED

TOV TEAATN KO TOV TOPOYOV KOl TOPOVGLALETAL O TPOTOG AVTIYLETMMIGNG TOV.

5.1 Akpipera Agdopévaorv.

Q¢ axpifela dedoUEVOV, YO TIG OVAYKES TNG TOPOVCAS OITAMUATIKNG Epyaciag, opiletal N
ouvoyn Kot 1 0pBdTTA TV SES0UEVEOV TTOV £XOVV GTNV JAOECT] TOVS EPAPLLOYN KoL XPNOTNG
ka0' 0o Tov KOKAO ypfoNg Kol Asttovpyiog TG EQPOPUOYNG. Zav TIUn ovaeopdg (reference)
Yol TIG TIHEG TV HETPOVUEVOV peyeddv opileTor n avtioToyyn Ty, OTMG KATOUETPATAL OO
tov mapoyo. H opbn Aettovpyio g epaproyng mpodmobitel v Ta0TIoN TOV TGOV TOV
UETPOVUEVOV peyeBmVY, petalh Tov TEAATN Kot TOL TopOYOL.

Kétt tétoto opmg eivor mpoktikd avEPIKTo o€ éva TPayHoTkd TePBAAAoV, dedopévng TG
TANODOPOG TOTO®V TOV GLUCKEVMV, TNG VIAPYOVGOS TEYVOAOYIONG XPOVICUOD UETOED TOpdYOV
KOl GUOKELNG, TOV TOALUTADV TOKETOV TOV UTOPEl Vo TPOCEOEPEL €vag TAPOYOS, TNV
TEPLOPICUEVT] “YVOCN” TNG GLGKELNG Y10l TNV KATACTOGT TOL SIKTVLOL, T TBOVE GaALATO
TOV YPNOTN Kot TNV ampOPAEnTn cvumEPIPOopd TG cvokevng (crash). Adyo avtdv tev
ocuvinkov Kkpivetal avoykaio va emavampocsdloplotel 1 Evvoln TG okpifelag ®g 1

Ao TOTOINGT TVYADV OMOKAMGE®MY LETOED XPNOTT KO TAPOYOL.

5.2 Akpipera 6£00pEvOV OC TPOG TV PUGIKN GNHacic TOV peyedov mov ek@palovv:

Ot Tyég mov dtnpel M €PApPUOYN AVTIGTOYOVV Ge UeYEn pe “puokn” onuocio. Avtd
GUVETAYETOL OTL TO eSO TWOV OVTOV TOV UeYEODV SEMETAL OO TOVS TEPLOPICUOVS TWV
avtiotoiyov euokav peyebav. Eivor avaykaio, yio mv opn Aettovpyio tng Qopproyng Kot
v TV enitevén axkpifeloc, ot meplopiopol avtol va AneHovY VIOYLY GAAGE Kol VoL VITEPYOVY
o péoa ywoo v 01dpbwon mbavig mapofiaong avtodv. Ot mepropiopol kot to péoa

AVOADOVTOL TOPUKATO.

5.3 Akpipelo o€ TOALOTAEG EVEPYOTOM|GELS TNG EQUPUOYNG:
Boaown tpoimdbeon yio v opaAn Aettovpyia TG EQApPUOYNS €ivot Ot TIES TOL dloTNPEl Kot

amEKOVILEL VO NV TPOTOTOL0VVTAL GE TEPITTMOT TOV O YPNOTNG TNV KAAEGEL TOPOUTAV® OO
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po eopd. Me dhda Adywo emtpémetar 1 VmopEn Kot EKTEAECT) HOVO €VOC 1 KOVEVOG
oTypotuov (instance) ¢ epapuoyng kKabe dedopévn ypovikny otiyun. Exkxivinon véov
emrpémeTon POVO OTOV OEV VIAPYEL EVEPYO OTIYUOTUTO TNV OEOOUEVN YPOVIKY| OTLYUN.

AL0POPETIKA PEPETAL GTO TPOGKNVIO TO TPEYOV GTIYUIOTLTO.

5.4 Axpipero doedopévov PETOED TEPROTIGUOV KOl ETOUEVIIC EVEPYOTOINGNG TG
£Qappoyng:

Ot Téc TV petpovuevov Ueyeddv amobnkebovial Gty HVAUN TOL TNAEQOVOL WE TOV
TEPLOTIOUO TNG EQOPUOYNG KOl ETAVOPEPOVTOL UE TNV eKKivnon g Ymapyer emiong
TPOPAEYN Yo TNV 0pBOTNTO TOV PETPNOEMV OKOUO Kot OTOV 1) QOPUOYN €ival avevepyn,

O MG OVOADETOL Y10 KADE L0 TV TAPEYOUEVOV VIINPESIDOV OTIC TAPAYPAPovS 5.7 — 5.9.

5.5 Akpipera 6€d00péveov 6€ ATPOGOIOKNTO TEPRATIONO TS E@appoyNs (crash):
INo va eéacpariotel 1 amobnkevon TOV dedOUEVOV O TEPIMTMOOTN TOV LIAPYEL KATOLOG
ATPOCUEVOG TEPUOATIGHOC TNG EQAPLOYNG €xeEl TPoPAepBel va yiveTon avtdpatn amodnkevon

TOV LETPOVUEVOV UEYEODV GTIV LV TOL TNAEPMVOL KAOE €K AETTA TG MPOLC.

5.6 Akpipera ypagikov weprpairovrog - Graphic User Interface(GUI).
H epappoyn oev apxel va €xel oty ddbeon ¢ peyédn ta omoia eivor opBa, mpémet va Exet
npocPacn 6e avtd kot o ypnotg. O xpnog €xel tpdsPact ce avTd HEG® TOL YPAPLKOD
nepPdAlovtog, 6mov ameikovifovtor Kamowo amd T peyedn mov dwatnpet  epappoyn. o
VO TPOYHOTOTTOM Ol KATL TETOL0 TTPEMEL VO, AVAVEDVETAL TO YPOEIKO TEPPAALOV GOUQ®VA pE
T1g véeg Téc. H avavémon avtn yiveton 1060 avd Taktd ypovikd dtustipate 660 Kot 6tav
YIVETOL TOPOTPNOT GUYKEKPIUEVOV YEYOVOTMOV. ZVYKEKPIUEVO, TO YPUPIKO TEPPAAAOV TNG
EPOPLOYNG OvavEDVETAL KABE AENTO NG MPOS OAAG Kot Omote cvpfaivel kbt omd Ta
TOPOKATO:

*  Exxivnon g epappoyng.

*  Epedvion mg epappoyng oto “npocknvio” (foreground).

*  Tepuatiopdg THAEQP®VIKNG KANOTG.

*  Oplopog vENG TIUNG OvVOPOPAEG.
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5.7 Akpipera Tporinpopévov 1povov opmriog.

H epoppoyn petpd oe Aentd TG OPOC TOV LVITOAEWOUEVO TPOTANPOUEVO YPOVO OUIALOG.
Eniong vdpyet ko éva péyebog avapopdc, mov o xpNnotns ExEL TV dLVATOTNTA VO, OPIGEL, TO
omoio ex@pdlel Tov apyd/péyoto xpovo opdiog mov dwbétel. O vToAEUTOUEVOS YPOVOG
exQpaletol Kol g TOGooTo €l TO1G €K0TO pe Paon o 0vo mpoavapepBévta peyén. Me
Baon v mocootwio Ty opiletar Kot M T TOL OvTioTooLv To&oeWovg evdeiktn. H
epapuoyr] vmoloyiler To mOcO Aemtd vLWOAEimOVTOL HETPOVIOG TNV OldpKeEl KAOE
e€epyOUEVNG KANONG KOl LE TOV TEPUATIGUO OLTNG o@oipel TV OdpKeld g omd To
vroiemodpeva Aemtd. Q¢ dwdpkeln KANong opilovpe tov ypdévo oamd v Evapén g
GUVOUIMOG MG TOV TEPUATICHO OWTNG, GTPOYYVAOTOUUEVO TTPOG TOV EMOUEVO OKEPOLO. XE
TEPIMTOGN TOV 1) EPAPUOYN OEV EYEL EKKIVNOEL Ue TNV Evapén kdbe KArong evepyomoleiton
OVTOUATOG TPOKEUEVOL VO, TPOLYLLOTOTTOGEL TNV LETPNON.

[oybovv o1 akdAovbol TEPLOPIGOTL MG TPOG TNV PLGIKT] CNUAGIC TOL TPOTANPWUEVOL XPOVOV
OLuAiaG.

* O vroAemOuEVOG TPOTANPOUEVOG YPOVOG OV Umopel va eivon apyntikds. Av mépet
OPVNTIKY] T TOTE OEV VIOAEITETOU TPOTANPOUEVOG YPOVOG Kol 1] LETAPANTN YiveTal
unoév.

* H péyrom i/t avoeopds mpomAnpopévonv ypdvov opdiog dev pmopet va gival
apvNTIKY. Xe mepintwon mov mopbel térown T ovtopoto opiletar o TPEY®V
VTOAEITOUEVOG TPOTAN POUEVOG YPOVOS OC YPOVOG AVAPOPAG.

* H péyom )/t avagopdg dev umopet va, givarl pukpdtepn amd ToV VITOAEMOUEVO
TPOTANPOUEVO YpOVO. e mepintmon mov mapbel tétowa T, avtdpata opiletar o
TPEYWOV VITOAEUTOUEVOG TPOTTANPOUEVOS XPOVOS MG XPOVOG OVUPOPAS.

* Xuvénelwn TtV mopamdve eglvar 0Tl M TOcOoTION EKEPACY] TOL VTOAEMOUEVOV

TPOTANPOUEVOL YpOVOL OpAiag kvpaivetot peta&d 0%-100%.

5.8 Akpipero TporinpopiveV YPATTOV PNVORATOV.

H gpappoyn mapaxorovdei v kivnon yportov unvopdtov. Yrapyet eniong kot péyedog
ava@opds to omoio ekepdlel TO apyWKO/UEYIOTO TANOOG TPOTANPOUEVOV  YPOTTOV
UnNvopdtov to omoio o ypnotng umopel va opicel. TELog vapyel Kot €0 OMEIKOVION G
T0GO00TO €Ml TO1G €KATO UE PAon o dvo Tponyovueva ueyédn. Me Baon v mocootiaio TN
opiletar ka1 M TN TOL AVTIGTOLXOL TOEOEWOVE EVOEIKTT).

O 1poMOg OV M €PaPUOYT Aettovpyel elvar OTL KAOE QPOPA TOV GTEAVETOL EMTLYMOG KATOLO0

YPOTTTO UAVOLO O LETPNTNG LEUDVETOL KATA £V, EPOGOV 1) EQAPLOYN elval o Agttovpyia.
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Omnote mpaypotonoleitol eKKivnon g EQOPUOYNG amd TOV YPNOTH, 1| EQopuroyn eEetdlet Tig
eYYpPapéc Tav eEgpyduevav unvopdtov. Katopetpd moceg Eywvav and v tehevtaio popd
oL NTOV G€ Aertovpyia kol agoipel Tov aptBpd avtdv amd To TAN00g TOV TPOTANPOUEVEOV
YPOTTOV UNVOUATOV.
[oybovv ot axdAovBol TePlOPICUOl MG TPOG TNV QUOIKN CNUACIO TV TPOTANPOUEVOV
YPOTTMOV UNVOLATOV.

*  To vroAeumoUEVA TPOTANPWOUEVE, YPOTTA UNVOLOTO OEV UTOPEL VAL elval apvnTikd. Av
0 UETPNTNG TAPEL OPVNTIKN TIUA TOTE OEV VTOAEIMOVTIOL YPOTTO UNVOUOTO KOL M
petafAntn opiletor wg undevik.

* H péyrom myi/tipn] ovapopds TpomAnNpoUEVOV YPOTTOV UNVUUdToV dev umopel va
elvar apvntikn. Xe mepimtwon mov mapbei térown Ty owtoépoto opileton ©g
TPEYOLGA TIUT OVOPOPAS TO TPEXOV VITOAOITO YPATTMOV UNVOUATOV.

* H péyom )/t avagopdg oev umopet va, givarl pukpdtepn amd ToV VITOAEMOUEVO
TPOTANPOUEVO XPpOVO. Xg mepintmon mov maphel Tétowa T awtdpata opileTar mg
TPEYOVGA T OVAPOPAS TO TPEXOV VITOAOUTO YPUTTAOV UNVUUAT®V.

*  Xuvémewn TV Topamdve givolr 6Tt 1 TocooTloio EKEPOCT) TOV VITOAEMOUEVOV

TPOTANPOUEVOV UNVORATOV Kopaivetat peta&d 0%-100%.

5.9 Akpipero TpominpOREVEOV OEO0UEVOV OLOOIKTVOV.
H epoppoyn mapaxorovdel v yprion npomtinpopévov megabyte Tov KAVEL 1] GUCKELT|. XTIG
LETPNOELS OVTEG Oyvoel T dedopEVaL ToL ooia dgv ypemvouy Tov xpnot (diktva wi-fi). H
EQOPUOYYT] KAVEL YPNOT TNG VTAPYOVCOS OLVOATOTNTAG TOL TPOGPEPOVY Ol GUOKEVEC WE
Aertovpykd ocvotnuo android. Kabe €va Aemtd g dpag yiveton EAeYXOC KOl 1 EQUPUOYT
OVOVEDVEL TO VTOAOITO OPUIPAOVTOS TNV avaAoyn ypnomn OedoUEVOV SadIKTOOV TTov EXEL
yivel. Yrdpyet kot €60, Onwg kot oto tponyodueva ey, LEylom T/t avoeopag, tnv
omoio umopel va aArGEel o xprotg. TéLog kat 00 ekEPALETON TO VTOAOUTO KOl GOV TOGOGTO
ent to1g ekatd. Me Bdomn v mocooTtiaio Ty opileTon Kot 1 Ty TOV AVTIGTOTYOV TOE0EIO0VG
EVOEIKT.
[oybovv ot axdAovBol TEPLOPICUOL MG TPOG TNV QUCIKY GNUAGIO TV TPOTANPOUEVEOV
OdOUEVOV O10OTKTVOV.

*  To vrolewwopeva mPomANp®UEVE dedopéva dev umopel va glval apvntikd. Av o

LETPNTNG TAPEL APVNTIKY TIUN, TOTE OEV VIOAEITOVTOL TPpOTANpOLEVE Mmegabyte kot

N petafAntn (to voAowro) opileTarl g PUNOEVIK.

36



* H péyiom tyny/Tipn avoapopdsg Tpominpouéveoy SE00UEVMV SadIKTOOV eV UTopEl va
elvar apvntikn. Xe mepimtwon mov mapbei térow T owtoépoto opiletonr ©g
TPEYOLGO T OVOPOPAS TO TPEYOV VITOAOITO OEGOUEVDV O1AOTKTVOV.

* H péytom my)/Tiun avagopds dev pumopel va etvar LikpOTePN amd To VITOAETOUEVA
TOKETA O0OIKTVOV. Xe TePimTon mov mapbel Tétolo T ovtopato opiletol g
TPEYOVGA T OVAPOPAS TO TPEXOV VITOAOUTO OEGOUEVAOV SLAOTKTVOV.

*  Xuvémewn TOV Topamdve givolr 6Tl 1 TOGooTIoi0 EKEPOCT) TOV VTOAEMOUEVOV

dedopévav 01001kTVoL Kupaivetat peta&d 0%-100%.

5.10 Axkpipera eoomonjoemv (notifications).

H gpappoyn mapéyet tnv duvatdtnto 6Tov ¥pNoTn vo LPavilel 6To medio EWO0TOMCEDY TG
GUCKEVNG  EIKOVION TTOV QVIWTPOCSHOTEVOLY TO VLIOAOUTO Y10 WK 1) TEPICCOTEPES OMO TIC
petpovpeveg moodtteg (IlpomAnpwpévog ypovog opuAiog, TPOTANPOUEVA YPOTTA UNVOUOTO,
Kot TpomAnpopéva dedopéva dadtktvov). Emiong divetal n duvatdtnta 6tov xpron vo det
TEPLOCOTEPEG TANPOPOPIES Y1 T HEYEDN avtd, enekteivovtog To medio edomomoewv Kabmg
Kol va petoPel oty epappoyn. H axpifela tov tipodv mov angikoviCovtal 6Tic E100TOMGELS
glvor  ovvémela ™G oakpifelog Tov  Ypagikoy mepPdAiovtog, ™G akpifelog  TOL
TPOTANPOUEVOL YPOVOD, TNG OKPIBELNG TOV TPOTANPOUEVOV YPOTTOV UNVOUATOV KOOGS Kot

g axpifetag dedopévmv 51001KTHOV.

5.11 EroA0gvon kon 16p0mon TV PHETPOOPEVOV peyedmv.

AOY®D TOV TEPLOPICUADV TNG EQPAPUOYNS OAAL KOl TOV WOWTEPOTHTOV TOV TNAEPOVIKOV
OIKTOOV KOl TOV GLVOECEMV O1001KTHOL givar adhvaTo ot TIHEG Tov dlatnpel 1 EPapUOYn Vo
elval akpPmg 101G pe TIg avdAoyeg mov daTnpel 0 TAPoYos. Av Kot To GOAALTE 0VTA vt
apyIKG OpEANTEN, €VKOAO UETOTPEMOVTOL € GOPapéc OmokMOoElS, ol omoieg umopovv va
TPOKAAEGOLV GUYYLON GTOV ¥PNOTH Kot va tapafidcovy kdbe Evvola axpifetag dedopévav.
lNo oavtd tov AOYyo m epapuoyn amockomel otV OWOPH®OYN AVTOV TOV OTOKAMoE®V
OlICTOVPOVOVTOS TIS TIWEG HE TOV TAPOYO KOl cLyypoviloviag autég HE TS TIEG TOV
mopoyov. Avtd yivetar avtoépata KOs 000 ®POAOYINKES Dpeg Kot emiong Olvetor oTov
xPNOTN 1M OvvATOTNTO VO KAVEL O 110G ovyypovicud avtofodims. H pébodog mov
YPNOCLOTOIEITOL EIVOL 1] OMTOGTOAN YPOTTOL UNVOUOTOG GTOV €0KO THAEP®VIKS aplOud Tov
TopOYov, O OMOIOC HE TNV CEPA TOL HE YPOTTO UVOHO EVIUEPDOVEL TOV YPNOTN Yo TO
VTOAOUTO TOV GE TPOTANPOUEVE, AETTO OMAING, TPOTANPWOUEVO, YPOTTA UNVOUOTO KOt

naxéto ddkTvov. H epappoyn daefalet To pivopa Kot avovedveL TIG avIAOYES TILES.
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Kepaiaro 6
Yyomoopos Aopkav Xroryeiov s E@appoync.

210 KkePAAOO0 0VTO TAPOLGLALOVTIOL ATOCTAGUOTO OO TOV KMOIKO TNG EPOPLOYNG TOV
Kpivetal avaykaio va oyoAactolyv, ite Yo AOYoug eneénynong amd TNV TPOYPOUUOTIGTIK
okomd gite yotl amoteAodv amddeltn g opBOTNTAS NG , WG LVAOTOINoN TV Kpunpinv
axkpifelag, mov TPOGdOPIoTNKAY GTO TPONYOVUEVO KEPAANLO. AtevkpvileTar OTL 0 TANPNG

KOOKAG TG Epapproyng Ppiocketar oto Mapdpmmua A.

6.1. O Koowag java.
2T1¢ axOAoVOEC TOPAYPAPOVS TAPOLGLALOVTIOL OTOCTACLATO OO TOV KOOI java Tng
epappoyns. A&iCer va onuelwbel ot m avantuén wog epappoyng android diémeton omd

OPKETEC 1O10TEPOTNTES TTOL OEV OTAVTMOVTOL YEVIKA GTNV java.

6.1.1. Exkivnon-Xuvéyewa-Teppatiopoc g epappoync.
@Override

protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);
bootTime=System.currentTimeMillis()- SystemClock.elapsedRealtime();
Log.e("BOOT TIME:",Long.toString(bootTime));

activity=this;

setContentView(R.layout.activity main);

context=getApplicationContext();

SharedPreferences sharedPreferences= getPreferences(MODE PRIVATE);
minutes=sharedPreferences.getInt("minutes",0);
minutesMax=sharedPreferences.getInt("minutesMax",100);
sms=sharedPreferences.getInt("sms",0);
smsMax=sharedPreferences.getInt("smsMax",100);
data=sharedPreferences.getInt("data",0);
dataMax=sharedPreferences.getInt("dataMax",100);
hasUpdated=sharedPreferences.getBoolean("hasUpdated", false);
lastMessage=sharedPreferences.getString("MainActivitylastMessage", "-a");
thisMessage=sharedPreferences.getString("MainActivitythisMessage" ,null);
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lastDataCheck=sharedPreferences.getLong("lastDataCheck",0);
lastUpdateM S=sharedPreferences.getLong("lastUpdateMS",0);

previousTotalBytes=sharedPreferences.getLong("previousTotalBytes",MyTrafticStats.getM
obileTxBytes());

if (bootTime>lastDataCheck)

{

previousTotalBytes=0;
}
if (hasUpdated==true) {
UpdateDate=sharedPreferences.getString("UpdateDate","");
}
Handler handle = new Handler(){};
myObserver = new SentSMSObserver(handle);
if (hasUpdated==true) {
myObserver.CheckPast();
}
contentResolver = getContentResolver();
contentResolver.registerContentObserver(Uri.parse("content://sms"),true,
myObserver);
Log.d("onCreate", "OBSERVER ON");

activityReference=this;

Me v gkkivnomn g EQaproyNS To cVLGTN O VITOAOYILEL TOV XPAVO TOV EYIVE M EKKIVNOT TNG
ocvokevnc. Enerta epoavifel v kevipikn oymn g epappoyns. o va yiver autd eréyyet yuo
TO OV LIAPYOVV OmOONKEVUEVEG TIHEG OO TPONYOVUEVT AELTOVPYIO TNG EPOPUOYNG. AV
VILAPYOVV YIVETOL AVAKTNGON T®V TIHOV avT®dV. Av dev vadpyovv divovtor kdmoleg default
TIéG otic petafAntés. Ta peyédn to omoio avaKaAOOVTOL KO OVOKTOVTOL EIVOL 01 TPEYOVOEG
TIUES KO O1 TPEYOVOEG TIES/TILEG OVaPOPAS Yo TaL Tpio LETpOVpEVE LEYEDT (TpOTTANpOUEVEL
Aemtd,unvopoata,oedopéva dtadiktoov). Emiong tmpodvionr ot tég yuoo peyébn to omoio
ypedlovtol yoo TNV TopoKoAovONGN TV 0£00UEVEOV SOOIKTOOV OAAE KOl YLl TO YPOTTA
unvopata. H yprion avtaov eEnyeiton oty avdioyn tapdypago. Opileton emiong o content

observer pe v Pondbewa tov omoio mapakorovBovvior Ta ypomtd pnvopata. A&iler va
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onuewdel 1 TpdT evrodn mov ekteleitat, super.onCreate(savedInstanceState) eivor kKAnon
omv ovtiotoyn upébodo onCreate g vmép-kAdong activity. Me avtd Tov TpdHMO

eEaoparileTar opoloyévela oTov KOKAO Asrtovpyiag Tov epappoy®my android.

@QOverride

public void onResume() {
super.onResume();

handlerGUI.removeCallbacks(runnableCodel);
handlerData.removeCallbacks(runnableCode2);
UpdateGUI();
activityReference=this;
handlerStoreAndUpdate.post(runnableCodel);
handlerDataAndGUI.post(runnableCode2);

}

Me v cvvéyelo g epopproyng otapatdy to threads mov ektelovvtan Kot EeKvave ThAL.
AvTd yivetal TPOKEWEVOL Vo VTTAPYEL LOVO €val OTIylOTLTTO ToL KOs vfuatog. Emiong,
yivetal avavEémon Tov ypapuov tepParrlovtog e epaproyns. Onmg kot mpv €161 Kol €00

yiveton kKAnom oty péBodo onResume() g vep-kAdoong.

@Override
protected void onDestroy(){

super.onDestroy();
Store();
minutesToggle=false;
MinutesNotification(0);
smsToggle=false;
SMSNotification(0);
dataToggle=false;
DataNotification(0);

getContentResolver().unregisterContentObserver(myObserver);

Ed® opiletoan n ovumeprpopd g epappoyng otav teppotiletar opoimg. Opown pe mpwv
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yivetan kAnon g pebddov onDestroy() g vep-khdoong. Metd pe v pébodo Store() mov
AVOADETOL TOPAKAT® OTOONKELOVTOL Ol HETAPANTES TOV AVAKOAOVVTOL KOTA TNV EKKIVIIONG
™G EPOPUOYNG. TNV CUVEYEWL OTEVEPYOTOLOVVTOL Ol EL0OMOCELS KOl OMEVEPYOTOIEITOL O
contentObserver mov YPNOWOMOLEITOL YlO. TNV TOPAKOAOVONGN TOV TPOTANPOUEVOV

YPOTTMOV UNVOLATOV.

6.1.2. ATo01kevoN-AvaKTN O AEOOPEVOV.

Avapépnke ce mponyoLUEVN TOPAYPAPO 1 avAYKN Yo, oKpiBeld TV OE00UEVOV UETOED
TEPUATICHOD TNG EQPAPUOYNG Kol HeTayeVESTEPNG evepyomoinone. [ia avtd Ttov Adyo
ypnowonowovue v kAdon SharedPreferences. H «Adon avt] pog emrpénet va
arofnkevovpe Cevyn key-value,dniaon ovopatog kon tyune. Ta {edyn avtd amodnkevovrot
OTNV UVAUN TNG CVGKEVNG Kol OEV YAVOVTUL, EKTOC OV O YPNOTNG EMALEEL va. T dlaypAyEL
YeWPoKivnTa. XNV €Qapuoyr N xpnom tovg yivetor 6to onCreate() mov 1 €QOUPLOYT| AVOKTA
Ta dedopéva Ko oty uébodo Store() mwov M epopproyn arodnkevet ta dedopéva avtd. A&ilet
va onpelwbei 0Tt n péBodog Store() dev KaAeiTol LOVO GTOV TEPLATICUO TNG EPUPUOYNS OAAL
oVl TOKTO YPOVIKG OLOGTILLOTO TPOKEEVOL VO EEACPUMOTEL TPOOTAGIO TOV OESOUEV®DV,
aKOUO KO GE TEPIMTMON U1 OLOAOD TEPUATICHOV TG epaproyng (crash), 6mwg opiotnke t0
avaroyo kpumpro okpifelag (Iapdypapog 5.5 Axpifeio dedopévav oe amposddkNTo
TEPHOTIOUO TNG EQapHoYNG). TéAOG onueidveTal 6Tt o€ TEPITTOON TOL M| EPOPUOYT EEKIViOEL
TPOTN POPE GE GLGKELT] TOL OV LILAPYOLV dedoUEVA TPONYOVUEVTG amoBnKeELoNG 1| OV O

YPNOTNG T €YEl daypdyel yepokivnta ot petaPAntéc maipvovv kdamoteg default tpés.

[Moapdderypo: H petapfinti minutes Kpatdel TO VIOAOUTO TOV TPOTANPOUEVOV AETTOV
opMog. Me v ekkivon NG €QOPUOYNG EKTEAEITOL 1) OKOAOLON €VTOAN YO OVAKTINON:
minutes=sharedPreferences.getInt("minutes",0);

Me toV TEPUATIGUO EKTEAEITOL 1] TTOPAKAT® EVIOAN:

editor.putlnt("minutes",minutes);

Ed® omv ovcia opifovpe éva key-value Cevyog. To key yio Adyovg evkoriog €xet to 1010
ovopa pe TV HETaANTH Tov amobnkevel (“minutes”). Mg v evtoAn :
minutes= sharedPreferences.getInt("minutes",0); yiveton avaktmon g Ting, EVO av dgv

vrdpyel avaroyo tpoamodnkevévo key-value pair xovpe opicet default tiun 0.

6.1.3. lTopaxorovOnon Aent@v.
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H moapaxorodBnomn tng xpnomng tov AETT@V yivetal 6€ TPayHOTIKO XpOVo KoTd TV StipKeLl
g KANons. H Pacikn béa elvar 411 | pappoyn Kpatd tov ypdvo ekkivnong g KANonG Kot
TOoV (POVO TEPUATIGHOV OTOV 1 KANoT olokAnpwbel. H dapopd avtdv givor mpopovmdg 1
YPOVIKY dtdpkela g kAnone. H ypémon yivetar avé Aentd pe otpoyyvAomoinom mpog ta
v kol eAdyotn ypéwon éva Aemtd. o v mpoypatomoinon avtfig g AEttovpyiog
ypnowonowovpe 6o dwég poag khdoeic. H  CustomPhoneStateListener «ot 1

PhoneStateBroadcastReceiver.

6.1.3.1 H kAdon CustomPhoneStateListener.

public class CustomPhoneStateListener extends PhoneStateListener {

private final String TAG = "PhoneStateListener";

@Override
public void onCallStateChanged(int state, String incomingNumber) {
if( incomingNumber != null && incomingNumber.length() >0 )

incoming_number = incomingNumber;

switch(state){
case TelephonyManager. CALL STATE RINGING:
prev_state=state;

break;

case TelephonyManager. CALL STATE OFFHOOK:
if ((1sOn==0)&&(prev_state!=TelephonyManager. CALL STATE RINGING))

1sOn=1;
prev_state=state;
callStart= Calendar.getInstance();

}
break;

case TelephonyManager. CALL STATE IDLE:
if((prev_state == TelephonyManager.CALL STATE OFFHOOK)){
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if (isOn==1){

1sOn=0;

prev_state=state;

callEnd= Calendar.getInstance();

callDuration= (callEnd.getTimeInMillis()-callStart.getTimeInMillis())/
(1000);

callDuration=1+callDuration/60;

if (callDuration>=MainActivity.minutes){

MainActivity.minutes=0;

}

MainActivity.minutes= (int) (MainActivity.minutes-callDuration);

MainActivity.minutesPercent=
(MainActivity.minutes* 100/MainA ctivity.minutesMax);

Intent startIntent = new Intent(mContext, MainActivity.class);

startIntent.addFlags(Intent. FLAG _ACTIVITY NEW_TASK);

mContext.startActivity(startIntent);

}

}
if((prev_state == TelephonyManager. CALL_STATE RINGING)){

prev_state=state;

}
break;

INo v Katavonon g Aettovpyiog T KAAGNG QTG ATOLTEITOL Lo GOVTOUT aVOQPOpPE GTIG
KaTaoTAoEL TOL TNAEPdVoL (Call States).
Ymhpyovv Tpelg KaTaoTdoELg 0TS omoieg umopel va fpioketal 10 TNAEP®VO:
* Idle: Agv vrépyetl kKAnon.
* Ringing: Eioepyopevn kAnon, gite to TNAEP®VO YTLTAEL €ITE 1) KANON UMOiVEL GE
OVOLLLOVY| ETTELON LIAPYEL NON AAAN EVEPYN KANOT).
*  Off-hook: Yrdpyet kAo, eite gvepyn, gite Eekvael TP, EITE GE OVALLOVT KOL OEV

VILAPYEL EICEPYOUEVT] KAN|O).
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H «A\éorn CustomPhoneStateListener mapatnpei oe moio kotdotacn Ppicketal to TMAEP®VO
Kot Aeltovpyet pe Paon v Tpéyovoa Kot Ty tponyoduevn kotaotacn. Kaleitor kabs popd
OV VITAPYEL OAANYT KATAGTACT|G.

Exxivnon e€epyduevng kKANong vapyel 0tav 1n Katdotaon tov thiepavov eival Off-hook
Kot 1 Tponyovuevn Katdotaon dev eivan Ringing. Avtictotya, teppatiopds kKANong vdpyet
Otav 1 KoTAoTaon Tov TMAEPdvVoL givar idle kot n mponyovuevn sivor Off-hook. Emedn n
oAAOyY] KOTOOTOONG MMOPEL vo KOAEGEL TOPATAVEO omd o @opd v pébodo
onCallStateChanged ypnowomotovpe v petafint isOn cav dvadikd onuagodpo (binary
semaphore).

Katd tov teppationd e kAnong yivetor EAeyyog axpifelog 0e00UEVOV TOV VTOAEITOUEVOV

TPOTANPOUEVOV AETTMOV OUATNG KO 1] EPOPUOYT EPYETOL GTO TPOGKNVIO.

6.1.3.2 H xAdon PhoneStateBroadcastReceiver.

package kozos.trindicator;

import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.os.Bundle;

import android.telephony.PhoneStateListener;
import android.telephony.TelephonyManager;

import java.util.Calendar;

public class PhoneStateBroadcastReceiver extends BroadcastReceiver {

private final String TAG = "PhoneState";
Communicator comm2;

static Context mContext;

String incoming_number;

private static int prev_state;

static int isOn=0;

public String phoneNumber="1";

public String ID;
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public static Calendar callEnd,callStart;

long callDuration;

@Override

public void onReceive(Context context, Intent intent) {
mContext = context;
Intent startIntent = new Intent(mContext, MainActivity.class);
startIntent.addFlags(Intent. FLAG ACTIVITY NEW_TASK);
mContext.startActivity(startintent);
comm2=(Communicator)MainActivity.activity;
TelephonyManager telephony =

(TelephonyManager)context.getSystemService(Context. TELEPHONY SERVICE);

CustomPhoneStateListener customPhoneListener = new CustomPhoneStateListener();
telephony.listen(customPhoneListener, PhoneStateListener. LISTEN CALL STATE);
ID= telephony.getSimOperator();
Bundle bundle = intent.getExtras();
phoneNumber = intent.getStringExtra(Intent. EXTRA PHONE NUMBER);

String phoneNr = bundle.getString("incoming_number");

H «Adon  PhoneStateBroadcastReceiver mpoaxtikd omotelel 10 péco pe 10 omoio
dnpovpyeiton avrikeipevo g khdong CustomPhoneStateListener. KaBe @opd mov vrapyet

broadcast oyeTilOEVO e KANGELS 1] EQAPLOYT| £PYETOL GTO TPOGKNVIO.

6.1.4. llopaxorovOnon I'partv Miyvopatov.

H mapokorodOnon g ypnong tov TPOoTANPOUEVOV YPOTTOV UNVOUATOV Yivetal pe v
Bonbea g wkhdong SentSMSObserver. H kAdon avt) amotelel eméktaocr tng KAdomng
ContentObserver. H thqAepmvikn cuokeun amodnkedel mAnpo@opiec yia o ypomTd unvouoto
oL oTéAvel Ko AapPdvel og g101kovg mivakeg (content providers). H kAdon aocyoAeiton pe
tov mivoko mov amofnkevel ta otoABévta pnvOpoTo Kol TANpoQopieg Yoo avtd
(content://sms/sent).

H Aertovpyia g whdong Ppioketar otic 600 pebBddovg: onChange() war CheckPast().
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6.1.4.1. H pé6oooc onChange()

@Override
public void onChange(boolean selfChange){
super.onChange(selfChange);
Uri smsuri = Uri.parse("content://sms/sent");
Cursor cursor = MainActivity.context.getContentResolver().query(smsuri, null, null,
null, null);
String outgoingSMS = null;
if (cursor != null && cursor.moveToFirst()){
try{
cursor.moveToFirst();
String type = cursor.getString(cursor.getColumnIndex("type"));
MainActivity.thisMessage = cursor.getString(cursor.getColumnlndex(" id"));
if (type.equals("2")&&(!
(MainActivity.thisMessage.equals(MainActivity.lastMessage)))) {
if (MainActivity.sms>1) {
MainActivity.sms=MainActivity.sms-1;
if (MainActivity.sms<=10)&&(MainActivity.sms>1)){
Toast.makeText(MainActivity.context, "Running Out Of free SMS",
Toast. LENGTH_ LONG).show();
}
if (MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You just run out of Free
SMS", Toast. LENGTH LONG).show();
}
telse if(MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You have run out of Free

SMS", Toast LENGTH_LONG).show();
j

MainActivity.sms=Math.max(MainActivity.sms,0);
MainActivity.smsPercent=(100*MainActivity.sms)/MainActivity.smsMax;

MainActivity.lastMessage = MainActivity.thisMessage;
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}

catch (CursorlndexOutOfBoundsException €){

}
finally {

cursor.close();

if (outgoingSMS !=null ){
Log.d("OBSERVER", "SMSHelper: outgoingSMS: " + outgoingSMS);
}

O content provider TPOGPEPEL APKETES TANPOPOPIES Y10 KAOE AMECTOAUEVO YPOTTO UNVOLLOL.
H epoppoyn amacyoreiton povo pe tao ypamtd punvopato to omoia £xovv tomo 2 (type 2),
avtd OomAadn mov €yovv otoAel emtvymg. Emiong kabe sms €xer éva d10popeTIKO
yapaxmmplotikd/tavtomto (id). H pébodog onChange xadeitonr kdBe @opd mov vmdpyet
Kamolo. aAlayr otov mivoka. Apkel Aowmdv va dovpe OTL M VEo €YYpOaP] GTOV TIVOKQ

OTAAUEVOV UIMVOLATOV £xel 1d S10POPETIKO OO TOV TPOTYOVUEVO Ko Elval TOTTOL 2.

6.1.4.2. H né0odoc CheckPast()

public void CheckPast(){
int i=0;

String pastType,pastld;

Uri smsuri = Uri.parse("content://sms/sent");
Cursor cursor = MainActivity.context.getContentResolver().query(smsuri, null, null,
null, null);
if (!(MainActivity.lastMessage.equals("-
a")&&(MainActivity.thisMessage.equals(null)))) {
cursor.moveToFirst();

while(!

(cursor.getString(cursor.getColumnIndex(" 1d")).equals(MainActivity.lastMessage))) {
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if (cursor.getString(cursor.getColumnIndex("type")).equals("2")){
i++;
}
cursor.moveToNext();
}
cursor.moveToFirst();
MainActivity.lastMessage = cursor.getString(cursor.getColumnIndex(" id"));
MainActivity.sms=MainActivity.sms-i;
MainActivity.sms=Math.max(MainActivity.sms,0);
MainActivity.smsPercent=(100*MainActivity.sms)/MainActivity.smsMax;
if (MainActivity.sms<=10)&&(MainActivity.sms>1)){
Toast.makeText(MainActivity.context, "Running Out Of free SMS",
Toast. LENGTH LONG).show();
}
if(MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You have run out of Free

SMS", Toast LENGTH_LONG).show();

}
j

H pébodog CheckPast() kaAeiton kot v ekkivnon g epoappoyns. AmAd petpd OAa to
QMECTOAUEVO, UNVOUATO TOTTOL 2 amd TNV TEAELTOUO (OPA TOV 1 EPOPUOYH NTAV CE
Aettovpyion kKo agapel to mANB0G omd TO VWOAOITO TV TPOTANPOUEVOV  YPOTTOV
UNVOUATOV.

Kot otig 8o mepummtdoelg yiveror €Aeyyog TPOKEWWEVOL VA 1GYDOLV Ol TEPLOPIGHOL TOL
avaeépnkav otg mapaypdeovg 5.3 (Axpifeln e TOAOTAEC EVEPYOTMOMGELS TNG

epappoy”ng) kot 5.8 (Akpifela TPOTANPOUEVAOV YPATTOV UNVOUATOV).

6.1.5. IlapaxoroVOnon okéTov AladitkTOoUL.

Handler handlerDataAndGUI = new Handler();

private Runnable runnableCode2 = new Runnable() {

@Override
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public void run() {

res=MyTrafficStats.getMobileTxBytes();
lastDataCheck=System.currentTimeMillis();

if (res-previousTotalBytes>1000000L-1L){
reducer=(int)((res-previousTotalBytes)/1000000L);
data=data-reducer;
data=Math.max(data,0);
previousTotalBytes=previousTotalBytes+(long)reducer*1000000L;
UpdateGUI();

handlerDataAndGUI.postDelayed(runnableCode2, 1*60000);

}
}s

To Takéta d1d1KTOOL TaPpaKoAovLBoVVTOL Le ToV Tapoamdve Kmdka. [Ipdkerton wepi thread
10 omoio ekteAeiton kéBe Aemtd. H vhomoinom Paociletan oe peydro Pabud omv pébodo
getMobileTxBytes mov petpd 1o cvvoro twv bytes mov £yovv otarel 1 Exovv ANeOel amd v
GLGKELT] OO TNV Opa eKKivons. Xe mepintwon mov £xel Yivel vEa EKKIVNOT TNG EPOPUOYNG
Aoppdveral vroyw otig petpnoelg mov yivovtar oty pébodo onCreate() mapandve. Onmg
KOl TPV DITAPYEL LEPIUVOL TTPOKELUEVOD TaL LEYEDT VO UNV TAPOLV TIEG TTOV OEV ALVTIGTOLYOVV

GE€ TPOYLOTIKEG.

6.1.6. Avavéoon I'pagikov Ileprarirovroc.

public void UpdateGUI(){
ArcProgress ap = (ArcProgress) findViewByld(R.id.arcMinutes);
TextView tv=(TextView) findViewByld(R.id.textMinutesDisplay);
minutes=Math.max(minutes,0);
minutesMax=Math.max(Math.max(minutes,minutesMax),100);
minutesPercent=(100*minutes)/minutesMax;
ap.setProgress(minutesPercent);
tv.setText(" " + Integer.toString(minutes) + " /" + Integer.toString(minutesMax) + " ");
ap = (ArcProgress) findViewByld(R.id.arcSMS);
tv=(TextView) findViewByld(R.id.textSMSDisplay);

sms=Math.max(sms,0);
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smsMax=Math.max(Math.max(sms,smsMax),100);
smsPercent=(100*sms)/smsMax;
ap.setProgress(smsPercent);
tv.setText(" " + Integer.toString(sms) + " / " + Integer.toString(smsMax) + " ");
ap = (ArcProgress) findViewByld(R.id.arcData);
tv=(TextView) findViewByld(R.id.textDataDisplay);
data=Math.max(data,0);
dataMax=Math.max(Math.max(data,dataMax),100);
dataPercent=(100*data)/dataMax;
ap.setProgress(dataPercent);
tv.setText(" "+Integer.toString(data)+" / "+Integer.toString(dataMax)+" ");
if (hasUpdated==true){
tv=(TextView) findViewByld(R.id.textLastUpdate);
tv.setText(" Last Update: "+UpdateDate+" ");
telse{
tv=(TextView) findViewByld(R.id.textLastUpdate);
tv.setText(" PENDING ");
}
if (minutesToggle==true){
MinutesNotification(1);
}
if (smsToggle==true){
SMSNotification(1);
}
if (dataToggle==true){
DataNotification(1);

H péfBodoc UpdateGUI() eivon iowg n mAéov onuavtikny pébodog g epappoyns. Kaieiton
TEPLOOIKA OVA AETTO TNG DPOG N HETA amd cuykekpIéva yeyovoto. Extog and v akpifela
ypoeuoh mepPairovtoc eacpaiilel kot v axpifela Twv 0£00UEVOV TPOTANPOUEVOL
YPOVOV, TPOTANPOUEVOV YPOTTOV UNVOUAT®V, KOl TPOTANPOUEVOV dEGOUEVOV O10OTKTVOV.

Yvvontikd ywo to Tpiee Poowkd pey€dn n Aoy eivon 0. Oa deybel T yiveron yo ta
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TPOTANPOUEVE AeTTE opAiog Kot 1) dtadtkacio vt Opota yio to VTOAOT PEYED.

1. ArcProgress ap = (ArcProgress) findViewByld(R.id.arcMinutes);

2 TextView tv=(TextView) findViewByld(R.id.textMinutesDisplay);

3 minutes=Math.max(minutes,0);

4. minutesMax=Math.max(minutes,minutesMax)

5 minutesPercent=(100*minutes)/minutesMax;

6 ap.setProgress(minutesPercent);

7 tv.setText(" " + Integer.toString(minutes) + " / " + Integer.toString(minutesMax) + "
");

{..}

1. if (minutesToggle==true){

ii. MinutesNotification(1);

2V TpOTN YPOUUN N €Qoproyn Bpiokel TV TOEOEWN OMEWKOVIOT] TOV AVTIGTOLXEL GTOL AETTTA
Kol otV OgLTEPT TO TEHIO KEWWEVOL TTOV OVAPEPETOUL GE QLT XTNV TPITH Kot TNV TETOPT
ypapp egaceariletor n akpifelo T@V dedOUEVOV MG TPOS TV PUVOIKN TOLG CNUACI, OT®S
éxel avapepBel ot mopdypoapo 5.2 (Akpifeia dedOUEVOV MG TPOG TNV PUVOIKY| CNUHACTO TOV
peyedav mov ekepalovv), SNAadN T0 VITOAEUTOUEVA AENTA TPEMEL VaL eivar BeTikd 1 UNndEV Ko
pikpotepa N ioa TG HEYIOTNG TG/ TIUNG AvaQOPEG. XtV TEUTTN Yoy vroioyileTon n
TOGOOoTLOH0 EKPPOCT MG KAAGHO LETOED TV dVO TpoovapepBEvtav TGV, TELOG oty €K
ypopun opiletar n £voegn g t0£0€1000¢ anekoviong Kot oty £fdoun to medio KEWEVOD.
Ot ovo ypoappég mov epgaviCovtor petd (1,ii) oyxetilovior pe TNV OTEKOVION TOV
€100TOMGEWV.

[Tépa and v anekdvion tov tpudv avtdv peyedov n UpdateGUI() avavedvel kot to medio

OV OVOPEPETOL 1] AKPLPNG DPO TOV TEAELTOIOL GLYYPOVIGLOD LE TOV TAPOYO.

6.1.7. Exdomou)oeig Kol dtaygipion avtov.

O k®dKag mov droyelpiletar Tic 100TOMGELS Etvat 10106 e TOAD HIKPES O10LPOPOTOMGELS Y10
TO TPOTANPOUEVA AETTA OLUALOG, TOL TPOTANPOUEVE YPOTTA UNVOLOTO KO TO TTPOTAT POUEVL
mokéta 0lokToov. EE outiag avtod o mopovclootel €0 HOVO O KOOKOG Yol TO

VTOAEWOUEVO YPOTLTE UNVOLLALTOL.

51




public void ToggleMinutesNotification(View view){
minutesToggle= !minutesToggle;
if (minutesToggle==true){
MinutesNotification(1);
} else if(minutesToggle==false) {
MinutesNotification(0);

}

return;

H pébodog avtn sivar “ouvoedepévn” Le 10 avTioToro TANKTPO IOV EMTPETEL TV ELPAVION
N ™V arOKPLYN TOV EWOOTOMGE®Y TOV VILAPYEL 6T0 ['pagikd mepiPAAlov TG EQPAPLOYNC.
Xpnowonoteitor kévovtag toggle v petapfinty minutesToggle kot Kahdvoag e pnébodo
MinutesNotification(). Me pundevikd Opiopa yivetor omdkpoyn kot pe opiopa €vo yivetan

EUOAVIOT TNG EW0TOINONG.

private void MinutesNotification(int minutesOption){

Intent intent=new Intent(this,MainActivity.class);

PendingIntent
pIntent=PendingIntent.getActivity(this,0,intent,PendingIntent. FLAG_UPDATE CURREN
T);

NotificationCompat.Builder builder1= new NotificationCompat.Builder(this);

builderl.setAutoCancel(false);

builder1.setProgress(100, minutesPercent, false);

builderl.setContentTitle("Minutes: "+Integer.toString(minutesPercent)+"%");

builderl.setContentText(Integer.toString(minutes)+"/"+Integer.toString(minutesMax));

builderl.setSmalllcon(minutesIconArray[minutesPercent/10]);
builderl.setContentIntent(pIntent);

builderl.setOngoing(true);

NotificationManager managerl = (NotificationManager)

this.getSystemService(NOTIFICATION SERVICE);

if(minutesOption==1) {
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managerl.notify(1, builder1.build());
} else if (minutesOption==0){

managerl.cancel(1);

H pébodoc MinutesNotification() Swoyepiletar v mpoPoin TV E€00TOMGE®V Y10, TO
vroAgwmopeva, TpomAnpouévo Aemtd. Ilapoamdve eénynbnke mowg Aettovpyel Pacer tov
opicpatog mov Ba oexbel. H ewdomoinon opiletor cav cuveyng mpokeévon va Ppioketat
dpk®g dtaBéctn GTov XPNoTN EPOGOV 0VTOG TO emBVEl, emiomng emttpénel GTOV ¥PNOTN UE
éva matnuo. va petafel omv epappoyn. Télog, atoonueiom elvar 1 dvvatdTNTo TOV
€00TOMGE®V VO TANPoPopovy Ttov ypnotn pe axkpifeia 10% vy to vrdAowmd TOL
TPOTANPOUEVOL ¥POVOL OATNG. LTV ovciol TPOKEITOL Y10 Hlo GEPA EKOVISI®V, Yol TOL
omoia ot avapopésg Bpickovtar amodnkevpéves otov mivaka minuteslconArray. Yrdpyovv 11
ewcovidla v ta €€Ng 0PN TILAOV NG TOGOoTION0G EKQpacTg TV vToAoinwv: 0%-9%, 10%-

19, 20%-29, 30%-39, 40%-49, 50%-59, 60%-69, 70%-79, 80%-89, 90%-99 xa1 100%.

6.1.8. Opropog Néov MeyicTov.

Mo tov opiopd 1oL Vvéag peyiomg TWNG/TWNG avagopds Yoo Kabe éva amd to Tpia
petpovpeva, peyédn (mpomAnpopévog ¥pdvoc OfAInG, TPOTANPOUEVO YPOTTO UNVOUATO,
TPOTANPOUEVO TOKETO SLOOIKTVOV) ypnoponoleital n kKAdon SetMax. O opiopdg kot 1
emeENynon ¢ KAdong oaivetor mopamdve. H kAdon ovt) omv mpoypatikdTnTo
Swyepileran kon meprypdoet Eva fragment. EE opiopod ta fragments aviumrposwnedovv Eva
KOUUATL TOVL Ypopikoy meptBdAlovtog kabmg Kot Tig Agttovpyieg mov oyetilovror pe avtd.
Ymv kAdon MainActivity Ppioketon 1o €€ omOGTOGHO KMOOKO TOL KOAEiTOL OTAV O

YPNOTNG TOTHGEL TO TANKTPO OPIGLOV VEOL LEYIGTOV/TIUNG OVOLPOPAGS:

public void SetMaxDialog (View v){
FragmentManager manager=getFragmentManager();
SetMax setMaxDialog=new SetMax();
setMaxDialog.show(manager,"setMaxDialog");
switch (v.getld()){

case R.id.setMinutesMaxButton:

maxSwitch=1;
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break;

case R.id.setSMSMaxButton:
maxSwitch=2;
break;

case R.id.setDataMaxButton:
maxSwitch=3;

break;

Ed® avtd mov yiveran eivor 6Tt n iy maxSwitch maipver tv tipn 1 av o ypnomg 0éAet va
aAAGEEL TV TN OVOPOPEG TOV TTPOTTANPMUEVOD YPOVOL Kol TIG TYES 2 Ko 3 i ToL YpOomTd

UNVOLLOTO, KO TO TTOKETO, SLOOIKTHOV OVTIGTOLY.

6.1.8.1. H xhaon SetMax.

public class SetMax extends DialogFragment implements View.OnClickListener {
Button SetButton,CancelButton;
Communicator comm;
public void onAttach(Activity a){
super.onAttach(a);

comm=(Communicator)a;

@Override
public View onCreateView(LayoutInflater inflater,ViewGroup container,Bundle
savedInstanceState){
View view;
view=inflater.inflate(R.layout.set max dialog,null);
SetButton=(Button) view.findViewByld(R.id.setButton);
CancelButton=(Button) view.findViewByld(R.id.cancelButton);
SetButton.setOnClickListener(this);
CancelButton.setOnClickListener(this);
setCancelable(false);
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return view;

@Override
public void onViewCreated(View view, Bundle savedInstanceState) {
super.onViewCreated(view, savedInstanceState);
TextView tv;
switch (MainActivity.maxSwitch){
case I:
tv = (TextView)getView().findViewByld(R.id.textMaximumHeader);
tv.setText("SET MINUTES MAXIMUM VALUE");
tv = (TextView)getView().findViewByld(R.id.textMaximumSetter);
tv.setText(Integer.toString(MainActivity.minutesMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentMaximum);
tv.setText("Current minutes maximum:
"+Integer.toString(MainA ctivity.minutesMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentValue);
tv.setText("Current minutes value: "+Integer.toString(MainActivity.minutes));

break;

case 2:
tv = (TextView)getView().findViewByld(R.id.textMaximumHeader);
tv.setText("SET SMS MAXIMUM VALUE");
tv = (TextView)getView().findViewByld(R.id.textMaximumSetter);
tv.setText(Integer.toString(MainActivity.smsMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentMaximum);
tv.setText("Current SMS maximum: "+Integer.toString(MainActivity.smsMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentValue);
tv.setText("Current SMS value: "+Integer.toString(MainActivity.sms));
break;

case 3:

tv = (TextView)getView().findViewByld(R.id.textMaximumHeader);
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tv.setText("SET DATA MAXIMUM VALUE");

tv = (TextView)getView().findViewByld(R.id.textMaximumSetter);
tv.setText(Integer.toString(MainActivity.dataMax));

tv = (TextView)getView().findViewByld(R.id.textCurrentMaximum);
tv.setText("Current data maximum: "+Integer.toString(MainA ctivity.dataMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentValue);
tv.setText("Current data value: "+Integer.toString(MainActivity.data));

break;

@QOverride
public void onClick(View v) {

int setvalue=0;

TextView tv;

if(v.getld()==R.id.setButton){
tv =(TextView) getView().findViewByld(R.id.textMaximumSetter);
if (!(tv.getText().length()==0)) {

setvalue = Integer.parselnt(tv.getText().toString());
if (MainActivity.maxSwitch == 1) {
if ((setvalue<1)||(setvalue<MainActivity.minutes)){
setvalue=100;
Toast.makeText(MainActivity.context, "Maximum must be positive and at
least equal to current value",Toast. LENGTH LONG).show();}

MainActivity.minutesMax = Math.max(setvalue,MainActivity.minutes);

} else if (MainActivity.maxSwitch == 2) {
if ((setvalue<1)||(setvalue<MainActivity.sms)){
setvalue=100;

Toast.makeText(MainActivity.context, "Maximum must be positive and at
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least equal to current value",Toast. LENGTH LONG).show();}
MainActivity.smsMax = Math.max(setvalue,MainActivity.sms);

} else {
if ((setvalue<1)||(setvalue<MainActivity.data)){
setvalue=100;
Toast.makeText(MainActivity.context, "Maximum must be positive and at
least equal to current value",Toast. LENGTH LONG).show();}
MainActivity.dataMax =Math.max (setvalue,MainActivity.data);
}
MainActivity.maxSwitch = 0;
dismiss();
telsed
dismiss();
Toast.makeText(MainActivity.context, "wrong
form",Toast. LENGTH LONG).show();

}
comm.Respond("Update");

}

else {

dismiss();

H «\don Bonntikd ypnowonotel éva Interface ovopott communicator to omoio avoAvETOL
TOPOUKAT.

Me mv péboodo onAttach svoyetiCetan 1 ektédeon tov interface avtov pe TovV KMOOWKO TOV
TEPLYPAPEL TNV Aettovpyio Tov 610 MainActivity.

H pébodog onCreateView exteheitan pe to mov gueoviCetal to fragment otv 066vn. H
péB0d0G eppavilel T0 KOUUATL TOVL YPaPIKoy TepBarlovtog otnv 000vn, cvoyetilel Ta dvo

TANKTPO UE TIG LETOPANTES Kot emTpénel TV €£000 amd To Ypapikd meptBdAlov udévo pe v
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YPNON TOV TANKTPWV.

H pébodog onViewCreated copumAnpdvel to media 1 TIG TYES TOV AVTIOTOLOVV 6T0 HEYEBoC
ToV omoiov Ba yivel OpIGHAC VENS TIUNG OVOPOPAC.

H pébodoc onClick meptypdoel v GuumepLpopd NG EQOPUOYNG OTO TATNUA TV 00
TAMKTpov. Me t0 éva TANKTPO opiletal | véa TY avaEOPAS Kol ETIGTPOPT GTNV KEVIPIKN
oYM NG EPUPLOYNG Kot HE TO GAAO YiveTal amAd €TIGTPOPY| GTNV KEVIPIKY Oyn. Emumiéov
yivetal €AeyyoG TPOKEWEVOL va TNPovvtol OAeg ot mpobmobicels axepaldTnTOg Yoo TO

UETPOVUEVD, PLEYED.

6.1.8.2. To interface Communicator.

interface Communicator {

public void Respond(String data);

To interface eivot mwépo TOAD amdo pe pio Lovo PHEBOOO TO GO TNG OTOTOG TEPTYPAPETOL

otnv MainActivity kot givor o akdéAovbo.

public void Respond(String data){
UpdateGUI();

[Ipoktikd avtd onuaivel 6Tt pe o Tov Ba yivel opiopdg véov peyiotov, avtopota Oa vrdpet

avavEWDGT] TOV YPOUPIKOL TEPPAAAOVTOC.

6.1.9. Avucstavpoon Agdopévav pe tov Ilapoyo.

[Noa v dwotavpwon TV dedouévav (TPOTANPOUEVOS YPOVOC OMUAING, TPOTTANP®UEVOL
YPOTTA UNVOUATO, TPOTANPOUEVO TOKETO OLOOTKTVOV) LE TOV TAPOYO 1) EPOPLOYN YpedleTon
vo pmopel va Tpaypatomooet 1§ €£ng 6vo Asttovpyies. Ilpdtov, va umopet va amooteilet
YPOTTa punvopota kot 0e0TEPOV v Umopel Vo eEETACEL Ta EIGEPYOUEVA UNMVOLLATO Y10 TO OV
TPOEPYOVTAL OO TOV TAPOYO Kol Yy TO ov glvar punvopoata mov oyetilovior pe v
eEummnpETNoN TG EPAPHOYNG.

INo avtov Tov Adyo €xovpe ypdwet Tig akdiovbeg neBoddovg otnv mainActivity oAAd Kot tnv

KAdon SMSReceiver.
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6.1.9.1. Avo pé@odor Tng Khaong MainActivity

public void SMSClick(View view){
sendSMS("XXXXXXXXX", "TestTest");
Toast.makeText(getApplicationContext(), "Sending SMS",
Toast. LENGTH SHORT).show();

return;

H pébodog avtn kokeitar 6tav o xpnotng emBoupel va eKKIVIGEL yelpokivinTa TV dadikocio
GLYYPOVIGLOV LE TOV TTAPOYO0, TATAOVTOG TO OVAAOYO TANKTPO. XTNV 0VCio TPOKELTAL Y10, Lol
KAon omv péBodo sendSMS (mov e€nyeitar mapoakdtw) pe opicpa Tov aptBpd tov Tapdyov
(avtmrpocwmevopevog €0® pe tov aplfud XXXXXXX) kot 10 TeEPLEYOUEVO TOV UNVOLOTOC
(avtmpocomevopevo d® pe 1o keipevo TestTest). Emiong epgoavilel éva pikpd pivopa

(toast) otnv 006vn pe o unvopa Sending Sms.

private void sendSMS(String phoneNumber, String message)

{

SmsManager sms = SmsManager.getDefault();

sms.sendTextMessage(phoneNumber, null, message, null, null);

H péBodoc sendSMS otédvel Eva ypoartd pnvopa pe optpd mopaAnmTtn Kot TEPLEYOUEVO

Omm¢ opilovtot amd To opicuaTd TNG.

6.1.9.2. H xLdon SMSReceiver.

package kozos.trindicator;

import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.os.Bundle;

import android.telephony.SmsMessage;

import android.widget.Toast;

import java.util.Date;
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public class SMSReceiver extends BroadcastReceiver {

@Override
public void onReceive(Context context, Intent intent)
{
String[] strArray;
Bundle bundle = intent.getExtras();
SmsMessage[] msgs = null;
String str="";
if (bundle !=null) {
Object[] pdus = (Object[]) bundle.get("pdus");
msgs = new SmsMessage[pdus.length];
for (int 1 = 0; 1 < msgs.length; i++) {
msgs[i] = SmsMessage.createFromPdu((byte[]) pdus[i]);
str += msgs|i].getMessageBody().toString();
Toast.makeText(context, msgs[0].getOriginatingAddress().toString() + " " + str,
Toast. LENGTH_SHORT).show();
strArray = str.split(" ");
if (((msgs[0].getOriginatingAddress().equals("XXXXXXXXXX") ||
msgs[0].getOriginatingAddress().equals("+30XXXXXXXXXX"))) &&
strArray[0].equals("0")) {
MainActivity.minutes = Integer.parselnt(strArray[1]);

MainActivity.minutesMax=Math.max(MainActivity.minutes,MainActivity.minutesMax);
MainActivity.sms = Integer.parselnt(strArray[2]);
MainActivity.smsMax=Math.max(MainA ctivity.sms,MainActivity.smsMax);
MainActivity.data = Integer.parselnt(strArray[3]);
MainActivity.dataMax=Math.max(MainActivity.data,MainActivity.dataMax);
MainActivity.lastUpdate=new Date();

MainActivity.UpdateDate=MainActivity.formatter.format(MainActivity.lastUpdate);
MainActivity.hasUpdated=true;
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MainActivity.previousTotalBytes=MainActivity.res;
MainActivity.lastUpdateMS=System.currentTimeMillis();

}

H x\don SMSReceiver givar évag Broadcast Receiver mov gvepyomoteital 6tav Aappdvetan
ypoamtd unvopa. Osmpeitar OTL TO YPATTO UNVLUO LE TO OTTO10 YIVETOL O GLYYPOVICUOS Eivar
éva ypomtd pvope Tecohpmv aplBudv, pe tov mpdto vo lvar 0 tov emduevo va givat to
VIOAOIMO TV TPOTANPOUEVOV AETTOV TOV Tpito oaplBud va eivoar 10 vIOAOUTO TOV
TPOTANPOUEVOV YPOTTAOV UNVOUATOV KOl TOV TEAELTOLO VO €ivol TOL VTTOAOUTOUEVO TOKETOL
dadktvov og Mbyte. ['vetan EAeyyoc Yo To av 10 Ypamtd uRvopa givor amd tov aplfud Tov
TAPOYOL Kol oV 0 TPMTOG oplOUdS etvan to PNdév. Av 1oydovV avTég o1 TPovmohioelg 10T

yvivetoar ovavémorn Ttov otoyelov. Xe avtifetn mepintwon TO  URVLUO.  ayVOEiToL.

6.1.10. To mapdaBvpo PonOerac.
2V KEVIPIKN OYN TNG €QPAUOPYNG VILAPYEL TANKTPO TO omoio divel v duvaTOTNTA GTOV

YPNOTN v Ol GE OvOOVOUEVO TapABvpo 00MYieg Yo TO MG VO, YPNCUYOTO|GEL TNV

EPAPUOYT.

6.1.10.1. H pé0odoc HelpDialog tng khaong MainActivity.

public void HelpDialog(View v){
FragmentManager manager=getFragmentManager();
HelpDialog helpDialog=new HelpDialog();
helpDialog.show(manager,"helpDialog");

H pébodog avtn exteieiton pe o matnuo tov TAnktpov Help kat speavilel to avadvopevo

mapadvpo.

6.1.10.2. H xAdon HelpDialog.

package kozos.trindicator;
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import android.app.DialogFragment;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;

import android.widget.Button;

public class HelpDialog extends DialogFragment implements View.OnClickListener {
Button OkButton;

public View onCreateView(Layoutlnflater inflater,ViewGroup container,Bundle
savedInstanceState){
View view;
view=inflater.inflate(R.layout.help dialog,null);
OkButton=(Button) view.findViewBylId(R.id.OkHelpButton);
OkButton.setOnClickListener(this);
setCancelable(false);

return view;

public void onClick(View v){

dismiss();

H xAdon avt eléyxet v gpedvion tov avadvopevov mapobvpov Ponbeiog kot v
ocoumeprpopd tov. H guedvion yivetoan pe v evroAn inflate ko opifovpe mAnktpo, povo

pécm Tov omoiov eivat duvartov va kAhelsBel To mapdbupo.

6.2. To ypa@wko weprpailov.

e pio gpappoyn android to otoyyEgion TOV AMOTEAOVV TO YPOAPIKO TEPPAAAOV UTOPOLV VL
dnpovpynBovv pe dvo tpodmovs. Eite pe kddika java Tov eTTPEREL TV SLVOULKY] dnpovpyio
Toug gite pe otatikd kmotka xml. To ypoaewd mepiPailov ™ eQapUoYNG EXEL YpOopel o

peyaio Pabud oe kmdwa xml pe e€aipeon v avoikty| BipAodnkn mov ypnoiponomdnke yuo
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T1g tofoedelc amewovicelg, 1 omoia givor ypappévn oe java. Kotd v oyedioon tov
Ypapikov mepPdriovtog d0OnKke Wwitepn Eppacn ®ote vo glvar 660 1O dvvaTtOV TLO
TEPLEKTIKO KOl PLMKO TPOG TOV YPNOTN OALL TOVTOYPOVA Vo Elval E0KOAN M TPOGPOCcN GTIG
mAnpoeopiec mov epgaviter n gpappoyn. Ot xml kddKeG mOL AmMOTEAOVV TO YPOUELKO

nepBdAlov Bpiokovratl oto [lapdptnua A.

6.2.1. H £)e00epn PrfrroOnkn.

["a toug tofoetdeic evoeikTeg MOV YPNOIUOTOOVVTAL GTO YPAPIKO TEPPAAAOV Eyve yp1ioM
g ehevbepng PProdnkng CircleProgress. H  PifAiobnkn ovt) mwpoceépst octov
TPOYPOUUOTIOTH TNV SLVATOTNTO VO ERPAVICEL KoL Vo XEPIOTEL TOEOELDELG, TPUIPIKOVS KOl
topoedeilg evdeiktec. H Piplobnkn mapéyetonr avolktd kol emutpémetor m ypion M M
enelepyacia g Yo kdbe eidovg okomd. Xtnv Biploypagio mapéyetor cOHVOEGHOC TPOG

aLTNV.

6.3. To manifest.

Kd&be epappoyn android mpémer va mepilouPdver €va apyelo xml pe 1o Ovopa
AndroidManifest.xml. To apyeio avtd meprlapPavel amapoitmteg TAnpoeopieg ywoo v
Aettovpyio KoL TNV EKTELECT TNG EQPOPUOYNG OO TO AEITOVPYIKO GUGTNLO, TANPOPOPIES TTOV
ypedletan va eivan yvootég Tpv v ektédeon g epoppoyns. TloAd cuvontikd pmopovpe
va movpe 6Tt 1o manifest mepthapPdvet po Mota pe TG avAayKeS T EQUPLOYNS Yo TV 0pon
eKTEAEON NG KAOMG KOl L0l GUVOTTIKY| TOPOVGIOCT) TOV EMUEPOVS KOUUATIOV TNG KOl TWG
aVTA OAANAETIOPOVY, TOGO HETOED TOVG OGO KOl HE TIS OLVATOTNTEG OV TPOCPEPEL TO

AEITOLPYIKO GUGTNLLOL.

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="kozos.trindicator" >

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"

android:label="@string/app name"

android:theme="(@style/AppTheme" >
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<activity
android:name=".MainActivity"
android:label="@string/app name"

android:launchMode="singleInstance" >

<intent-filter>
<action android:name="android.intent.action. MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>
<receiver android:name=".PhoneStateBroadcastReceiver">
<intent-filter>
<action android:name="android.intent.action.PHONE STATE">
</action></intent-filter>
</receiver>
<receiver android:name=".SMSReceiver'">
<intent-filter>
<action android:name=
"android.provider.Telephony.SMS RECEIVED" />
</intent-filter>
</receiver>
<receiver android:name=".SMSOutgoing">
<intent-filter>
<action android:name=
"android.provider.Telephony.SMS SENT" />
</intent-filter>
</receiver>
</application>
<uses-permission android:name="android.permission.READ PHONE STATE">
</uses-permission>
<uses-permission android:name="android.permission.READ SMS"></uses-permission>
<uses-permission

android:name="android.permission.PROCESS OUTGOING CALLS"/>
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<uses-permission android:name="android.permission.RECEIVE SMS">
</uses-permission>
<uses-permission android:name="android.permission.SEND SMS"></uses-permission>

</manifest>

>to mapondve manifest apykd opileTan to dGvopa Tov package, pépog tov omoiov givar Ko M
epappoyn. Metd axorovBobv kdmotol opiopol yio v gpappoyn. O miéov afloonpeimtog

elva o €€Ng:

android:launchMode="singleInstance"

Opilovtag Vv evioA ocav single instance 0ev emTpémeTal 1 TOLTOXPOVN Agrtovpyia
TOALOTADV  GTIYHMOTOTT®OV NG  €QOPUOYNG, avdykn mov enyeitoanl  mapoamdve otnv

Mopdypago 5.3 (Axpifeia o6& TOAATAEG EVEPYOTOWGELS TG EQPOUPUOYNG).

Metd ovoyetilovror o1 Broadcast Receivers e ta events mov mpénel va tapakorovfoiv.

Event Broadcast Receiver
PhoneState PhoneStateBroadcastReceiver
SMS RECEIVED SMSReceiver

SMS SENT SMSOutgoing

Téhog opilovtor ot ddeleg (permissions) mov YPeldleTor n EPOPUOYN Yot VO EKTEAECTEL. ZTO
Aertovpykd android, TPoKEWEVOL VO TPOGTATEVOEL O ¥PNOTNG OO KOKOPBOVAO AOYIGUIKO,
Kk6Oe epappoyn mpémet vo dNAdvel €€ apyng o€ mota gvaicOnta otoryeia Tov ypnotn BELeL va
&xel mpocPacn. O ¥pNoTNG EVIILEPDVETOL Y10 QLTA KOTE TNV EYKATAGTAON TNG EPOPUOYNG KO
av O0EV OTMOOEYETOL TNV YPNOT OVTOV UTOPeEl VO GTOUATICEL TNV EYKATACTOCY. XINV

EPOPLOYN YiveTal ¥prion TV akOAOVOWV 0OEIDV:
Read Phone State

Read SMS

Process Outgoing Calls

Receive SMS

Send SMS.
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Kepaiaro 7

IIpotaceig BeAtioonc.

7.1 Tlpotdoelg yio peAhovtikn Pertioon.

Amd v eumelpio mOL amoKTHONKE KATA TNV €KTOVNON TNG TOPOVCAS epyaciog yivetal
QovePO OTL WWAVIKA o TETOW0L €100V epapuoyr o mpémel v pumopel va AEITOVPYNGEL G
TPayHatikd TepPAAlov, yopic va Tpokalel Kamolo Tepautépm emPdpvvon ota SIKTLO TOV
TAPOYOL Kol EYOVTOS O0PKAOG UNOEVIKO GQAALN G Olo To peTpovpeva peyédn. o v
TpaypoTonoinorn kdtt tétotov Oa Tav avaykaio vo yivouv kdmoleg mopadoyés. Evdeiktikd
napatiBevtal mopokdtem ot moapadoyés mov Ba ypelaldTov Vo 1oX00LV TPOKEWEVOL M

epappoyn trindicator, e KAmoleg anAES TPOTOTOU|GELS, VO LTOPOVGE VO, AEITOVPYNGEL £TOL :

1. TTapadoyéc yuo Tig KANGELG:

*  Olec ot KMoelg akolovBodv to 1010 poviélo ypewong aveldptnta tov kAnBEvtog
apBpod M To. TPOTANP®UEVO AENTA pmopolV va ypnoiponomBodv Yo KANCELS
aveopTNTOS TOL HOVTEAODL YpEmong Tov Ha ioyve av dev NTav dtebEca.

* H ghdyom ypnon tov mpomAnpopéveov AETTdV glval €vo AETTO TG OPOG Kot M
YPNOT TOLG YivETOL VAL AETTO TNG DPOG.

*  Agv umapyet kapio ardkAon HeTa&d TOL VTOAOYIGHOD TNG SIAPKELNS TOV KAMGE®MV

HETOED GLOKELNG KOl TNAEP®VIKOD KEVTIPOV.

it. [Mapadoyés yio Ta ypamtd pnvopoTo:

*  Olo to ypomTd unvOopaTo 0koAovBovv 10 1010 LoVTELD YpEmong aveEApTnTO O TOV
QOGTOAEN 1] TOV TTOPOANTITY 1} TO TPOTANPOUEVO UNVOLLOTO UTOPOVV VL
PNOIOTOMBoHV avedpTnTo TOL HOVTELOL YPEmONG oL Ba ioyve av dev oV
owBéoipa.

* H ypéwon yivetor ava ypomtd pivopa.

iii. apadoyés yio Ta dedopéva dtodtkTvov:
* H epapuoyn Ba éxet exkivioet Kot dev Ba £yl TEPHOTIOTEL HEYPL TNV OmEVEPYOTTOINGT
NG GLOKEVNG EPOGOV EXEL YIVEL YPT|OT TPOTANPOUEVOV SEFOUEVAOV OLOOTKTVOV.
*  Aev umapyetl Kopio am®AELN TAKETMOV [LE TPOOPIGUO TNV CLGKELN 1], EVOALUKTIKA, dEV

VILAPYEL YPEMOT Y10 AVTA T YOUUEVO TOKETOL.
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iv. [Tapadoyéc yio TNV Aettovpyia TG EQAPLOYNS OO TOV YPNOTN:
* O ypnomng Ba evepyomotel TNV eQOpLOYN LLE TO TOV ol EVEPYOTOMGEL TV GLGKELY.
* O ypnong dev Ba anevepyomolel TOTE TNV EQAPLOYY OGO 1 GLoKELT PpickeTon G
Aettovpyia.
Inueioon: Ot Ttapovoeg mopadoyés Aapavouy VoYV TOLG TEPLOPLGHOVS TOV
Aertovpykov cvotipotog Android mov oe peydho Pabud kinpovoundnkov omd to

TNAETIKOIVOVIOK( GUGTILOTOL.

[Mvetor edkoha avTiAnmTd OTL OAEG AVTEG O1 TaPAOOYES B UTopovcaY Vo 1KAVOTOI0UVTaL
JlpK®G HOvo og éva eEdavikevpévo Tniemkovmviakd teptBdilov. [ap 0o avtd and Tig
apadoyés umopel vo e€ayBel éva TOAD ¥PNOYO GLUTEPAGHO, OTL MU0, EQAPHOYYT| TETOLOV
gldovg kaAeitow va ocopPifacer ovo opoPoimdC  ATOKAEIOUEVOVG GTOYOVG: UNOEVIKY
emMPApLVOTN TOV TOPOYOL KO UNOEVIKEG OMOKAIGES 6€ O Ta pETpovueva peyédn. To
acOUPaTO OUMS TOV dVO AVTOV GTOY®V onuaivel 0Tt 0 suuPiPacuds eivor avaykoiog Kot M
TOLOTNTO TNG EQUPHOYNG EYKELTAL GTO TOGO OTOTELECUATIKA UTOPEL VAL IKOVOTIOGEL TOV £VaL
YOPIg VO VTOVOUEDGEL TOV AALOV. ZVYKEKPIUEVO GTNV TOPOVGO EQPAPUOYY| YIVETOL OLTOUATN
EVIUEPMOT) TOL YPNOTN AVE dVO MPES LUE YPOUTTO UNVVLO KOt ETIONG TOPEXETAL 1) dSLVATOTNTO
va amooteilel aitnua avavéwong onote to emiBopel 0 1010G. AVT 1 ATOGTOAN UNVVUATOV
avd dV0 MPEC TPOG OAOVG TOVG XPNOTEG amoTeELEl coPapn emPdpvvon TV VTOIOUDY TOV
wapoyov. Evorldaktikd o pmopovoe va ypnoyomombel to dwadiktvo, va yivetor dnAaon
HEC® AVTOV 1 AVAVEDGCT) TNG EPOPULOYNG, avTi Yio Yparto unvopa. Katt tétoto, mépa amd v
ONUOVTIKY]  €AAPPLVOY] TOL JIKTVOV TOL TaPOYOL, Bo Mpe TNV  AvVAYKN Yoo TIG
npoavapepbeiceg mapadoyés kar Oo emétpeme otV €popUoyn Vo mopakoiovdel mo
€EEIOIKEVUEVEG  TTPOGPOPEC OV TOTIKA, AOY® TOV TEPLOPICUDV TOV  AEITOVPYIKOD

GLOTNHOTOG, Etvat adVVaTO Vo LETPNOoVV.
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Hopaptnua A.
O ITMpnc Koowkag g epappoync.

A.1 H dopn g e@appoync. (Directories)
App/manifests/AndroidManifest.xml

/java/kozos.trindicator/HelpDialog.java
/MainActivity.java
/PhoneStateBroadcasterReceiver.java
/SentSMSObserver.java
/SetMax.java
/Communicator.java

/SMSReceiver.java

/res/drawable/data0.png
/datal0.png
/datal00.png
/data20.png
/data30.png
/data40.png
/data50.png
/data60.png
/data70.png
/data80.png
/data90.png
/minutes0.png
/minutes10.png
/minutes100.png
/minutes20.png
/minutes30.png
/minutes40.png
/minutes50.png
/minutes60.png
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/minutes70.png
/minutes80.png
/minutes90.png
/sms0.png
/sms10.png
/sms100.png
/sms20.png
/sms30.png
/sms40.png
/sms50.png
/sms60.png
/sms70.png
/sms80.png
/sms90.png

/trindicatoricon.png
/res/layout/activity _main.xml
/help_dialog.xml
/set max_dialog.xml

A.2. Ta apyeia .java (oto directory: App/java/kozos.trindicator/)

A.2.1. HelpDialog.java

package kozos.trindicator;

import android.app.DialogFragment;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;

import android.widget.Button;

public class HelpDialog extends DialogFragment implements View.OnClickListener {
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Button OkButton;

public View onCreateView(Layoutlnflater inflater,ViewGroup container,Bundle
savedInstanceState){
View view;
view=inflater.inflate(R.layout.help dialog,null);
OkButton=(Button) view.findViewBylId(R.id.OkHelpButton);
OkButton.setOnClickListener(this);
setCancelable(false);

return view;

public void onClick(View v){

dismiss();

A.2.2. MainActivity.java

package kozos.trindicator;

import android.app.Activity;

import android.app.FragmentManager;
import android.app.NotificationManager;
import android.app.PendingIntent;

import android.content.ContentResolver;
import android.content.Context;

import android.content.Intent;

import android.content.SharedPreferences;
import android.net. TrafficStats;

import android.net.Uri;

import android.os.Handler;

import android.os.SystemClock;

import android.support.v4.app.NotificationCompat;

import android.support.v7.app.ActionBarActivity;
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import android.os.Bundle;

import android.telephony.SmsManager;

import android.view. View;

import android.widget. TextView;

import android.widget.Toast;

import com.github.lzyzsd.circleprogress. ArcProgress;
import java.text.SimpleDateFormat;

import java.util.Date;

public class MainActivity extends ActionBarActivity implements Communicator {

public static int
minutes=55, minutesMax=100,minutesPercent=55,sms=25,smsMax=100,smsPercent=25,dat
a=85,dataMax=100,dataPercent=85,maxSwitch=0;

public static boolean
minutesToggle=false,smsToggle=false,dataToggle=false,hasUpdated=false;

public static String UpdateDate="";

"n.
3

public static String lastMessage = "-a

public static String thisMessage = null;

public int whoCalledMax=0;

public static long res=0L;

int reducer=0;

public static long previousTotalBytes;

long lastDataCheck;

long bootTime;

public static Activity activityReference;

static long lastUpdateMS;

static Date lastUpdate;

SentSMSObserver myObserver;

public static SimpleDateFormat formatter=new SimpleDateFormat("HH:mm
dd/MM/yyyy");

public static Context context;

public static Activity activity;

TrafficStats MyTrafficStats=new TrafficStats();
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int[] minuteslconArray =
{R.drawable.minutes0,R.drawable.minutes10,R.drawable.minutes20,R.drawable.minutes30,

R.drawable.minutes40,R.drawable.minutes50,

R.drawable.minutes60,R.drawable.minutes70,R.drawable.minutes80,R.drawable. minutes90
,R.drawable.minutes100};
int[]
smslconArray={R.drawable.sms0,R.drawable.sms10,R.drawable.sms20,R.drawable.sms30,
R.drawable.sms40,R.drawable.sms50,R.drawable.sms60,R.drawable.sms70,
R.drawable.sms80,R.drawable.sms90,R.drawable.sms100};
int[]
datalconArray={R.drawable.data0,R.drawable.datal0,R.drawable.data20,R.drawable.data3
0,R.drawable.data40,R.drawable.data50,R.drawable.data60,
R.drawable.data70,R.drawable.data80,R.drawable.data90,R.drawable.datal 00} ;
public static ContentResolver contentResolver;
public void Respond(String data){
UpdateGUI();

@Override

public void onResume() {
super.onResume();
handlerStoreAndUpdate.removeCallbacks(runnableCodel);
handlerDataAndGUI.removeCallbacks(runnableCode2);
UpdateGUI();
activityReference=this;
handlerStoreAndUpdate.post(runnableCodel);
handlerDataAndGUI.post(runnableCode2);
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@Override

protected void onDestroy() {
super.onDestroy();
Store();
minutesToggle=false;
MinutesNotification(0);
smsToggle=false;
SMSNotification(0);
dataToggle=false;
DataNotification(0);

getContentResolver().unregisterContentObserver(myObserver);

void Store(){
SharedPreferences sharedPreferences= getPreferences(MODE PRIVATE);
SharedPreferences.Editor editor = sharedPreferences.edit();
editor.putlnt("minutes",minutes);
editor.putLong("lastDataCheck",lastDataCheck);
editor.putInt("minutesMax" ,minutesMax);
editor.putlnt("sms",sms);
editor.putlnt("smsMax",smsMax);
editor.putlnt("data",data);
editor.putInt("dataMax",dataMax);
editor.putBoolean("hasUpdated",hasUpdated);
editor.putLong("previousTotalBytes",previousTotalBytes);
editor.putLong("lastUpdateMS",lastUpdateMS);
editor.putString("MainActivitylastMessage",lastMessage);
editor.putString("MainActivitythisMessage",thisMessage);
if(hasUpdated==true){
editor.putString("UpdateDate",UpdateDate);
}

editor.commit();
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public void UpdateGUI(){

ArcProgress ap = (ArcProgress) findViewByld(R.id.arcMinutes);
TextView tv=(TextView) findViewByld(R.id.textMinutesDisplay);
minutes=Math.max(minutes,0);
minutesMax=Math.max(Math.max(minutes,minutesMax),100);
minutesPercent=(100*minutes)/minutesMax;
ap.setProgress(minutesPercent);
tv.setText(" " + Integer.toString(minutes) + " / " + Integer.toString(minutesMax) + " ");
ap = (ArcProgress) findViewByld(R.id.arcSMS);
tv=(TextView) findViewByld(R.id.textSMSDisplay);
sms=Math.max(sms,0);
smsMax=Math.max(Math.max(sms,smsMax),100);
smsPercent=(100*sms)/smsMax;
ap.setProgress(smsPercent);
tv.setText(" " + Integer.toString(sms) + " / " + Integer.toString(smsMax) + " ");
ap = (ArcProgress) findViewByld(R.id.arcData);
tv=(TextView) findViewByld(R.id.textDataDisplay);
data=Math.max(data,0);
dataMax=Math.max(Math.max(data,dataMax),100);
dataPercent=(100*data)/dataMax;
ap.setProgress(dataPercent);
tv.setText(" "+Integer.toString(data)+" / "+Integer.toString(dataMax)+" ");
if (hasUpdated==true){

tv=(TextView) findViewByld(R.id.textLastUpdate);

tv.setText(" Last Update: "+UpdateDate+" ");
telsed

tv=(TextView) findViewByld(R.id.textLastUpdate);

tv.setText(" PENDING ");
}
if (minutesToggle==true){

MinutesNotification(1);
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}

if (smsToggle==true){
SMSNotification(1);

}

if (dataToggle==true){
DataNotification(1);

public void ToggleMinutesNotification(View view){

}

minutesToggle= !minutesToggle;

if (minutesToggle==true){
MinutesNotification(1);

} else if(minutesToggle==false) {
MinutesNotification(0);

}

return;

private void MinutesNotification(int minutesOption) {

Intent intent=new Intent(this,MainActivity.class);

PendingIntent

pIntent=PendingIntent.getActivity(this,0,intent,PendingIntent. FLAG_UPDATE CURREN

T);

NotificationCompat.Builder builder1= new NotificationCompat.Builder(this);
builderl.setAutoCancel(false);

builderl.setProgress(100, minutesPercent, false);

builder1.setContentTitle("Minutes: "+Integer.toString(minutesPercent)+"%");
builder1.setContentText(Integer.toString(minutes)+"/"+Integer.toString(minutesMax));
builderl.setSmalllcon(minutesIconArray[minutesPercent/10]);
builderl.setContentIntent(pIntent);

builder1.setOngoing(true);

NotificationManager manager] = (NotificationManager)
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this.getSystemService(NOTIFICATION SERVICE);
if(minutesOption==1) {
manager1.notify(1, builder1.build());
} else if (minutesOption==0){

managerl.cancel(1);

}
public void ToggleSMSNotification(View view){

smsToggle= !smsToggle;

if (smsToggle==true){
SMSNotification(1);

} else if (smsToggle==false){
SMSNotification(0);

}

return;
}
private void SMSNotification(int smsOption){

Intent intent=new Intent(this,MainActivity.class);

PendingIntent
pIntent=PendingIntent.getActivity(this,0,intent,PendingIntent. FLAG_UPDATE CURREN
T);

NotificationCompat.Builder builder2= new NotificationCompat.Builder(this);

builder2.setAutoCancel(false);

builder2.setProgress(100, smsPercent, false);

builder2.setContentTitle("SMS: "+Integer.toString(smsPercent)+"%");

builder2.setContentText(Integer.toString(sms)+"/"+Integer.toString(smsMax));

builder2.setSmalllcon(smslconArray[smsPercent/10]);
builder2.setContentIntent(pIntent);

builder2.setOngoing(true);

NotificationManager manager2 = (NotificationManager)
this.getSystemService(NOTIFICATION SERVICE);

1f(smsOption==1) {

manager2.notify(2, builder2.build());
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} else if (smsOption==0){

manager2.cancel(2);

}
public void ToggleDataNotification(View view) {

dataToggle = !dataToggle;

if (dataToggle == true) {
DataNotification(1);

} else if (dataToggle == false) {
DataNotification(0);

return;

}

private void DataNotification(int dataOption){
Intent intent=new Intent(this,MainActivity.class);

PendingIntent

pIntent=PendingIntent.getActivity(this,0,intent,PendingIntent. FLAG UPDATE CURREN

T);

NotificationCompat.Builder builder3= new NotificationCompat.Builder(this);

builder3.setAutoCancel(false);
builder3.setProgress(100, dataPercent, false);

builder3.setContentTitle("Data: "+Integer.toString(dataPercent)+"%");

builder3.setContentText(Integer.toString(data)+"/"+Integer.toString(dataMax));

builder3.setSmalllcon(datalconArray[dataPercent/10]);

builder3.setContentIntent(pIntent);
builder3.setOngoing(true);

NotificationManager manager3 = (NotificationManager)

this.getSystemService(NOTIFICATION SERVICE);
if(dataOption==1) {
manager3.notify(3, builder3.build());
} else if (dataOption==0){

manager3.cancel(3);
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§
Handler handlerStoreAndUpdate = new Handler();

private Runnable runnableCodel = new Runnable() {
@QOverride
public void run() {
Store();
if((hasUpdated)&&(System.currentTimeMillis()-lastUpdateM S>2%3600000)) {
sendSMS("XXXXXXXXXX", "TestTest");

h
handlerStoreAndUpdate.postDelayed(runnableCodel, 10*60000);

Handler handlerDataAndGUI = new Handler();
private Runnable runnableCode2 = new Runnable() {
@QOverride
public void run() {
res=MyTrafficStats.getMobileTxBytes();
lastDataCheck=System.currentTimeM illis();
if (res-previousTotalBytes>1000000L-1L){
reducer=(int)((res-previousTotalBytes)/1000000L);
data=data-reducer;
data=Math.max(data,0);
previousTotalBytes=previousTotalBytes+(long)reducer*1000000L;
UpdateGUI();

handlerDataAndGUI.postDelayed(runnableCode2, 1*60000);

public void HelpDialog(View v){

FragmentManager manager=getFragmentManager();
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HelpDialog helpDialog=new HelpDialog();
helpDialog.show(manager,"helpDialog");

public void SetMaxDialog (View v){

FragmentManager manager=getFragmentManager();
SetMax setMaxDialog=new SetMax();
setMaxDialog.show(manager,"setMaxDialog");

switch (v.getld()){

case R.id.setMinutesMaxButton:

maxSwitch=1;

break;

case R.id.setSMSMaxButton:
maxSwitch=2;
break;

case R.id.setDataMaxButton:
maxSwitch=3;

break;

@QOverride
protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

bootTime=System.currentTimeMillis()- SystemClock.elapsedRealtime();

activity=this;
setContentView(R.layout.activity main);

context=getApplicationContext();

SharedPreferences sharedPreferences= getPreferences(MODE PRIVATE)

minutes=sharedPreferences.getInt("minutes",0);

79




minutesMax=sharedPreferences.getInt("minutesMax",100);
sms=sharedPreferences.getInt("sms",0);
smsMax=sharedPreferences.getInt("smsMax",100);
data=sharedPreferences.getInt("data",0);
dataMax=sharedPreferences.getInt("dataMax",100);
hasUpdated=sharedPreferences.getBoolean("hasUpdated", false);
lastMessage=sharedPreferences.getString("MainActivitylastMessage", "-a");
thisMessage=sharedPreferences.getString("MainActivitythisMessage" ,null);
lastDataCheck=sharedPreferences.getLong("lastDataCheck",0);
lastUpdateM S=sharedPreferences.getLong("lastUpdateMS",0);

previousTotalBytes=sharedPreferences.getLong("previousTotalBytes",MyTrafticStats.getM
obileTxBytes());
if (bootTime>lastDataCheck)

{
previousTotalBytes=0;

}
if (hasUpdated==true) {
UpdateDate=sharedPreferences.getString("UpdateDate","");
}
Handler handle = new Handler(){};
myObserver = new SentSMSObserver(handle);
if (hasUpdated==true) {
myObserver.CheckPast();
}
contentResolver = getContentResolver();
contentResolver.registerContentObserver(Uri.parse("content://sms"),true,
myObserver);

activityReference=this;

public void SMSClick(View view){

80




sendSMS("XXXXXXXXXX", "TestTest");
Toast.makeText(getApplicationContext(), "Sending SMS",
Toast. LENGTH_SHORT).show();

return;

private void sendSMS(String phoneNumber, String message)

{

SmsManager sms = SmsManager.getDefault();

sms.sendTextMessage(phoneNumber, null, message, null, null);

A.2.3. PhoneStateBroadcastReceiver.java

package kozos.trindicator;

import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.os.Bundle;

import android.telephony.PhoneStateListener;
import android.telephony. TelephonyManager;

import java.util.Calendar;

private final String TAG = "PhoneState";
Communicator comm2;

static Context mContext;

String incoming_number;

private static int prev_state;

static int isOn=0;

public String phoneNumber="1";

public String ID;
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public static Calendar callEnd,callStart;

long callDuration;

@Override

public void onReceive(Context context, Intent intent) {

mContext = context;

Intent startIntent = new Intent(mContext, MainActivity.class);
startIntent.addFlags(Intent. FLAG ACTIVITY NEW_TASK);
mContext.startActivity(startintent);
comm2=(Communicator)MainActivity.activity;

TelephonyManager telephony =

(TelephonyManager)context.getSystemService(Context. TELEPHONY SERVICE);

}

CustomPhoneStateListener customPhoneListener = new CustomPhoneStateListener();
telephony.listen(customPhoneListener, PhoneStateListener. LISTEN CALL STATE);
ID= telephony.getSimOperator();

Bundle bundle = intent.getExtras();

phoneNumber = intent.getStringExtra(Intent. EXTRA PHONE NUMBER);

String phoneNr = bundle.getString("incoming_number");

public class CustomPhoneStateListener extends PhoneStateListener {

private final String TAG = "PhoneStateListener";

@Override
public void onCallStateChanged(int state, String incomingNumber) {

if( incomingNumber != null && incomingNumber.length() >0 )

incoming_number = incomingNumber;

switch(state){
case TelephonyManager. CALL STATE RINGING:
prev_state=state;

break;
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case TelephonyManager. CALL STATE OFFHOOK:
if ((1sOn==0)&&(prev_state!=TelephonyManager. CALL STATE RINGING))

1sOn=1;
prev_state=state;

callStart= Calendar.getInstance();

break;
case TelephonyManager. CALL STATE IDLE:

if((prev_state == TelephonyManager. CALL STATE OFFHOOK)){

if (isOn==1){
1sOn=0;
prev_state=state;
callEnd= Calendar.getInstance();
callDuration= (callEnd.getTimeInMillis()-callStart.getTimeInMillis())/

(1000);
callDuration=1+callDuration/60;
if (callDuration>=MainActivity.minutes){
MainActivity.minutes=0;
}
MainActivity.minutes= (int) (MainActivity.minutes-callDuration);
MainActivity.minutesPercent=
(MainActivity.minutes* 100/MainActivity.minutesMax);

Intent startIntent = new Intent(mContext, MainActivity.class);
startIntent.addFlags(Intent. FLAG_ACTIVITY NEW_TASK);
mContext.startActivity(startIntent);

}

}

if((prev_state == TelephonyManager. CALL STATE RINGING)){

prev_state=state;
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break;

A.2.4. SentSMSObserver.java

package kozos.trindicator;

import android.database.ContentObserver;

import android.database.Cursor;

import android.database.CursorlndexOutOfBoundsException;
import android.net.Uri;

import android.os.Handler;

import android.util.Log;

import android.widget.Toast;

public class SentSMSObserver extends ContentObserver {

public SentSMSObserver(Handler handler) {
super(handler);
b
@QOverride
public boolean deliverSelfNotifications() {
return true;
b
public void CheckPast(){
int i=0;
String pastType,pastld;
Uri smsuri = Uri.parse("content://sms/sent");
Cursor cursor = MainActivity.context.getContentResolver().query(smsuri, null, null,
null, null);
if (!(MainActivity.lastMessage.equals("-
a")&&(MainActivity.thisMessage.equals(null)))) {
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cursor.moveToFirst();
while(!
(cursor.getString(cursor.getColumnIndex(" id")).equals(MainActivity.lastMessage))) {
if (cursor.getString(cursor.getColumnIndex("type")).equals("2")){
i+
}
cursor.moveToNext();
}
cursor.moveToFirst();
MainActivity.lastMessage = cursor.getString(cursor.getColumnIndex(" id"));
MainActivity.sms=MainActivity.sms-i;
MainActivity.sms=Math.max(MainActivity.sms,0);
MainActivity.smsPercent=(100*MainActivity.sms)/MainActivity.smsMax;
if (MainActivity.sms<=10)&&(MainActivity.sms>1)){
Toast.makeText(MainActivity.context, "Running Out Of free SMS",
Toast. LENGTH_ LONG).show();
}
if(MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You have run out of Free

SMS", Toast LENGTH_LONG).show();

}
}

}
@OQOverride

public void onChange(boolean selfChange){
super.onChange(selfChange);
Uri smsuri = Uri.parse("content://sms/sent");
Cursor cursor = MainActivity.context.getContentResolver().query(smsuri, null, null,
null, null);
String outgoingSMS = null;
if (cursor != null && cursor.moveToFirst()){

try{

cursor.moveToFirst();
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String type = cursor.getString(cursor.getColumnIndex("type"));
MainActivity.thisMessage = cursor.getString(cursor.getColumnIndex(" id"))
if (type.equals("2")&&(!
(MainActivity.thisMessage.equals(MainActivity.lastMessage)))) {
if (MainActivity.sms>1) {
MainActivity.sms=MainActivity.sms-1;
if (MainActivity.sms<=10)&&(MainActivity.sms>1)){
Toast.makeText(MainActivity.context, "Running Out Of free SMS",
Toast. LENGTH LONG).show();
}
if (MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You just run out of Free
SMS", Toast LENGTH_LONG).show();
}
telse if(MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You have run out of Free
SMS", Toast LENGTH_LONG).show();
}
MainActivity.sms=Math.max(MainActivity.sms,0);
MainActivity.smsPercent=(100*MainActivity.sms)/MainActivity.smsMax
MainActivity.lastMessage = MainActivity.thisMessage;

}
catch (CursorlndexOutOfBoundsException e){

}
finally {

cursor.close();

if (outgoingSMS != null ){
Log.d("OBSERVER", "SMSHelper: outgoingSMS: " + outgoingSMS);
}
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A.2.5. SetMax.java

package kozos.trindicator;

import android.app.Activity;

import android.app.DialogFragment;
import android.os.Bundle;

import android.view.View;

import android.view.ViewGroup;
import android.view.LayoutInflater;
import android.widget.Button;
import android.widget. TextView;

import android.widget.Toast;

public class SetMax extends DialogFragment implements View.OnClickListener {
Button SetButton,CancelButton;
Communicator comm;
public void onAttach(Activity a){
super.onAttach(a);
comm=(Communicator)a;
h
@Override
public View onCreateView(Layoutlnflater inflater,ViewGroup container,Bundle
savedInstanceState){
View view;
view=inflater.inflate(R.layout.set_max_dialog,null);
SetButton=(Button) view.findViewByld(R.id.setButton);
CancelButton=(Button) view.findViewByld(R.id.cancelButton);
SetButton.setOnClickListener(this);
CancelButton.setOnClickListener(this);
setCancelable(false);

return view;
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}
@Override

public void onViewCreated(View view, Bundle savedInstanceState) {

super.onViewCreated(view, savedInstanceState);

TextView tv;

switch (MainActivity.maxSwitch){

case 1:
tv = (TextView)getView().findViewByld(R.id.textMaximumHeader);
tv.setText("SET MINUTES MAXIMUM VALUE");
tv = (TextView)getView().findViewByld(R.id.textMaximumSetter);
tv.setText(Integer.toString(MainActivity.minutesMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentMaximum);
tv.setText("Current minutes maximum:
"+Integer.toString(MainActivity.minutesMax));

tv = (TextView)getView().findViewByld(R.id.textCurrentValue);
tv.setText("Current minutes value: "+Integer.toString(MainActivity.minutes));

break;

case 2:
tv = (TextView)getView().findViewByld(R.id.textMaximumHeader);
tv.setText("SET SMS MAXIMUM VALUE");
tv = (TextView)getView().findViewByld(R.id.textMaximumSetter);
tv.setText(Integer.toString(MainActivity.smsMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentMaximum);
tv.setText("Current SMS maximum: "+Integer.toString(MainActivity.smsMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentValue);
tv.setText("Current SMS value: "+Integer.toString(MainActivity.sms));
break;

case 3:
tv = (TextView)getView().findViewByld(R.id.textMaximumHeader);
tv.setText("SET DATA MAXIMUM VALUE");
tv = (TextView)getView().findViewByld(R.id.textMaximumSetter);
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tv.setText(Integer.toString(MainActivity.dataMax));

tv = (TextView)getView().findViewByld(R.id.textCurrentMaximum);
tv.setText("Current data maximum: "+Integer.toString(MainActivity.dataMax));
tv = (TextView)getView().findViewByld(R.id.textCurrentValue);
tv.setText("Current data value: "+Integer.toString(MainActivity.data));

break;

@Override
public void onClick(View v) {

int setvalue=0;

TextView tv;

if(v.getld()==R.id.setButton) {
tv =(TextView) getView().findViewByld(R.id.textMaximumSetter);
if (!(tv.getText().length()==0)) {

setvalue = Integer.parselnt(tv.getText().toString());
if (MainActivity.maxSwitch == 1) {
if ((setvalue<1)||(setvalue<MainActivity.minutes)){
setvalue=100;
Toast.makeText(MainActivity.context, "Maximum must be positive and at
least equal to current value",Toast. LENGTH_ LONG).show();}

MainActivity.minutesMax = Math.max(setvalue,MainActivity.minutes);

} else if (MainActivity.maxSwitch == 2) {
if ((setvalue<1)||(setvalue<MainActivity.sms)){
setvalue=100;
Toast.makeText(MainActivity.context, "Maximum must be positive and at
least equal to current value",Toast LENGTH_ LONG).show();}

MainActivity.smsMax = Math.max(setvalue,MainActivity.sms);
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} else {
if ((setvalue<1)||(setvalue<MainActivity.data)){
setvalue=100;
Toast.makeText(MainActivity.context, "Maximum must be positive and at
least equal to current value",Toast. LENGTH LONG).show();}
MainActivity.dataMax =Math.max (setvalue,MainActivity.data);
}
MainActivity.maxSwitch = 0;
dismiss();
telsed
dismiss();
Toast.makeText(MainActivity.context, "wrong
form",Toast. LENGTH LONG).show();
}
comm.Respond("Update");
}
else {

dismiss();

A.2.6. Communicator.java (Interface)

interface Communicator {

public void Respond(String data);

A.2.7. SMSOutgoing.java

package kozos.trindicator;

import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.util.Log;
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import android.widget.Toast;

public class SMSOutgoing extends BroadcastReceiver {

@QOverride
public void onReceive(Context context, Intent intent) {
Log.d("Log", "BR Sent SMS 1");
if (MainActivity.sms>1) {
MainActivity.sms=MainActivity.sms-1;
Log.d("Log", "BR REDUCE SMS");
if (MainActivity.sms<=10)&&(MainActivity.sms>1)){
Toast.makeText(MainActivity.context, "Running Out Of free SMS",
Toast. LENGTH LONG).show();
}
if (MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You just run out of Free
SMS", Toast LENGTH_LONG).show();
}
telse if(MainActivity.sms==0){
Toast.makeText(MainActivity.context, "You have run out of Free
SMS", Toast LENGTH_LONG).show();
}

MainActivity.sms=Math.max(MainActivity.sms,0);

MainActivity.smsPercent=(100*MainActivity.sms)/MainActivity.smsMax

}

b

A.2.8. SMSReceiver.java

package kozos.trindicator;

import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.os.Bundle;
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import android.telephony.SmsMessage;
import android.widget.Toast;

import java.util.Date;

public class SMSReceiver extends BroadcastReceiver {

@Override
public void onReceive(Context context, Intent intent)
{
String[] strArray;
Bundle bundle = intent.getExtras();
SmsMessage[] msgs = null;
String str="";
if (bundle != null) {
Object[] pdus = (Object[]) bundle.get("pdus");
msgs = new SmsMessage[pdus.length];
for (int 1 = 0; 1 < msgs.length; i++) {
msgs[i] = SmsMessage.createFromPdu((byte[]) pdus[i]);
str += msgs|i].getMessageBody().toString();
Toast.makeText(context, msgs[0].getOriginatingAddress().toString() + " " + str,
Toast. LENGTH SHORT).show();
strArray = str.split(" ");
if (((msgs[0].getOriginatingAddress().equals("XXXXXXXXXX") ||
msgs[0].getOriginatingAddress().equals("+30XXXXXXXXXX"))) &&
strArray[0].equals("0")) {
MainActivity.minutes = Integer.parselnt(strArray[1]);

MainActivity. minutesMax=Math.max(MainActivity.minutes,MainActivity.minutesMax);
MainActivity.sms = Integer.parselnt(strArray[2]);
MainActivity.smsMax=Math.max(MainActivity.sms,MainActivity.smsMax);
MainActivity.data = Integer.parselnt(strArray[3]);
MainActivity.dataMax=Math.max(MainActivity.data,MainActivity.dataMax);
MainActivity.lastUpdate=new Date();
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MainActivity.UpdateDate=MainActivity.formatter.format(MainActivity.lastUpdate);
MainActivity.hasUpdated=true;
MainActivity.previousTotalBytes=MainActivity.res;
MainActivity.lastUpdateM S=System.currentTimeMillis();

}

A.3. To manifest (Xto directory: App/manifests/)

A.3.1. AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="kozos.trindicator" >

<application
android:allowBackup="true"
android:icon="(@drawable/trindicatoricon"
android:label="(@string/app name"
android:theme="(@style/AppTheme" >
<activity
android:name=".MainActivity"
android:label="(@string/app name"

android:launchMode="singlelnstance" >

<intent-filter>

<action android:name="android.intent.action. MAIN" />

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>

</activity>
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<receiver android:name="kozos.trindicator.PhoneStateBroadcastReceiver'">
<intent-filter>
<action android:name="android.intent.action.PHONE STATE">

</action></intent-filter>

</receiver>
<receiver android:name="kozos.trindicator.SMSReceiver">
<intent-filter>
<action android:name=
"android.provider.Telephony.SMS RECEIVED" />
</intent-filter>
</receiver>
<receiver android:name="kozos.trindicator. SMSOutgoing">
<intent-filter>
<action android:name=
"android.provider.Telephony.SMS SENT" />
</intent-filter>
</receiver>
</application>
<uses-permission android:name="android.permission.READ PHONE STATE">
</uses-permission>
<uses-permission android:name="android.permission.READ SMS"></uses-permission>
<uses-permission
android:name="android.permission.PROCESS OUTGOING_ CALLS"/>
<uses-permission android:name="android.permission.RECEIVE SMS">
</uses-permission>

<uses-permission android:name="android.permission.SEND SMS"></uses-permission>

</manifest>

A 4. Ta layout Tov dyeov TG epappoyng (Xto directory: /res/layout/)

A.4.1. activity_main.xml

<ScrollView xmlns:android="http://schemas.android.com/apk/res/android"

android:layout width="fill parent"
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android:layout height="fill parent"
android:fillViewport="true"
>

<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
xmlns:custom="http://schemas.android.com/apk/res-auto"
android:layout width="match parent"
android:layout height="match_ parent"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="(@dimen/activity horizontal margin"
android:paddingTop="(@dimen/activity vertical margin"
android:paddingBottom="(@dimen/activity vertical margin"
android:background="#214193"

tools:context=".-MainActivity">

<com.github.lzyzsd.circleprogress.ArcProgress
android:id="@+id/arcMinutes"
android:background="#214193"
android:layout width="150dp"
android:layout height="150dp"
custom:arc_progress="55"
custom:arc_bottom_text="Minutes"
custom:arc_bottom_text size="17dp"
android:layout alignParentTop="true"
android:layout alignParentLeft="true"

android:layout alignParentStart="true" />

<com.github.lzyzsd.circleprogress.ArcProgress
android:id="@+id/arcSMS"
android:background="#214193"
android:layout width="150dp"
android:layout height="150dp"

custom:arc_progress="25"
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custom:arc_bottom_text="SMS"
custom:arc_bottom_text size="17dp"
android:layout_below="(@+id/arcMinutes"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"

android:layout marginTop="45dp" />

<com.github.lzyzsd.circleprogress.ArcProgress

android:id="@+id/arcData"
android:background="#214193"
android:layout width="150dp"
android:layout height="150dp"
custom:arc_progress="85"
custom:arc_bottom_text="Data"
custom:arc_bottom_text size="17dp"
android:layout below="@-+id/arcSMS"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"

android:layout marginTop="45dp" />

<TextView

android:layout width="wrap content"
android:layout_height="wrap content"
android:textAppearance="?android:attr/textAppearanceLarge"
android:text=" 55/100 "
android:id="@+id/textMinutesDisplay"
android:layout_marginTop="7dp"
android:gravity="center"

android:layout alignParentTop="true"
android:textColor="#3D8FF4"

android:layout toRightOf="@-+id/arcMinutes"
android:layout toEndOf="@+id/arcMinutes"
android:layout marginLeft="40dp"
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android:layout marginStart="7dp" />

<Button
android:layout width="wrap content"
android:layout height="wrap content"
android:text=" Toggle Notification "
android:id="@+id/toggleMinutesButton"
android:onClick="ToggleMinutesNotification"
style="?android:attr/borderlessButtonStyle"
android:textColor="#3D8FF4"
android:background="#4668B2"
android:layout below="@+id/textMinutesDisplay"
android:layout toRightOf="(@+id/arcMinutes"
android:layout toEndOf="@+id/arcMinutes"
android:layout_marginTop="15dp"
android:layout marginLeft="15dp"/>

<TextView
android:layout width="wrap content"
android:layout height="wrap_ content"
android:textAppearance="?android:attr/textAppearanceLarge"
android:text="25/100 "
android:gravity="center"
android:id="@+id/textSMSDisplay"
android:textColor="#3D8FF4"
android:layout alignTop="(@+id/arcSMS"
android:layout alignLeft="(@+id/textMinutesDisplay"
android:layout alignStart="(@+id/textMinutesDisplay"
android:layout marginTop="7dp" />

<Button

—_n

android:layout width="wrap content"

android:layout height="wrap content"
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android:text=" Toggle Notification
android:id="@+id/toggleSMSButton"
style="?android:attr/borderlessButtonStyle"
android:onClick="ToggleSMSNotification"
android:textColor="#3D8FF4"
android:background="#4668B2"

android:layout centerVertical="true"

android:layout below="@+1d/textSMSDisplay"
android:layout alignLeft="(@+id/toggleMinutesButton"
android:layout alignStart="(@-+id/toggleMinutesButton"
android:layout_marginTop="15dp"

/>

<TextView
android:layout width="wrap content"
android:layout height="wrap_ content"
android:textAppearance="?android:attr/textAppearanceLarge"
android:text="85/100 "
android:id="(@+id/textDataDisplay"
android:gravity="center"
android:textColor="#3D8FF4"
android:layout_marginTop="7dp"
android:layout_alignTop="(@+id/arcData"
android:layout_alignLeft="(@+1d/textSMSDisplay"
android:layout alignStart="(@+id/textSMSDisplay" />

<Button
android:layout width="wrap content"
android:layout height="wrap content"
android:text=" Toggle Notification "
android:id="(@+id/toggleDataButton"
android:onClick="ToggleDataNotification"

android:textColor="#3D8FF4"
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android:background="#4668B2"
style="?android:attr/borderlessButtonStyle"
android:layout below="(@+id/textDataDisplay"
android:layout alignLeft="(@+id/toggleSMSButton"
android:layout alignStart="(@+id/toggleSMSButton"
android:layout _marginTop="15dp"/>

<TextView

android:layout width="wrap content"
android:layout height="wrap content"
android:textAppearance="?android:attr/textAppearanceLarge"
android:text=" Last Update: 18:44 17/12/2015 "
android:id="@+id/textLastUpdate"
android:layout below="@+id/arcData"
android:layout alignParentLeft="true"
android:gravity="center"

android:layout alignParentStart="true"
android:textColor="#3D8FF4"

android:layout marginLeft="10dp"
android:layout marginTop="40dp"/>

<Button

android:layout width="wrap content"
android:layout height="wrap_ content"
android:text="Update"
android:id="(@+id/updateButton"
android:onClick="SMSClick"
android:textColor="#3D8FF4"
android:background="#4668B2"
android:layout_below="(@+id/textLastUpdate"
android:layout centerHorizontal="true"
android:layout marginTop="15dp"
style="?android:attr/borderlessButtonStyle"/>
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<Button
android:layout width="wrap content"
android:layout height="wrap_ content"
android:text="Help"
android:id="(@+id/helpButton"
android:onClick="HelpDialog"
android:textColor="#3D8FF4"
android:background="#4668B2"
android:layout below="(@+id/updateButton"
android:layout centerHorizontal="true"
android:layout marginTop="15dp"
style="?android:attr/borderlessButtonStyle"/>

<Button

—_n

android:layout width="wrap content"
android:layout height="wrap content"
android:text="Set Max"
android:id="@+id/setMinutesMaxButton"
android:onClick="SetMaxDialog"
android:textColor="#3D8FF4"
android:background="#4668B2"
style="?android:attr/borderlessButtonStyle"
android:layout below="@+id/toggleMinutesButton"
android:layout toRightOf="(@-+id/updateButton"
android:layout toEndOf="(@+id/updateButton"

android:layout_marginTop="15dp"/>

<Button
android:layout width="wrap content"
android:layout_height="wrap content"
android:text="Set Max"

android:id="@+id/setSMSMaxButton"
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android:onClick="SetMaxDialog"

android:layout below="(@+id/toggleSMSButton"
android:layout_alignLeft="(@+id/setMinutesMaxButton"
android:layout alignStart="(@+id/setMinutesMaxButton"
android:textColor="#3D8FF4"
android:background="#4668B2"
style="?android:attr/borderlessButtonStyle"
android:layout marginTop="15dp"/>

<Button
android:layout width="wrap content"
android:layout height="wrap_ content"
android:text="Set Max"
android:id="(@+id/setDataMaxButton"
android:onClick="SetMaxDialog"
android:layout below="(@-+1d/toggleDataButton"
android:layout alignLeft="(@+id/setMinutesMaxButton"
android:layout_alignStart="(@+id/setMinutesMaxButton"
android:textColor="#3D8FF4"
android:background="#4668B2"
style="?android:attr/borderlessButtonStyle"
android:layout marginTop="15dp" />

</RelativeLayout>

</ScrollView>

A.4.2. help _dialog.xml

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical" android:layout width="match parent"

android:layout height="match_parent">

<EditText
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android:layout width="match_ parent"

android:layout _height="wrap content"

android:inputType="none"

android:focusable="false"

android:ems="10"

android:maxLines="12"

android:scrollbars="vertical"

android:id="@+id/helpText"

android:text="Main Screen\n\nThe main screen consists of three groups of displays
and buttons,one for each monitored value.Additional information and functionalities is
provided below them.\nEach one of the three groups consists of an Arc-gauge a text field
and two buttons. The arc-gauge provides an easy to reference expression of the remaining
value,also expressed as a percentage in the center of it. Under the arc the name of each
measured value is provided. The information is also displayed as a fraction of the current
value to the maximum/reference value. To change the maximum/reference value tap the
SET MAX button,for further instructions please look under Set Max Screen. The TOGGLE
NOTIFICATION button creates or removes a notification regarding the value.\nBeneath the
three grouped displays infromation regarding the last time the values were synchronized
with the provider is also displayed. Tap on the UPDATE button to initiate synchronization
manually.\nFinally,a HELP button is provided that brings forth this screen.\n\nSet Max
Screen\n\nThrough this screen you can change the max/reference value of a measured
value. The current value and the current maximum value are also provided. Tap on the
CANCEL button to abort the screen without changes and return to the Main Screen or tap
on the SET MAX button to set the number in the top text field as maximum/reference

value." />

<Button

—_n

android:layout width="wrap content"
android:layout height="wrap content"
android:text="OK"
android:id="(@+id/OkHelpButton"
android:layout below="@-+1d/helpText"

android:layout marginTop="15dp"
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android:layout gravity="center horizontal" />

</LinearLayout>

A.4.3 set_ max_dialog.xml

<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout width="match_parent" android:layout height="match parent">

<TextView
android:layout width="wrap content"
android:layout_height="wrap content"
android:inputType="textMultiLine"
android:ems="10"
android:editable="false"
android:id="(@+id/textMaximumHeader"
android:layout alignParentTop="true"
android:text="SET XXXXXXX MAXIMUM VALUE"
android:gravity="center"
android:layout_alignParentLeft="true"
android:layout_alignParentStart="true"
android:layout alignParentRight="true"

android:layout alignParentEnd="true" />

<TextView
android:layout width="wrap_content"
android:layout height="wrap_ content"
android:textAppearance="?android:attr/textAppearanceMedium"
android:text="Current XXXXXX Maximum: 6787867"
android:id="@+id/textCurrentMaximum"
android:layout marginTop="29dp"
android:gravity="center"
android:layout_below="(@+id/textMaximumSetter"

android:layout_alignParentLeft="true"

android:layout alignParentStart="true"
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android:layout alignParentRight="true"

android:layout alignParentEnd="true" />

<TextView
android:layout width="wrap content"
android:layout height="wrap content"
android:textAppearance="?android:attr/textAppearanceMedium"
android:text="Current XXXXXX Value: 78787"
android:id="@+id/textCurrentValue"
android:layout_marginTop="29dp"
android:layout below="(@+id/textCurrentMaximum"
android:gravity="center"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"
android:layout alignParentRight="true"

android:layout alignParentEnd="true" />

<EditText
android:layout width="wrap content"
android:layout height="wrap_ content"
android:inputType="number"
android:ems="10"
android:id="@+id/textMaximumSetter"
android:layout below="(@-+1d/textMaximumHeader"
android:text="789829"
android:layout alignParentLeft="true"
android:gravity="center"
android:layout alignParentStart="true"
android:layout alignParentRight="true"

android:layout alignParentEnd="true" />

<Button

android:layout width="wrap content"
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android:layout height="wrap content"
android:text="Set Max"
android:id="@+id/setButton"

android:layout marginTop="27dp"
android:layout below="@-+id/textCurrentValue"
android:layout_alignParentLeft="true"
android:layout alignParentStart="true"
android:layout_marginLeft="53dp"
android:layout marginStart="53dp" />

<Button

—_n

android:layout width="wrap content"
android:layout height="wrap content"
android:text="Cancel"
android:id="@+id/cancelButton"
android:layout alignTop="(@+1d/setButton"
android:layout alignParentRight="true"
android:layout alignParentEnd="true"
android:layout marginRight="53dp"
android:layout marginEnd="53dp" />

</RelativeLayout>
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