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«YmebBuvn AAwon pun AoyoKAOTNG Kot ovIANYNG TPOSHOTIKNG 0OHVNCH»

Me AN p1 ENLYVOOT TOV GUVETELOY TOV VOLOL TEPT TVELUATIKMOV SIKOIOUATOV, KOl
YVopilovtag TIc GVVETELEG TNG AOYOKAOTNG, SNAGV® VITEVBVVA Kot EVOTOYPAP®G OTL 1|
napovoa epyacio pe TitAo «EQappoyn katoypoeng TotdTnTos GNUATOG o€ diKTLOL
KIVITOV ETKOWVOVIAOV» amoTEAEl TPOTOV 0LGTNPA TPOCHOTIKNG EPYOTTOG Kot OAES OL
NYEC 0md TIG OToieg YPNOIOTOiNca dedOUEVA, WOEES, PPACELS, TPOTAGELS 1) AEEELS,
eite emaxpPmg (0TS VILAPYOLY GTO TPMTOTLTO N LETOPPACHEVES) E1TE pe
Tapaepacn, £xovv MAwmbel KatdAAndo Kot E0O1AKPITO GTO KEIEVO e TNV KATAAANAN
TOPOTOUTY| KO 1] GYETIKY] ovapopd TeptlapBavetotl 6to Tuqpe TV BitpAoypoaeikodv
avVaQOPAOV LE TANPN TEPLYPOPT. AVOAUUPAVED TANPOC, OTOUKA KO TPOSMOTKA, OAEG
TIG VOLKEG KOl SLOIKNTIKEG GUVETELES TOV SVVATOL VO TPOKVYOLV GTHV TEPITTMOT)
Katd v onoia amodetyel, draypovikd, OTL 1| Epyacio VT 1 TU LA TNG OEV LLOV
avnkel 010tt eivorl Tpoidv AoYOoKAOTNG.

O onrev

Nucoraog Myomiiong

Huepopnvia

Ymoypoon
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MNeplAnyn

H mapovca dumdopatiky epyacio €€l ¢ 6TOXO TNV VAOTOINGM UIOC EQPOPLOYAG TTOV

a&loAoyel TNV TOOTNTO VINPESLOV FEGOUEVOV SIKTOMV KIVITAOV ETKOVOVIDV.

H gpoppoyn viomomdnke oe mepipdirov Android kou eivor copfaty pe Kivntég
OVGKEVEC TOV YPNOUOTO00V ®¢ Agrtovpykd cvotmuoe to Android ékdoong 5 M
veotepo. H avamtuén g epoppoyng €ywve pe v ypnion tov Aoyiopikov Android
Studio g Google.

O x0p10g 6TOY0G TNG EPAPLOYNG ELVAL N AMEWKOVIGT] GE TPAYUATIKO YPOVO Kot G XapTn
™G OEAEVONG/TAYVTNTOG UETAPOPAS OEQOUEVMOV TOV EMTVYYAVETOL GE £val HIKTLO
KIVNTHG TNAEQ®VIG 0d TNV TAELPE TOV ¥PNOTH, Ko ETIONG 1 KOTOYpapr)/amodnkevon
KOl 1 OVOTOpoy®yn TV O0edouéveov aut®v Kotd T BovAnom tov ypnotn g

EQPAPHOYNG.

Ta otoyeio Tov KaTOypAPOVTAL EIvVOL Ol GUVTIETAYUEVEG O TOTOG TOV OIKTHOL TOV
ypnowomnoteitar (2G, 3G, 4G) kat to TpwtoKoAL0 owtov (1. GPRS, EDGE, UMTS,
HSPA, HSPAP, LTE), o pvOudg petapopdg dedouévav o Kbps kot n woyde tov

ofuotog oe dBm.

H doun g dumlopatikng epyaciog meptypaeeTol TEPIANTTIKA GTN GLVEYXELD. XTO
[Mpoto Kepdraro yiverar avapopd ota Aiktva Kivntov Enikowvovieov. Avanticoeton
n évvowr Mg Kwntig tmAgpoviog, mapovcstaletar 1 e£EMEN TOV  KLYEADTOV
CLGTNUATOV KOl 01 TEYVIKES TOAAATANG TPOGPacng. Xto Aghtepo Kepddaio yivetor pua
elooywyn o Bépoto TTowwtntag Yanpeowov (Quality of Service, Q0S), kot emiong
opilovtonr ot avtikelevikol dgikteg mowdtnrog vanpecwwv. Xto Tpito Kepdiowo
napovataleton  epapuoyn Mobile Signal Tester mov viomombnke ota TAaiclo ™G
dumhopatikng epyaciog oe mepiPdirov Android Studio. Xto Térapto Kepdroto
napatifevtal To OmOTEAEGHOTO OOKIU®MV TEGTIOV T OTTOia TPAYHATOTOMONKAV LE TNV
xpPNom G epapuoyns t6co oe Acotikn [leployn 660 kot oe Enapyroxd Odwkd Aiktvo.
Téhog, oto ITéunto Kepdiaio mapovotdloval 1o COUTEPACLLATO, TTOV TPOKVLITTOVY Od
NV Kataypapn Tov petpnoemv g epapuoyng Mobile Signal Tester kot cul{ntovvral

TOAVEC ETEKTACELS TNG EPOPLOYNG TTOV LITOPOVV VA, YIVOUV LEAAOVTIKAL.
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1 Eloaywyn ota Atktua Kivntwv ETiikovwviwy

1.1 lotoptkr) avadpoun

O1 Kivntég emkowvmvieg €xovv tepdotia e&EMEn ta tedevtaia 30 mepimov ypovia.
Iotopikd droympilovpe SAPOPES YEVIEG CLOTNUATOV KIVITOV ETIKOWVOVIDV OVAAOYQ

LLE TOL YOPOKTNPLOTIKA Kol TS SUVATOTNTES TOVG.

H npdtn yevikd diktdwv kivntov enikovoviov (1G) pbe oty ayopd to 1979 otnv
nepintoon g lamwviag ko to 1981 otig yopeg 116 Bopeiov Evponng. Ov HITA
nepipevay meplocdTepo, péxpt to 1983, pe 10 Iopani va akorovbel to 1986 kot v
Avotparia to 1987. Oha avtd To Tp®dTO SIKTLO, HLEPIKE EK TOV OTTOIMV EUEVAV EVEPYA

Kot péxpt to 2008, ftav avaroyikd, Oyt Yynelokd.

H de0tepn yevid SikTdmv Kivntdv emkovoviov (2G) mépace oty YneloKn emoyn 1e
dvo Packd cvomuota: GSM kot CDMA. To np@to 10 €idape otnv Evpdnn kot 6ty
EXMLGSa odAd kKon TaykoGua, o devtepo vAomomOnke kKupiog otig HITA. H Owiavdia
éxave v apyn 1o 1991 kot 6Aa o vVTOAOUTA THPAY TO OPOUO TOVS. XAPT GTO TPHTLTTO
GSM e&idape Vv enionun mpd™ TV pnvopdtov SMS oAld kot tn dvvaTotnTa
KATERACUATOG TEPLEYOUEVOL (Y. ringtones), akKOUN Kot TS TPAOTEG OOKIUES Yio
TANPpOUES péow kvntov tnieeavov. To 1999 n wnwvikn NTT DoCoMo frav o
TPAOTOG TAPOYOG TOV PPOVTIGE VoL dDGEL TPOSPacn oto Internet pécw avtng TG YEVIAG

OKTOWV.

Xovropa Ntav Eexdbopo OTL 0 KOCUOG £lye amaitnon yia TeplocoOTEPT Yp1omn data Kou
&ywav mpoomdbeleg ywo TV opobétmon g Tpitng YeVidg SIKTOH®V KTV
emkovoviov (3G) pe peyaAddtepeg tayvnteg petddoong. H texvoroyio 3G ftav to
OTOTEAECLO, TOV EPYACIOV £PEVVOC Kol avAmTLENG oL Tpaypatonoince 1 Atebvig
‘Evoon Tniemkowoviov (ITU) otig apyég g dekaetiag tov 1980. Xpetdomkay
deKamEVTE YPOVIA Yo Vo avoTuyxBovv ot mpodiaypapés kat To TpoTua tov 3G. Ot
TEYVIKEG TPOJYPUPES TEOMKAY 0T 01d0gom ToL KooV pe TV ovopacio IMT-2000.
To @dopa emkovoviag mov datédnke frav petacy 400 MHz ko 3 GHz. To mpdto
diktvo 3G Eexivnoe and v NTT DoCoMo oty lomwvia to 1998, pe v enovopia
FOMA. Awtébnke yioo mpodtn @opd 1o Mdio tov 2001 wg mpdtumn teyvoroyion W-
CDMA. H np®d 1 epmopikn mopovoioon g texvoroyiag 3G mpaypoatomomOnie eniong
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and v NTT DoCoMo omyv larwvia v In OktoBpiov 2001, av kot apykd nTov
KAmmg meploptopév). To TpMTO EVPOTUIKO TPO-EUTOPIKO SIKTLO NTAV Eva JIKTVLO
UMTS ot Nn\co tov Mav ond v Manx Telecom kot 10 Tp®To €Umopikd d1KTLO
(emiong W-CDMA pe Bdon to UMTS) omv Evpdnn dpyioe va Aettovpyei amd v
Telenor, tov Aekéufpio tov 2001. To mpwto gumopikd diktvo 3G Twv Hvouévov
[ToMrteidv Nrav and v Monet Mobile Networks, pe teyvoroyio CDMA2000 1x EV-
DO, kot akorovbnoe 1 Verizon Wireless tov lovAo tov 2002 gniong oe CDMA2000
1x EV-DO. To Mobility g AT&T ftav eniong éva mpayuatikd 3G diktvo UMTS,
&xovtag ohokAnpmacel v avafdadpion tov diktvov 3G og HSUPA.

Ko i 6pog ot avéryxes ovénbnkay kot mpodkvyay 600 Tpodioypapes 4ng Yevidc, o
WiMAX «ot LTE/LTE Advanced. H Teyvoloyio LTE emkpdtnoe oyetikd ypnyopo
Kol epQavionke tpdta oe okavowvafikég yopeg and v TeliaSonera. Puowkd kot
£pepe ToAMamAGG1EC T TN TEG TOV opEPa ayyilovv akdun kot ta. 300 Mbps kot ekTOC
™G TayVTNTOG TEPAoAuE o€ dikTua emkovmviay Bactopéva og IP. And v yevid 2.5G
GPRS, ta kuyeloedn GLOTNUOTO TOAPEYOVY OTAES VTOOOUES: KOUPOLS HETaymYNG
TOKETOV Y10 VTINPEGIES SEGOUEVAOV KOl KOPPOVG LETAYWYNS KUKA®UAT®V Y10, QOVNTUKES
KMoelc. ta cvotnuato 4G, 1 vVTodoUN HETAYOYNG KUKAMUATOV £YKATOAEITETOL Kot
napéyxetar povo éva Olktvo petayoyng mokétmv. Avtd onuaiver 0t oto 4G, ot

TAPAOOGLOKEG PMVNTIKES KANGELS avTikabioTavtor and [P mispmvia.

Ta acOppoata cvotiuata Sng veviag (5G) elvar to mpotevopeva  emoOpEVA
TNAETIKOWVOVIOKE TpoTLTO TEPA omd T Tpéyovia mpdtuna 4G / IMT-Advanced. O
oxedoog SG oToyevEL 6E LYNADTEPT YOPNTIKOTNTO OO TNV TPEYOVGO TEXVOAOYia
4G, emTpémovTag HeYOADTEPT TLKVATNTO YPNOTAOV EVPLLOVIK®OV KIVIITOV THAEQPOV®V

Kot vrrootnpilovrag eEatpetikd aEOmoTeS Kot LalIKEG EMKOVOVIEG LETAED GUOKELOV.

1.2 To Aiktuo tn¢ Kivntn¢ TnAedwviag

To acHpuato dikTvo KIVNTNG THAEP®VIOG TAPEXEL TNV SVVATOTNTA ¥PNONS TOV KIVIITOD
mAeedvov. Ta diktva avtd arotelovvtal and cTabpovg BAcng Yo Vo, KEADYOLV LE
NAEKTPOUOYVITIKO OO TIG TEPLOYES TOL TO AGVPUOTO dikTvo givor drabéoso. Otav
YPNOUOTOIOVLLE TO KIVNTO HOG TNAEPDVO Y10 VO ETIKOVMVIICOVUE, TOTE ALTO GTEAVEL

Kot AapPavel NAEKTPOUAYVITIKE CHUATO TPOG Kol omd Evav oTabpd Pacnc, o omoiog
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0T GUVEYELN EMIKOIVOVEL EVOUPLOTO 1| ACVPLOTO LLE KATOL0 KEVIPO, OVOOLAVELOVTOG

TNV TANPOQOPia, MOTE VO PTAGEL GTOV GUVOLUANTY| LOG.

e kdOe meployn otV omoio SlAPEITOL TO OGVPUOTO SIKTVO, OVTIGTOLEL Kol €VOG
otafpdc Baong. Ot otabpol Baong amoTeAOVVTIOL A0 KEPOLOGLGTILATO EKTOUTTG KO
MYNS TOV NAEKTPOUOYVNTIKOV CNUATOV, KAODS Kot NAEKTPOVIKO eEomAioud Yo TV
eneepyacio TV onudtov oavtdv. To KepalocvoTHUOTO TOV oTodp®V Pdong
Bpiokoviot TomobeTnuéva TAV® 68 HETOAMKOVG TUAMVEG N 10TOVG. Evtdg twv morewv,
ol 0poPéc YNAV KTpiov omoteAoVV TOV cLVION YOPO Yol EYKATACTOON

KEPOOGLOTNUATOV.

H enwcowvovia pe ta Kivntd tmAépova yivetol HECH TV KEPUUMV EKTOUTNG Kot ANYNG
TV oTafudv Bdong. Ot kepaieg avtéc £govv cuVNBWOE LAKPOGTEVO GO, UNKOG &Vl
pe OO pETPA, TAGTOC OEKO WE €IKOOL EKATOOTE, TAYOC WHEPIKE EKATOOTA KOl
tomofeTovvion koTakopvea. Tlépav twv Kepaldv Yy TNV COVOEST UE TO KvnTd
mAéQPmve, ot otafuol Pdong €govv cuvnB®G Kot pio PIKPOKVUATIKY KeEpaio TTOv
YPNOOTOIEITOL YO TNV AGVPHOTN GHVOEST TOV oTAOUOV [Ee TO KEVTPO Yo TNV Aym
Kol TNV TPo®Onon Tov TMAEPOVIK®OV KANcewv. Ot Kepaieg aVTEC eivol KOAVOPIKEG, e

dapeTpo ocvvnBwg ¢ EENVTO EKATOOTA.
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1.3 KupeAwto Alktuo Kivntig TnAedwviag

To diktvo KivnTig TAEP®VIg pe Kuoyeroedn popen ovopdletor Kuyelwto. H doun
TOV €Y1 MG GTOYO TNV UEYLGTT OLVOTH GLVOPOUNTIKT| YOPNTIKOTNTO KOl EKUETAAAEVOT)
TOV TPOCPEPOUEVOL QAGHATOS padlocvyvothtov. [lapdiinia diver dvvatdra
POOIOKAALYNG OYETIKA UEYOA®V YEOYPOUPIKAOV TEPLOYDV, TPOGPEPOVTAS GTOVG

GLVOPOUNTEG TNG KIVNTNG THAEQ®VIOG TOOTNTO GTNV EMKOWVAOVIO LE ATOIEKTO KOGTOG

Booko dopkd ototyeio Tov kKuyeAmtob dikTdov, gival o otabuog Pacng (Base Station).
Kabe otabudg Pdong eévmmpetel pia CLYKEKPIUEVN YEOYPOAPIKT TTEPLOYT], N Omoia
yopiletar og pia M teprocotepes kuyéleg (Cells). To péyebog g Kuyéing oyedialeton
Bacel Tov avapevOUEVOL aplBLOL YPNOTAOV (YOPNTIKOTNTA) CALL KOl TV O10iTEP®V
YE@YPOUPIKAOV YOUPOKTNPIGTIKAOV NG TePLoyns (kdAvymn). Eneidon kabe otabuoc Paong
umopel va eEumnpetioel TavTOXPOVO TEPLOPICUEVO apPOUd TNAEPOVOV £POCOV TO
draBéoipo gvpog Lmvng etvat TEPLOPICUEVO, O KOWELEG elval GYETIKG LUKPESG EVTOG TV
nOAe®V (NG TAENGC TOV EKATOVTAOWV UETPMOV), KOl CYETIKA UEYOAES OTIS OLYPOTIKES

ePLoYES (NG TAENS TOV YIAOUETPOV MG OEKAOWV YIAOUETPOV).

Ka0e ota0pog Paong dwayetpiletar OAEG TIG KANGELS TOV KIVITAOV TNAEPOVOV EVTOG TNG
KoyéAng. To oynua TV KoyeAdv oty TPAnN T0 TOVG Elval OVGLUGTIKA 0KAOOPIGTO
KaOdG emnpedletan amd To YOPUKTNPIOTIKA TOV 0vVAYALPOV TOV £6APOVG, OTMG OEVOPQ,
AOQotr Kot Ktipla, T omoio umopovv va gumodicovv 1N va efacBevicovv Ta
padtokvuata. Emiong, ot katdAAnieg 0€oeig o tomofénon otabumy Baong dev elval
TAvTOo SOECIES, EVOD, OE TEPLOYES LE VYNAN TUKVOTNTO YPNOTOV, OTMG OTO KEVIPO.

TOV TOAE®V, KPOTEPES KVYEAESG elval amapaitntes. Apa, o€ £€vo 6WOTH GXEOOGUEVO
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OikTLO 0 aPBUOC TOV KLVYEADY GE pla TEPLoyn e&apTatal Kol amd Tov opliud twv

YPNOTOV KOODG KOt TNV TAETIKOWVMOVIOKT] KIVNoN GTNV TTEPLOYT] QLY.

1.3.1 Baokeg 1610tnTeC Twv KuPpedwtwy AKTU WV

Tpeg Poacikés TOPAUETPOL €VOC KLWEAMTOD OIKTVOL Elval M ETOVOYPNCULOTOINGN
OLYVOTNTMV, 1 KLYEAOELONG O1ACTOON KOl 1) LETOMOUT TOV ¥PNOTN A0 KLWEAN GE

KOWEAN.

e Extetopévn Eravaypnoyonoinon cvyvotntov
H enavaypnoiponoinon svyvomjtav gival n didbeon padiodoviwmy, ot omoiot
Exouv TIC 10tec ovyvotnteg @opéa xwpig va  dnuovpyeitor TPOPANUL
napePPormv, kKabmg 1 KatoydpNnon ISV GUYVOTHT®V YIVETOL GE SIUPOPETIKEG
YEWYPAPIKES TEPLOYES KAAVYNG LE EMapPKN omdoTacn HeTaEL Toug. To péyebog
K60e meproyn wkvpaivetor amd Aya yrmdpetpa péypt 50 1 kol TOpATOVEO
ymoduetpa. Ot ideg ovyvdtteg umopodv va ypnoipomoinfodv and o600
KOYEAEG, OV VTTAPYEL ETAPKN ATOGTACT] LETAED TOVG Y10 ATOPLYN TOPEUPOADV.
"Eto1 metuyaivouple EKTETOUEVT] ETAVOYPTOLLOTOINGT GLYXVOTHTOV TOL 0dNYEl

0€ HEYOADTEPT YOPNTIKOTNTO TOV GUGTHHOTOS

o  Kuyehoedng Aoun
Av dev emopkoOV Ol ovyvotnteg TG KABe KLWEANG, ©€ MPEC OLyUNg
gvepyomoleiton n dadKacio TG KLWEAOEWDOVG d1doTOoNS, UE TNV Ooio pia
KOWEAN O10GTATOL GE KOYWEAES LkpOTEPNG akTivac. ETot, n kKabe pikpn koywéin
é&xet ™ OSvvaromta vo eéummpetel tov 1010 opOUd GUVIPOUNT®OV OV
eEumnpetovoE TPV N APYIKN KOYEAT, YOPIG Vo, LIAPYEL AVAYKN aHENGNMS TOL
dwtiBépevov @dopatoc ovyvotntov. ‘Etol emtvyydvetor m avénomn g
YOPNTIKOTNTOG TOL GCLGTNUATOG, €VO TopdAANAo  €layloTOomOlEiTOL M

CLYKOVOAIKN TOPEUPOAN Ao TNV EMOPACT TOV YEITOVIKOV KUWYEADV.

e Metanounr) (Handover)
[Tpoxertan yio v d1ad1Kacio LETOPOPES EAEYYXOL TOV EEOTAIGHOD YPNOTY| OO

Tov éva otafpd Pacng otov dALo. X10y0g ivar va unv yivetonl avTiAnmtel n
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petaywyn amd tov ypnotn. Otav m €éviaon Tov ONUOTOG €VOC KvnTov
elottoveral, ovvnBmg yiati mAnocldlel ota Opla TG KLYEANC, TO GUGTNLO
petdyer  Cevén avtopata oe yertovikd otabud Paong, pe 1oyvpdTEPO SN
OV OPOPETIKEG ocvyvotnTec. H evaAlayn olapkel pepkd YIAOGTH TOL

OEVTEPOAETTOV.

1.3.2 Tumot Kupelwyv

O apBpdc TV xpNoTOV TOL PUTOPOLV Vo PLAoEevnBoVV og éva KLWEAMTO GVGTNUA
emmpedleton Tov aplfud Tov Koyehov. ['evikodtepa, o€ meEPLOYES e HeYAAN TLKVOTITA
mAnBocpov, eykobiotavror pkpoi otabuol Pdong pe younAn toyd. Qotdco, évog
peyoAnTEPOG aplduog otabudv Bdong pumopel vo awvENcel T0 KOGTOG Yo TOV TAPOYO
KIVNTOV vanpectodv. Avdioyo pe 1o péyebog kot T Agrtovpyion TOvG Ot KLWEAES

yopilovrol og:

o  Makpoxkvyéreg (Macro cells): Meydieg kuyérec mov cuvnbmg mpoopilovtan
Y10 TEPLOYEG TTOV EIVOL ATOUAKPVOUEVEG 1 APOLOKATOIKNUEVEG e akTiva 0.5km
¢w¢ 10km 7 ko meprocdtepo.

e Mikpokvyéieg (Micro cells): Bpiokovior cuvilBwg 6€ TUKVOKOTOIKNILEVES
TEPLOYES LUE OAUETPO ¢ TTEpimov kot 0.5km.

o TIlixoxvyéheg (Pico cells): Xpnoyonotovvtat yio v KAALYT GLUYKEKPIUEVOV
TOAD LUKPOV TEPLOYDV, OTMS TUNUOTO KTIPI®V 1] KOl ONPUYYES Lo LEYOADTEPT
KOYEAN Ba fToy advvaTo VoL KOADWYEL.

e Opnpéha-koyéheg (Umbrella cells): Emwovpikés wvyéleg, ovvibmg
TOPAAANAC e TO 00O OikTvOo OOV Ol YPNOTEG YPEWLOVTIOL GLYVES
petamounéc. Oco avamtdoocovior to diktva 1 ypnon tov Umbrella cells
petmveTal KaBmg TNV TPAEN 01 KOYEAES OVTEC TAPEUPAALOVY TIG VITOKEILEVES

KOYEAEG.

1.4 Texvikeg moANamAnC mpooaong

Ye avtifBeon pe v kvnt tAepovia, oty otabepn ispwvia N TpdsPfacn Tov
oLVOPOUNTH GTO SIKTVO £ivat GLVNOW®G EEAGPAMGUEVT] LLE TNV YPNOT L0 OLPLEPMUEVIG
QLOIKNG ohVOEoNG avl ¥PNoTN MY 0 KAUGGIKOG PBpoyog ohvoeon He TO TOMIKO

MAEQOVIKO kévTpo. Emopévmg, n towtodypovn Kot moAAamAn mpodcPacT 6e TETO0V
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TOTOVL dikTVLA EEACPUAILETAL LLE TN YPT|OT| SLUPOPETIKMOV PUGIKMOV GLUVOECEMY. AVTI 1
apyn Aertovpyiog dev UmOpel Vo EQOPUOCTEL AUECO OTNV TEPIMTMOON TOV OKTO®V
KIVIITAV ETKOVOVIDY OOV TO HEGO PUGIKNG TpdSPaocng, OnA. To acvppoto interface,
dev umopet va amoveun0el o éva ypnotn aArhd avtiBeto amoteAel £va KowdypNnoTo
puéco petdadoons oedouévav. H tavtdypovn mpdcoPocn meplocdTep®V TOL €VOC
GLVOPOLNTOV UTOPEL VO SIUCPOAIGTEL LE TN (P01 TEYVIKDV TOV ONUIOVPYOVV, TAVE®

a6 To 1010 PLVOIKO HEGO PETAOOONG, SlaKPLTd PLGIKE KavaAlo Yio KdOe Eva xpno.

1.4.1 NMoA\arAn MpooPaocn Zuxvotntag (Frequency Division Multiple Access,
FDMA)

H moAlami mpdoPacn cvyvotntog (Frequency Division Multiple Access, FDMA)
StoKpivel Ta SLPOPETIKA PUGTKA KOVAALD 1}/K0L TOVS SLOPOPETIKOVG YPNOTESG GTO TEDTO
TV GLYVOTHTOV dNA. e moAvTAeéio 6To Tedio TV cuyvothtev (Frequency Division
Multiplexing, FDM). H amovoun tov QUGIK®V KAVOAM®V/GUYVOTHTOV GTOVS XPNOTESG
umopet va givar otatikn (padoemvia / TmAedpacn) 1 duvapukn (nA. aviroya pe ™

{Mnon 6mmg cvpPaivet pe TV TEPIMTMOOT TNG KIVNTNG TNAEQ®VING).

EmumAéov n modlvmielio oto medio Tov cuyvotitev pumopel va ypnoytoromBel Kot yio
TNV S1IKPLoT LETOED TV SV0 SLOPOPETIKMV KATEVOVVOEMV LETAPOPAS OESOUEVOV LLOG
aUEidpOUNG cVLVOESG Y. TNV TALTOXPOVN TTPOGPacn Tov otaduol Pdong mpog tov

xPNoTN KaB®G Kot TO avTiGTPOPO OALG G 0VO SLOPOPETIKEG GUYVOTNTEG,.

1.4.2 NMoAAamAr MpooPBacn Xpovou (Time Division Multiple Access, TDMA)

H moAomAn tpocPaon ypovov (Time Division Multiple Access, TDMA) diakpivel ta,
SPOPETIKA PUOIKA KOVAALOL 1/KaL TOVG SLOPOPETIKOVG YPNOTEG GTO MEGIO TOV YPOVOL

OA. pe moAvmie&io oto medio Tov ypovov (Time Division Multiplexing, TDM).

H amovoun tov @UOIKOV KOVAADV GTOLG YPNOTEG YiveTar e TNV omdd00m Lo

oLYKEKPLUEVNC Ypovobupidac 1| ypovooyioung (time slot).

H ypnon tov ypovobupidov pmopel va yiveton pe éva otabepd oynuo onA. o kdabe
YPNOTNG VO EKMEUTEL UE [ oTafePn TEPLOSIKOTNTO KOl GE SLOOYIKE YPOVIKA

LG TALATO O1 SLOPOPETIKOL ¥p1|oTEC. Mia TéTo1a TPOGEYYIon eEacaiiletl £va aTtabepd
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pLOUG petdooomng dedopévov kot YU avtd yapoktnpilet ta diktva eovig. Avtibeta,
010 OlKkTLO OEdOUEVMY, OTTOV 1) Kivnon givol acOUUETPN Kol TOPOVGLALEL OLUKVUAVGELS
OTOV OYKO TNG UETAPEPOUEVTG TAPOPOPIAG, EIVOL TPOPAVMG [T OTOSOTIKY. L& OVTEG
TIG TEPUTTAGELG YPNOUYLOTOLOVVTOL TTLO TOAVTAOKOL aAYdp10L0L, 01 0moiotl EAEYYOLY TNV
npdcPacn Tov KABe xpnotn 610 mEdI0 TOL YPOHVOL YWPIC Vo eyyvdvTol Eva oTafepoO

pLOUO peTdoooNg.

H moAivmie&io 010 medio tov ypovov umopel va ypnotpomomdel Kot yioo TV S1dkpion
HETAED TV 0VO JUPOPETIKMOV KATELOHVGEWV HETOPOPAS OESOUEVMV OGS OUPIOPOUNG
oLVOEONC T.Y. YO TNV TOWTOYXPOvVN TPOGPacn Tov 6Tabuov Pdong mpog Tov ¥pNnot

KaOADG KoL TO OVTIGTPOQPO LE TNV YPT|oN OV0 SLUPOPETIKMOV YPOVOGYICLUMDV.

1.4.3 MoManAn MpooBaon Kwdika (Code Division Multiple Access, CDMA)

H moAlomAn tpdoPaon kmdike (Code Division Multiple Access, CDMA) diaxpivet ta.
SPOPETIKA PVGIKA KOVAALL 1)/KOL TOVS OLOPOPETIKOVG YPNOTEG GTO TED IO TV KWOKDV
ONA. n TAnpoeopia Tov KEOe ¥pNoTn KwowoTolEiTal Pe SUPOPETIKOVS KDOOKES TOV
elvarl opBoywvior peta&d tovg. H opBoywvidtta peta&d Tomv S10popeETIKOV KOIKOV
onuaivel 6tL n cuvaptnon avtocvoyétiong (autocorrelation) tovg eivor VYA evd M
ocLvaptnon etepocvoyétiong (cross-correlation) Aappavel xyounAés 1 UNdEVIKEG TIHEG.
H ave&opmoio tov k@OKOV Kol TG KOOWKOTOMUEVNS TANPOQOPING ETITPETEL GTOV
dékn va pmopel va dtakpivel Tov Kabe xpnotn epapuolovtog Tov Kodkd Tov ypnotn,
€0T® KOl OV TOAAOL JlPOPETIKOl YPNOTES EKTMEUTOVY TOVTOYPOVO, OTIG 1O1EC
ovyvottes. 'Eva puoikd avaroyo g Asttovpyiag tov CDMA givar to mapdostypa piog
aiBovoag aegpodpopiov, 6mov AvOpOTOL SPOPETIKMOV EBVIKOTNTOV LAOHV TOVTOYPOVA
o€ OPOPETIKEG YAMGoes. Edv e10éA0el kKamolog oty aibovoa pmopel, avipesa 6Tig
TapAAANAES opMec, va. avTiAneOel v opdio mov de&dyeton ot YAdoscsa tov. H
CDMA teyvikn ypnoylomoteital ot dikTuo KOWEAMTAG TNAEP®VING 2NG YEVIAS T®V
HITA kafd¢ kot ota diktva 3ng yevieg WCDMA-UMTS kot ota acOppote Tomkd
dtktva 802.11.

1.4.4 MoA\arAn MpodoBaocn Xwpou (Space Division Multiple Access, SDMA)

H moAloamdin tpocPacm ydpov Aettovpyel AmOVELOVTOS EVO YOPOTUEIKE O1KPLTO YDPO

OTOVG YPNOTES KWNTAV EMKOWVMVIOV. To TALOV TUTIKO GEVAPLO QVTNG TG TEPITTWONG
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gV OVNKEL OTO TESI0 TOV KWWNTOV ETKOWOVIOV KOU 0QOpPE OTIS EQPUPLOYEC
POOIOPOVING Kot TNAEOPOONC. X& OVTEG TIS MEPUITAOGEIS O YPNoTNG (TnAeomtikn /
PadOEOVIKY €Toupeia) Asttovpyel pe amokAEloTIKOTNTO (CLVNOWE otV CLYVOTNTA
EKTIOUMNG) OE WA TEPLOYN. X€ OPKETN OmOGTOCT, OTOV TO GO €VOC XPNOTN EXEL
eEaoBevioet ko gV ONUIoLPYOHVTAL TOPEUPOAES, 1] ATOKAEIGTIKOTNTO TG YPNONG TOV
Y®pov umopel va amodobei oe dAlov yprotn. ‘Eva cevaplo, 1o omoio tpoocidialel ota
JIKTLO TOV KYNTAV ETKOVOVIOV EVaL 1] TEPITTOGT TOV KLYEAMTMV SIKTVMOV. X€ 0VTA
T SIKTLO 0L OULAdO YPNOTMOV OVIKEL KOl GUVOEETOL HECH TOV GTOOUOV PAonS Log
KOWEANG Olakpvopevn amd Tovg YPNOTEG TOV LIOAOWOV KLWEA®MV. XNV TPAEn n
SDMA teyvikn 0ev YpNOYLOTOIEITOL QVTOVOUO AL GE GUVOLOCUO UE TIG TEXVIKEG

FDMA, TDMA, CDMA.

15

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:06:22 EEST - 167.114.118.212



2 Eloaywyn og Ogpata Mowotntac Ynnpeowy (Quality of Service)

2.1 Eloaywyn

INoa éva acHppato diktvo 1 dratrpnon g amartovpevng [lotvttog Yanpeoiov (QoS)
elvail SOuGKOAOTEPT alO 0,TL G€ £vVa EVOLPLOTO dikTLO. AVTO GVUPaivel Kabmg Evag amod
TOVG KVPLOTEPOVG TOPOVG TOL GLGTHUATOC, O1 PAdIOGVYVOTNTES Eivor Teploplopéves. Ta
VEOL GLOTHLATA SLAUOPPOONGS, KWOKOTOINONG 1 TPOSPAONG EMTPEMOVY TNV KAADTEPT
duvarn a&lomoinon Tov TopmVv, TaPOA AVTE 0l PEATIOCELS AVTEG OVGKOAEVOVTAL VO
cupupadicovv pe TNy OENCN TOV XPNOTOV KoL LE TNV EKPNKTIKT avamtuén g {Rnong
Y €QapuoYEg peydlov gvpovg {avng. ‘Eva axdpa mpdPAnua eivar 6t or ypnoteg
KIVITOV JIKTVOV d€V GuVOEoVTAL LECH VO onueiov otabepng Tpocdpnons Adym g
KIVNTIKOTNTAG TOVG. Apd, TO CUGTNUO TPEMEL VO EAOYIOTOTOEL TIG OMPOPAETTEG

OTOGLVOEGELS KATE TNV LETAKIVION TOV YPNOTOV.

Me myv guedvion tov diktvov 3G kot 4G n Towmta Yanpeoiog (QoS) mpémetl va
napéxetal T060 ot eV 660 Kot ota dedopéva. Kat oe avtd diveton mpotepardtra
OTIG VTN PEGIEG POV, kKaBmG Bempeitar mg N kKOpla vanpesio. OrvrNpecie dedOUEVOV
amoteAobvtal amd keipevo kol molvpéoa kol eivar Aydtepo evaioOnteg oty
kaBvotépnon petddoons oAl eCaptovtor peyaAvTEPOVS PLOUODG HETAGOONS Kot
pkpotepo pLOUd anwieimv. Ot peyaddtepeg mpokinoels, oty Iowwmra Yranpeoidv
oe acHPUATO KLWEAMTA dikTua, €ivar 0 TOWIAOG PLOUOG TV YUPOUKTNPIOTIKOV TOV
K@ KavaAlo0, 0 KATAUEPICUOS TOV €0pOVS {MOVNG, TO EMIMESD OVOYNG OE GOAALOTA

KOl 1] VTOGTNPIEN OAVALEGH GE ETEPOYEVT dTKTLA.

H e€aopaiion g [Howwmta Yrnpeciov (QoS) oe kdbe eninedo (dvowkd, MAC, IP,
TCP kot E@appoyng), éxet evdeyopévmg toug 01kovg g aveEAPTTONS UNYOVIGHOVG.
[N va gtvon 1o dikTvo gvéAkTo Kot avekTikd o Bépata [Towdrag Yrnpeoumv (QoS),
TPETEL VO, IKOVOTOL0VVTOL TO, Kprtpla kéBe emumédov. Mia axoun mpokAnon ivor n
OOTEAECLLOTIKY XPNION TOV PAGLOTOS KAOMG 1 d100e01uOTNTA TOV Elval TEPLOPIGUEVT.
H xatavoun tov ebpovg Lovng mailer onpoavtikd poro kon Oa mpémetl va popaletal pe
amod0TIKO TPOTO Kot emMmAEOV To TAeovAlov e0pog Lmvng dev Ba mpémet va EodebeTan
N vo mapopével ayxpnolponointo. Opiopéva GLoTAHOTE, OT®G TO GCLOTNUN
enavadlampayudtevong eEaieipovy avto 1o BEUA LE TNV KATOVOUT TNG EVOTOUEVOVCOG

e0povg LdVNG 6€ KAAOELS IKPATEPTC TPOTEPULOTNTAG.
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2.2 Tagelg Nowdtntag Ynnpeowwv (QoS Classes)

I'evikd pmopel vo daympiotodv téocepig théeig kivnong (Traffic Classes), omwg

(OIVOVTOL KOl GTOV TOPAKAT® TIVOKAL.

e Conversational Class
H 14&n avt mepthopfdavel v amAn tnAepovia. Avtd mov daaivetol amod Tig
e€elelg elvan O6TL akopo kot 1 tnAepovia Bo diegayetal pe v ¥pNHon Tov
npmtokOAlov IP kot étot Ba £yl v poper| tov Voice over IP (VoIP) 1 axopa
Kot g Pivreo-ovvoldokeyng. Ot eQapproyEG TPOYUATIKOD ¥POVOL OmaiTovV
HIKPOOG  xpOVOLG peTAdooNS, Yo vo  mpoypotomonfel pioe  cuvopio
wavoromnTikd. Emiong ot dtdpopeg poég dedopévarv (0nmg eival yio mopdosty o
1 POT TOL NXOV KOl TNG EKOVOC) Ba TPETEL vaL £fvort YPOVIKA GUGYETIGUEVES KoL
va gtvat cuyypoviopéves. Ot peydrot ypdvot kabuotépnong dev elvar amodektol
o€ avtn TV Ta&N, Kabhg KAt T€Tto10 o onuotve dpapatiky vrofaduon g

To1OTNTOG.

e Streaming Class
Kot ovt 1 tdén apopd oe poéc dedopéEVEV TPpayLoTIKoD XpOVoV, OTTMG Eivat ot
poég Myov M Pivteo. H pony tov dedopévav éxet kotevbovon amd évav
eEumnpetn PO £va xpNotn Tov Exel {ntoetl v avtictoyyn vanpecia. Etot
N emKkowovio elvar  oxeddv  povoopoun, Kabdg vmhpyel  ehdylom
aAAnAenidpaon peta&h Tov 000 TEMKOV Akpmv. XtV mpdén o eEuanpeTig
OTEAVEL TAL OEOOUEVOL KOl O PN OTNG TPOPaivel o€ EAAYIOTEG EVEPYELEG OTMG Elvat
M QAT ETIAOYT] TNG VANPEGIOG, 1) OVOTAPOYMYT) TNG KOl TO oTApdTnUG TNG. 'ETot

degv &yovpe peydin {nmon yio younAn kabvostépnon, TapoAo mTov vt Eivol
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névtote emBount. Mo o epapuoynq OTmg elvar n mapokoAovOnon Hog
touviag, pio pon pmopet vo cvumeptAapPavet dtdpopa otoryeia, kobmg elval
duvatn 1 PNoN SLPOPETIKMVY VITO-PODY MOTE VAL LETAPEPOHOVLY YWPIGTA O YOG,
N ewéva kot ot voTitAot. [a va emttevyBel Opwg 1 opbN avamapaywyn ctov
TEMKO YPNOTI, TPETEL VOL VITAPYEL GLYYPOVICUOG OADV OVTAOV TV GTOLYEI®V Kol
eCantiog avtov dNUIOLPYEITOL M OVAYKT Y10 XPOVIKY] GUGYETION HETOED TMV
powv. Ot epappoyég streaming givol acOUUETPEG G€ PLeYAAO Babpd Koty avtd
TUTIKG  OVTEXOLV TEPLOCOTEPT KoBvoTEPNON o’ OTL GAAEC GULUUETPIKEG
conversational vimpeciec. Avtd emiong onuaivel 0TL elvol MO AVEKTIKEG GTNV

Tapapdpe®on xpoviclo (jitter) katd tnv petddooon.

e Interactive Class
Ot gpappoyéc ovting ¢ TAENC omoutovv oAANAemidpacn petagd Tov
e&umNPETNTN Ko ToL PN oT, OTC givar 1 Tepuynon 1 ot online cuvolhayéc.
Eniong mepirapfdvovior kot epopproyég otig onoieg vdpyel aAAnieniopacn
ReTall pnyoavov, 6Tmg o Tapadery Lo 1) S1PKNG avavE®on otolyeimv and v
Baon dedopévov evog amopaKpLoUEVOL pnyoviuatog. Ot kopleg evéPYeELeg
Bacifoviol 6ToV UNYOVIGUO EPOTO-0TOKPICENDY, Kol £TGL O YPOVOL LETAOOONC
Oa mpénel va etvar cvvropot. Otav yiveton pa aitnom, éva ypovopetpo tibetan
og Asrtovpyia kot meppével v andvinot. Etot 660 pikpdtepog eivat o xpdvog
aVTOG, TOGO KOADTEPT €IVl 1] TPOGPEPOLEVT] TOLOTNTO. XE QTN TNV KATYOpio

aVNKOLV Kot To. aotnTikd multiplayer computer games.

e Background Class
[Tpdkertan yio ypnom SeS0UEVOV GTO TAPUCKIVIO OO EPAPHOYEG OTIMG elvar 1
amootoAn e-mail, SMS, 1 AMym PBdoewv dedopévov (downloading) kot GAAES,
Yo TIG omoieg Ogv amoteiton aueon evépyeto omd tov yprotn. H xabvotépnon
umopel va elvar dgvtepdAenta 1 Ko Aemtd. Avti 1 khdon yapokmpiletor omd
TO YEYOVOG OTL OEV LIAPYEL KATOLO ALGTNPO YPOVIKO SAGTN LA LEGO GTO 0010

0 TPOOPICUOG VO TEPIUEVEL TAL OEGOUEVQL.
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2.3 Metpnoelg Mowotntacg Ynnpeoliag

Ye autn TNV EvOTNTO TOPOLGLALOVTOL Ol OVTIKEWEVIKOL Kol CLYKPIGIHOl OeiKTeg
emidoong (Key Performance Indicators, KPIs) mopeyodpeveov mpog tovg ypnoTeg
VINPECUDY KIVITAV EMKOIVOVIDV, OGTE OPEVOS Ol TTAPOYOL VO, EYOLV £Vl LETPO Y10l TNV
TOLOTNTO VINPEGUDY TOV TOPEXOVY KO APETEPOV Ol TEAMKOL ¥P1|OTEC VO OIEVKOADVOVTOL
011 GUYKPLoT TG TOLOTNTOS VINPESIDOV TOL TAPEYOVTOL OO SLOPOPETIKOVS TAPOYOVS
KoOAdC KOl OTNV TOTOMOINGT TNG TOLOTNTOS VANPESIOV TOL NON TOVG TAPEXOVTOL.
Awoxpivovpe d00 KOpieg peBOS0VG TG TOLOTNTOC UING TPOGPEPOLEVIG VIINPECIOG: TOVG
OelKTEG TOLOTNTOG TPOG UETPNOT KoL TNV KOUTAVIO LLETPTCEMV, TOV GUUTEPIAAUPAVEL

TOV HETPNTIKO €EOMAIGLO, TIG QOKIUEG KOt TO GEVAPLOL LETPNOTC.

Qc Agikmng [Howdtrag (Quality Indicator) opiletat éva cbvoro peyebmv, to Hétpo Tmv
omoiwv omotipdTon ywoo ™ €aymyn oTowyEl TNG MOWOTNTOG LIS TOPEXOUEVNG
vnmpeciog  kwvntov  emkowvoviav. Qg Koumdviee Metpioewv  (Measurement
Campaign) opiletor 10 GHVOLO T®MV EVEPYEUDY TOV ATOLTOLVTAL Y10 TN Oeaymyn TV
LETPNCEWMV KOl TNV TOPOVGI0OT TOV OATOTEAEGUATOV TOV OEIKTAOV TOLOTNTOG VN PECUD.
Kotd v dugpkeld piog Kopmoviog HETPNONG GULAAEYETOL €vog UEYOAOG OYKOG
dedopévev OTmG lvar M 1oY0C TOV GNUOTOG, 1| TOLOTNTO TOL GNUATOC, TOPEUPOALS,
yeyovoto kAoewv (dropped/blocked calls) kol ta otatiotikd ototyeio avtav (call
statistics), mAnpogopieg mowdTNTOg vanpecidv (QoS statistics) Kot yEVIKOTEPES
TANPOPOpieg Tov OKTOOL acVppoING TPdSPaocng onmg dwmounés (handovers) ko
houtég mapapetpot (neighbor cells). H petpnrikn kopumdvia Aappavet yodpo ce dtdpopa
TePPAAALOVTO TO OTOL0L KOTYOPLOTOIOVVTOL GE L) OTATIKEG LETPNGELS (static/ hot spots)
Yo EMTEPIKOVS KOl ECOTEPIKOVG YDPOVS OGS TAATEIES TOAEWV, GNLUEID TOVPIGTIKOV
EVOLLPEPOVTOG, 0gPOdpPOa, otafuol Tpéveov Kol  UHETPO, EUTOPIKE  KEVTPA,
OLYKPOTHHOTO YPAPEI®V KO YDpol eKBECEWV Kal € ) LETPNGELS EV KIVIOEL LUE OYTLLOL
(drive testing) ywo aoTIKEC TEPLOYEG, UNTPOTOMTIKA KEVTIPO, TOAES, €£0VIKEC 0001,

emopyia (emapylokoi dpouor).

Ot onpovtikol SeikTeg TOOTNTOG TOL LETPADOVTOL KO TOPOVGIALOVTOL Y10, TIC VI PECIES

SKTVOV KIVNTAOV EMKOWVOVIOV givat ot akdiovbot:

= Agikteg vanpeciog iepoviog
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- ITIBavétTo eumAokng KANoNG TAEP®VING

- ITBavétta dtoakomng KANonG ThAEQ®VING

- Iowwmta paovnig

- Xpovog amoKkaTAcTOoNG KANONG GOVIG
= Agikteg vanpeoiag Pvteotniepviog

- ITBavétta eumiokng kKAnong PrvieotnAepmviog

- ITBavétta dtakomng kKAnong PrvteotnAepmviog

- Tlowwmta eovig BvteotnAepmviog

- Tlowdmta Pivteo Prvteotniepmviag

- Xpdvog amokatdoTaong KANong Prvteotniepmviog
= Agikteg e0pLL{OVIKOV LINPECIDV JEOOUEVDV

- IIBavoémra amotvyiog petapopds dedopévov http

- Méooc puBudg petapopds dedopévev http

- Méoog puBudc petagpopdg dedouévmv ftp upload

- Méoog puBudc petagpopdg dedopuévmv ftp download
= Agikteg avedptnrotl g vanpeciog

o AwBeootra S1KTOOL — padloKdAvY

H mapodoa epyacia eival apiepopévn oty HETOPOPA dEdOUEVOV Omd Kot TPOS Evay
ftp server. O ypfiotng opilel Tic mapapéTpovg tov ftp server and v gpoappoyr, evod
K@0e derypatolnyia mov devepyeital apopd 6To HEGO PLOUO HETAPOPES OEOOUEVDV

neta&v cvokevng ko ftp server.

2.3.1 Aeikteg AvetaptntoL TNG unnpeoiag

- AlaBeootnta Atktuou — Padtokaiun

H dwBeoipdétn o evog SIKTHOV KIVNTOV ETIKOVOVIOV givol 0 Kateoynv mopdyovtog
Y0 TNV TPOGPOPE OTOLOGONTOTE VANPESIOG LEGM TOV SIKTHOL aVTOV Kot e&aptdrton
dueca amd T podlokdAvyn oto onpeio pétpnong. Me tov 0po padtoKGALYT U0G
YEWYPOAPIKNG TEPLOYNG EVVOOVUE OTL TO EMIMEDO TNG EVTAOTG TOL TEAIOV GTNV €V AGY®
neployn elvarl 6o 1N peyoAdtepo amd pio cuyKekplyévn T (KOTO®EAL) 1 omoia
eEaocpaiilel TV emkovovia HeTalh KvnToU TEMKOD ¥PNOTN KOl TOV SIKTHOL. XTNV

EQOPULOYN, MO 0O TIG TOPAUETPOVS TOL KOTAYPAPOVLLE ETvat 1) 16YDG TOV GNUOTOG, UE

20

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:06:22 EEST - 167.114.118.212



OTOTEAECLLO, £VO, TEGT VO LG O1VEL KO [ E1KOVOL ad TNV 100G ILATNTO TOV OIKTVLOV

GTNV TEPLOYN.

. C e guvedixos apiudc onusiav LETonan: ata oroia IKaVoToIoD VIa! of TapauUsTa0l padiokdivymce
B o padodied ov (%) = - QPIOHO; CTKEIV JETOnaT: poEToO! p Vi< %100

guvoAikos apiudc anusiov [ETPRONC

2.3.2 Aeiktec Yninpeolacg TnAedwviog

- MBavoTnTa EUMAOKNC KANoNG TNAEdwviag

O apBuoc TV KAMGE®V OTOL TAPOVGLAGTNKE EUTAOKT), TPOG TO GLVOAIKO aPOUO TOV
KM oE®V, EVO VTTAPYEL SLOBESTUOTNTA TOV SIKTVOV (1KOVOTTOMTIKY padlokdAivyn), ival
o deiktng mov agopd otnv gumhokn kAncewv (blocked calls). ITototikd o ev Adyw®

delktng yapoktnpilel v TpocsPaciudTa 6TV VINPEGIA EMOVNG EVOS SIKTVOV.

aprfudc Klaemv 6 mov vmpls gUTloKN 100

I1i8nvb tnra surdow)c kioewy (%) =

cuvoliog apifusc Kljosmv

- MBavotnta dlakomnc kKAnong tnAedwviag

H mBovomta dakomng kAnong sivor n mhovotnta TEpUATIGHOD HOG EMITUYNLEVNS
npoondfelog KANoNG yoo omoodnmote AOGYO €KTOC Omd OKOMUO TEPUOTIGUO TOV
KOAOVVTOG 1] TOL KAAOVUEVOL, EVD VTLAPYEL O10BEGILOTNTA TOL SIKTHOL (TKAVOTOINTIKN

padlokdAvym).

I1:18avé tnyra Siaxomis kijons (%) = e HC\T'HE,VE; A7 T'{X) ng?, RANTEE 100
GUVOLIKES EXITUY NUEVES KA GEIS

- Mowdtnta Gwvng

O vroloyiopdg g modTNTOG PMVNG YiveTan PACEL TV OAOKANPOUEVOV KAGEW®V,
OOV 0 TEPUOTIOUOG TOVG £yve amd Tov TeMKkO ypnotn. H pétpnon g «on’ dxpo ¢°
axpo» mordtnrtog yivetar pe ypnon g kAipokag MOS LQO, n onoio mocotikomotet
NV TpocmdfeLe TOV YpetdleTan Yl vo, YIVEL KATOVONTI Lo OpUALS KAt T SLOPKELL TNG
KMong. O deiktng MOS maipver Tyég amd 1 émg 5 pe 1 va onuaivel 6t dev vnpée

OVLGLOCTIKA ETKOIVOVIO KOl TO 5 OTL 1] EXKOWVAOVIA 1TOV APLOTY.
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- XpOVOG amoKataotaonc KANong pwvng

A@opd 6T0 ¥pOVO Ao T CLUTANPWOT) TG TANPOPOpPiag dtevBvvong (dnA. Tov aplBuod
TNAEQMOVOL) HEYPL TN ANYM €0omoinong eykatdotaong kinong (call set-up

notification).

X:‘m Voo EYKamOoTacns KAy ons [s]= Lconnection established — Lcustomer presses send butten on UE

2.3.3 Aeiktec Eupulwvikwy Yrinpeolwv AeSopevwy

- MBavotnta anotuylag petadopag dedbouevwy http

To m060616 TV PN OAOKANPOUEVOV TPOSTADELDV HETAPOPES OedOUEVOV GE EMITESO
HTTP ®¢ mpog tov ovvolkd aplOud mpoomabeidv. H yevikevuévn e&icmon

VTOAOYIGHOV TOV GLYKEKPIUEVOL dgikTn givon 1 akdAovon:

L1606 e arorvyiac psragoghc SedoiEvay (%) = [ odoxA np’(o;.f VES MPOCTT, n?eieg ;.'sragéf:rmg OedoLE 1’(:Jlf HITP
EMITUYOC apyIKOTOIUE VES TPOTTOEIEC UETAPO0ES

- Méooc puBbuoc petadopag dedopévwy http

O péocog puOuog pHetapopds 0ed0UEVOV HETPMLEVOS Ko’ OAN TV didpKela TG KANONG,
HETE TNV emTUYMUEVT €YKATACTOOT oLvdegons dedopévav. H yevikevpévn e&icmon

VTOAOYIGHOV TOL GLYKEKPLUEVOL dgikTn ivar 1 akdAoLON:

0YKOC OECOLEV®V TOL UETAPELONKAV

Méoog puBuds dedopévev HITF [kbps]=

content received — Ela’r’m‘—ulr:l connection infiated
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- Méoog pubuocg petadopdg dedouévwy ftp upload kat Méoog puBuoc petadopdg

debopévwy ftp download

O d&iktng Méooc puOuog petapopdg dedouévov ftp upload ko ftp download exeppalet
ToV PéEGo puoud petapopds dedopévev oe Tpokaboptopuévo ypovikd dtdotnuo Aty pe
Baomn to Tpmtoékorro ftp, pHeTd TV emTLYNUEVN OTOKOTAGTACT GUVOECTG SEOOUEVMV.
Opiletar ®¢ 10 TAiKO TOV GYKOL TWV OEOOUEVOV TTOV UETAPEPONKOAV TPOG TO YPOVIKO

dtdotnua Aty kan petpdron o Kbit/s og axépatec tipéc.

IIpwv éva apyeio petapepbel péow tov FTP mpwtokdAlov, pio ohvoeon Kovailov
eMéyyov mpémer va eykatootabelt mpog tov FTP server. To kavait eléyyov
ypnoomoteitoar otnv avtoiloyn FTP evioddv peta&d meddtn (Kivntig cLokeLT|g
Android) kot tov server. Egapudlovior eviolég Ommg GOVOEGT GTOV AOYOPLOGUO
ypnot (login), aAlayn @akélov kot emthoyn Aettovpyiog FTP. v mepintmon tng
Aertovpyiag FTP GET (download) 4 FTP PUT (upload), to kovdAi dedopéveov
eykafiotatal pe okomd v PETaPOopd TV dedopeEvmv. To kavail ehéyyov dratnpeitot
avoLYTO KOTO TNV OlUPKEWL UETOPOPAS apYElOL HE OKOTO TNV AVIOAANYN OAA®V

EVIOAMV.
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3 To Android OS kat n edpappoyr) Mobile Signal Tester

3.1 Eloaywyn

To Android eivan éva Aertovpyikd choTUO Yoo KvnTd THAEP®VA Kot Ot povo. Eivau
Baciopévo oto Asttovpykd Linux kot avanticcseton amd v Google. Tlpdketton yo
Aoylopko avotytov Kodwko (Open Source Software, OSS), 10 omoio onpaivel 6t o
myaiog k®okag olatifeton eAevBepa e 6Govg {nrodv va Tov €£€TAGOVY M| va TOV
TPOTOTOGOVY Y10, VO TOV 0&lOTOmooVY o€ GAAeG epapuoyés. Emupéner otoug
KOTOGKEVOOTEG AOYICUIKOV VO YPAPOVY KOOKA HE TNV YPNON TG YADGGOC
TpoypappaTicpov Java. Eival kotd koplo Adyo oxedlacpéVo Yo GUOKEVES e 000vn
apns, Omm¢ To smartphones kot to tablets. Q6T0C0, ¥PNCILOTOLEITOL OKOUT KOL GE
KOVOOAEG  TOYVIOIDV, YNOLOUKEG QOTOYPUPIKEG HNYOVES KOl  MAEKTPOVIKOVG

VIOAOYI0TEC. Me v €EEMEN Tov Ta TeAevTaia ypdvia, €xel ypnoytoromdel kol oe
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TNAEOPACELS, porOYlo, okOpo Kot avtokivnta. To 2008 kvkAo@dpnoe 10 TPOTO
Android smartphone. Ka0e éxdoon tov Android @épet kot pion Kokt ovouacio £vOg
yAkoO 6nwg Cupcake, Donut, 11 Eclair, eved amd Tig €K60GEIC QVTEC €KeElvn OV
gloNyoye TNV VIOCTNPIEN O AVETTVYUEVOV AELITOVPYIOV NTav oiyovpa 1 2.0 otV
omoio. evoouotodnke 1 vroot\pién multitouch, HTML 5, text-to-speech ot m

dVVATOTNTO TPOYWPNUEVAOV OVOLTNCEWV.

3.2 Apxttektovikn Tou Android
To Android ywpileton o mévte Kot yopiec:

1. TIvpyvog Linux (Linux kernel): Avtdg givat o moprvag otov omoio Baciletar o
Android kot Bpioketon 610 YounAdtepo eminedo. IIpoxettar yio Tov mopnva
LinuX, yio Bactkéc vnpecieg GLGTAUATOC OTWE OCPALELD, dLaXEIPIOT LVAUNG,
dwxeipion depyaciav, otoifo dkTHOL, Kot 001YOUG cuokevdv. O TVPNVag
Aertovpyel emiong g éva evoldueco eminedo agaipeong peta&d g otoifag
AOYIGLUKOV KOl TOV DAIKOV.

2. BiphoOnkeg (Native libraries, middleware): Tlavo and tov mupfva tov Linux,
Bpiokovtar ot Pipiodnkeg, 6mwg to WebKit, OpenGL, FreeType, SQLite,
Media, C BifAodnkn ypdvov extéreong (libe) k.Am. H Bprtodnin WebKit eivon
vrevBouvn Yoo TV LIOSTNPIEN TOL TPOYPAUUOTOS TEPMYNONG, N SQLite eivon
vt Paon oedopévev, 1 FreeType yia tv vrootpién YpopUOTOGEPOV, I
Media ywo v avamapoymyn Kot eyypoen nyov kot Bivteo.

3. Xpovog Extéheonc(Android Runtime): Xto Android runtime, vmépyovv ot
Bacucéc Pprodnkeg kar  DVM (Dalvik Virtual Machine), n omoia givon
vrevBovn yo v ektédheon epapproyng Android. H DVM powdlet pe v JVM,
aALG Exel PerTiotomomBel Yo Kivntég cvokevés. Katavalmvel Arydtepn pviun
Ko TapEYEL YP1YopN Omdd00T).

4. IThaicio Egopuoyov (Application Framework): IMapéyovtoc pio ovoikt
TAoteoppa avamtuéng, 1o Android mPoGPEPEL GTOLG TPOYPUUUATIOTEG TN
duvatoOHTNTO VO KATOOKEVAGOUY TAOVGCLEG Kol KOWOTOUES €@appoyés. Ot
TPOYPOUUATIOTEG SUVOVTOL VO EKUETOAAELTOVV TANPWS To hardware tng
OLOKEVNG, Vo £x0VV TPOcPaoT o€ LVINPesiec eviomiopod Béong, va tpé&ovv

vanpeoiec oto background, voa 0&ocovv ypovodloKOmTEG YOO EUPAVION
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€100TOMNCE®V Kot TOAAA dALa. Etiong éxovv mAnpn npdcsfacn oto 1010 TAaicto
and APIs (Application Programming Interface) mov £&yovv ot Paocikég
epappoyég tov Android. H apyitektovikn ivot Stopopeopévn pe T€Toto Tpomo
OV KAOE EPAPLOYT WITOPEL VAL YPTNOLUOTOMGEL TIG SVVATOTNTEG UIOG AAANG Kot
eniong pe TpOmO moLv Jivel TNV OLVATOTNTO GTOV YPNOTN Vo OAAAEEL TO
ovotatika Kéoe epappoync. Katm amd to mhaiclo Tov epaproymy vedpyet Eva
oUGTNUO OO VANPECIEC KOL GLOTHUOTO TOL GLYKPOTOLV TN Pdaon g
apyrtektovikng twv Android apps kot amaptilovrol o¢ €ENG:

e Activity Manager: Aloyglploti dpacTnplOTHTOV 0 0moiog dtayepileTol
tov KOKAo {ong (life cycle) tov epappoydv.

e Views: 'Eva 60voAo omd ypa@ikd ototyeia yio T dnpovpyia ypopikon
nepPdArovrog (User Interface - Ul). cvumepiiapfoavopéveov Motov
(lists), mieypdrov (grids), Kovtidv kepévou (text boxes), KovumdV
(buttons) kot GAA®V.

e Notification Manager: Aloyepiotig €00TOMGEMY 0 OMOI0G EMITPEMEL
™V TPOPoAN €100mOMGE®V GTNV Urdpa KoTdotaong (status bar).

e Content Manager: Awoelptotg mePLEYOUEVOL O OTOI0G EMTPEMEL GTIG
epapuoyég v mpdcfacn oe dedouéva GAADV EQUPUOYDV 1| TOV
SLOLOPAGHO TV KMV TOVG OEOOUEVDV LUE OAAEG EQUPLOYES.

e Resource Manager: Awyeplotic moépov yioo v Tpdsfacn oTovg
ndpovg, Onmg strings, eikoveg, layout files. Yrootnpilel cupforoceipég
KO YPOPLKAL.

5. Eopoappoyég (Applications): Ildve amd 10 emimedo tov TAoGIOL £PAPUOYDV
Bpiokovtar ot  epappoyéc. OAeg o1 eQapuoyés OM®MG, MNAEKTPOVIKN
aAAnioypaoio, M amootoAn Kot ANym SMS, n yprion nupeporoyiov, 1
OTEKOVION YOPTAOV KOl O TOLTOYPOVOS €VIOTMICUOG BEong, €QopUOYEG
dwayeipiong emaQOV, GLAAOLETPNTI YO TEPUYYNOT GTO SLAOIKTLO K.Ol. KAVOLV
YPNOT TOL TAUGIOV EPAPLOYDV TO 01010 ¥pMoipomotel Tic fipAodnkeg kat Tov

YPOVO EKTELEONC TOV YOUUNAOTEP®V EMTE®V.
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3.3 Nepypadn Edappoyng Mobile Signal Tester

H Eooappoyn omotehel éva epyolelo mOv TPOCEOEPEL GTO YEWPLOTN TN SLVATOTNTA
KaToypaeng tov puluod petapopds dedopuévav mov umopel va emtevydel amd to
diktvo. ['a v vAhomoinom g epapuoyNg aVTNG ¥pNoipomomOnke n dvvatdTNTA TOL
KIyNntov ylo T HETPNOoMN NG 16005 TOL GUATOS TOL SIKTVOV amd TO 0moio AapPdvel
VINPEGIES, GUVOVAGUEVT LE TNV TOPOYN TANPOPOPLDV EVIOTIGHOV BEong oL divel To
Android aALd kou 1 Google. To mpodypappa wov ypnoipomodnke yioo v avamTuén
™m¢ epapuoyng eivar to Android Studio kot 1 YA®GGO TPOYPAUUATIGHOD GTNV OToio
viomomOnke n epapuoyn eivar m Java. H gpappoyn €xel cov Pacikd okomd 1
dlevépyeta eEAEYYOV TNG SLVATOTNTOG OATOGTOANG Kot AYNG S£d0UEVOV amd TNV KIVTN
GLOKEVT GTO OIKTLO, TNV OToia Kot TPOPAAEL GE YAPTN OALA Kol TV armodnkevon TV

LETPNCEMV Y10, EVOEXOUEVN LET’ Emetta emeepyasia.
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O TAnpoopiec mov amobnkevovtal e KaBe Kataypaen eivar To YEQYPAPIKO LKOG
ko tAdtoc (Latitude / Longitude), 1 1oy0¢ Tov orjpatog o€ dBm, o thmow tov diktvov
(Network Type o6mwg CDMA, EDGE, GPRS, HSDPA, HSPA+, UMTS), éva
«timestampy , TOL VILOSEIKVOEL TNV GTIYUN TNG Oy LaTOANYiaG, Vo KOSIKOS Yo TV
tpéyovca. paon tov teot (1-upload, 2-download, 3-upload complete, 4-download
complete) xou o MO g taydtnrog petopopdc oe Kbps, avdupeoa oe 600
detypatoAnyieg eite 0 MO g GUVOAIKNG LETOPOPAS TOV apyEiov av elLOGTE GTO TEAOG

tov download 1 tov upload tov apyeiov.

To apyeio .txt mov dnpiovpyeiton amodnkeveTal 6TO KV TO Kot £ival TPOoPAGILO HECH
™g epappoyns. Onwg Bo dovpe TapaKAT®, VITAPYEL EXLONG N dSVVATOTNTO VO, GTAAEL TO

apyeio .IXt evog teot otov ftp server.

3.3.1 AtdpBpwon Tou KwdLka

To Android mapéyetl éva miaicilo epappoydv (framework) mov emrpénet v avamtuén
KOLVOTOU®V EQPUPUOYDOV Yo QopNTéG oLoKeVEG o€ meplPdAiov Java. To Android
vrootpilel ™V avantuén epappoydv pe v ypnon denapov (APIs, Application
Programming Interface). Mia diemagr| mpoypoppaticpod epappoyov (API) etvon éva
GUVOAO OPICUAOV JlEPYUSLDY, TPOTOKOAA®V, KOl epyoAeimv Yoo Tn Onpovpyia

AOYIGLUKOD KOl EQOPLOYDV.

270 TOPOKAT® SUAYPOLLLO TOPOLGLALETOL 1] POT| O1EPYACLOV KAOMG Kol 01 KAAGELS TOV
YPNOLLOTOMONKAY Y100 TNV ATOTVTTOGT ToL anoteAéopatoc. H epappoyn ywpiletot oe

3 Activities: a. v HomeActivity, B. tnv TestActivity kot y. Tnv SettingsActivity.

H HomeActivity, dwaffdlel amd 10 cOvotnuo apyeiov To OAOKANPOUEVO tests Kol Ta
enpaviCer og popon AMotag. O ypnotng umopet gite va 'avoi&el' éva vdpyov test, 1 va

Eexvnoet €va kovovplo. Kat ot 000 avtég evépyeteg Tov odnyodv otnv TestActivity.

H TestActivity, amoteieiton ond 4 tabs:

e To npmdto tab mepiéyet T Alota pe ta samples Tov emileyuévov test.
e To devtepo mepiéyel 1o ybptn otov omoio eppaviCovror ol Béoelg TV

samples o€ pop@1| Lovoratiov.
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e To tpito mepiéyet to ypaenua ypovov-dBm

o To tétapto TEPIEYEL TO YPAPN LA YPOVOV-TOYVTNTOS LETASOONG

Kotd ) dudpreta evdg Kavovplov test, Ta mepieyopeve Tov tabs avovedvovToL [E T

samples wov dnpovpyoHvot.

H SettingsActivity eivar TpoosBdoiun kot amd T1g dVo Tapandve Activities kot ' avn
UTOPOVLE VO, TPOTOMOMGOVUE TIG OLAPOPES PLOUICES TG EQOPUOYNG OT®G TN

devBvvon tov FTP server, to didotnpa peta&d tov samples KA.

3.3.2 OL KAQOELC TNG edapuoynC

AxoiovBel chvtoun meptypaen tov KAdcemv ™g epapuoyne. ['evikd o kddkag g
€QOPUOYNG OV aKoAoVOeL 6TO TTOPdpTNUO EXEL ETAPKT] OYOAO OTA QyYAIKE Yio. TNV

Aertovpyia kaBe pebdS0L.

com.nikmix.mobilesignaltester.homeactivity.FileInfoParser.java

Avt n KAdon owPalel Tic dVo TPOTEG YPOUUES TOL apyeiov evog test ol omoieg
TEPLEYOVY GUVOTTIKEG TANPOoQopieg Tov test. Xpnoiponoteitan and tnv HomeActivity

v va epeavicetl o amodnkevpéva tests oe popen| AMotag.

com.nikmix.mobilesignaltester.nomeactivity.HomeActivity.java

H xAdon-Activity 1 omoio apyuonolel ™ Aloto tov tests Kot pHEG® TG omoiag
petapepopacte oty TestActivity gite ylo va dovpe kdmolo vrdpyov test gite yo va

Eextvnoovpe €vo, Kovovplo.

com.nikmix.mobilesignaltester.homeactivity. TestPreview.java

H hdon avt amodnkevet Tig TAnpopopiec cuvoyng evog amodnKevpévo test dote va
umopei avtd va eppoviotel ot Aot pécm twv TestPreviewRecyclerViewAdapter kot

TestsListFragment.

com.nikmix.mobilesignaltester.homeactivity.TestPreviewRecyclerViewAdapter.jav

a
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Avtoc o Adapter ypnowuomoteiton amd v TestsListFragment yio va eppaviCet ta
amoOnkevpéva tests. TlapdAinia avorappaver va mpocBéoer onClickListener ko
onLongClickListener ota TestPreviews ¢ Aiotag wote va petofaivovpe oto
avtiotoryo test 1 va pog divetar 1 SuvaTOTNTA VO TO JYPAYOLE 1 VO TO KAVOLE

upload otov FTP server.

com.nikmix.mobilesignaltester.homeactivity. TestsListFragment.java

Avt 1 KAdom Fragment goptdvel ta omobnkevpéva tests Kol to mepvAeL G OPIGLLaL
otov TestPreviewRecyclerViewAdapter kafag tov dnpovpyei, eved tov Béter o¢

Adapter otnv RecyclerView mov mepiéyet.

com.nikmix.mobilesignaltester.settings. AppCompatPreferenceActivity.java

Avtl m  «Adon vrepPaivel kot mpowBel TG amapoaitmteg  peBoOSovg NG
PreferenceActivity oe évav AppCompatDelegate tov onoio mepiéyet. YnepPaivetot amod

) SettingsActivity n omoia etvon np Activity pe tig puBuiceig e epapproyne.

com.nikmix.mobilesignaltester.settings.SettingsActivity.java

H w«Adon avt vAomotel pa Activity pe tnv omoio TpomomolovvTon ot puOuicelg g
epappoyns. Ot puBuiocelg meprypapovratl and tpia apyeio .xml Ko ywpilovror og 600

Katnyopieg: puBuicelg oxetikés pe ta tests kot pvBpiceig oyxetcég pe tov FTP server.

com.nikmix.mobilesignaltester.testactivity.core.Coordinates.java

H xhdon avt) mepiéyer ovo PeTaPANTEG VTOSIOGTOANG DGTE VO ATOONKELOVY TIG
ovvtetaypéves evog SignalSample. Eivow Serializable ywo va pmopei va cdleton

npocwpvé o €va Bundle katd v mavon tng TestActivity.

com.nikmix.mobilesignaltester.testactivity.core.SignalSample.java

H hdon mov mepiéyel O6Aeg 11 mAnpoeopieg evdg delypatog evog test kot mov

YPNOLOTOIEITOL KOTA TV TPOPOAT, POPTMOOT Kl rofKELGT| TOVG.
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com.nikmix.mobilesignaltester.testactivity.datatransfer. DataTransferTask.java

H AsyncTask mov viAomoiel ™ petagpopd apyeiov péom evoc FTP server. Katd
dlapKeln EKTELECNG TNG VITOAOYILEL TNV EKAGTOTE TAXVTNTO UETOPOPAS TOV TPEYOVTOC
apyeiov evd kotd dactinuato 'evnuepavel v TestActivity og Tpog v Tpdodo TG

HETOPOPES TOV.

com.nikmix.mobilesignaltester.testactivity.datatransfer. FtpServer.java

To interface mov vAomolovv o1 KAdoelg SimulatedFtpServer kot RealFtpServer kot to
omoio ypnowonotei n DataTransferTask ywo va mpaypotomomoestl | petapopd twv

apyelov (TPayLaTIKA 1] EIKOVIKA).

Xpnowonotel to interface ChunkFinishedListener yio va pnopécetl va vmoroyiotei n
TPEXOVGA TAYVTNTO LETAPOPES TOL apyeiov KaBDS Kl 1 TPAOOOG PUETAPOPAS TOV, AT

v DataTransferTask.

com.nikmix.mobilesignaltester.testactivity.datatransfer. RealFtpServer.java

H mpodm™ ®hdon mov viomoiel to interface FtpServer kour m omoio ypnoipomnorel
BpAoOnkec g Apache yio v Tpaypotikny HeTa@opd TV apyeimv amd Kot Tpog ToV

FTP server.

com.nikmix.mobilesignaltester.testactivity.datatransfer.Simulated FtpServer.java

H oebtepn kAhdomn mov viomotei to interface FtpServer, n omolo anAdg 'tepiuével’ avd
TOKTA Ypovikd dtaotnuato Kadmvtog T péBodo tov ChunkFinishedListener dote va
eaiveror 6to ypnotn Ot katePaiver/avefaivel To apyeio pe GLYKEKPUEVT] TOYVLTNTA

(6AAN yio To download, GAAn ywa To upload).

com.nikmix.mobilesignaltester.testactivity.eraph. GraphFragment.java

Av16 10 Fragment viomotel T1g ypapikéc mopactdoelg tov dBm tov onpatog kot g
TOYOTNTOG UETOQOPAS Tov apyeimv. Xpnowonmoel o eEotepikn  PpAodnkm
YPOPNUATOV VO dnovpyovvtor 2 instances tov Fragment ta omoia mpootifevton oe

dtapopetikd tabs g TestActivity.
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com.nikmix.mobilesignaltester.testactivity.io.FileWriterParser.java

H xAdon oot avarappdvel va dafdcet 1) vo amodnkedoet Eva test o€ Lopepn KEWEVOV.
H d1aokacio ¢ amobnkevong eivat mo molvmAokn yuoti tpoonabel va Tpocsdiopicel

™ péom tomobecia Tov test pe ypron geocoding.

com.nikmix.mobilesignaltester.testactivity.location.LocationProvider.java

H kAdon avt ypnoiponotel to service Torobesiog Tng CLGKELTG Y10 VO ETGTPEYEL TV

terevTaia YVOOTY ToTofesia.

com.nikmix.mobilesignaltester.testactivity.sampleslist.SienalSampleRecyclerView A

dapter.java

Avtog o Adapter ypnowonoleiton amd v SignalSamplesListFragment yw va
epoaviler to samples evog test oe popen Alotac. [MoapdAinia avaioppdver vo
npocBéoel onClickListener ota SignalSamples g Aotog ®OTE TOTOVINS TO VL

HeTAPOIVOVILE GTLG GLVTIETAYUEVEG TOVS GTO tab Tov YapTn.

com.nikmix.mobilesignaltester.testactivity.sampleslist.SienalSamplesListFragment.j

ava

Avt n KAdon Fragment goptavet ta samples gvog amoOnkevpévou test Kot ta mepvdet
g opwopa otov SignalSampleRecyclerViewAdapter kafad¢ tov dnovpyel, evd tov

0étel g Adapter otnv RecyclerView mov mepiéyet.

com.nikmix.mobilesignaltester.testactivity.samplestask. GetSamplesTask.java

Avt n AsyncTask avorapPaver va onuovpyet SignalSamples avd taxtd ypovikd
dwotnuoto kot eniong Eexvd kot otapard v DataTransferTask n omoia kdver

petapopd Tmv apyeiov anod kot tpog tov FTP server.

com.nikmix.mobilesignaltester.testactivity.signal. MobileDataSignalProvider.java
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Avtd 1o interface viomoteitar amd TG KAdoelg RealMobileDataSignalProvider won
SimulatedMobileDataSignalProvider kot 6komd¢ Tov elvar va Tapéyel 6TV EQOpUoYN
v Tp€Yovca Tiun oe dBm g 16300¢ T0V GNUATOG TNG GLGKEVNG KOOGS Kot TOV TOTTO

JKTVOV OESOUEVAOV GTO OTTO10 Etvat GLVOESEUEVT).

com.nikmix.mobilesignaltester.testactivity.signal. RealMobileDataSignalProvider.ja

va

H xhdon avty viomolel to mopamdve interface evd ypnoiomotel to service Tov
GUGTNUOTOG 7OV TOPEYEL TG TWES NG W0YVOS ONUOTOG Kol TOV TOHTOV OIKTHOL

JEJOUEVMV TNG CLGKELNC.

com.nikmix.mobilesignaltester.testactivity.signal. SimulatedMobileDataSignalProvi

der.java

H xAdon avt emiong viomotet 1o interface MobileDataSignalProvider opwg ot tipég
OV EMOTPEPEL EIVOL EIKOVIKEG/TUYOUES KO YPNOUYOTOLEITAL O TEPIMTMON TOL M

oLOKEVT 0V LITOGTNPILEL OIKTLO JEGOUEVMV.

com.nikmix.mobilesignaltester.testactivity.SignalSamplesListener.java

Avtd 1o interface viomoleiton amd to Fragments g TestActivity ®wote pe v
npooOnkn evog SignalSample ot Alota TG Vo avave®VOVTOL TOL TEPLEYOUEVO TOV
Fragments. Ta wepiexdpevd tovg avovedvovtal Kot Otav yivetat 'ddsiacpa’ e Alotog

wote va 'kabapilovv' ta Fragments dtav Eexvael Eva véo test.

com.nikmix.mobilesignaltester.testactivity. TestActivity.java

Avm n Activity mepiéyetl 4 tabs kdbe éva an' ta omoia mepi€yetl éva Fragment (AMota
samples, xaptng, YpAPNLa 16Y1VOC GNLATOG, YPAPN L. TOYVTNTAG LETOPOPAC). [Teptéyet
emiong pia label oty omoia eppaviCetar n TpO0d0G TG LETAPOPAS TOV apyeiwV KATA

™ S1apKELD TOV

test.com.nikmix.mobilesignaltester.testactivity. TestMapParentFragment.java
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Av16 10 Fragment mepiéyetl éva SupportMapFragment. Atatnpet po petaAnt) tomov
GoogleMap kot avalopupavel vo LEavicel TO LOVOTATL TOv akoAovBovv Ta samples
07O XApTN, KaBmG Kot markers mov TEPLEYOLV TANPOPOPieg OTTMG 1 16XV TOV GTLATOC,

0 TOTOG SIKTHOL KOl 1] TOYVTNTO LETAPOPAS EKEIVN TN GTIYUA.

Ot markers £yovv SL0QOPETIKA YPMOUATO OVAAOYO LE TO OV EKELVN TN OTIYUN| YiveTon
download 1 upload, evdd éyovv SPOPETIKY OMOYP®OT AVALOYO LE TNV TAXLTNTO

HETOPOPAG EKELVN TN GTUYU).
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AxoiovBel To S1dypapipa KAAGEWDV:
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3.3.3 Aettoupytkn Mepypadn tne Epappoyng

I'evikd 1 epapuoyn €xet Tpia KOpro mapddvpa Tov akorovBovv ta Tpia kKOplo Activity:
Home Activity ywa v apyikn celida, Test Activity yia to mapdbopo dievépyelag Kot

avoamapaymyns Tov teot kat Settings Activity yio 1o pevod tov emloymv.

3.3.3.1 Apxikn oeAida

H apywmn oedida epeavilel o Te0T OV £X0VV Yivel 610 TapeABOV Kat divel TV emloyn

v véo teot (NEW TEST). [avew de€1d vdapyovv ot emhoyég (Settings).

Yrhpyet £vo 16T avd ypouun He TS €ENG TANPOQPOpies:

e To 6vopa tov .txt apyeiov mov €xel dnuovpyndei. To dvopa diveton
QVTOUATO OO TNV NUEPA KOl DPOL TOV TECT.

e H mepoyn mov 61e&nydn to 1e0t. Booiletar ommv mAnpogopio mov
dtvouv ot cuvtetaypéveg. Emiéyeton n meproyn oty omoia £xovv yivel
01 TEPLGCOTEPES OELYUATOANYIES Y10 TO TEOT.

o O apBudc tov derypatoinyidv (samples)

e H dudpxela Tov 1€0T G deLTEPOAETTAL.
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H emAoyn yia véo 16T 0ALG Kot 1 EMAOYT EVOG TOAIOTEPOL TEGT, LOG 0N YOHV OTNV

10100 6EMOOL TV SOKIUMV KO TWV OTTOTEAEGLATOV.

[Motdvrtag mapatetapéva o Eva omd To TE0T Pyaivel Tapabvpo pe ETAOYN Yoo TV
dwypaen Tov 1e0t(OK), aAld kot v emhoyn va otalel To .IXt apyeio tov test otov

ftp server(UPLOAD, kdtm apiotepd).

AxolovOel mapaderypo .tXt apyeiov Tov avéPnke otov ftp server:

1499376278914 | O aderdela Xahkndova | 236

60

1499376278914 |38.0181802|23.7225709 | HSPAP|-89.0|2]-2.0
1499376284958|38.0189892|23.7233832|HSPAP|-95.0|2]1810.1467
1499376290990|38.0197|23.7239194 | HSPAP|-89.0|2]2411.1575
1499376292014 |38.0197|23.7239194 | HSPAP|-89.0|4]1936.7545
1499376297022 |38.0205572|23.7244976 | HSPAP|-89.0| 2| 1949.5477
1499376303044 |38.0214694|23.7249644 | HSPAP|-87.0|2|2528.841
1499376304638 |38.0223732|23.7252541 | HSPAP |-87.0| 4| 2009.6283
1499376309071 |38.0223732|23.7252541 | HSPAP |-87.0| 2| 2184.404
1499376315090 | 38.0244437|23.7258484 | HSPAP |-69.0| 2| 2551.3438
1499376315706 |38.0244437|23.7258484 | HSPAP |-69.0|4|2294.2256
1499376321128 |38.0254623|23.7263897 |HSPAP |-53.0| 2| 2884.507
1499376325387 |38.0254623|23.7263897 | HSPAP |-53.0| 4| 2617.8462
1499376327160 38.0267206 | 23.7269893 | HSPAP |-53.0( 2| 2377.249
1499376333200]38.0276161|23.7273478 |HSPAP |-53.0| 2| 2485.8677
1499376335995 | 38.0286373|23.7278162 | HSPAP |-53.0| 4| 2394.709
1499376339217 |38.0286373|23.7278162 | HSPAP |-53.0(2|2926.7595
1499376344569|38.0307017|23.7288932 | HSPAP|-53.0|4]2959.238
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1499376345360|38.0307017 | 23.7288932 | HSPAP|-63.0|2|-2.0
1499376351383 |38.0316145 | 23.7295443 | HSPAP | -63.0| 2| 3093.6558
1499376354787 |38.0326266 | 23.730173 | HSPAP |-67.0| 4| 2486.2354
1499376357413 |38.0326266 | 23.730173 |HSPAP|-59.0| 2| 1958.684
1499376363441|38.0337493 | 23.7308868 | HSPAP | -59.0| 2| 1853.3937
1499376368935 | 38.034787|23.7316203 | HSPAP|-51.0| 4] 1793.1543
1499376369488 | 38.0358393 | 23.7323748 | HSPAP|-51.0|2|-2.0
1499376375534 |38.0368783 | 23.7331049 | HSPAP | -61.0| 2| 2080.455
1499376381612 |38.038224|23.7339434 | HSPAP | -61.0| 2| 2384.1677
1499376382575 |38.038224|23.7339434 | HSPAP | -61.0| 4] 1866.2312
1499376387641|38.0391968 | 23.7341611 | HSPAP | -55.0| 2| 2352.4006
1499376392545 | 38.0403601 | 23.7343268 | HSPAP|-55.0|4 | 2544.5884
1499376393666 | 38.0403601 | 23.7343268 | HSPAP|-55.0|2|-2.0
1499376399685 | 38.0425221 | 23.734852 | HSPAP | -55.0| 2] -2.0
1499376405693 | 38.0434509 | 23.7354558 | HSPAP|-63.0|2|-2.0
1499376411717|38.0442599 | 23.7363132 | HSPAP|-69.0|2|-2.0
1499376417742 |38.0449488 | 23.7373 |HSPA|-53.0|2]-2.0
1499376423767|38.0457333 | 23.7382193 | HSPAP|-71.0|2|-2.0
1499376429788 |38.0473595 | 23.7399216 | HSPAP|-51.0|2|3005.525
1499376432941|38.0473595 | 23.7399216 | HSPAP | -51.0|4|628.239
1499376435803 | 38.0480991 | 23.7407835 | HSPAP|-51.0|2|3203.7544
1499376441696 |38.0488762 | 23.7415878 | HSPAP|-51.0|4 | 2902.362
1499376441836 |38.0488762 | 23.7415878 | HSPAP|-51.0|2|-2.0
1499376447868 |38.0496193 | 23.7424037 | HSPAP|-51.0|2|2793.9973
1499376451429|38.0504214 |23.7432137 |HSPAP|-51.0|4 | 2609.7673
1499376453895 | 38.0504214 | 23.7432137 |HSPAP|-51.0|2|2914.6108
1499376459106 | 38.0512504 | 23.7440263 | HSPAP | -51.0|4 | 3309.7908
1499376459920|38.052166 | 23.7446815 | HSPAP|-51.0| 2| 2904.9646
1499376465936 |38.0531352 | 23.7450719 | HSPAP|-51.0|2|3535.5261
1499376467217 |38.0531352 | 23.7450719 | HSPAP|-51.0|4|3132.4294
1499376471957 |38.0541491 | 23.7454884 | HSPAP | -51.0|2 | 2442.6187
1499376477969 |38.0551299 | 23.7457827 |HSPAP | -51.0|4 | 2359.5188
1499376478031|38.0551299 | 23.7457827 |HSPAP|-51.0|2|-2.0
1499376484106 | 38.0561805 | 23.7462397 | HSPAP|-51.0| 2| 3306.1885
1499376485861 |38.0572096 | 23.7467343 | HSPAP|-51.0|4 | 3219.8943
1499376490125 | 38.0583398|23.7473182 |HSPAP|-51.0|2|3617.4614
1499376492714 |38.0583398 | 23.7473182 | HSPAP|-61.0|4|3701.9622
1499376496146 |38.0594721 | 23.7480679 | HSPAP|-61.0|2|3372.8591
1499376500427 | 38.0606607 | 23.7488327 | HSPAP|-61.0|4|3295.1743
1499376502170 38.0606607 | 23.7488327 | HSPAP|-71.0| 2| 2555.209
1499376508192 |38.0621281|23.7498118 |HSPAP | -55.0|2 | 2612.2449
1499376511306 |38.0630761 | 23.7503537 | HSPAP|-77.0|4 | 2334.7642
1499376514214 |38.0630761 | 23.7503537 | HSPAP | -77.0| 2| 2033.3599

3.3.3.2 PuBulioelc

H &icodog oo pevov yivetar amd 1o cOpPoro (Tpelg kKabeteg tedeieg) mavm de&id.
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To pevov twv pubuicewv £xet dVO EMAOYEG.

e Tests.

e Ftp Server.

Yt emAoyn Tests o Bpodue v emdoyn yio v didpkela tov teot (Duration of Test),
v emloyn yia 1o kéPe mote Bo yiveror n derypatoAnyio (Samples Interval), v
ovumepLPopd petapopdg dedopévav (Transfer Behavior) kot tov tpocopot@t Siktvov

KNS TNAEQ®VING
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H didpkeia tov teot kot twv Intervals givotl og dgvteporenta. TNV GUUTEPIPOPE TG
LETOPOPAC Exovpe TPELS emhoyég: a. dokun evaidaé download ko upload, B. povo
Download xoat y. pévo Upload.

>V emoyn Ftp Server Oa Bpodpe tov Tpocopowmt Ftp Server, v dievbovon IP tov
server, v wdpTa. TOL YPNOLUOTOLEL KOl TOV cuvdvaoud username/password yio va.
ovvdebel n epappoyn wg client oe avtov. Emiong pmopovue va opicovpe kot 1o apyeio
10 omoio Ba xatefalel N epappoyn 6to TAAIGLO TV SOKIUMV. AvTd TO apyeio Tpémet

va vdpyel oM otov Server.
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O1 dwdwaoieg «Simulated» ypnoipevocav katd v avaatoén tov KoK Yo
debugging. IMAéov dev eivar amapaitnteg kot KOAO €ivol Vo TOPAPEVOLYV TTAVTOL
amevepyomompéves. [avtmg, av Kamolog OeANceL va SOKIUAGEL TV EQAPUOYN Y®PIg VA
&yel eykataotoel kamowov ftp server, umopel va evepyomomoet tov simulated, 6mog
eMiong vo KAmowog BEAEL v Ol TNV €POPUOYN VO TPEXEL YOPIG VO KOTOVOADGEL

dedopéva, pumopet va evepyomomoet Tov Simulated data signal provider.

Kd1t mov emiong mpémet va onpeimbel edd elvan 6t og avtiBeon pe to apyeio eEAEYyoL

download, to omoio pmopovue va arAdEovpe eVKOAG 6TO SErver, To apyeio eA&yyov
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upload givan evompotmpévo pe v epapuoyn. Exet uéyebog 3.1MB ko av Oedncovue

va 10 aAAGEovpe Oa Tpémet vo. Eavadnpovpynoovue 1o apyeio .apk.

3.3.3.3 EktéAeon Teot

H oeAida mov eppoaviletar 6tav emhéyovpe 10 véo Te0T elvan o pe awtny g

AVOTOPUYOYNG TOAUOTEP®V TECT.

Av gmréEovue Torodtepo Te0T TOTE PAEMOVE amevOeiog To Samples g dokiung, Tov
amoteAobV avdyvoon tov .txt apyeiov tov teot. Xt0 .IXt apyeio PacileTon Ko M

OTEIKOVIGT] GTOV YAPTN, CALAL KOL TO YPOPNLLOTO 1GYVS GTLOTO KO TOYVTNTOGC.
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210 VEQ TEGT O YAPTNG AVAVEDVETOL GE TPAYHATIKO YPOVO, OTMS KO TO YPOPTLOLTOL.
MoMg mpaypatomoleitol pia véo detypatoAnyia, epeoviletal otny AMlota tev samples
010 T€A0C, éva véo marker gpeaviletotl oTov XapTrn Kot 0 YAPTNG LETAKIVEITOL DGTE TO

marker va gtvat 610 Ké€vTpo.

AxoiovBel otrypidtumo 006vng Kvntov 6Tov YApTn KOTA TNV SLAPKELL TOV TECT.
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210 mOve pEPOC emt TG €Bvikng 0dov dtakpiveron 1 TpEyovosa BEon TG KvNTNG
ovokeVnc. Me Tov oploud véov marker, o xaptng o kevrpdpel o€ avtd, dnMS PoiveTal

KOl 6TO GTLYHOTLTO e TO TEAeVTaio marker.

Am6 to 0p1l6vTIo HEVOD GE £VoL LITAPYOV TECT UTOPOVLE VO LETOPOVIE GTOV YAPTY| KoL

T YPOPTLOLTOL.
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Eniong vrdpyet n dvvatdmmra uoig emré€elg évo sample n epapuoyn vo ce mael
AVTOLOTO GE OVTO GTOV XAPTN, OEIYVOVTAG TO GTO KEVTPO LE TIC AOUTEG TANPOPOPIES G

opBoydvio mapabvpo Tavm Tov.

0Oo0 Yo ta ypopate tov marker kot yio vo unv veapyet TpoPAnpa dokpicelg petaé&d
Upload xouw Download, éyovv ypnowomombei ot cvvdvoaouoi moptokoli-Kitpvo-
npdowvo yoo to download, pe moptokaAl tqv undevikn ToxdINTO KOl TPAGVO TO
uéyoto, kot pol-pof-pmie yuo to upload pe pol yio undevikn taydTNTO KO UTAE yio

MV UEYLOTN).
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Ta ypdpate Pacilovioar otnv petafinti hue n omoio maipver Ty dopdVTAg TV
ToOTNTA TOL EMOTPEPEL To Sample pe v péyiotn toydtnta up/down mov £xovue
opiocel oto mpoypaupa. ‘Etor metvyaivoope peydio apbud omoypooewmv. Avt)
oTIyun] €XOVUE Opicel MG PEYIOTN T Yo To Up to. 1600kbps. Avtd onuaiver ot
pétpnon 1600 n peyordtepn Ba ypopotiotel pe kobopd pmie. Avtiotoyo Kabopd

npdovo oto down Bo Tdpovv ot petprioelg pe tayvtnTeg S000Kbps kot Tavem.

O péytoteg taydreg iomg elvarl wovomomtikeg yio €va diktvo 3G, aArd yuo Eva
diktvo 4G tomg eivar Eemepacéveg e amOTEAEG O OAEG Ol LETPNOELS VO TTOIPVOLV TOV
YPOUOTICUO NG HEYIOTNS TWNG. Q0T060, PUTOPOVUE GTOV KMOKA Vo oAAAEovuE
gOKoAa TNV p€Y1oTn Tpn. AkorlovOet To TN O TOV KOdIKA TOV KAVEL aKPPDS OVTH TV

gpyooia. [Tpokeiran ya t1g petafintég maxSpeed.

private BitmapDescriptor getColoredlcon(SignalSample signalSample) {
//If it's a download, we use an orange icon if the speed is zero
//and a green one if the speed is above 5000 kbps. If the speed
//is between, we use an intermediate color depending on the speed.
if (signalSample.transferState == SignalSample.TransferState. DOWNLOAD | |
signalSample.transferState == SignalSample.TransferState. DOWNLOAD_COMPLETE)

float hueMin = BitmapDescriptorFactory.HUE_ ORANGE;
float hueMax = BitmapDescriptorFactory.HUE_GREEN;
float maxSpeed = 5000;
float speedIinKbps = Math.max(0, Math.min(signalSample.speedinKbps, maxSpeed));
return BitmapDescriptorFactory.defaultMarker(hueMin + (hueMax - hueMin) *
speedinKbps / maxSpeed);
}else {
//If it's an upload, we use a rose icon if the speed is zero
//and a blue one if the speed is above 1600 kbps. If the speed
//is between, we use an intermediate color depending on the speed.
float hueMin = BitmapDescriptorFactory.HUE_BLUE;
float hueMax = BitmapDescriptorFactory.HUE_ROSE;
float maxSpeed = 1600;
float speedinKbps = Math.max(0, Math.min(signalSample.speedinKbps, maxSpeed));
return BitmapDescriptorFactory.defaultMarker(hueMin + (hueMax - hueMin) * (1 -
(speedinKbps / maxSpeed)));
}
}

Xe ovTO TO ONUEIO TOL KMAKO HITOPOVUE VO OAAAEOVUE KO TIS OTOYPMOELS OV TO

emBoupovpe.
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4 AroteAéopato Aokipwy

4.1 Eloaywyn

H epappoyn Mobile Signal Tester eivau oe 0éom va extelel amepropioto UP kot down
TEGT Y10 TNV HETPNGT] TOV OLVOTOTHTMV TOL OIKTVOL OTNV HETAPOPE dedouévav. O
YPNOTNG EMALYEL TNV YEOYPAPIKN TOmODEGiO, 1 ONOlol OMOTLAMVETOL TOVE® GCE
evoopoTmpévo otny epapuoyn Google Map. H dwadpoun kotoypagnig anoturoveTot
He o oelpd omd marker pe Tig ovTioToreS AmOYPOCELS. XTO TOPUSEIYIOTO TOV
aKoAlovBovv Tapovcidlovtal LETPNGELS OV KataypdeOnkay 1060 o€ €0vikd, OG0 Kot

o€ EMaPYLaKO 0d1KO SIKTLO.

Onwg éxet avapepbei, To apyeio yio v dokun upload eivon mepimov 3MB. T T1g

nopovoeg dokiuée, To apyeio download mov ypnoomomOnke eivon mepimov SMB.

4.2 Meploplopol

Ta teot mov axoAovBovv €xovv yivel ypnotponotdviog wg ftp server tov FileZilla
Server 0 omoiog &ival €yKOTESTNUEVOG GTOV VTOAOYISTH Hov. 'ETtol vmdpyovv ot
nepropiopoi g adsl evvdeonc. To Up g ypappng pov, to omoio ypnotponoteitol dtav
n epapuoyn kaver download test, givan 2000kbps, kabng epapudlel tpdTVTo Annex M
(ADSL2+ M). 'Etot og 6ha ta teot to péyioto download mov BAémovpe, dev Eemepva
T0. 2000Kkbps.

"Evog devtepog mepropiopdg ivor Tt o1 KIvTEG GLOKEVEG TTOL YPNCGILoTOONKaY dgV
vrootpiCovv teyvoroyia 4G pe amotédeopa vo unv waipvovpe petpioels amod 1o 4G
diktvo TOL TaPOYOL. AvtifeTar TO MO GUYYPOVO TPOTOKOALD OV PAEMOVLUE OTIG

dokég givar to HSPAP(H+, 3G).

4.3 Aotk meplBaiiov

210 OpLoL PG OOTIKNG TEPLOYNG TAPOTPOVVTOL SLAPOPES OLOUKVILAVGELG GTNV TO VTN T
HETOPOPEG KOt aVTO UTOPEL VOL OQEIAETOL GTO PAVOUEVO T®V TOALATADY 0dgvcewV. Ta
KTiplo, TO aLTOKIVITA, TO OEVTIPO TOL VITAPYOVY TPOKAAOVV SLOOOYIKES AVOKAAGELS Kol

Juyvon OTO MAEKTPOUAYVNTIKA KOUOTO TOL £PYOVIOL OmO TS KEPOIEG KIvNTOV
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EMKOVOVIOV. YTApYeL evailayn otov tomo owtvov ond EDGE wg xoun HSPA+ e

uéytotn T oto Up (mov £xovpe ac@oin cvumepdaouata) to 3600Kbps.

Aokpéc povo upload. e avtokivnro. Duration: 240sec, Sample interval:6sec
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Aok névo download. Xe avtoxivnto. Duration: 300sec, Sample interval:6sec

Aokyég upload kot download. e Aewpopeio. Duration: 300sec, Sample interval:6sec
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Aok upload kou download. Me ta wodwa. Duration: 300sec, Sample interval:10sec

51

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:06:22 EEST - 167.114.118.212



4.4 EBviKO SikTuo

H petpnioeig e toydmroc HETapopic NTav oYeTIKO otobepr, Le HeTaBoAEG 6TO
TP®TOKOALO dtkTVOL petaly H kot H+. Yrmpyav kat’ e&aipeon onueio pe pikpdtepeg

JUVATOTNTEG LETOPOPAS OEOOUEVAOV TTOV OMOTLTMONKAY GTO TECT.

Aok povo upload. Me avtokivnto. Duration: 240sec, Sample interval:6sec

Aoxn povo download. Mg avtokivnto. Duration: 240sec, Sample interval:6sec
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Aoxiun upload ka1 download. Me avtokivnto. Duration: 240sec, Sample interval:6sec

4.5 Emapyloko diktuo

[TapovsraoTnKay 0pKETEC SIUKVULAVOELS OE TOYVTNTO LETAPOPAS KO GE TOHTO STKTVOV.
Ot dlkvpaveEelg aVTéEG UTOpEL VoL OPEIAOVTOL GTNV HOPPOAOYID TOV €0GPOVE KO GTN

SLPOPETIKN 10X EKTOUTNG TOV KEPULDV AGY® TNG ATOGTAUCTG.

Aok povo upload. Mg avtokivnto. Duration: 240sec, Sample interval:6sec
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Aok povo download. Me avtoxivinto. Duration: 240sec, Sample interval:6sec

Aoxyn upload ko download. Me avtokivnrto. Duration: 240sec, Sample interval:6sec

AxoAovBolv Ta ypaprjpata yio TNV TEAgvTain S100poun
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[oyvg onpoatog

Taybdmta petagopdg
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5 2upnepaopata kat MeAAovTikeC EmekTtaoelg

5.1 Zuunepaopata

H epoppoyn Mobile Signal Tester mov dnuovpyndnke oe mepipdrriov Android mapéyet
OTOVG YPNOTEC QUEGO TANPOPOPIES Yoo TNV TOOTNTO UETOPOPAS OEOOUEVDV GE
Tpaypatikd xpévo. To metvuyaivel O1evepyDOVTOG TEGT TOYVTNTOS LETOPOPAS OEOOUEVHOV
o€ YPOVIKO dtdotnua Kot Teployn mov opilel o ypnote. 'Etot, unopet va ddoel Ao
OYETIKA E TNV EMAOYT TOL TOPOHYOL KWNTAG TNAEP®VING 0 0moiog Kot Bo TpoopEpEt
™V KOAOTEPT duvarn eumepio OTIC KAOMUEPIVES OVAYKEG OTIC TEPLOYEG OV TOLG

EVOLOPEPOLV.

H ovlroyn dedopévav pmopel va fondncet kot Toug Topdyovs KvTdV ETKOVOVIOV,
OTOV €AEYYO KOl TN GLVINPNON TOV KTV, KOOMG KOl GTNV  OVIYLETOTION
TPOPANUATOV  OTIG  VLIAPYOLOES  €yKaTAoTAoElS. Akoun, Poowlduevolr ota
OTOTEAEGLATO TOV LETPNGEMV, O1 TAPOYOL LTOPOVV VO, ATOPAGICOVV o0, G UEIN TOV

dwktvov ypnlovv avafdaduiong 1 enékTacmnc.

5.2 MeA\ovtikec Emektdoelg

Yndpyovv opKeTEC OKEYELS Yol TNV TPOCHNKN MEPIGGOTEPMOV OSVVATOTNTOV GTNV

epappoyn. Opiopéveg amd avTég tvat:

o KaBopiopdg apyeiov Upload and tov ypnot. To apyeio mov «katePaivery 6to
Kwnto PBpicketar otov ftp server kot £T6t UTOPOVE VO, TO OVTIKOTOGTHGOVE
pe 6moto apyeio, omolovdnToTe peyébovg BEAovLE. Yapyel 1o otig pubuicelg
n emhoyn «Remote File Pathy mov otnv ovesia givotl o dvopa Tov apyeiov Tov
Bo. (ntoel 1 epappoyn and tov ftp server. Aev soufaivel dume to 1610 Yo To
apyelo mov «avePaiveyy otov Server. Avti m otiypn ivol EVOOUOTOUEVO GTNV
epapuoyn (test_upload.mp3, 3.1MB) ka1 dev vapyet duvatdmra vo aAAGEEL.
Ye peAlovtikn €kdoon pmopel vo divetor 1 EMAOYN GTOV YPNOTY VA SIHAEYEL O
id10¢ éva apyeio yia upload and avtd Tov Bpickovtat 6TV KIVNTH TOL GLOKELY.

e Emloyn diktvov yia amokAelotikd Edeyyo (m.y. uovo LTE)

e Emioyn amoypdoemv Kol HEYIOTOV TIUAOV HETAPOPES Yo To Oplo. T®V

anoypdcoemv. Av Bélovpe va KAvovue EAEYYO GUYKEKPIUEVOD OIKTOLOV, KOAO
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elval ol amoYpPMOELS TV UETPNCEMV VA TPOSOPUOlovTol avVAAOYO HE TIG
dVVATOTNTEG TOL KAOE SIKTVOV Y10 CGTOTEPN amEKOVION. Avtd Ba pmopet va
yiveton gite avtopata gite va divetar n emdoyn otov ypnom. I[Ly. va opiletl o
xPNoTNG OTL T0 Ypdua yia To péyioto Upload (kabapd pmde) Oa divetar o€ Tiég
Upload a6 10000kbps kot mavo.

¢ Ewayoyn .tXt apyeiov and petpnoeig mov £yvay e dAha Kivntd

e XUYKplom HETPNOE®V NG 1010G TEPLOYNS. MmopoE Vo CLYKIVOVUE TIHEG OE
SLAPopEG MPES TNG NUEPAS aKoAovOdVTag TV d1a Thvta dwdpoun, o va
ATOTOCOVE av VITAPYEL TPOPAN O e CONgestion T dpeg atyung kat TOGo
coPapd eivar. Emiong, umopovpe va kdvoovpe otnyv idta dtadpopr| mapdAinio
ELeyY0 HE B0 KIVITEC GLUOKEVEG Y10L GUYKPLOT] TOL SIKTHOL dV0 TaPOY®V GTNV
ovykekppuévn mepoyn. H ovykpion o tov ypnom 6Oa elvor gite o
TAPAAANAIGUOG TNG AMEIKOVIONG TV 000 LETPHCEMV EiTE KOADTEPO UITOPOVLLE
Vo ToPoLGLALOVUE GE VoL XAPTN TNV Ol0POPA TV UETPoE®V ovd sample.
AnAadn|, av o évag mdpoyog o€ éva onueio pag dmoet download 6000kbps kot
0 dMog 4000kbps, otov tehkd ydptn mov Ba dnuiovpysitor Yoo TO
ovykekpipévo onpeto Ba amewkoviCetar n dapopd tovg 2000kbps. 'Etot Ha
EYOVUE L0l EIKOVOL Y10, Lo S100POUT| G€ ol onpeia veptepel 0 KAOe TAPOYOG

Kol Katd wooo.
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Noapaptnua - Mnyatoc Kwoikag
package com.nikmix.mobilesignaltester.homeactivity;

import android.content.Intent;

import android.os.Bundle;

import android.support.design.widget.Snackbar;
import android.support.v7.app.AppCompatActivity;
import android.support.v7.widget.Toolbar;

import android.util.Log;

import android.view.Menu;

import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import com.nikmix.mobilesignaltester.R;

import com.nikmix.mobilesignaltester.settings.SettingsActivity;

import com.nikmix.mobilesignaltester.testactivity.TestActivity;

import com.nikmix.mobilesignaltester.testactivity.location.LocationProvider;

import com.nikmix.mobilesignaltester.testactivity.samplestask.GetSamplesTask;

import com.nikmix.mobilesignaltester.testactivity.signal.RealMobileDataSignalProvider;

public class HomeActivity extends AppCompatActivity implements
TestsListFragment.OnListFragmentinteractionListener {
public static final String DATE_FORMAT = "yyyy-MM-dd HH.mm.ss";
private static final String DEBUG_TAG = "nikmix_debug";

public static final String ARG_EXISTING_TEST_FILE_NAME =
"ARG_EXISTING_TEST FILE_NAME";

@0Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
LocationProvider.instantiate(getApplicationContext());
RealMobileDataSignalProvider.instantiate(getApplicationContext());

setContentView(R.layout.home_activity_activity _home);
Toolbar toolbar = (Toolbar) findViewByld(R.id.toolbar);
setSupportActionBar(toolbar);
Button newTestButton = (Button) findViewByld(R.id.new_test_button);
newTestButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
//Takes us to TestActivity without setting the testFileName argument
//which results in an empty TestActivity (without any loaded samples)
Intent intent = new Intent(HomeActivity.this, TestActivity.class);
//intent.putExtra(ARG_EXISTING_TEST_FILE_NAME, null);
startActivity(intent);

1;
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@Override
public void onResume() {
super.onResume();
Button newTestButton = (Button) findViewByld(R.id.new_test_button);
if (GetSamplesTask.Instance != null) { //A test activity is already running
newTestButton.setText(R.string.go_to_test);
}else {
newTestButton.setText(R.string.new_test);
}
}

@Override

public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenulnflater().inflate(R.menu.menu_home, menu);
return true;

}

@Override
public boolean onOptionsltemSelected(Menultem item) {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
int id = item.getltemld();

//noinspection SimplifiablelfStatement

if (id == R.id.action_settings) {
Intent intent = new Intent(this, SettingsActivity.class);
startActivity(intent); //Opens the SettingsActivity
return true;

}

return super.onOptionsitemSelected(item);

}

//Function called each time we press a TestPreview list-item
@Override
public void onListFragmentinteraction(TestPreview item) {
if (GetSamplesTask.Instance == null) {
Intent intent = new Intent(this, TestActivity.class);
//Adds the existing test file-name as argument for the TestActivity
intent.putExtra(ARG_EXISTING_TEST_FILE_NAME, item.fileName);
startActivity(intent); //Takes you to the TestActivity
}else {
Snackbar.make(findViewByld(R.id.home_activity view), R.string.test_in_progress,
Snackbar.LENGTH_LONG).setAction("", null).show();
}
}

//General function for debugging that adds a specific tag in order to
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//filter the output inside the Android Monitor through the (nikmix_debug | Exception) filter
public static void printin(String text) {

Log.printin(Log.DEBUG, DEBUG_TAG, text);
}

package com.nikmix.mobilesignaltester.homeactivity;

import android.content.Context;

import android.os.Bundle;

import android.support.v4.app.Fragment;

import android.support.v7.widget.GridLayoutManager;
import android.support.v7.widget.LinearLayoutManager;
import android.support.v7.widget.RecyclerView;

import android.view.LayoutInflater;

import android.view.View;

import android.view.ViewGroup;

import com.nikmix.mobilesignaltester.R;

import java.io.File;

import java.io.FilenameFilter;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.Comparator;
import java.util.List;

/**

* A fragment representing a list of Items.

* <p/>

* Activities containing this fragment MUST implement the {@link
OnlListFragmentinteractionListener}

* interface.

*/

public class TestsListFragment extends Fragment {

// TODO: Customize parameter argument names

private static final String ARG_COLUMN_COUNT = "column-count";
// TODO: Customize parameters

private int mColumnCount = 1;

private OnListFragmentinteractionListener mListener;

/**

* Mandatory empty constructor for the fragment manager to instantiate the
* fragment (e.g. upon screen orientation changes).

*/

public TestsListFragment() {

}

// TODO: Customize parameter initialization
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@SuppressWarnings("unused")

public static TestsListFragment newlnstance(int columnCount) {
TestsListFragment fragment = new TestsListFragment();
Bundle args = new Bundle();
args.putint(ARG_COLUMN_COUNT, columnCount);
fragment.setArguments(args);
return fragment;

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedinstanceState);

if (getArguments() !'= null) {
mColumnCount = getArguments().getInt(ARG_COLUMN_COUNT);
1
}

@Override
public void onResume() {
super.onResume();
//Here, so that it doesn't have to be refreshed through the TestActivity
//when a test is added.
((RecyclerView) getView()).setAdapter(new
TestPreviewRecyclerViewAdapter(loadTestPreviews(), mListener));

}

//Android Studio generated function
@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedInstanceState) {
View view = inflater.inflate(R.layout.home_activity fragment_tests_list, container,
false);
// Set the adapter
if (view instanceof RecyclerView) {
Context context = view.getContext();
RecyclerView recyclerView = (RecyclerView) view;
if (mColumnCount <= 1) {
LinearLayoutManager linearLayoutManager = new LinearLayoutManager(context);
recyclerView.setLayoutManager(linearLayoutManager);
}else {
recyclerView.setLayoutManager(new GridLayoutManager(context,
mColumnCount));
}
}

return view;

}

//Android Studio generated function
@Override
public void onAttach(Context context) {
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super.onAttach(context);
if (context instanceof OnListFragmentinteractionListener) {
mListener = (OnListFragmentinteractionListener) context;
}else {
throw new RuntimeException(context.toString()
+ " must implement OnListFragmentinteractionListener");

@Override

public void onDetach() {
super.onDetach();
mListener = null;

}

//This function loads all existing test files from the
//application directory and orders them by name (which is also by date).
private List<TestPreview> loadTestPreviews() {
File dir = getContext().getFilesDir();
File[] subFiles = dir.listFiles(new FilenameFilter() {
@Override
public boolean accept(File dir, String name) {
return name.endsWith(".txt");
}
1;

List<TestPreview> testPreviews = new ArrayList<>();

if (subFiles != null) {
Arrays.sort(subFiles, new Comparator<File>() {
@Override
public int compare(File o1, File 02) {
return ol.getName().compareTo(o2.getName());

}
1;
for (File file : subFiles) {
String[] filelnfo = FileInfoParser.getFileInfo(file);
testPreviews.add(new TestPreview(file.getName(), fileInfo[0],
Integer.parselnt(fileInfo[1]), Integer.parselnt(fileInfo[2])));

}
}

return testPreviews;

}
/**

* This interface must be implemented by activities that contain this

* fragment to allow an interaction in this fragment to be communicated

* to the activity and potentially other fragments contained in that

* activity.

* <p/>

* See the Android Training lesson <a href=

* "http://developer.android.com/training/basics/fragments/communicating.html"
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* >Communicating with Other Fragments</a> for more information.
*/
public interface OnListFragmentinteractionListener {

// TODO: Update argument type and name

void onListFragmentinteraction(TestPreview item);

}

package com.nikmix.mobilesignaltester.settings;

import android.annotation.TargetApi;

import android.content.Context;

import android.content.res.Configuration;
import android.os.Build;

import android.os.Bundle;

import android.preference.ListPreference;
import android.preference.Preference;

import android.preference.PreferenceActivity;
import android.preference.PreferenceFragment;
import android.preference.PreferenceManager;
import android.support.v7.app.ActionBar;
import android.view.Menultem;

import com.nikmix.mobilesignaltester.R;
import java.util.List;

/**
* A {@link PreferenceActivity} that presents a set of application settings. On
* handset devices, settings are presented as a single list. On tablets,
* settings are split by category, with category headers shown to the left of
* the list of settings.
* <p>
* See <a href="http://developer.android.com/design/patterns/settings.html|">
* Android Design: Settings</a> for design guidelines and the <a
* href="http://developer.android.com/guide/topics/ui/settings.html">Settings
* AP| Guide</a> for more information on developing a Settings Ul.
*
/
public class SettingsActivity extends AppCompatPreferenceActivity {
public static final int TRANSFER_CHUNK_SIZE = 128 * 1024; //128 Kb

public static final String KEY_SAMPLES_INTERVAL_SECONDS =
"samples_interval_seconds";

public static final String KEY_TEST_DURATION_SECONDS = "test_duration_seconds";

public static final String KEY_TRANSFER_BEHAVIOUR = "transfer_behaviour";

public static final String KEY_IS_DATA_SIGNAL_PROVIDER_SIMULATED =
"is_data_signal_provider_simulated";
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public static final String KEY_IS_FTP_SERVER_SIMULATED ="is_ftp_server_simulated";

public static final String KEY_FTP_SERVER_URL = "ftp_server_url";

public static final String KEY_FTP_SERVER_PORT = "ftp_server_port";

public static final String KEY_FTP_SERVER_USERNAME = "ftp_server_username";
public static final String KEY_FTP_SERVER_PASSWORD = "ftp_server_password";
public static final String KEY_REMOTE_FILE_PATH = "remote_file_path";

/**
* A preference value change listener that updates the preference's summary
* to reflect its new value.
*/
private static Preference.OnPreferenceChangelistener
sBindPreferenceSummaryToValuelistener =
new Preference.OnPreferenceChangelistener() {
@Override
public boolean onPreferenceChange(Preference preference, Object value) {
String stringValue = value.toString();

if (preference instanceof ListPreference) {
// For list preferences, look up the correct display value in
// the preference's 'entries' list.
ListPreference listPreference = (ListPreference) preference;
int index = listPreference.findindexOfValue(stringValue);

// Set the summary to reflect the new value.
preference.setSummary(
index >=0
? listPreference.getEntries()[index]
: null);

} else {
// For all other preferences, set the summary to the value's
// simple string representation.
preference.setSummary(stringValue);

1

return true;

}
2

/**
* Helper method to determine if the device has an extra-large screen. For
* example, 10" tablets are extra-large.
*

/
private static boolean isXLargeTablet(Context context) {

return (context.getResources().getConfiguration().screenLayout

& Configuration.SCREENLAYOUT _SIZE_ MASK) >=
Configuration.SCREENLAYOUT _SIZE_XLARGE;

}
/**

* Binds a preference's summary to its value. More specifically, when the
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* preference's value is changed, its summary (line of text below the

* preference title) is updated to reflect the value. The summary is also

* immediately updated upon calling this method. The exact display format is

* dependent on the type of preference.

*

* @see #sBindPreferenceSummaryToValuelistener

*/

private static void bindPreferenceSummaryToValue(Preference preference) {
// Set the listener to watch for value changes.
preference.setOnPreferenceChangelistener(sBindPreferenceSummaryToValuelistener);

// Trigger the listener immediately with the preference's
// current value.
sBindPreferenceSummaryToValuelistener.onPreferenceChange(preference,
PreferenceManager
.getDefaultSharedPreferences(preference.getContext())
.getString(preference.getKey(), ""));

}

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setupActionBar();

}

/**
* Set up the {@link android.app.ActionBar}, if the APl is available.
*/
private void setupActionBar() {
ActionBar actionBar = getSupportActionBar();
if (actionBar != null) {
// Show the Up button in the action bar.
actionBar.setDisplayHomeAsUpEnabled(true);
1
}

/**

*{@inheritDoc}

%
/

@Override

public boolean onlsMultiPane() {
return isXLargeTablet(this);

}

/**

*{@inheritDoc}

*
/

@0Override

@TargetApi(Build.VERSION_CODES.HONEYCOMB)

public void onBuildHeaders(List<Header> target) {
loadHeadersFromResource(R.xml.pref _headers, target);
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}
/**

* This method stops fragment injection in malicious applications.
* Make sure to deny any unknown fragments here.
*/
protected boolean isValidFragment(String fragmentName) {
return PreferenceFragment.class.getName().equals(fragmentName)
| | TestsPreferenceFragment.class.getName().equals(fragmentName)
| | FtpServerPreferenceFragment.class.getName().equals(fragmentName);

}

@Override
public boolean onOptionsltemSelected(Menultem item) {
switch (item.getltemld()) {
// Respond to the action bar's Up/Home button
case android.R.id.home:
super.onBackPressed();
return true;
1

return super.onOptionsitemSelected(item);

}
/**

* This fragment shows general preferences only. It is used when the
* activity is showing a two-pane settings Ul.
*/
@TargetApi(Build.VERSION_CODES.HONEYCOMB)
public static class TestsPreferenceFragment extends PreferenceFragment {
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlnstanceState);
addPreferencesFromResource(R.xml.pref tests);
setHasOptionsMenu(true);

// Bind the summaries of EditText/List/Dialog/Ringtone preferences

// to their values. When their values change, their summaries are

// updated to reflect the new value, per the Android Design

// guidelines.
bindPreferenceSummaryToValue(findPreference(KEY_TEST_DURATION_SECONDS));

bindPreferenceSummaryToValue(findPreference(KEY_SAMPLES_INTERVAL_SECONDS));
bindPreferenceSummaryToValue(findPreference(KEY_TRANSFER_BEHAVIOUR));

}

@Override
public boolean onOptionsltemSelected(Menultem item) {
intid = item.getltemld();
if (id == android.R.id.home) {
//startActivity(new Intent(getActivity(), SettingsActivity.class));
getActivity().onBackPressed();
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return true;
}
return super.onOptionsltemSelected(item);
1
}

/**
* This fragment shows data and sync preferences only. It is used when the
* activity is showing a two-pane settings Ul.
*/
@TargetApi(Build.VERSION_CODES.HONEYCOMB)
public static class FtpServerPreferenceFragment extends PreferenceFragment {
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlnstanceState);
addPreferencesFromResource(R.xml.pref ftp_server);
setHasOptionsMenu(true);

// Bind the summaries of EditText/List/Dialog/Ringtone preferences
// to their values. When their values change, their summaries are
// updated to reflect the new value, per the Android Design
// guidelines.
bindPreferenceSummaryToValue(findPreference(KEY_FTP_SERVER_URL));
bindPreferenceSummaryToValue(findPreference(KEY_FTP_SERVER_PORT));
bindPreferenceSummaryToValue(findPreference(KEY_FTP_SERVER_USERNAME));
bindPreferenceSummaryToValue(findPreference(KEY_FTP_SERVER_PASSWORD));
bindPreferenceSummaryToValue(findPreference(KEY _REMOTE_FILE_PATH));

1

@Override
public boolean onOptionsltemSelected(Menultem item) {
intid = item.getltemld();
if (id == android.R.id.home) {
//startActivity(new Intent(getActivity(), SettingsActivity.class));
getActivity().onBackPressed();
return true;
}
return super.onOptionsltemSelected(item);
}
}
}

package com.nikmix.mobilesignaltester.testactivity.datatransfer;
import android.os.AsyncTask;
import com.nikmix.mobilesignaltester.homeactivity.HomeActivity;

import com.nikmix.mobilesignaltester.testactivity.TestActivity;
import com.nikmix.mobilesignaltester.testactivity.location.LocationProvider;
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import com.nikmix.mobilesignaltester.testactivity.core.SignalSample;
import com.nikmix.mobilesignaltester.testactivity.samplestask.GetSamplesTask;
import com.nikmix.mobilesignaltester.testactivity.signal.MobileDataSignalProvider;

import java.io.Closeable;

import java.io.File;

import java.io.lOException;

import java.io.InputStream;

import java.io.OutputStream;
import java.lang.ref.WeakReference;
import java.util.Date;

/**
* Created by nikmix on 23/4/2017.
* This class represents a task that downloads or uploads a file to and from an FTP server.
* It creates a SignalSample whenever a download or an upload completes and also
* sends an event that updates the progress label of TestActivity whenever a 'chunk’
* of the file is completed (through the ChunkFinishedListener).
*
/
public class DataTransferTask extends AsyncTask<DataTransferTask.TaskProperties,
DataTransferTask.TaskProgress, Boolean> {
private static final int RETRY_INTERVAL_MILLIS = 3000; //Waiting period before retrying
the transfer after connection is lost

/**
* This enum represents the settings parameter that determines whether the
* test will only download the file, only upload it or both.
*/
public static enum TransferBehaviour {
DOWNLOAD_AND_UPLOAD("B"),
ONLY_DOWNLOAD("D"),
ONLY_UPLOAD("U");

private String id;

TransferBehaviour(String id) {
this.id = id;
}

public static TransferBehaviour getByld(String id) {
for (TransferBehaviour transferBehaviour : TransferBehaviour.values()) {
if (transferBehaviour.id.equals(id)) {
return transferBehaviour;
}
}
return null;
1
}

/**

* A class that contains the arguments of the DataTransferTask
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*/
public static class TaskProperties {
public final TransferBehaviour transferBehaviour;
public final String downloadFilePath; //The remote path to the FTP server file to be
downloaded
public final String uploadFilePath; //The local path to the file that will get uploaded to
the FTP server
//It's a 'generator' that creates the OutputStream in case of download
//not an OutputStream because it has to be recreated inside the task when
//the last transfer finishes.
public final OutputStreamGenerator outputStreamGenerator;
//It's a 'generator' that creates the InputStream in case of upload. It's
//not an InputStream because it has to be recreated inside the task when
//the last transfer finishes.
public final InputStreamGenerator inputStreamGenerator;

public TaskProperties(TransferBehaviour transferBehaviour, String downloadFilePath,
String uploadFilePath,
OutputStreamGenerator outputStreamGenerator, InputStreamGenerator
inputStreamGenerator) {
this.transferBehaviour = transferBehaviour;
this.downloadFilePath = downloadFilePath;
this.uploadFilePath = uploadFilePath;
this.outputStreamGenerator = outputStreamGenerator;
this.inputStreamGenerator = inputStreamGenerator;
1
}

/**
* A class that represents a progress event of the task.
*/
public static class TaskProgress {
public final SignalSample.TransferState transferState; //Indicates whether the file is
downloading or uploading
public final float kbps; //The speed of the last chunk that was transferred.
public final int currentProgress; //The bytes transferred so far
public final int fileSize; //The total bytes to be transferred

public TaskProgress(SignalSample.TransferState transferState, float kbps, int
currentProgress, int fileSize) {

this.transferState = transferState;
this.kbps = kbps;
this.currentProgress = currentProgress;
this.fileSize = fileSize;

}

}

/**
* Interface used for generating a new OutputStream in each download iteration
*/

public interface OutputStreamGenerator {
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public OutputStream getOutputStream(String filePath);
}

/**
* Interface used for generating a new InputStream in each upload iteration
*/
public interface InputStreamGenerator {
public InputStream getinputStream(String filePath);

}
J¥*

*
*/
private class DefaultChunkFinishedListener implements FtpServer.ChunkFinishedListener {
private int currentTransferProgress; //This value is read when the download/upload
progress finishes
private int lastPublishedChunkCurrentProgress;
private long lastPublishedChunkTimeMuillis;

public DefaultChunkFinishedListener() {
lastPublishedChunkTimeMillis = System.currentTimeMillis();

}

@Override
public boolean onChunkFinished(int currentProgress, int fileSize) {
long currentTimeMillis = System.currentTimeMillis();
lostConnection = false; //Means that if the connection had been lost it has been
restored
int timeElapsed = (int) (currentTimeMiillis - lastPublishedChunkTimeMillis);
/*
* We use timeElapsed > 500 so that more frequent calls of onChunkFinished
* get ignored so that the ui isn't updated too frequently.
*/
if (timeElapsed > 500) {
/*
* We publish the transfer progress so that onProgressUpdate
* will either update the progress label in TestActivity or
* create a SignalSample if the transfer was completed.
*/
publishProgress(new TaskProgress(
isDownloading ? SignalSample.TransferState. DOWNLOAD :
SignalSample.TransferState.UPLOAD,
calculateKbps(currentProgress - this.lastPublishedChunkCurrentProgress,
timeElapsed),
currentProgress, fileSize
);
lastPublishedChunkTimeMillis = currentTimeMillis;
this.lastPublishedChunkCurrentProgress = currentProgress;
}
this.currentTransferProgress = currentProgress;
if (isCancelled()) {
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return false; //This value is used by the FTP server to stop the transfer progress
}
return true; //Returning true means that the transfer process should continue.

}
aki

* Normally, when read below, it returns the total file size of the transfer
*/
public int getCurrentTransferProgress() {

return currentTransferProgress;

}
}

private final FtpServer ftpServer; //The FTP server object doing the transfer.

private final MobileDataSignalProvider mobileDataSignalProvider; //Returns the network
type and the dbm of the mobile device

private WeakReference<TestActivity> testActivityWeakReference; //The TestActivity to be
notified for each new SignalSample

//The task that reads the samples periodically. It is also used to store
//new SignalSamples in case the parent TestActivity has been destroyed.
private GetSamplesTask getSamplesTask;

private boolean isDownloading;
private boolean lostConnection; //Indicates if the connection is at a 'lost-connection' state

/**

* |t stores the last speed result assigned by the onProgressUpdate method.

* If that result hasn't changed since the last 'read' from the GetSamplesTask,

* the getLastSpeedResult method returns 'Unknown' speed (-2). Otherwise it

* returns the speed during the interval after the last SignalSample was created.

*/

private float lastSpeedResult;

private boolean wasSpeedUpdatedAfterLastMeasurement; //Indicates whether the
lastSpeedResult was updated after the last 'read' by getLastSpeedResult

/**

* Indicates the timestamp of the last call of getLastSpeedResult

*/

private long lastSpeedMeasurementMillis;

/**

* Indicates the bytes transferred after the last call of getLastSpeedResult

*/

private int bytesTransferredAfterLastMeasurement;
/**

* |s used to help us calculate the bytesTransferredAfterLastMeasurement variable's value.

* |t stores the progress of the last chunk so that we add the difference with the current
chunk

* to bytesTransferredAfterLastMeasurement.

*/
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private int previousProgress;

public DataTransferTask(WeakReference<TestActivity> testActivityWeakReference,
GetSamplesTask getSamplesTask,
FtpServer ftpServer, MobileDataSignalProvider mobileDataSignalProvider) {
this.testActivityWeakReference = testActivityWeakReference;
this.getSamplesTask = getSamplesTask;
this.ftpServer = ftpServer;
this.mobileDataSignalProvider = mobileDataSignalProvider;

}

@Override
protected Boolean dolnBackground(TaskProperties... taskProperties) {
TaskProperties taskPropertiesObject = taskProperties[0];
isDownloading = taskPropertiesObject.transferBehaviour !=
TransferBehaviour.ONLY_UPLOAD;
restartMeasurement();
previousProgress = 0;
while (true) {
//The first progressUpdate indicating the beginning of the transfer.
publishProgress(new TaskProgress(isDownloading ?
SignalSample.TransferState. DOWNLOAD :
SignalSample.TransferState.UPLOAD, -2, 0, -1));
Closeable stream = null;

String filePath = isDownloading ? taskPropertiesObject.downloadFilePath :
taskPropertiesObject.uploadFilePath;

/*
* Here we calculate the remote file's name without its path.
*/
int lastindexOfSeparator = filePath.lastindexOf(File.separator);
String fileName;
if (lastindexOfSeparator == -1) {
fileName = filePath;
}else {
if (lastindexOfSeparator == filePath.length() - 1) {
fileName ="";
}else {
fileName = filePath.substring(lastindexOfSeparator + 1);
}
}
try {
DefaultChunkFinishedListener chunkFinishedListener = new
DefaultChunkFinishedListener();
long startTimeMiillis = System.currentTimeMillis();

boolean successful;

if (isDownloading) {
OutputStream outputStream;
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stream = outputStream =
taskPropertiesObject.outputStreamGenerator.getOutputStream(fileName);
successful = ftpServer.downloadFile(outputStream, filePath,
chunkFinishedListener);
}else {
InputStream inputStream;
stream = inputStream =
taskPropertiesObject.inputStreamGenerator.getinputStream(fileName);
successful = ftpServer.uploadFile(inputStream, filePath, chunkFinishedListener);
}
if (lisCancelled() && !getSamplesTask.isFinished() && successful) {
//Here the download/upload has finished so we create a SignalSample indicating
that.
publishProgress(new TaskProgress(isDownloading ?
SignalSample.TransferState. DOWNLOAD _COMPLETE :
SignalSample.TransferState. UPLOAD_COMPLETE,
calculateKbps(chunkFinishedListener.getCurrentTransferProgress(), (int)
(System.currentTimeMillis() - startTimeMillis)),
chunkFinishedListener.getCurrentTransferProgress(),
chunkFinishedListener.getCurrentTransferProgress()));

}

} catch (IOException e) {
//Means the connection was lost - the transfer failed.
//After this code, we restart the same process (upload or download), unless
cancelled
e.printStackTrace();
if (lostConnection) {
if (lisCancelled() && !getSamplesTask.isFinished()) {
publishProgress(new TaskProgress(isDownloading ?
SignalSample.TransferState. DOWNLOAD :
SignalSample.TransferState.UPLOAD, -2, -1, -1));
1
lostConnection = true;
}
try {
Thread.sleep(RETRY_INTERVAL_MILLIS);
} catch (InterruptedException el) {
el.printStackTrace();
}
}Hinally {
try {
if (stream !=null) {
stream.close();
}
} catch (IOException e) {
e.printStackTrace();
}

}
if (isCancelled()) {

//HomeActivity.printin("Cancelled");
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return false;

}

//1f the transfer behaviour is download-and-upload, we alter the next transfer
if (taskPropertiesObject.transferBehaviour ==
TransferBehaviour. DOWNLOAD_AND_UPLOAD) {
//lastSpeedResult = -2; //Unknown
isDownloading = lisDownloading;

}
}
}

/**
* Here we handle the progress-update events
* <p>
* Typically, all System.currentTimeMillis() calls should be made in the
* doInBackground method, but we assume that the delay between publishProgress
* and onProgressUpdate is negligible.
*/
@Override
protected void onProgressUpdate(TaskProgress... taskProgresses) {
//1gnore any progress updates after cancellation or after the GetSamplesTask has
finished successfully
if (isCancelled() | | getSamplesTask.isFinished()) {
return;
}
TaskProgress taskProgress = taskProgresses[0];
TestActivity testActivity = testActivityWeakReference.get();
//HomeActivity.printIn("onProgressUpdate " + testActivityWeakReference);

if (taskProgress.currentProgress == -1) { //Connection dropped
//add connection dropped 'sample’
SignalSample signalSample = new SignalSample(new
Date(System.currentTimeMillis()),
LocationProvider.getinstance().getLastknownLocation(),
mobileDataSignalProvider.getProtocol().getName(),
mobileDataSignalProvider.getDbm(),
taskProgress.transferState, -1); //Speed of -1 displays 'Connection Lost' in the
samples list
/*
* If the Activity has been destroyed, the sample will be added to the
* GetSamplesTask which works as a temporary storage for when the TestActivity
* has been destroyed.
*/
if (testActivity != null) {
testActivity.addSignalSample(signalSample); //Here, taskProgress.kbps = -2 so that
next measuring will be 'Unknown'
}else {
getSamplesTask.addSignalSample(signalSample);

}

lastSpeedResult = taskProgress.kbps; //We set the lastSpeedResult to -2
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//so that the next measurement doesn't have a previous invalid value.
restartMeasurement();
previousProgress = 0; //Reset the progress for the next file transfer.
}else {
long now = System.currentTimeMillis();
/*
* Here we create a download/upload-complete sample that has a speed value
* of the average speed of the whole downloaded/uploaded file, not just during
* the time after the last sample.
*/
boolean transferComplete = taskProgress.transferState ==
SignalSample.TransferState. DOWNLOAD _COMPLETE | |
taskProgress.transferState == SignalSample.TransferState. UPLOAD_COMPLETE;
if (transferComplete) {

SignalSample signalSample = new SignalSample(new Date(now),
LocationProvider.getInstance().getLastknownLocation(),
mobileDataSignalProvider.getProtocol().getName(),
mobileDataSignalProvider.getDbm(),
taskProgress.transferState, taskProgress.kbps);

if (testActivity != null) {

testActivity.addSignalSample(signalSample);

} else {

getSamplesTask.addSignalSample(signalSample);

}

restartMeasurement();

previousProgress = 0; //Reset the progress for the next file transfer.

}
if (testActivity != null) {
//Here we update the transfer-progress label of TestActivity
testActivity.updateTransferProgress(taskProgress, isDownloading);
}
if (transferComplete) { //So that if GetSamplesTask measures right after transfer-
complete sample, the speed will be 'Unknown’
lastSpeedResult =-2; //Unknown
} else if (taskProgress.kbps > -2) { //Not unknown

//Here we add to the transferred bytes the value of the last chunk

bytesTransferredAfterLastMeasurement += (taskProgress.currentProgress -

previousProgress);

//We store the current progress to use it to calculate the next chunk's size

previousProgress = taskProgress.currentProgress;

//We calculate the speed of the transfer since the last measurement

lastSpeedResult = calculateKbps(bytesTransferredAfterLastMeasurement,
(int) (now - lastSpeedMeasurementMillis));

}else {
lastSpeedResult = taskProgress.kbps; //-2 = 'Unknown'
if (taskProgress.fileSize == -1) { //If it's the first time we update the progress for that
transfer
restartMeasurement();
previousProgress = 0; //Will probably already be 0.
}
}
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//lastSpeedResult = taskProgress.kbps;
1
wasSpeedUpdatedAfterLastMeasurement = true; //This value is used to indicate
//whether the next measurement value will have a valid or an
//unknown speed.

}
J¥*

* This method is never called 'natively'
* We only call it by onCancelled
*/
@Override
protected void onPostExecute(Boolean result) {
TestActivity testActivity = testActivityWeakReference.get();
if (testActivity != null) {
testActivity.clearTransferProgress(); //We clear the progress label of TestActivity
1
}

@Override

protected void onCancelled(Boolean result) {
onPostExecute(result);
//HomeActivity.printIn("DataTransferTask.onCancelled()");

}

public boolean isDownloading() {
return isDownloading;

}

public float getLastSpeedResult() {
restartMeasurement();
if (wasSpeedUpdatedAfterLastMeasurement) { //We have new information since the
last measurement
wasSpeedUpdatedAfterLastMeasurement = false;
return lastSpeedResult;
}else {
return -2; //Unknown
}
}

/**
* Used when a new TestActivity is created while the test is still running.
* It's called after a TestActivity has been destroyed
*/
public void setTestActivityWeakReference(WeakReference<TestActivity>
testActivityWeakReference) {
this.testActivityWeakReference = testActivityWeakReference;

}
/**

* Called when a new sample is created and when a new download/upload starts
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* 50 as to dismiss the previously stored transfer data.

*/

private void restartMeasurement() {
lastSpeedMeasurementMillis = System.currentTimeMillis();
bytesTransferredAfterLastMeasurement = 0;

}
/*

* Calculates the transfer speed in kbps
*/
private float calculateKbps(int currentProgress, int timeElapsedMillis) {
return (currentProgress * 8f / 1024) / (Math.max(1, timeElapsedMillis) / 1000f);
}
}

package com.nikmix.mobilesignaltester.testactivity.datatransfer;
import com.nikmix.mobilesignaltester.homeactivity.HomeActivity;

import org.apache.commons.net.ftp.FTP;

import org.apache.commons.net.ftp.FTPClient;

import org.apache.commons.net.io.CopyStreamEvent;
import org.apache.commons.net.io.CopyStreamListener;

import java.io.lOException;
import java.io.InputStream;
import java.io.OutputStream;

/**
* Created by nikmix on 4/5/2017.
* A real implementation of an FTP server that uses the Apache library

*/

public class RealFtpServer implements FtpServer {
private final String url;
private final int port;
private final String username;
private final String password;
private final int chunkSize;

public RealFtpServer(String url, int port, String username, String password, int chunkSize) {

this.url = url;

this.port = port;
this.username = username;
this.password = password;
this.chunkSize = chunkSize;

@Override
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public boolean downloadFile(OutputStream outputStream, String remoteFilePath, final
ChunkFinishedListener chunkFinishedListener) throws IOException {

FTPClient ftpClient = createFtpClient(chunkFinishedListener);
ftpClient.setBufferSize(chunkSize); //The bytes between calls to the CopyStreamListener
ftpClient.setReceiveBufferSize(chunkSize);
ftpClient.setReceieveDataSocketBufferSize(chunkSize);
try {

ftpClient.connect(url, port);

ftpClient.login(username, password);

ftpClient.enterLocalPassiveMode();

ftpClient.setFileType(FTP.BINARY_FILE_TYPE);

boolean success = ftpClient.retrieveFile(remoteFilePath, outputStream); //Method for
downloading the file

if (success) {
//HomeActivity.printIn("File has been downloaded successfully.");
} else {
HomeActivity.printIn("File failed to download");
}
return success;
} finally {
outputStream.close();
try {
if (ftpClient.isConnected()) { //We disconnect from the server
ftpClient.logout();
ftpClient.disconnect();
}
} catch (IOException ex) {
ex.printStackTrace();

}
}
}

@Override
public boolean uploadFile(InputStream inputStream, String remoteFilePath, final
ChunkFinishedListener chunkFinishedListener) throws IOException {
FTPClient ftpClient = createFtpClient(chunkFinishedListener);
ftpClient.setBufferSize(chunkSize); //The bytes between calls to the CopyStreamListener
ftpClient.setSendBufferSize(chunkSize);
ftpClient.setSendDataSocketBufferSize(chunkSize);
try {
ftpClient.connect(url, port);
ftpClient.login(username, password);
ftpClient.enterLocalPassiveMode();
ftpClient.setFileType(FTP.BINARY_FILE_TYPE);
boolean success = ftpClient.storeFile(remoteFilePath, inputStream); //Method for
uploading the file

if (success) {
//HomeActivity.printin("File has been uploaded successfully.");
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}else {
HomeActivity.printIn("File failed to upload");
}
return success;
} finally {
inputStream.close();
try {
if (ftpClient.isConnected()) { //We disconnect from the server
ftpClient.logout();
ftpClient.disconnect();
}
} catch (IOException ex) {
ex.printStackTrace();
}
}
}

private FTPClient createFtpClient(final ChunkFinishedListener chunkFinishedListener) {
final FTPClient ftpClient = new FTPClient();
ftpClient.setCopyStreamListener(new CopyStreamListener() {
@Override
public void bytesTransferred(CopyStreamEvent event) {
bytesTransferred(event.getTotalBytesTransferred(), event.getBytesTransferred(),
event.getStreamSize());

}
/**

*
* @param totalBytesTransferred
* @param bytesTransferred
* @param streamSize
*/
@Override
public void bytesTransferred(long totalBytesTransferred,
int bytesTransferred, long streamSize) {
//HomeActivity.printIn("bytesTransferred " + totalBytesTransferred +
bytesTransferred + " " + streamSize);

+

//Here we call the chunkFinishedListener to indicate that some bytes were
transferred.
//Returns whether the user didn't cancel the test during the transfer
boolean shouldCancel = IchunkFinishedListener.onChunkFinished((int)
totalBytesTransferred,
(int) streamSize);
if (shouldCancel) {
try {
ftpClient.abort(); //Aborts the transfer
} catch (IOException e) {
e.printStackTrace();
!
}
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}
1;
return ftpClient;
}
}

package com.nikmix.mobilesignaltester.testactivity.samplestask;
import android.os.AsyncTask;

import com.nikmix.mobilesignaltester.testactivity.TestActivity;

import com.nikmix.mobilesignaltester.testactivity.datatransfer.DataTransferTask;
import com.nikmix.mobilesignaltester.testactivity.datatransfer.FtpServer;

import com.nikmix.mobilesignaltester.testactivity.location.LocationProvider;
import com.nikmix.mobilesignaltester.testactivity.core.SignalSample;

import com.nikmix.mobilesignaltester.testactivity.signal.MobileDataSignalProvider;

import java.lang.ref.WeakReference;
import java.util.ArrayList;

import java.util.Date;

import java.util.List;

/**
* Created by nikmix on 21/4/2017.
* This class represents an AsyncTask that creates a SignalSample every x seconds.
* It also handles the start and cancellation of a DataTransferTask that transfers
* files to and from an FTP server.
*/
public class GetSamplesTask extends AsyncTask<GetSamplesTask.TaskProperties,
SignalSample, Boolean> {
//A global instance so that the reference of the task is not lost
//if the activity that started it gets destroyed
public static GetSamplesTask Instance;

/**

* A class containing the execution arguments of the task

*/

public static class TaskProperties {
public final float intervalMillis; //Milliseconds between samples
public final float durationMillis; //Test duration

public TaskProperties(float intervalMillis, float durationMillis) {
this.intervalMillis = intervalMillis;
this.durationMillis = durationMillis;
1
}

//The TestActivity where the test data is displayed
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private WeakReference<TestActivity> testActivityWeakReference;

//The list that stores the SignalSamples when the TestActivity is destroyed
//so that they can be 'reattached' to the TestActivity once it's recreated.
private List<SignalSample> signalSamples;

//The object that provides the dBm and network type of the mobile device
private final MobileDataSignalProvider mobileDataSignalProvider;

//The 'child-task' that handles the transfer of the files.

private DataTransferTask dataTransferTask;

//The start time of the test

private long startTime;

//A boolean to indicate whether the task has finished or not
//(regardless if it finished successfully or was cancelled)
private boolean isFinished;

/**

* Constructor holding the objects that get used throughout each execution

*

* @param testActivity The activity to be notified when a sample is created
* @param ftpServer The FTP server used for the file-transfer

* @param mobileDataSignalProvider The dBm and network type provider

*/

public GetSamplesTask(TestActivity testActivity, FtpServer ftpServer,

MobileDataSignalProvider mobileDataSignalProvider) {

Instance = this;

this.testActivityWeakReference = new WeakReference<>(testActivity);

this.mobileDataSignalProvider = mobileDataSignalProvider;

//We create the DataTransferTask to be used for file-transfer

dataTransferTask = new DataTransferTask(testActivityWeakReference, this, ftpServer,
mobileDataSignalProvider);

}
/**

* Method that executes both tasks simultaneously
*
* @param taskProperties The execution arguments of the GetSamplesTask
* @param dataTransferTaskProperties The execution arguments of the DataTransferTask
*
/
public void execute(TaskProperties taskProperties, DataTransferTask.TaskProperties
dataTransferTaskProperties) {
signalSamples = new ArrayList<>(); //Create a new list of samples
isFinished = false;
executeOnExecutor(THREAD_POOL_EXECUTOR, taskProperties);
dataTransferTask.executeOnExecutor(THREAD _POOL_EXECUTOR,
dataTransferTaskProperties);

}
/**

* The main task function
*
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* @return whether it was cancelled or finished successfully

*/

@Override

protected Boolean dolnBackground(TaskProperties... taskProperties) {
startTime = System.currentTimeMillis();
TaskProperties taskPropertiesObject = taskProperties[0];

out:
//Label so that we can break to it from an second level loop
while (true) {
/*
* Create SignalSamples periodically and wait for intervalMillis milliseconds
* before the next creation
*/
publishProgress(new SignalSample(new Date(System.currentTimeMillis()),
LocationProvider.getinstance().getLastKnownLocation(),
mobileDataSignalProvider.getProtocol().getName(),
mobileDataSignalProvider.getDbm(),
dataTransferTask.isDownloading() ? SignalSample.TransferState. DOWNLOAD :
SignalSample.TransferState.UPLOAD,
dataTransferTask.getLastSpeedResult()));
/*
* Here, instead of waiting for intervalMillis, we wait multiple times
* for 500 milliseconds in order to check for cancellation so that we don't
* have to wait the whole interval for the task to finish.
*/
inti=0;
do{
if (isCancelled()) {
//HomeActivity.printin("Cancelled");
return false;
}
try {
Thread.sleep(500);
} catch (InterruptedException e) {
e.printStackTrace();

}
/*
* We finish the test if sufficient time has elapsed
*/
if (System.currentTimeMillis() - startTime > taskPropertiesObject.durationMillis) {
break out;
}
++i;
} while (i < taskPropertiesObject.intervalMillis / 500);
}
return true;
}
/**

* Used for adding the new SignalSample to either the TestActivity list
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* or the signalSamples list of this task in case the activity has been
* destroyed.
*
* @param signalSamples the created SignalSample
*/
@Override
protected void onProgressUpdate(SignalSample... signalSamples) {
TestActivity testActivity = testActivityWeakReference.get();
if (testActivity != null) {
//Added to TestActivity which in turn notifies the tab fragments to update their
content.
testActivity.addSignalSample(signalSamples[0]);
}else {
//Added to this AsyncTask's signalSamples list.
addSignalSample(signalSamples[0]);
1
}

/**

* Called once the task finishes, we notify the TestActivity to write the test
* to afile.

*

* @param result the result returned from dolnBackground
*/
@Override
protected void onPostExecute(Boolean result) {
TestActivity testActivity = testActivityWeakReference.get();
if (testActivity != null) {
testActivity.setTestFinished(true);
1
//We cancel the DataTransferTask
dataTransferTask.cancel(false);
isFinished = true; //Set the isFinished variable

}
/**

* Called if the activity was cancelled, does the same as onPostExecute
%

* @param result the result returned from dolnBackground

*/

@Override

protected void onCancelled(Boolean result) {
//HomeActivity.printIn("GetSamplesTask.onCancelled(" + result + ")");
onPostExecute(result);

}
/**

* Used when the TestActivity gets destroyed or recreated.
*

* @param testActivity If testActivity is null, it means that
* the TestActivity was destroyed during the test.
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* Otherwise, it means it was recreated so we

* attach the signalSamples list contents to
* it.
*/

public void setTestActivity(TestActivity testActivity) {
if (testActivity != null) {
//We reattach the signalSamples contents to TestActivity and
//clear them from the GetSamplesTask
testActivity.getSignalSamples().addAll(signalSamples);
signalSamples.clear();
}else {
//We copy the TestActivity's samples to the signalSamples list
//so that they don't get lost during the TestActivity's destruction
signalSamples.addAll(testActivityWeakReference.get().getSignalSamples());
1
testActivityWeakReference = new WeakReference<>(testActivity);
//We set the DataTransferTask's TestActivity to the new TestActivity (through the
WeakReference object)
dataTransferTask.setTestActivityWeakReference(testActivityWeakReference);

}

//Used by TestActivity to check if it has already been attached to the GetSamplesTask
//during the call of the onStart method of TestActivity
public TestActivity getTestActivity() {

return testActivityWeakReference.get();

}

//Used by DataTransferTask to add samples when connection is lost or when a download

//or upload finishes. It in turn adds the sample to either TestActivity or the

//signalSamples list.

public void addSignalSample(SignalSample signalSample) {
signalSamples.add(signalSample);

}

//Returns the start-time of the test
public long getStartTime() {
return startTime;

}

//Returns whether the task has finished execution (regardless of whether it was cancelled
or not)
public boolean isFinished() {
return isFinished;

}
}

package com.nikmix.mobilesignaltester.testactivity;
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import android.content.Intent;

import android.content.SharedPreferences;

import android.content.res.Resources;

import android.os.Bundle;

import android.preference.PreferenceManager;
import android.support.design.widget.Snackbar;
import android.support.design.widget.TabLayout;
import android.support.v4.app.Fragment;

import android.support.v4.app.FragmentManager;
import android.support.v4.app.FragmentPagerAdapter;
import android.support.v4.view.ViewPager;

import android.support.v7.app.AppCompatActivity;
import android.support.v7.widget.Toolbar;

import android.text.format.DateFormat;

import android.view.Menu;

import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import android.widget.TextView;

import com.nikmix.mobilesignaltester.R;

import com.nikmix.mobilesignaltester.homeactivity.HomeActivity;

import com.nikmix.mobilesignaltester.settings.SettingsActivity;

import com.nikmix.mobilesignaltester.testactivity.datatransfer.DataTransferTask;
import com.nikmix.mobilesignaltester.testactivity.datatransfer.RealFtpServer;

import com.nikmix.mobilesignaltester.testactivity.datatransfer.SimulatedFtpServer;
import com.nikmix.mobilesignaltester.testactivity.graph.GraphFragment;

import com.nikmix.mobilesignaltester.testactivity.io.FileWriterParser;

import com.nikmix.mobilesignaltester.testactivity.core.SignalSample;

import com.nikmix.mobilesignaltester.testactivity.sampleslist.SignalSamplesListFragment;
import com.nikmix.mobilesignaltester.testactivity.samplestask.GetSamplesTask;

import com.nikmix.mobilesignaltester.testactivity.signal.RealMobileDataSignalProvider;
import
com.nikmix.mobilesignaltester.testactivity.signal.SimulatedMobileDataSignalProvider;

import java.io.ByteArraylnputStream;
import java.io.ByteArrayOutputStream;
import java.io.File;

import java.io.InputStream;

import java.io.OutputStream;

import java.util.ArrayList;

import java.util.Date;

import java.util.List;

import java.util.Locale;

/**

* Activity where tests are displayed/executed.

*/

public class TestActivity extends AppCompatActivity implements
SignalSamplesListFragment.OnListFragmentinteractionListener {
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public static final String UPLOAD_FILE_PATH = "test_upload.mp3"; //The file to upload to
the FTP server

//Key used in onCreate in order to de-serialize the list of samples saved in
//onSavelnstanceState (when pausing) using the same key.
public static final String KEY_SAMPLES_LIST = "KEY_SAMPLES_LIST";

/**

* The {@link android.support.v4.view.PagerAdapter} that will provide
* fragments for each of the sections. We use a

* {@link FragmentPagerAdapter} derivative, which will keep every

* loaded fragment in memory. If this becomes too memory intensive, it
* may be best to switch to a

* {@link android.support.v4.app.FragmentStatePagerAdapter}.

*/

private SectionsPagerAdapter mSectionsPagerAdapter;

//List of listeners used to notify tab fragments of changes in the list of samples below
private List<SignalSamplesListener> signalSamplesListeners;

/**
* The {@link ViewPager} that will host the section contents.
*/
private ViewPager mViewPager;
//Button that starts/cancels a test
private Button startTestButton;
//The file name to be loaded if we're loading an existing test.
//This variable gets its value from the arguments of the Intent that started this activity.
private String testFileName;
//The current list of SignalSamples of the test. (if a test is in progress, this list gets bigger in
time)
private List<SignalSample> signalSamples;

@Override

protected void onCreate(Bundle savedInstanceState) {
//We initialize it before super.onCreate, because the fragments' onCreateView
//gets called during super.onCreate, and it makes use of this variable.
signalSamplesListeners = new ArrayList<>();
super.onCreate(savedinstanceState);
//HomeActivity.printIn("onCreate");

setContentView(R.layout.test_activity_tabs);

//Set the Toolbar as action bar
Toolbar toolbar = (Toolbar) findViewByld(R.id.toolbar);
setSupportActionBar(toolbar);

//When we press the startTestButton we either start a new test or

//cancel the GetSamplesTask of the existing test.

startTestButton = (Button) findViewByld(R.id.start_test_button);

startTestButton.setOnClickListener(new View.OnClickListener() {
@Override
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public void onClick(View view) {
if (GetSamplesTask.Instance != null) {
GetSamplesTask.Instance.cancel(false);
//We disable it until the GetSamplesTask finishes writing the
//test into a file.
startTestButton.setEnabled(false);
}else {
setTestFinished(false);
}
}
1;

/*

* If there's no running task to attach to activity to, we either load

* the list of SignalSamples from the savedInstanceState bundle (if the
* activity was paused and recreated) or reload a test from its text file
* if the TestActivity is created from scratch.

* |If the testFileName is null, loadSignalSamples just initializes the

* signalSamples list.

*/

if (lattachToRunningTask(false)) { //The argument is false cause the fragments haven't

initialized yet.

if (savedInstanceState != null) {
signalSamples = (List<SignalSample>)

savedInstanceState.getSerializable(KEY_SAMPLES_LIST);

}else {
testFileName =

getintent().getStringExtra(HomeActivity.ARG_EXISTING_TEST_FILE_NAME);

signalSamples = loadSignalSamples();

}

!
// Create the adapter that wi

// Il return a fragment for each of the four
// primary sections of the activity.
mSectionsPagerAdapter = new SectionsPagerAdapter(getSupportFragmentManager());

// Set up the ViewPager with the sections adapter.
mViewPager = (ViewPager) findViewByld(R.id.container);
mViewPager.setAdapter(mSectionsPagerAdapter);

TabLayout tablLayout = (TabLayout) findViewByld(R.id.tabs);
tabLayout.setupWithViewPager(mViewPager);

// FloatingActionButton fab = (FloatingActionButton) findViewByld(R.id.fab);

// fab.setOnClickListener(new View.OnClickListener() {

// @Override

// public void onClick(View view) {

// Snackbar.make(view, "Replace with your own action", Snackbar.LENGTH_LONG)
// .setAction("Action", null).show();

/] }

/W
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}

@Override

public void onStart() {
super.onStart();
//HomeActivity.printin("onStart");
//Attempts to attach the activity to an existing, running GetSamplesTask.
//f the task exists, the signalSamples list is refreshed by the
//fragments by calling the SignalSamplesListeners refreshSamples method
attachToRunningTask(true);

}
ok

* Just for debug reasons

*/

@Override

public void onRestart() {
super.onRestart();
//HomeActivity.printIn("onRestart");

}
/**

* Just for debug reasons

*/

@Override

public void onPause() {
super.onPause();
//HomeActivity.printin("onPause");

}
/**

* If a GetSamplesTask is already running, we 'detach’ this activity from
*it, which transfers the signalSamples list to the GetSamplesTask.
*/
@0Override
public void onStop() {

super.onStop();

//HomeActivity.printIn("onStop");

if (GetSamplesTask.Instance != null) {

GetSamplesTask.Instance.setTestActivity(null);

}

}

/**

* Just for debug reasons

*
/

@0Override

public void onResume() {
super.onResume();
//HomeActivity.printIn("onResume");

}
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/**

* Just for debug reasons

*
/

@Override

public void onDestroy() {
//HomeActivity.printIn("onDestroy");
super.onDestroy();

}
J¥*

*If no GetSamplesTask is running, we save the existing signalSamples of the
* (finished) test inside the bundle as a serialized object - list.
*

* @param bundle the Bundle to save the signalSamples list.
*/
@Override
public void onSavelnstanceState(Bundle bundle) {
super.onSavelnstanceState(bundle);
//HomeActivity.printIn("onSavelnstanceState");
if (GetSamplesTask.Instance == null) {
bundle.putSerializable(KEY_SAMPLES_LIST, (ArrayList<SignalSample>) signalSamples);
1
}

/**
* Method for creating the options menu from an xml file
*

* @param menu The menu object that will be the parent of the inflated menu
*/
@Override
public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenulnflater().inflate(R.menu.menu_test, menu);
return true;

}
/**

* This method is called when a menu item of the options menu is selected

*

* @param item The selected item

* @return if the event has handled

*/

@Override

public boolean onOptionsltemSelected(Menultem item) {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
intid = item.getltemld();

//noinspection SimplifiablelfStatement
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if (id == R.id.action_settings) {
//We open the SettingsActivity
Intent intent = new Intent(this, SettingsActivity.class);
startActivity(intent);
return true;

}

return super.onOptionsitemSelected(item);

}
J¥*

* |s called whenever a list item of the SignalSamplesListFragment list is pressed

*

* @param item The SignalSample connected to the list-item pressed.

*/

@Override

public void onListFragmentinteraction(SignalSample item) {
//Select map tab and zoom to point...
mViewPager.setCurrentltem(1); //We change the tab to the TestMapParentFragment
//We center on the location of the SignalSample on the map
((TestMapParentFragment)

findFragment(TestMapParentFragment.class)).centerOnlLocation(item.location);

}
/**

* Adds a SignalSamplesListener to the activity when a tab fragment is created

*/

public void addSignalSamplesListener(SignalSamplesListener signalSamplesListener) {
signalSamplesListeners.add(signalSamplesListener);

}
/**

* Removes the added SignalSamplesListener when a tab fragment is destroyed

*/

public void removeSignalSamplesListener(SignalSamplesListener signalSamplesListener) {
signalSamplesListeners.remove(signalSamplesListener);

}
/**

* Adds a SignalSample to the signalSamples list and notifies the SignalSamplesListeners
* so that the fragments-listeners update their contents.
*
* @param signalSample the added SignalSample
*
/
public void addSignalSample(SignalSample signalSample) {
signalSamples.add(signalSample);
for (SignalSamplesListener signalSamplesListener : signalSamplesListeners) {
signalSamplesListener.sampleCreated(signalSample);
}
}

92

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:06:22 EEST - 167.114.118.212



/**
* Clears the signalSamples list and notifies the SignalSamplesListeners so
* that the fragments-listeners update their contents.
*/
public void clearSamples() {
signalSamples.clear();
for (SignalSamplesListener signalSamplesListener : signalSamplesListeners) {
signalSamplesListener.refreshSamples();
}
}

/**

* @return the SignalSamples list of the activity.

*/

public List<SignalSample> getSignalSamples() {
return signalSamples;

}
/**

* This method updates the transfer progress label that shows the progress

* of downloads and uploads.
*

* @param taskProgress The TaskProgress that contains info about the latest

* progress update.
* @param isDownloading Whether it's a download or an upload
*/

public void updateTransferProgress(DataTransferTask.TaskProgress taskProgress, boolean
isDownloading) {
TextView dataTransferTextView = (TextView) findViewByld(R.id.transfer_progress);
//The result string is displayed in the transfer-progress label.
String result = (isDownloading ? getString(R.string.downloading) :
getString(R.string.uploading)) + " ";
String progressString;
String fileSizeString;
if (taskProgress.fileSize > 0) { //If the file-size is available it shows the transferred
percentage.
progressString = String.format(Locale.US, "%.1f", (taskProgress.currentProgress /
(float) taskProgress.fileSize) * 100) + "%";
fileSizeString =" " + getString(R.string.out_of) +
"""+ (int) Math.ceil(taskProgress.fileSize / 1024f) + " " + getString(R.string.kb);
}else { //Only shows the Kb transferred
progressString = (int) Math.ceil(taskProgress.currentProgress / 1024f) + " " +
getString(R.string.kb);
fileSizeString ="";
}
result += progressString + fileSizeString;
dataTransferTextView.setText(result);

}

//Clears the transfer-progress label
public void clearTransferProgress() {
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TextView dataTransferTextView = (TextView) findViewByld(R.id.transfer_progress);
dataTransferTextView.setText("");

}
/**

* If the value is false, it starts a new test. Otherwise, it saves the
* current signalSamples values to a file and enables the startTestButton
* so that we can start a new test.
*
* @param value Argument to either start or end a test.
*/
public void setTestFinished(boolean value) {
if (value) {
//We take the start timestamp of the test from GetSamplesTask
Date testStartDate = new Date(GetSamplesTask.Instance.getStartTime());
//Message to indicate the test is being saved.
Snackbar snackbar = Snackbar.make(findViewByld(R.id.main_content),
R.string.saving_test, Snackbar.LENGTH_INDEFINITE);
snackbar.setAction("", null).show();
//We disable the startTestButton until the file gets written
startTestButton.setEnabled(false);
FileWriterParser.writeFile(getBaseContext(), testStartDate, signalSamples,
new File(getBaseContext().getFilesDir(),
DateFormat.format(HomeActivity. DATE_FORMAT, testStartDate) + ".txt"));
snackbar.dismiss();
startTestButton.setEnabled(true); //We re-enable the startTestButton
GetSamplesTask.Instance = null;
}else {
/*
* Here we start a new GetSamplesTask which commences the test. We
* use the SettingsActivity shared preferences as parameters.
*/
SharedPreferences sharedPreferences =
PreferenceManager.getDefaultSharedPreferences(TestActivity.this);
clearSamples();
new GetSamplesTask(this,
sharedPreferences.getBoolean(SettingsActivity.KEY_IS_FTP_SERVER_SIMULATED,
false) ?
new SimulatedFtpServer(SettingsActivity. TRANSFER_CHUNK_SIZE) : new
RealFtpServer(
sharedPreferences.getString(SettingsActivity.KEY_FTP_SERVER_URL,
getResources().getString(R.string.pref_ftp_server_url_default_value)),

Integer.parselnt(sharedPreferences.getString(SettingsActivity.KEY_FTP_SERVER_PORT,

getResources().getString(R.string.pref_ftp_server_port_default_value))),
sharedPreferences.getString(SettingsActivity.KEY_FTP_SERVER_USERNAME,

getResources().getString(R.string.pref_ftp_server_username_default_value)),
sharedPreferences.getString(SettingsActivity.KEY_FTP_SERVER_PASSWORD,

getResources().getString(R.string.pref _ftp _server_password_default_value)),
SettingsActivity. TRANSFER_CHUNK_SIZE

)
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sharedPreferences.getBoolean(SettingsActivity.KEY_IS_DATA_SIGNAL_PROVIDER_SIMULATE
D, false) ?
new SimulatedMobileDataSignalProvider() :
(RealMobileDataSignalProvider.getinstance() == null ? new
SimulatedMobileDataSignalProvider() : RealMobileDataSignalProvider.getinstance())
).execute(new GetSamplesTask.TaskProperties(

Integer.parselnt(sharedPreferences.getString(SettingsActivity.KEY_SAMPLES_INTERVAL_SEC
ONDS,

getResources().getString(R.string.pref_samples_interval_seconds_default_value))) * 1000,

Integer.parselnt(sharedPreferences.getString(SettingsActivity.KEY_TEST DURATION_SECON
DS,

getResources().getString(R.string.pref _test_duration_seconds_default_value))) * 1000

),

new DataTransferTask.TaskProperties(

DataTransferTask.TransferBehaviour.getByld(sharedPreferences.getString(SettingsActivity.K
EY TRANSFER_BEHAVIOUR,

getResources().getString(R.string.pref_transfer_behaviour_default_value))),
sharedPreferences.getString(SettingsActivity.KEY_REMOTE_FILE_PATH,

getResources().getString(R.string.pref_remote_file_path_default_value)),
UPLOAD_FILE_PATH,
new DataTransferTask.OutputStreamGenerator() { //We don't save the
downloaded file, just put it inside a ByteArrayOutputStream
@Override
public OutputStream getOutputStream(String filePath) {
return new ByteArrayOutputStream();
}
}, new DataTransferTask.InputStreamGenerator() {
@Override
public InputStream getInputStream(String filePath) {
try {
return getResources().openRawResource(R.raw.test_upload);
} catch (Resources.NotFoundException e) {
HomeActivity.printin("ByteArraylnputStream");
e.printStackTrace();
//1f the file to be uploaded is not found, we upload a 2Mb 'empty' byte-
array
return new ByteArraylnputStream(new byte[2 * 1024 * 1024]);

}
}

}
));

}
setStartTestButtonText(!value); //Update the startTestButton's text
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}

/**

* @param refreshSamples defines whether we will call the refreshSamples
* method on the SignalSamplesListeners added to

* TestActivity

* @return if there was a running GetSamplesTask when this was called.

*/

private boolean attachToRunningTask(boolean refreshSamples) {
if (GetSamplesTask.Instance != null) {
//If the running GetSamplesTask doesn't have an activity attached
//to it, we copy the task's SignalSamples to the TestActivity
//through the setTestActivity() method.
if (GetSamplesTask.Instance.getTestActivity() == null) {
if (signalSamples != null) {
signalSamples.clear();
} else {
signalSamples = new ArrayList<>();
}
GetSamplesTask.Instance.setTestActivity(this); //if the pending samples aren't
cleared they should be added
if (refreshSamples) { //We call the SignalSamplesListeners so
//that the tab fragments update their contents.
for (SignalSamplesListener signalSamplesListener : signalSamplesListeners) {
signalSamplesListener.refreshSamples();

}
}

boolean isFinished = GetSamplesTask.Instance.isFinished();
//If the GetSamplesTask hasn't been cancelled and hasn't been finished,
//we enable the startTestButton so that the user can stop the test.
startTestButton.setEnabled(!GetSamplesTask.Instance.isCancelled() &&
lisFinished);
setStartTestButtonText(lisFinished); //Update
if (isFinished) {
setTestFinished(true); //Here, we write the test into a text file.
}
}

return true; //Could return true only inside the if but it works as is too..

}

return false; //No task is running

}

//Here we load the SignalSamples from an existing test, unless the
//testFileName is null, when we only initialize the list.
private List<SignalSample> loadSignalSamples() {
List<SignalSample> loadedSamples;
if (testFileName != null) {
loadedSamples = FileWriterParser.readFile(new File(getBaseContext().getFilesDir(),
testFileName));
}else {
loadedSamples = new ArrayList<>();
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}

return loadedSamples;

}

//A method used for getting the instance of a fragment from the
//fragment manager by its class
private Fragment findFragment(Class fragmentClass) {
for (Fragment fragment : getSupportFragmentManager().getFragments()) {
if (fragmentClass.isInstance(fragment)) {
return fragment;
}
}

return null;

}

//Here we update the text of the startTestButton, depending on

//whether a test is running or not.

private void setStartTestButtonText(boolean isTestRunning) {
startTestButton.setText(isTestRunning ? R.string.stop_test : R.string.new_test);

}
/**

* A {@link FragmentPagerAdapter} that returns a fragment corresponding to
* one of the sections/tabs/pages.
*
/
public class SectionsPagerAdapter extends FragmentPagerAdapter {
public SectionsPagerAdapter(FragmentManager fm) {
super(fm);

}

@Override
public Fragment getltem(int position) {
//HomeActivity.printin("getltem");
//HomeActivity.printin(getSupportFragmentManager().getFragments() + "");
// getltem is called to instantiate the fragment for the given page.
// Returns a new Fragment instance for each position
if (position == 0) {
return SignalSamplesListFragment.newlInstance();
} else if (position == 1) {
TestMapParentFragment mapParentFragment = new TestMapParentFragment();

// Obtain the SupportMapFragment and get notified when the map is ready to be
used.
//mapParentFragment = (SupportMapFragment) getSupportFragmentManager()
// findFragmentByld(R.id.map);
return mapParentFragment;
} else if (position == 2) {
return GraphFragment.newlnstance(true);
} else if (position == 3) {
return GraphFragment.newlnstance(false);

}
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return null;

}

@Override

public int getCount() {
// Show 4 total pages.
return 4;

}
aki

* @param position The tab position - index
* @return the title of each tab
*/
@Override
public CharSequence getPageTitle(int position) {
switch (position) {
case O:
return getString(R.string.samples);
case 1:
return getString(R.string.map);
case 2:
return getString(R.string.dbm_graph);
case 3:
return getString(R.string.speed_graph);
}
return null;
1
}
}

package com.nikmix.mobilesignaltester.testactivity;

import android.graphics.Color;

import android.os.Bundle;

import android.support.v4.app.Fragment;

import android.support.v4.app.FragmentTransaction;
import android.view.LayoutInflater;

import android.view.View;

import android.view.ViewGroup;

import com.google.android.gms.maps.CameraUpdateFactory;

import com.google.android.gms.maps.GoogleMap;

import com.google.android.gms.maps.OnMapReadyCallback;

import com.google.android.gms.maps.SupportMapFragment;

import com.google.android.gms.maps.model.BitmapDescriptor;

import com.google.android.gms.maps.model.BitmapDescriptorFactory;
import com.google.android.gms.maps.model.LatLng;

import com.google.android.gms.maps.model.MarkerOptions;
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import com.google.android.gms.maps.model.Polyline;

import com.google.android.gms.maps.model.PolylineOptions;

import com.nikmix.mobilesignaltester.R;

import com.nikmix.mobilesignaltester.homeactivity.HomeActivity;

import com.nikmix.mobilesignaltester.testactivity.location.LocationProvider;
import com.nikmix.mobilesignaltester.testactivity.core.Coordinates;

import com.nikmix.mobilesignaltester.testactivity.core.SignalSample;

import java.util.ArrayList;
import java.util.List;
import java.util.Locale;

/**

* Created by nikmix on 10/4/2017.

* This fragment-class contains a SupportMapFragment which displays the

* locations of the SignalSamples of the test (with color variations for different
* transfer speeds) and also the path of the locations.

*/

public class TestMapParentFragment extends Fragment implements SignalSamplesListener {
private static final float ZOOM = 17; //The zoom of the map so that
//enough locations are shown inside the map view-port during a car-ride.

private SupportMapFragment mapFragment; //The SupportMapFragment that displays
the main map.

private GoogleMap googleMap; //The google map object used
private Polyline polyline; //A Polyline object containing the locations of the SignalSamples.
It represents the path of the locations.

//1t's a runnable we use to store a map action request as in a queue
//so that it will be executed once the map is ready in case the map
//wasn't ready when the request was made.

private Runnable onMapReadyAction;

@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedinstanceState) {
//HomeActivity.printin("onCreateView");
View rootView = inflater.inflate(R.layout.test_activity_fragment_test_map_parent,
container, false);
mapFragment = new SupportMapFragment();
addMapFragment(mapFragment);

/*
* Here we request a new GoogleMap object and once it's obtained
* we set it up with the existing SignalSamples (if any)
*/
mapFragment.getMapAsync(new OnMapReadyCallback() {
@Override
public void onMapReady(GoogleMap googleMap) {
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/l
/l
/l
/l

//HomeActivity.printin("onMapReady");
TestMapParentFragment.this.googleMap = googleMap;
try {
//Adds a center-on-location button to the map
googleMap.setMyLocationEnabled(true);
} catch (SecurityException e) {
e.printStackTrace();
}
//We center the map to our current location
centerOnlocation(LocationProvider.getinstance().getLastKknownLocation(), false);
addSamplesPath(); //We add the existing samples path to the map (with markers)

//If the onMapReadyAction isn't null, we execute it
if (onMapReadyAction != null) {
onMapReadyAction.run();
onMapReadyAction = null;
}
}

1;
//We add this object as a SignalSamplesListener to TestActivity

//(so that it gets updated during the test)
((TestActivity) getContext()).addSignalSamplesListener(this);
return rootView;

}

@Override
public void onPause() {
super.onPause();
FragmentTransaction fragmentTransaction =

getFragmentManager().beginTransaction();

//
//
//
//
//
1l
//
//
//
//
//

fragmentTransaction.remove(mapFragment);
fragmentTransaction.commit();

}

@Override
public void onResume() {
super.onResume();
if (lgetFragmentManager().getFragments().contains(mapFragment)) {
addMapFragment(mapFragment);
}
}

@Override

public void onDestroy() {
//We remove this object from the SignalSamplesListeners list of TestActivity.
((TestActivity) getActivity()).removeSignalSamplesListener(this);
super.onDestroy();

}

//A method for identifying if the GoogleMap is ready.
public boolean isMapReady() {
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return googleMap != null;

}
/**

* A method that centers the map to the requested location using smooth animation

*

* @param location The target location

*/

public void centerOnLocation(final Coordinates location) {
centerOnLocation(location, true);

}
ok

* A method that centers the map to the requested location
*
* @param location The target location
* @param animate Whether we want the map to center instantaneously or smoothly
(with animation)
*/
public void centerOnLocation(final Coordinates location, final boolean animate) {
Runnable centerOnlLocationAction = new Runnable() {
@Override
public void run() {
if (location != null) {
if (animate) {
googleMap.animateCamera(CameraUpdateFactory.newlLatLngZoom(new
LatLng(location.lat, location.lon), ZOOM));
} else {
googleMap.moveCamera(CameraUpdateFactory.newlLatLngZoom(new
LatLng(location.lat, location.lon), ZOOM));
1
}
}
|3
//If the map is ready, we execute the action now.
//Otherwise we set it as the onMapReadyAction so that it gets executed
//once the map is ready.
if (lisMapReady()) {
this.onMapReadyAction = centerOnlLocationAction;
}else {
centerOnLocationAction.run();
}
}

/**

* This method adds a new LatLng object to the polyline and also
* a marker with information about the SignalSample

* (dBm, speed, if it's download or upload).

* It also centers the map to the new SignalSample.

*

* @param signalSample The new SignalSample
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*/
@Override
public void sampleCreated(SignalSample signalSample) {
if (isMapReady()) {
Coordinates location = signalSample.location;
if (location != null) {
List<LatLng> points = polyline.getPoints();
points.add(new LatLng(location.lat, location.lon));
polyline.setPoints(points);
addMarker(signalSample); //Creates the marker that describes the sample
centerOnLocation(location); //Centers to the new sample

}
}
}

/**
* Refreshes the map
*/
@Override
public void refreshSamples() {
if (isMapReady()) {
googleMap.clear();
addSamplesPath(); //Adds the samples of TestActivity to the map
//using a polyline and markers. It also centers the map to the
//first SignalSample of the test.
}
}

/**

* Adds the samples of TestActivity to the map using a polyline

* and markers. It also centers the map to the first SignalSample

* of the test.

*/

private void addSamplesPath() {
TestActivity testActivity = (TestActivity) getActivity();
List<SignalSample> signalSamples = testActivity.getSignalSamples();

//We create a list containing all the non-null locations of the
//SignalSamples list.
List<LatLng> lineCoordinates = new ArrayList<>();
for (SignalSample signalSample : signalSamples) {
Coordinates location = signalSample.location;
if (location != null) {
LatLng coordinates = new LatLng(location.lat, location.lon);
lineCoordinates.add(coordinates);
//We also add a marker for each of those locations.
addMarker(signalSample);
}
}

//We center to the first SignalSample's location of the test.
if (IsignalSamples.isEmpty()) {
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Coordinates location = signalSamples.get(0).location;
centerOnLocation(location, false);

}

createPolyline(); //Add a new Polyline to the map
List<LatLng> points = polyline.getPoints();
points.addAll(lineCoordinates);
polyline.setPoints(points); //Add the locations list to it

}
J¥*

* Creates an empty Polyline with blue color and adds it to the map.
*/
private void createPolyline() {
PolylineOptions polylineOptions = new PolylineOptions();
polylineOptions.color(Color.BLUE);
//polylineOptions.visible(true);
polyline = googleMap.addPolyline(polylineOptions);
}

/**
* Here we create a marker from the SignalSample's information.
*

* @param signalSample The SignalSample used to create the marker..
*
/
private void addMarker(SignalSample signalSample) {
Coordinates location = signalSample.location;
if (location = null) {
MarkerOptions markerOptions = new MarkerOptions();
markerOptions.position(new LatLng(location.lat, location.lon));
//Here, we set a colored icon to the marker which color depends
//on the sample's transfer speed and whether it's a download
//or an upload.
markerOptions.icon(getColoredlcon(signalSample));
//We set the title of the marker as the network type of the device
//plus the dBms when the sample was created
markerOptions.title(signalSample.protocol + " (" + String.format(Locale.US, "%.1f",
signalSample.dbm) +" " +
getResources().getString(R.string.dom) + ")");
//We set the snipped of the marker as the transfer-state of the sample
//plus the transfer speed.
markerOptions.snippet(SignalSample.getStringByTransferState(getResources(),
signalSample.transferState) + " " +
getSpeedString(signalSample.speedinKbps));
googleMap.addMarker(markerOptions);
}
}

/**
* Creates a BitmapDescriptor that contains the marker icon having it
* colored depending on the transfer speed of the SignalSample and
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* whether the transfer-state is a download or an upload.
*
* @param signalSample The sample to create the marker from.
* @return the BitmapDescriptor
*/
private BitmapDescriptor getColoredlcon(SignalSample signalSample) {
//If it's a download, we use a orange icon if the speed is zero
//and a green one if the speed is above 5000 kbps. If the speed
//is between, we use an intermediate color depending on the speed.
if (signalSample.transferState == SignalSample.TransferState. DOWNLOAD | |
signalSample.transferState == SignalSample.TransferState. DOWNLOAD_COMPLETE)

float hueMin = BitmapDescriptorFactory.HUE_ ORANGE;
float hueMax = BitmapDescriptorFactory.HUE_GREEN;
float maxSpeed = 5000;
float speedIinKbps = Math.max(0, Math.min(signalSample.speedinKbps, maxSpeed));
return BitmapDescriptorFactory.defaultMarker(hueMin + (hueMax - hueMin) *
speedInKbps / maxSpeed);
}else {
//Ifit's an upload, we use a red icon if the speed is zero
//and a blue one if the speed is above 1600 kbps. If the speed
//is between, we use an intermediate color depending on the speed.
float hueMin = BitmapDescriptorFactory.HUE_BLUE;
float hueMax = BitmapDescriptorFactory.HUE_ROSE;
float maxSpeed = 1600;
float speedIinKbps = Math.max(0, Math.min(signalSample.speedinKbps, maxSpeed));
return BitmapDescriptorFactory.defaultMarker(hueMin + (hueMax - hueMin) * (1 -
(speedinKbps / maxSpeed)));
1
}

//Here we add the SupportMapFragment to the parent fragment through
//the FragmentManager.
private void addMapFragment(SupportMapFragment supportMapFragment) {
FragmentTransaction fragmentTransaction =
getFragmentManager().beginTransaction();
fragmentTransaction.replace(R.id.support_map_fragment_container,
supportMapFragment);
fragmentTransaction.commit();

}
/**

* We return a String showing the speed.
%

* @param speedInKbps If the parameter is set to -2 we show 'Unknown'.

* If it's -1 (Connection Lost), we show 0.

* Otherwise we show the speedinKbps value.
* @return the String describing the speed

*/

private String getSpeedString(float speedinKbps) {
if (speedInKbps > -2) {
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return String.format(Locale.US, "%.1f",
speedinKbps < 0 ? 0 : speedInKbps) + " " +
getResources().getString(R.string.kbps);
telse {
return getResources().getString(R.string.unknown);
}
}
}
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