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NpoAoyog

H véa mpaypatikotnTa oTo XWPOo TNG KWwnThg tThAedwviog dopeital yupw amo tn petadopd
Sebopévwv pe vPnAécg Ttayutnteg. OL XpHOTEG €XOUV TTAEOV TN SUVATOTNTA VA TAONYOUVTAL OTOV
TIAYKOOWLO 10TO, va PBAémouv Bivieo Kal va akoUV HOUCIKN, va SlaBalouv NAEKTPOVLKEG
epnuepibeg kal moAa aAla, PHEOW TWV KWVNTWV Tou¢ thAedwvwv. ITo MAALOLO TNG VEAC
TEXVOAOYLIKNG TPAYUATIKOTNTOG, TNG €€dmAwong, dnAadn, Twv 3G SIKTUWV Kal TG eRdaviong
Twv 4G, ol etalpeieg Kwntng tnAedpwvioag xpelaloval epyodsia PHETPNONG TWV TAXUTATWVY
petadopag Sedopévwy oto SikTuo Touc.

YTnv katevBuvon auth avantuéape £va ohokAnpwpévo cuotnua (Client — Server) pétpnong kat
Kataypadnc g moLotnTag tou SIktuou w¢ mpog tv taxvtnta petadoonc (downlink) kat to
Xpovo kobBuotépnong (latency). Itnv mAeupd tou Client anodoaocicaps va avamtifoupe pio
epapuoyn (KampRate) yla kivnta pe Asitoupylkd cuotnua Android, Adyw tng SUVAULKAG TToU
£XEL, 0AAG Kal Twv TToAAWV SuvartotTwy ou npoodEpeL. Tooo otov Client, 6co Kal otov Server,
N YAWoOoQ MPOYPAUUATIOMOoU TIoU Xpnotpomnot)nke ntav n Java. Itdxog pag nrav n dnuoupyia
£VOC OUOTNUATOC TTIOU Ba TtapEXel ALOMLOTA KAl CUYKPLOLUO ATTOTEAECUOTA OTTOTUTIWVOVTAG TLG
Suvatotnteg tou SIKTUOoU Kat oklaypadovtag Thv eUneLlpia Tou xprotn.

210 onueio auto Ba Beha va ekppdow TIC OEpUEC HOU EUXAPLOTIEC TIPOG TOV Kabnyntn, K.
Euotablo fukd, mou pou £6woe tn duvatotnta va acXoAnbw pe auto To TOAU evlladEpov
Bpua.

Eniong, OéAw va euxaplotiow tnVv Ka. Euyevia ASapomouAou Kat Tov K. Kwvotavtivo Aspéotiya,
S16aktopec ¢ oxoAng HMMY kat péAn Ttou Epyaotnpiou Kwntwv kot MNpoowrikwy
Emkowvwviwy, yla thv moAUTIun BorBela Toug KoL TNV ayaotr) cUVePYaoia Katd tn SLdpKeLa
EKTIOVNONG TNC SUMAWUATIKAG EPYACLOC LOU.

Euxopal n epyacia auth va anodelxBel xproLun 0TouG AVayVWOTEC TNG.
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NepiAnyn

H petadopd Sedopévwv pe uvdPnAéc taxltnteg avolyel véoug SpOHOUG yla TNV KNt
Asdwvia, pe tnv e€amiwon Twv 3G Kal tn oxediaon twv 4G diktuwv. Napoucialetal, Aoumodv,
n ovaykn ylo mpooSloplopd Twv TaXUTATWY ToU TOPEXEL To SIKTUO ULaG eTalpelog KvNnTng
tnAsedwviag ota dtadopa onueia TG EMKPATELAC, WOTE va Kataypadel N eUneLpia Tou xpnotn
KOlL va yivouv oL amapaitnteg evépyeleg BeAtiwong Tou Siktuou.

JKOTOG TNG Tmoapouong epyaciag elvat n avamtuén evog OAOKANPWHEVOU GCUGCTHHOTOC
XopTOoypAdhNoNG TNG EUMELPLAC KVNTWV XPNOTWV WE TPOG To pubUo petadoong Sedopévwv
(downlink) kal to xpovo kaBuotépnong (latency) oe diktua acUppaTwWY, KAl ELSIKOTEPA KLVNTWV,
ETUKOWVWVIWY. Avamtuape pla edpappoyr) (KampRate) yla Kivntd pe Asttoupytkd Android, n
omola mapéxel tn Suvardotnta UETPNong tou pubuol petadoong (downlink) kot tou xpovou
kaBuotépnong (latency), TOCO 0€ ECWTEPLKO OO0 KAl O EEWTEPLKO XWPO, HUE armooToAn kat Andn
TMAKETWY Ttavw and UDP. H edpappoyn Slabétel éva moAl eUxpnoto ypadiko meplBaiAov kal
napouclalel TG kotaypadéc oe xaptn (Google Maps) Pe emonuovon TwWV HETPOUUEVWV
TOXUTATWY HECW XPWHOTIKNAG KALHAKOC.

O Server eival umelBuvVOG ylo TNV AMOCTOA MOKETWVY Tpo¢ Toug Clients, wote va yivel n
METPNON TNC TOXUTNTAC OTNV TIAEUPA TOU KLNToU TeppatikoU. EmumAéov, yla tov Server
oxeblaoape éva cvotnua uToSoXNG Twv Kataypadwyv and toug dtadopoug Clients, elocaywyng
TWV UETPNOEWV OE Ula KEVTPLK BAon SeSOHEVWV KOL CGUYKEVIPWTIKNG Ttapouciaong Twv
QMOTEAECUATWY OE XAPTN.

Me auTto Tov TPOTO, O XPHOTNG TNG KLWWNTAG CUOKEUNG WMOPEL KAVOVTAC HLla Kataypodr va
nipocdlopioel TuRpata f onueia Wlaitepou evéladEpovtog r mpoooyng, Onwc moAl YapnAwy
TOXUTATWY, Kal 0 SLOXELPLOTHC OTOV Server va QIOKTAOEL [la TIARPN ELKOVA TNG MOLOTNTAG TOU
Swktbou ouvBétovtog TIG KataypodeC mou €xouv amootaAel amd toug Clients. TeAka,
ouykpoTteital po Baon 6edoUEVWY TOU QMOTUTIWVEL OVAAUTLKA TIG SUVOTOTNTEG Tou SIKTUOU,
OMWG QUTEG davepwBnKav oTLg KataypadEG ToU TPAYHATONOLOUV Ol XPHOTEG.

H epyoocia xwpiletal os tpla keddlola. XTo MPWTO YIVETAL AVOOKOTMNON TWV CUOTHUATWV
KWVNTWV ETUKOWVWVIWY, Pe €udacn ot Texvoloyieg, toug pubuolc petddoong kal TIg
MPOOPEPOUEVEC UTINPECLEC. AvadEpovTal OKOUN KATIOLA EMAYYEAUATIKA €pyaleia HETPNOEWV
KoL avoAvovtol ol TexVikeG Xx-DMA. Ito &eutepo keddAalo TeplypddeTal ovAAUTIKA TO
OAOKANPWHEVO CUCTNUO TIOU OVATTUEQE KOl OTO TPITo Tapouoldlovial OmoTtEAECHATO
SOKLUWV. ITO MOPAPTNHO HUMopel Kavelg va Ppel To HeyaAlTEPO TUAMA TOU KWOIKA Twv

edapuoywv.

Négerg KAeldua
UDP, Download, Ping, Mowdtnta Awktiou, Metproelg Awktiou, Zuothpata Kwntwv
Erukowwviwy, Epnelpia Xprjotn, Android, Google Maps
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Summary

High speed data transfer defines a new reality for mobile telephony, with the growth of 3G
networks and the upcoming 4G networks. It is consequently necessary for a telecom enterprise
to measure data exchange rates through its network, in order to determine user’s experience
and proceed to improvements on the infrastructure.

Objective of this diploma thesis is the development of a mapping system related to the downlink
data transfer rate (bit rate) and time delay (latency) as they are perceived by mobile users in
mobile networks. We developed an application for Android phones which supports bit rate and
latency measurements, both indoors and outdoors, by sending and receiving packets over UDP.
The application offers an advanced but handy graphical user interface and shows recorded
paths on the map (Google Maps) marking measured segments with use of a colored scale.

Server is responsible for sending packets to Clients, where the measurements are conducted.
Additionally, on Server’s side we designed a system capable of receiving measurement files from
Clients, importing them into a main database and presenting results on the map.

Thereby, the user of the mobile device is able to locate segments or points that need special
attention, like low data speed segments or points, and the Server’s administrator to obtain a
global view of network quality by combining the various measurement paths sent from the
Clients. Eventually, a database is filled up with Client’'s measurements, therefore holding
information that depicts network’s capabilities.

The diploma thesis is divided into three chapters. The first one includes a historical review of
mobile networks’ technologies emphasizing on transfer rates and offered services. Also, some
professional networking measurement tools are mentioned as well as the x-DMA methods. The
second chapter contains a thorough description of the system we developed and in the third we
present testing results. Finally, in the appendix one can find most parts of the programming
code.

Key Words
UDP, Download, Ping, Network Quality, Network Measurements, Mobile Telecommunications
Standard, User Experience, Android, Google Maps

12



Kepaato 1

Yuotnuata Kivntwyv Emikowvwviwy
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1.1 EEEALEN TWV OCUCTNUATWVY KIVNTWV EMLKOLVWVLWV

MéexpL to TéAoG NG Sekaetiag tou 1970 eixav eykataotabel POvVo avaloylkd cuoThpoTa
KLVNTWV ETUKOLVWVLWY TIOU XpNnoLpomololoav apyLlkad avaloyikn Stapopdwon mAdtouc (AM) kat
apyotepa Slapopdpwon ouxvotntag (FM). H avdykn, Opwg, vy e€umnpétnon oloéva
TIEPLOCOTEPWVY XPNOTWV YLVOTAV EMITAKTLKA. ITNn dekaetia Tou 1960, n AT&T Bell Labs, kaBwg kat
QAAEG eTaLpleg TNAETUKOWWVLWY, ElXav avarmtUgel TG BepeAlwdelS aApPXEC TwWV KUWPEAWTWY
ouoTtnUatwy. H Baotkn W8£a NTav 0 XWPLOUOG HLOC TTEPLOXAG KAAUPNG O UKPEG KUY EAEC, KAOE
pla amd TG omoieg emavaypnolpomnolel Stavloug, wote va auénbel n xwpnTKOTNTA TWV
cuoTnUAatwy. Mia Sekaetia kol TAEOV apyOTepQ, N TeXVoAoyia NTav £TOLUN va UTIOOTNPLEEL Ta
KUPEAWTAE cuoTAATA, 08NYWVTAC oTo KUPEAWTA cuotipata 1™ yevidg.

Kupedwtd cuotipota 17 yevidg

MpoKeLTal ylo avaloylkd cuoTtApaTa ota onola N ¢wvn dlapopdwve Eva viouxvo pépov. Ta
TEPLOOOTEPA XphoLuomololoav pla andotaon 45 MHz petafl Twv cUXVOTATWY EKMOUTAG Kal
AqUNG, Tétola waote va eival ekt N UAOTIOLNGN TOU SUTAEKTN E ETOPKN ATOUOVWON TwV dU0
CUXVOTNTWV.

e NTT (Nippon Telephone and Telegraph): To 1979 AsitoUpynos otnv lanwvia to mpwTto
TAYKOOWUIWG KUPeAWTO clOTNUA, TO omoio Xpnotponolovos 600 FM duplex StavAoug pe
gUpog 25 KHz ota 925-940/870-885 MHz.

e NMT450 (Nordic Mobile Telephone): To mpwto egupwmnaikd KuPelwtd ouothua
avamntuxdnke amno tnv Ericsson to 1981, otn {wvn 450-470 MHz. To 1986 pete€eliyBnke
oto NMT900, otn {wvn 890-915/917-950 MHz.

e AMPS (American Mobile Phone System): To 1982 avamtuxbnke Kol otnv AUEPLK TO
mpwto KUPeAwto ovotnua oamd thv AT&T. Ie autd to cuotnuo umnpxav 832
pHovodpopa kavaAla petadoong oamd ta 824 éwg ta 849 MHz kat 832 povodpopa
kavaita AfPng amd ta 869 £wg ta 894 MHz. Kabe éva amod autd ta povodpopa Kavala
gixe ebpo¢ 30 kHz. Eto,, to AMPS Yxpnowpomolwovoe FDM (Frequency-division
Multiplexing) yla to Slaxwplopd Twv KavoAlwv. XpnowdomolBnke emiong kot otnv
AyyAla, omou ovopalotav TACS, kaBwe kat otnv lanwvia, 6nou ovopalotav MCS-L1.

JUVOTTTIKA, Ta TOPONMAVW OCUCTAHATO E€lxav w¢ PBaolkd XOPOAKTNPLOTIKA TNV avaAoylkn
Slopdpdwon FM, tnv texvik moMamAng mpocBacng FDMA (Frequency-division Multiple
Access) kal tnv texvikn FDD (Frequency-division Duplexing). H paopatikr mukvotnta oyl og tou
Slapopdwpévou onuato¢ ota cuothipata FDD mpémel vo €AEYXETAL TIPOOEKTIKA, WOTE N
TIAPOACLTIKA aKTLVOBOAOULEVN LOXUC OE YELTOVIKOUG StavAoug va eival 60-80 dB yapnAdtepn amd
™V emBupunTh.
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Kupehwtd cuotipota 2" yevidg

Ta 2™ yevide kupehwtd Siktua Baoilovtal dAa o PndLOKES TEXVIKEG, EKUETAMEUOUEVA Ta
TOMOAMAG TOUC TIAEOVEKTAUATO, OMwC TNV auvénuévn ovooia oto B0puPo, TG OMOSOTIKEG
TEXVIKECG peTAdoONC, TNV KAAUTEPN MOLOTNTA UTINPECLWY, TN Suvatotnta epapuoyns TEXVIKWV
KpuTttoypadnong ya tnv acdpalela tng petadoong, T XOUNAOTEPN KATavAAwon LoXUog, TNV
TaPoxX TauTOxpova UTnPeowy Gwvng Kal Sedopévwy K.a. Itnpilovtol otig texviké¢ TDMA
(Time-division Multiple Access) 1 DS-CDMA (Direct-sequence Code Division Multiple Access).

e GSM (Global System for Mobile Communications): Zxedidotnke and tov Eupwmnaikd
Opyaviouo Mpotumonoinong (ETSI), Aettovpynos to 1992 kat eival to mMAEov METUXNUEVO
KUPEAWTO oUOTNUA TIAYKOOMIWG. Ztnpiletal oe FDMA texvikr, pe 200 kHz amnootaon
depoviwy, aAAd cuvbualel kat tnv TDMA texvikn pe FDD. KaBe dépov £xel 8 dtauloug
— XPOVOOXLOUEG, He SLdpKela xpovooxloung ta 0,577 msec. H petadoon kat n Aqn dev
TipayHaTomnolouvtal otnv St xpovikn umodoxn, eneldn oL mopunodekteg tou GSM Sev
Umopouv tautoxpova va petadidouv kat va Aappavouv kat xpelalovial Xpovo yla vo
aA\Géouv katdotaon. Xpnowormnolel v texvikn Pndlokng Stapopdwong GMSK pe
TeEAKO pubuo petadoong ta 270,8 kbps (éva moAumAaiolo twv 32500 bit otéAvetal oe
120 msec). Ta mAaiola Sedopévwy petadidovtal og 547 psec, 0 MTOUMOC OUWE Unopel va
oteiAel éva mAaiolo Sedopévwy povo kabe 4,615 msec, adol polpaletal To KAvAAL pe 8
aA\oug otaBpolg. Autd Sivel o pikth taxutnta 33,854 kbps. Qotooo, n enipdpuvon
Samava peydlo mooootd tou glpouc lwvng, adnvovrag teAika wdéApo doptio 24,7
kbps ava xprnotn mpwv ™ 616pOwon odaApdtwyv. Meta tn SOpbwon odaApdTwy
amopévouv 13 kbps yia optAia. Mo Sedopéva ol taxutnteg pBavouv péxpl 9,6 kbps. 1o
Seutepo teTpapnvo tou 2009 oL cuvSpopég ota Siktua GSM rTav MepLocOTEPES Ao 3,4
SloekatopplpLa.

e D-AMPS (Digital AMPS): Yrootnpilet YndLakn onuatodooia Bactopévn oto TDMA (3
XPOVOOXLOUEG ava dEpov), pe andotacn depoviwy ta 30 kHz, Stapdpdwaon m/4-DQPSK,
HE TEAKO puBUO petadoong ta 48,6 kbps. Xpnotwomnolei, SnAadn, ta iSla kavaila Omwe
o AMPS Kol otLg (8leg ouxvoTNTEG, OMOTE Vol KAVOAL UIOPEL val elval avaAoyLko Kot ta
YELTOVIKA ToUu va eival Pnolakd. Kabe maioclo umootnpilel Tpelg Xproteg, oL omoiotl
XPNOLUOTIOLOUV E TN OEPA TIC OVEPXOUEVEC KOl KATEPXOUEVEC CUVOEOEL. Kdabe
urtodoxn €xet unkog 324 bit, anod ta omola povo 159 bit anopévouy yla TN GUUTLEGUEVN
optAia. Me 50 umodoxég / sec, To elpog Lwvng Tou gival SLABECLUO YLO TN CUUTILECHEVN
outAia eivat Aiyo kdatw amno ta 8 kbps. EEEALEN Tou D-AMPS anotelel n mpodiaypadn IS-
136, mou mapéxel TN SuVATOTNTA QAMOCTOANG WIKPWV HNVUUATWY Kol UTtootnpllel
KAELOTEC OUASEC XPNOTWV.

e [S-95 (CDMA): Npotabnke and tnv Qualcomm, uloBetrBnke To 1992 kat Baciletal otnv

texvik) CDMA (Code Division Multiple Access). H CDMA emutpénel o KaBe otabuod va
HeTadidel ouvexwg oe OAO TO dacpa ouxvotATwyv. Ol TIOAAOMAEC TAUTOXPOVEG
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uetadooelc Slaywpilovral pe Baon tn Bewpia kwdikomoinong. To Paolkod oTolxeio TG
texvikng CDMA eival n duvatdtnta va PmopoUpe va €€Ayoupe To eMBUUNTO onua,
amnoppintovtag otdnmote dAo wg tuxaio B6puPBo. Xpnolpormnolei Staomopd dAopaTOC
omeuBelag akolouBiag (Spread Spectrum Direct Sequence) kot Tapouactalel
aooupetpla Levéng, xpnolpomolwvtag SLadOopPETIKEG TEXVIKEG yla TNV gubesia Kol tnv
avtiotpodpn Tevén. e ka@Be Kwntd JtaBuo oe pla kuPEAn, amodibetal évag
Sladopetikog kwdikag, mapéxovrog £tol opboywviotnta HETAty Twv Xpnotwv. Ot
ouxvotnteg Asttoupyiag sivat idleg pe to AMPS kot To D-AMPS, aAAd €xouv amodoBel
Kall ETMAEOV ouxvoTNTeG otnVv Tieploxn 1,8-2 GHz. To gUpog {wvng Tou SLlECTIOPUEVOU
onuatog sival 1,25 MHz. O puBudc petadoong yla kaBes xpriotn gival cuvdaptnon tou
Xpovou Tou n dwvr elval evepyr), aA\d Kal TNG OUVOAIKNG Kivnong oto &iktuo.
Arnotéheoe 08nyod kat Baon ekkivnong yla ta cuotipata 3" yevidg.

e PDC (Personal Digital Cellular): Avamtuxfnke otnv lanwvio ané to 1989 kat otnpiletal
otG apxé¢ tou D-AMPS. Ymootnpilet TDMA Ttexvikn moAAamAng mpooPaong (3
XPOVOOXLOUEG ava ¢pépov), amdotacn ¢pepdviwy 25 kHz, Stapopdpwon m/4-DQPSK kot
TeEAKO pubuod petadoong ta 42 kbps. O cuyvotnteg Asttoupyiag ivat ot 810-826/940-
956 MHz kot 1429-1453/1477-1501 MHz.

e iDen (Integrated Digital Enhanced Network): Avamtuxbnke amo t Motorola kal
xpnotuornolel kavaAila twv 25 KHz. Xpnotpomnolet tnv texvikp TDMA, onwe eniong Kot
v FDD yia va petadidet kat va Aappavel onpata Eexwplota, Pe Tig SUo MEPLOXES va
Sloxwpilovtal anod 39 MHz, 45 MHz ] 48 MHz, avdAoya pe TV IEPLOXN) oUXVOTNTAG TTOU
Xpnoudoroleital

H 2" yevid kupedwtwv cvotnpudtwv €dwoe tn Suvatdtnta mapoxic umnpecwwv dwvic ot
MeYAAouG TANBUOHOUG Kot HEYAAEG YEWYPADIKEG EKTACELG, AOYW TNG TIOAU KA TTOLOTNTAC TNG
dwvnTkng unnpeoiag. Qotdoo, n Suvatotnta UMooTPLENG UTNPECLWY SES0UEVWVY glval TTOAD
TIEPLOPLOUEVN OTO CUOCTHMOTA QUTA, HE QTOTEAECUO N QAVAYKN YL TOPOXN UTINPECLWV UE
vPnAoulg puBuolg petadoong, wote va petadidovral elkoveg uPnAng moldtnTag Kal video
TIPOYHATIKOU XpOVou KoL vo TOpEXETaL TipocBacn oto Awadiktuo pe upnAég tayxltnteg va
obnynoeL otn oxedloon Twv cuotnuatwy 2.5G.

KupeAwta ocuotipata 2.5 yeEVLAG

Ta cvotrpata 2.5G otnpiovtal os cuothpata texvoloyiag 2" yevidg mpoodEpovTag UTNPESIEC
Sebopévwv uPnAotepng TaxvTnTag uTtootnpilovtag Texvoloyieg LeTaywynG OKETOU. To PaoLko
XOPAKTNPLOTIKO elval n mapoyxn kKwnikotntag IP, dépvoviag Toug XPAOTEG KLVNTWV
ETUKOWVWVLWV TILO KOVTA oTo Internet.

e GPRS (General Packet Radio Service): Mpokettal yla £va SIKTUO PETOYWYAG TTAKETWY
TAvVwW amo To GSM. EmTpEnel 0ToUC KIvnToug oTabpoug va oTéAvouy Kot va Aappfavouy
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nakéta IP og pa KUPEAN n omola xpnowomolel kamolwo cvotnua Gwvng. MepLKES
XPOVIKEC UTIOB0XEC O KATOLEC OUXVOTNTEG Oeopelovial yla Kivnon TOKETWY
b6ebopévwy. To mARBog katL n Béon Twv Xpovikwv umodoxwv pmopsl va opiletat
Suvapika amd 1o otabuo Bdaong, avaloya pe to Adyo Kivnong ¢wvng mpog Sedopéva
otnV KUPEAN. OewpnTIKA Umopouv va urtootnplxBouv pubpuotl péxpt kat 112 kbps. Exouv
nipoPAedBeil téooeplg Sladopetikol tUTOL Kwdilkomoinong, oL omoiot umootnpilouv
puBbuoU¢ yla To Xprotn péExpL kat 21,4 kbps yia pia xpovooxlopr. H ThAEMLKOWWVLaKD
Kivnon tou GPRS €xel mAvTa HKPOTEPN TPOTEPALOTNTO ATIO EKELVN TWV UTINPECLWY TOU
GSM kalt xpnotpomnolel Toug padlomopoug mou dev XpnaoLonolouvTal and to GSM.

e EDGE (Enhanced Data rates for GSM Evolution): Eival pa nipooBrkn oto GPRS kat dgv
umopel va Asltoupynoel autovoua. Amotelel tnv mpoondbela va avénbel o puBUOG
petadoong mavw omd T padloemadry tou GSM, KATL TOU TO ETUTUYXAVEL UE
neplocotepa bit avd baud. Auto onpaivel kal meploocotepa odpdApota ava baud, ondte
£xel evwld SladopeTikég pebBodouc Stapopdwaong kal S10pbwong odaApdTwy, oL omoleg
Sladépouv peTafy TOUG OTO MOCOOTO TOU £Upoug {wvng To Omolo adlEPWVETAL yLa TN
S10pbwon Twv ohaApATWY oV elodyovtal Aoyw tng uPnAdTepnc Taxvtntag. H Baoikn
Sladopa amno to GPRS sival otL xpnoipornolel Stadopetikd tpodmo Stapopdpwaong (8-PSK)
Kal StadopeTikol ¢ TUTIOUC KwSLkomolnong StaUAou. OswpPNTLKA UITOPEL Vo uTtooTNPLEEL
puBbpolg péxpL kal 384 kbps, evw o péylotog pubudg LeTddoong ylo Lo XPOVooXLopn
£xeL au€ndel ota 59,2 kbps. KaBe xpovooyioun pnopet va xpnotpomnotnBet and moAoug
XPNOTEG, AUEAVOVTAG £TOL TNV XWPNTKOTNTA TOU SIKTUOU.

e CDMA2000-1xRTT: Yrootnpilel puBuolg petadoong dedopévwy pexpl 144 kbps, evw to
gupog StavAou eival (6lo pe tou 1S-95, 6nAadn 1,25 MHz. Ixedov Sumhaclalel t
XwpPNTIKOTNTA Tou I1S-95 mpooBEtovtag 64 kavalila otn (evén kabBodou, ta omoia sival
opBoywvia w¢ Pog To APXLKO OET TwV 64 KavaAlwv tou IS-95.

Kupehwtd cuotipota 3™ yevidg

H umootnplén edpoppoywv mMoAUpHECSwWY Kol n Suvatotnta mpocBacng oe mAnpodopileg Kat
UTINPEGieC amod Snuoota 1 WWTKA Siktua pe uPpnAolg pubuouc petadoong sival To Bactko
XAPOKTNPLOTIKO TwV cuotnudtwy 3™ yevidg. OL padloenadég mou éxouv avartuxBei yia ta
ouotfpota 3™ yevidg eivar to WCDMA 1| UTRA, to omoilo oxeSldotnke wote va 0LOMOLEL T
doun tou Siktuou Kopuou Tou GSM, kat To CDMA2000, to omoio mapéxel CUUBATOTNTA UE TO
Siktuo 1S-95. Yrdpyel kat Tpitn mpodlaypadn mou kaheitat TD-SCDMA, n omola avomtioosTat
KUplwg otnv Kiva.

e UMTS (Universal Mobile Telecommunications System): Mpokettal yla Thv ovopaoia
nou £6woe 1o ETSI to 1990 ota Siktua tpitng yevids. To WCDMA (Wideband Code
Division Multiple Access) sival n padloenadn tou UMTS kat €xet SUo ekboxég, tTnv FDD
kal tnv TDD. To gUpog StavAou eival 5 MHz pe akohouBia Siacmopdg os pubuo 3,84

18



Mcps. KaBe dpépov Slaipeital oe xpovo-mAaiola twv 10 msec kal KABe xpovo-mAaiolo
Sla0étel 15 xpovooylopéc. Etol, to UMTS £xel tn Suvatotnta umoothpléng moAu
vPnAwv pubuwv petadoong (384 kbps n kat 2 Mbps, avaloya pe tnv vAomoinon Kat to
neplpaAlov), oAAd Kol TN SuvaTOTNTA UMOOTAPLENG METAYWYNG KUKAWHOTOC Kol
HETAYWYNC TakéTou. OL cuxvotnteg mou éxouv amodoBel ota Siktua 3™ yevidg otnv
Eupwnn eivar 2*60 MHz (1920-1980 MHz uplink, 2110-2170 MHz downlink) ywa
WCDMA FDD cuotruata, 25 MHz (1900-1920 & 2020-2025 MHz) yiwa TDD guotruoata
Ue uoxpEwon £kdoong adelog kot 10 MHz (2010-2020 MHz) yia TDD cuotripata Xwplig
adelobotnon.

Mapopola pe tny WCDMA-TDD eivat kat n TD-SCDMA, pe tn Stadopd OTL To EUPOC TOU
SlavAou eival 1,6 MHz kat n akoAouBia Slaomopdg €xel pubud 1,28 Mcps. To mpdTuTIo
QUTO avamTuxOnKe KUPLWG SLOTL N KWVETIKN KUBEPVNON Kal oL KIVEUIKEG eTalpieg nOsAav
va amoduyouv TO0 UYPNAO KOOTOC TwV QdEWWV TIOU QmALTOUVIOV ylol TN XpRon
TEXVOAOYLWV TIOU £l)av avamtuxBel amno Tig SUTIKEG ETaLPELEG.

CDMA2000: Apxkd ulomolnBnke n texvoAoyia CDMA2000-1xRTT n omoia OpwG
Bewpeital pLa 2.5G Avon kal avadpEpbnke mapanavw.

Ytn ouvéxela ipoéku e n mpodiaypadry CDMA2000-1xEV-DO (1xEvolution Data Only),
n omola Asttoupyel w¢ emikaluyn tou 1S-95 kat unootnpilet uPnAdtepoug pubuoUG
bebopévwy, €wg kat 3,1 Mbps ywa tnv euBesia Tevén katr uéxpL 1,2 Mbps yua tnv
avtiotpodn Levén, oe Eexwplotd amokAeLloTIKO Siaulo. Itnpiletal otnv texvoloyia High
Data Rate (HDR) mou eixe avamtuéel n Qualcomm. Xpnowormnolel tnv texvikp CDMA
(Code-division Multiple Access) aMda kat tnv texviky TDMA (Time-division Multiple
Access) yla va peyLoTomnolnoel Tooo T pubuamnodoon (throughput) tou xpriotn, 660 kat
TOU oUuoTNPATOG GUVOALKA. To elpog wvng kABe kavaAloL eivat 1,25 MHz, 6nwg oto IS-
95 kat oto 1xRTT, o tpdmocg, wotdoo, mou aflomolel to ¢pdaopa sivol SladopeTikoc.
Akoun, to 6iktuo KopuoU Tou xpnotuormolel Baoiletal €€ oAOKApoU OTn HETAYWYN
TIOKETOU, Omote Sev OeOMEVETAL ATIO TOUC TEPLOPLOMOUC €VOG SLKTUOU HETOYWYNG
KUKAWMATOC, OTWCE TA MAAALOTEPO CUCTAATAL.

Enewta, avantuxdnke n texvoloyiocc CDMA2000-1xEV-DV (1xEvolution Data and Voice),
n omola unootnpilel umnpeoieg dwvng kal Sedopévwy Tautoxpova oto iblo dépov, pe
puBuoUG puéxpL 3,1 Mbps yla tnv euBeia Levén kot puéxpt 1,8 Mbps yla tnv avtictpodn.

KupeAwta ocuotipata 3.5 yeEVLAG

OL mponyHEévee uTnpeoieg Twv KUPeAwTwY Siktiwy 3" yevide amottouv Sladopetikd eninedo

unnpeoiog (QoS) 6oov adopd to pubud petddoong Sedopévwy, TNV KaBuotépnaon, To pubuod

obaApATWY, TNV XWPNTIKOTNTA KoL TRV KAALYN. Mpog auth tnv KatsvBuvon avamtuxdnke n

texvoloyia HSPA (High-Speed Packet Access) n omola amoteAeital amd U0 EMIUEPOUS

texvoloyieg, Tnv HSDPA kat tnv HSUPA.
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H texvohoyia HSDPA (High-Speed Downlink Packet Access) opilel Tpelg kawvoUpLOUG TUTOUG
kavaAwwyv: High-Speed Downlink Shared Channel (HS-DSCH), High-Speed Shared Control
Channel (HS-SCCH), High-Speed Dedicated Physical Control Channel (HS-DPCCH). To HS-DSCH
cuoyetiletal mavta pe éva DPCH (Dedicated Physical Channel) kat éva ) meplocotepa HS-SCCH.
To HS-SCCH mAnpodopet to xpriotn ot Ba otalovv Sedopéva oto HS-DSCH. To HS-DPCCH
petadépel unvopota ACK/NACK kot tov tpgxovta Ssiktn mowdtntag kavaAwwv (CQl). Ta véa
XOPOKTNPLOTIKA ToU elofyaye To HSDPA elvat n mpooappootikn Slapopdpwon  Kal
kwdikomoinon (AMC: Adaptive Modulation and Coding), n taxeio uBPLEIK EMOVEKTOUT
nakétwv (HARQ: Hybrid Automatic Repeat reQuest) kat n taxeia 6popoldynon kivnong (Fast
Scheduling). Akoun, otéAvel makéta 500 ¢popég 1o SeutepOAemTo. AUTO £XEL WC AMOTEAECUA TN
Spaotikn pelwon tng kabuotépnong petadoong (Round Trip Delay) kat tnv efolkovounon
XPOVOU O€ TIEPIMTWON OMWAELAG KATIOLOU TIAKETOU. EmumAéov, emutpénel oto SIKTUO va KAVEL
npoocappoyn TG levéncg (Link Adaptation) avd 2 msec kat ocuvakoAouBa va Aapfdvel
anodAocelg He BAon TNV TPEXOUOO KATAOTAON. JUVOTTIKA, To HSDPA sival pla texvoloyia n
omnoia Baoiletal kuplwg oe BeATLWOELG TOU AOYLOMLKOU, OL OTIOLEC ETUTPEMOUV TO SUMAACLACUO
NG XwPNTLKOTNTAS TG padlo-emadn kat divouv pla avénon 5-10 dopég oto pubud petadoong
otnv Katw {evén (7,2 — 14,4 Mbps).

H texvoloyiaa HSUPA (High-Speed Uplink Packet Access) mpoodépslt udnloug puBuolg
petadoong otnv avw Levén, uéxpt Kal 5,7 Mbps. Na va emiteuxBel autdg o puBUOG XpNOLLIOTIOLEL
£VQL EVIOXUHEVO, adLepWEVO, PUOLKO KavaAL (E-DCH), uikpo TTI (Transmission Time Interval) pe
gNAXLOTN TIUA 2 msec, TO OTOLo EMLTPEMEL YPNYOPES ATOKPIoELS atnv alayn padloocuvBnkwy
KOL LNVUHATWY AaBwv, Ypriyopo MPOYPOUUATIONO TIOU ETILTPENEL 0TO oTaBUO Baong va Slabétel
OITOTEAECUATLIKA TOUG padLomopoug Kat TV taxeia uPBptdik ARQ mou BeAtwwvel tv anddoon
™¢ S1opbwong Aabwv.

E€EALEN Ttou HSPA amoteAel to HSPA+ (Evolved HSPA) to omolo XpnoLUOTOLEL TNV TEXVLKA
noMarlwv-kepawwv MIMO (Multiple-Input  Multiple-Output) kat Siapopdpwon 64QAM.
OewpnTika propel va odnynoet oe puBUoLC petddoong g TaEng Twv 56 Mbps (downlink) kat
22 Mbps (uplink), woTtdC0 N MPAYUATLKA TOXUTNTA VLo TOUC XPrOTEG ElVaL OPKETA XOUNAOTEPN.

Kupehwtd cuotipota 4" yevidg

JTO CUOTHMOTO QUTA OTOXOG €ival n TaxlTnta va ¢Bavel ta 100 Mbps (downlink) yia vnAng
KWVNTIKOTNTOG ETMLKOWWVI, OMWG O TPEVO KOl aUToKivnta, kot to 1 Gbps yia xopnAng
KLVNTIKOTNTOG €MIKOWVWVIA, OMwe yla melol¢ Kal xprioteg oe otabepn B€on. OL mpolmoBbéoelg
mou €xeL B€oeL o ITU-R (ITU Radiocommunication Sector) kat TI¢ onoieg mpémnel va mAnpol éva
IMT-Advanced (International Mobile Telecommunications Advanced) kupeAwto cvotnua eivat:

e Xprjon tou MPpwtokoAAou IP téc0o yla tn petadoon ¢dwvng 600 Kal yla tn petoadopd
Sebopévwy (all-IP packet switched network)
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e Meéylotol puBuol petadoong 100 Mbps yia xprioteg uPnAng KwvntikotnTag kat 1 Gbps
yla XPAOTEG XOUNANG KLVNTIKOTNTOG

e AuvVOUIKOG Slapolpoopdc Kol Xpnolpomoinon twv mopwv Tou SIKTUoU WOoTE va
uTtooTtnpilovtal TauTOXpova TIEPLOCOTEPOL XPROTEG ava KUPEAN

o  KAlpakwtd evpog {wvng kavaAlou, avapeoa o 5 MHz kat 20 MHz, mpogpaltikd pExpt
ko 40 MHz

o Meéylotn Qaopatikr Aodotikdtnta Zevéng (Link Spectral Efficiency) tng taéng twv 15
bit/s/Hz otnv guBeia Le\€n (downlink) kat 6,75 bit/s/Hz otnv avtioctpodn Levén (uplink).
AuTO onuaivel mwg 1 Gbps oto downlink Ba mpémel va eival epiktd pe gvpog Lwvng
HKpOTEPO amd 67 MHz.

o Qoaopatiky Amodotikotnta Zuotnuatog (System Spectral Efficiency) péxpt kat 3
bit/s/Hz/cell oto downlink kot 2,25 bit/s/Hz/cell yia xprion o€ ecwWTEPLKO XWPO

e  Opalég petanoprnég (handovers) avapeoa os etepoyevn Siktua

e apoyxn uvPnAAG MOLOTNTAG UTINPECLWY YLOL TNV UTOOTAPLEN TIOAUMECWY TNG EMOUEVNG
VEVLAG

MNna va kaAudpBolv ol mapandavw mpolmoBéoslc Ba xpnoluomonBel pla CEPd TPONYUEVWY
TEXVIKWV, OTIWG:

e Xpnon kepawwv tOmou MIMO, oL omoieg BeAtlwvouv TNV TowotnTa TNG (eLENG
auéavovtag To pubud petdadoong kol TNV eguPélelad Tou cuothuatog, Sixwg va
aUEAVOVTAL OL ATIALTAOELG O€ LoXU EKTIOUTING Kal eUPog Lwvng

e Xpnon texvikwy dtapdpdwong moAamAol dépovtog (MCM: Multi-Carrier Modulation),
oL omoieg Slalpouv TNV KUpLa por] SeSOUEVWY OE UIKPOTEPEC POEC, KAOe pio amod Tig
omnoieg Slapopdwvel éva Eexwplotd depov. Auto e€aocdalilel kaluTtepn aflomolnon Twv
XOPOKTNPLOTIKWYV TOU ooUppatou SlalAou ovTlueTwriloviag Kotd Teplmtwon Tig
Suopeveic ouvBnkeg S1adoong mou emkpaToUV oTLG SLadopeg LWVEG CUXVOTATWV.

e Xpnon texvikwv duvaplkng anodoong StavAwy (DCA: Dynamic Channel Assignment), ot
omoleg emutpénouv TN PEATIOTN KATOVOUN Kal emovaypnotponoinon twv Stabéoiuwv

StavAwv

e Xpnon texvikwv SpopoAdoynong mou AapPdavouv urm’ OV TIC QTALTACEL, TOU KABE
XpNotn o g0pog Lwvng, aAAA Kol TIG ouvBnkeg dLadoong mMou emKPOTOUV OTOV KABE
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Slavdo (channel-dependent scheduling), aufavovtag teAka tn pubuamnoddoon
(throughput) Tou cuotipatog

To LTE (Long Term Evolution) sivalL pla osipd and mpocBrkeg oto UMTS mou, av Kot
Stadnuiletal w¢g 4G, n mpwtn tou ékdoon dev mMAnpol OAeg TIg mpodlaypadeg mou eidape
TAPATIAVW WOTE va XapoKtnplotel 4G cvotnua. Map€xel pEYLOTOUg pudbuouc petadoong
downlink TouAdylotov 100 Mbps kat uplink 50 Mbps. Ot petpoUpevol RTT (Round Trip Time)
$Oavouv katw amnd ta 10 msec. Ynootnpilel KALLAKWTO eVpog {wvng and 1,4 MHz éwg 20 MHz,
KaBw¢ Kot TG TeXVIKEG FDD kot TDD.

To LTE Advanced sival €éva MPWLHO TPOTUTIO KLVNTWV EMIKOWVWVLWY, TO ONMOL0 KaTatédnke
EMOAUWE w¢ uroPnodtlo yia 4G cvotnpa oto t€Aog tou 2009 Kot avapévetol va oAokAnpwBet
péoa oto 2011. Eival cupBoato mpog ta nicw pe to LTE, evw avtiBeta to LTE dev gival cupfato
Tpog ta Tiow e Ta 3G cuotipata. 2toxoc tou LTE Advanced cuotrpatog ival va mAnpol rj kai
va Eemepva TI¢ mpoimnoBéoelg tou ITU-R. Mpog TNV kateuBuvon auth aflomolel mpoxwpnuéva
tomoAoylka Siktua. Bpioketal oto otddlo tng oxedloong Kol Sev €xouv oplotikomolnBel ot
nipodlaypadEg Tou.
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Market Data Summary (Q2 2009)
Connections by Bearer Technology

Total 4,310,295,611 %
cdmaOne 2,449,937 0.0568
CDMA2000 1X 309,907,068 7.1899
CDMA2000 1xEV-DO 118,688,849 2.7536
CDMA2000 1xEV-DO Rev. A 12,644,062 0.2933
GSM 3,450,410,548 80.0504
WCDMA 255,630,141 5.9307
WCDMA HSPA 133,286,097 3.0923
TD-SCDMA 825,044 0.0191
TDMA 1,480,766 0.0344
PDC 2,740,320 0.0636
iDEN 22,172,858 0.5144
Analog 9,593 0.0002

B cdmaOne

B CDMA2000 1X

B CDMA2000 1xEV-DO
B CDMA2000 1xEV-DO Rev. A
B GSM

® WCDMA

B WCDMA HSPA

B TD-SCDMA

= TDMA

m PDC

miDEN

" Analog

Eival ¢avepd mwg to GSM (2" yevid) kuplapyel oe maykdouo eninedo, evw ta undlouta
ouotApota 2™ yevidg £xouv ouclaotikd eykataAelwdpBsi. Ta 3G cuvotipata (CDMA2000,
WCDMA) éxouv nén kotaldPet éva onpavtlkd Hepiblo TG ayopdg Kol OVOUEVETAL va
KUPLOPXOOUV OTa EMOUEVO XPOVLA, €V AVOUOVEL Kal Twv cuotnudtwy 4G mou Ba aAAdagouv
€ava TG LooppoTtiec.
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Connections by World Region

World 4,310,295,611 %
Africa 416,303,821 9.6584
Americas 475,193,998 11.0246
Asia Pacific 1,906,764,743 44.2374
Europe: Eastern 462,040,510 10.7195
Europe: Western 506,982,364 11.7621
Middle East 243,953,091 5.6598
USA/Canada 299,057,084 6.9382

M Africa

B Americas

H Asia Pacific

M Europe: Eastern
B Europe: Western
m Middle East

m USA/Canada

Supdpwva pe €peuva tng ITU (International Telecommunication Union — «The world in 2010,
Facts and Figures») amo Ttic 5,3 OSloskatoppupla ouvdécelg Kvntng tnAsedwviag mou
umoloyilovtav yla to télog tou 2010, ot 3,8 Ba eival OTL OVATITUGOOUEVEG XWPEG. Evag Adyog
™G MEYAANG OVAMTUENG TWV KLVNTWV ETIKOWWVLWV OTOV OVOATNTUCCOUEVO KOOUO €ilval To
XouUnAotepo kdoTog untoSopwy, os oxéon pe tn otabepn tnAedwvia. To NTNUA, WOTOCO, EXEL
KOWVWVLIOAOYLKEG, TIOAITLKEC KOl OLKOVOULKEC TIPOEKTACEL TIoU &gv pmopolv va avaAuBoulv oe
auTh TNV gpyaoia.

JTIG OQVATITUYHEVEG XWPEG N al&non Twv ouvOpopwv €xel pelwBel aloBntd tnv teleutaia
nevtaetia (mooootd HoOALG +1,6% yia to 2009-2010). & 100 KATolKOUG AVTLOTOLXOUV TAEoV 116
ouvSpopég. OL 3G ouvbpopég utohoyiletal OtL Ba avépyovtal og 940 eKOTOUUUPLA EVOVTL LOALG
72 ekatoppupiwv to 2005. H ayopd daivetal OTL €XEL WPLUACEL KOl O QVIOYWVLIOUOG Oa
ETUKEVIPpWOEL oTNV TPoodPopd TwV TIO TPONYUEVWV UTINPECLWV UE TO XapnAdtepo duvato
KOOTOG.
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TENOG, £val EVIUTIWOLOKO OToLXElO €lval 0 TPUTAQCLACHOG TWV SMS UNVUUATWY arnod to 2007 oto
2010 (amo 1,8 tploskatopplpla o 6,1 Tploskatoppupla). Me alha Aoyla, oxebov 200.000 sms
otélvovtal kaBe SeutepOAemrto. Eknedppacuéva og XpNUATIKO KOOTOG Kal BewpwvTag pLo pHéon
Twr 0,07$ ava pivupa, mpokettal yio 14.000$ kabe Ssutepodemnto!

1.2 NpoodepOUEVEG UTNPECLEG

ZTnv mponyoUuuevn mopaypado HUEAETAOAUE TIG YEVIEC CUCTNUATWY KIVATWV EMIKOVWVLWY KOl
TG SladopeTikéG Texvoloyieg mou TIG xapaktnpilouv. H €EEALEN TWV KLVNTWV ETIKOLVWVLWY £XEL
WG OKOTO TNV TAPOXN TMEPLOCOTEPWY KAl KOAUTEPWV UTINPECLWY OTOUC XPrNOTEC, WOTE Vo
ovtanokplBolv os UTMAPXOUCEC avAyKeg TIou Sev KAAUTITOVTOL | va SNULOUPYNOEL VEEG HECW
KOLVOTOHWVY LOEWV. 2To MAaiolo auto, Ba avadepBoUpe OTIC TPOOhEPOUEVEG UTINPECLEG TPLWV
TEXVOAOYLWV TIOU KUPLAPpXNoOV oTh YEVLA Toug, Tou GSM (2" yevid), Tou GPRS (2.5 yevid) Kot Tou
UMTS (3" yevid).

Ol unthpeoieg ou TapExel To GSM elval TTOAAEG TEPLOCOTEPEG KOl TIOLOTLKA avaBOoBOULOUEVEC OF
OX€0N UE Ta avaAoyLIKA cuoThpata tou Stadextnke. TG SLOKPIVOUE O TPELG KATNYOPLEC:

e Bearer Services: E€aodpalilouv TN LETAS00N TWV CNUATWY UETALY onpelwy mpdofaong
Twv Sktuwv Kal Kabopilouv TIG unnpeoieg mou umopel va umootnpiel éva Siktuo.
MpoUmApEav oL UTNPECLEC QUTEC TIOU ETILTPEMOUV TN OUVSECN TWV CUVSPOUNTWVY OF
aM\a Siktua (PSTN, ISDN, Data Networks). Eival unnpeoieg petaywyng KUKAWHOTOG UE
puBUO petadoonc amo 900 bps €wg 9600 bps, evw uTApPXEL KOl N unnpecia petadoong
Sedopévwv «uPnAnNg» TtaxuTnTag Ue TEXVoAoyia peTaywyng kukAwpartog (HSCSD), omou
0 puBuO¢ popel va pBacel kat ta 57600 bps.

o Tele Services: E¢aodalifouv Tnv emkowvwvio peTafl Xpnotwy HE BAon Ta TPWTOKOAAQ
TIoU €X0ouV cupdwvNBEel amd Toug TapPoOXoug TWV SIKTUWV.

o  DWVNTIKEG KANOELG

e KAoeig Avaykng (Emergency Calls), otig omoieg Sev gival amapaitntn n vmapén
£yKupng Kkaptag SIM

e Dual Tone Multi Frequency (DTMF), pia péBodo¢ onpatodooiag mou eMITPETEL
OTOUG OUVOPOUNTEC TOV EAEYXO OTMOUAKPUOHUEVWY OUCKELWV Tou  elval

ouvbebepéveg og pla TNAePWVLIKA ypapun (T.x. tTnAedpwvntng)

e  Fax, eite petalL Vo kwnTwv tTepuatikwy fax, gite petal otabepol Kkal KvnTou
TEPHUATIKOU (HéyLotn Taxutnta 9,6 kbps)
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Short Message Service — SMS, pnvipata KeLPHEVOU TO omoia pmopouv va
nepthappavouv to TOAU pEXPL 160 aAdaplOuntikoug XaPAKTIAPEG Ko
amoBnkevovtal oto Siktuo, oto SMS Center. NMpowBoUvtal atov KvnTto Itabuo,
MOALC aUTOG evepyomolnBeil Kal yivel yvwaotr) n 6€on tou.

SMS — Cell Broadcast, punvopata péxpt 93 aAdaplOunTIKOUC XOPAKTHPES Ta
omola ekméumovtal anod éva BTS mpog OAa ta KvnTd tng KUPEANG

TnAedwvntng (Voice Mail) kat Fax Mail

e Supplementary Services & Value Added Services: [MpocBeteg umnpeoieg mou

e€aptwvtal and Tov mapoxEQ UTINPECLWY 1} TOU SIKTUOU.

MNpowBnon KAnoeswv (Call Forwarding)

Opayn E¢epxopévwy KAnoewv (Blocking of Outgoing Calls)

Opayn) Eloepyopévwy KAnoswv (Blocking of Ingoing Calls)

MAnpodopiec Xpgwang

Avapovni KAnong (Call Waiting)

Kpatnon KArong (Call Hold)

TnAeSidokedn (Conference Call)

Avayvwplon kalouvtoc (Caller ID)

KAelotég Opadeg Xpnotwv (Closed Groups)

To GSM kavomolel tn Baoikr avaykn Tou xpnotn yla dwvnTikn enkowvwvia, mpoodpEpovtag Kal

HLO. OELPA. CUUTTANPWHATIKWY UTINPECLWV. Agv pmopel, wotodoo, va aviamokplOel ot avAaykeg

TOU OUYXPOVOU XpNoTtn, o omoilo¢ emBupel umnpeoieg yupw oMo TO XWPO TNG UETOPOPAS

Sedopévwy. Eva mpwTto Brpa TTPoc TN VEA TPAYHATIKOTNTO £YLVE e To GPRS, éva clotnua ou

XOPOAKTNPLOTNKE WG 2.5G Kal uAoTtoloUoe éva SIKTUO PETAYWYHG TTAKETWY TTAVW armod To GSM.

Alakpivou e Tig mpoodepOpeveG amo to GPRS unnpeoieg oTIG KATNYOpPLEG:

¢ Point-to-Point: Yrapyouv navta erupefaltwoelg ANPng Twv MoKETWV.
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o Ynnpeoieg xwpic ouvdeon (PTP ConnectionlLess Network Services, PTP-CLNS):
Aev amatteltal n unapén eykataoTaong cuvdeong Kal KAOs MAKETO OTEAVETAL
QVEEAPTNTA ATIO TIPONYOULEVA ] EMOUEVA TIAKETA, SuvATOTNTA IOV Elval TTOAU
XPNOLUN YlO TIEPUTTWOEL ONMOU £XOUME Katolylotikr (bursty) petadoon
Sebopévwy. ZTIG UTINpEGieg auTég untootnpiletal To Internet Protocol (IP).

e Ymnpeoleg pe ouvdeon (PTP Connection Oriented Network Service PTP-CONS):
Anouteltal n Unapén olvVOeong TPV TNV OIMOCTOAN TIOKETWV. Ta TIOKETA
OTEAVOVTOL O€ Mo OELpd Ko gival cuvoedepéva. YIapyeL pia Aoyikr olvdeon
peTofU moumol kal &éktn, oe avtiBeon pe tn ¢uoiky cLVSEoN TMOU UTTAPXEL
HETAEY amOoTOAEQ KOl TAPAANTITN, O€ pia (EVEN LETAYWYNC KUKAWUATOG.

e Point-to-Multipoint: Ta 6edopéva tng mnyng arnootéAAovtat o€ TOAATAOUC amoSEKTEC.

e Point-to-Multipoint Multicast: O amootoAéag otéAvel TV TAnpodopia ot
moAamhouc amodékteg mou Ppiokovtal os kaboplopévn meploxn. Mmopel
emnionc va kaBopioel kal pLo opada anodektwy otnv eployr. OL anoS£kteg Sev
xpelaletal va eival cuvdedepévol oto GPRS Siktuo. Emeldry dev umdpyouv
emPBeBatwoelg AqPng, n  ekmopmn Bswpeital avwvupn, evw n Andn
e€aodaliletol pe TOMATIAEG EKTTOUTTIEG TWV (SLWV TTAKETWV.

e Point-to-Multipoint Group Call: Ot amodékteg mpémel va eival ouvdedepévol oe
GPRS &iktuo. MmopoUv va oteilouvv Oedopéva Tmiow OTOV QTMOCTOAEQ,
Snuloupywvtag pla apdidpoun clvdeon. Emiong pmopolv va €MKOWWVOUV
petafl toug oxnuartilovtag pia ovvdeon pe N Suvatolg Spopoucg (N-way
Connection), 6Mw¢ oTL¢ KANoeLg ThAedLdokePnc.

e Internet Protocol Multicast (IP-M): H umnpeoia otnpiletat oto IP. H opada
SekTwv pmopel va avikel eite oto SikTuo Kvntn¢ tTnAedwviag eite omoudnmote
oto Internet.

e Ynnpeoieg npootiOiuevng agiog:

e [lpocPBaon oto Internet omoladnmote oTypun

e Multimedia Messaging Service (MMS): Suvatotnta AMOCTOANG PNVUUATWY TIOU
TEPLEXOUV TIOAU LECLKO UALKO (dwToypadieg, Bivieo)

e Push to talk over cellular (PoC/PTT): Emttpémel otoug¢ OuUVOPOUNTEG val

XPNOLUOTOL)CoUV TO KLvNTO Toug ocav €va walkie-talkie pe ameploplotn
gpBéAeta. Eva mheovektnua tou Poc/PTT eival OtL mutpEmnel o éva ATOUO va
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HANCEL 08 Ll OpASa OUVSLOAEYOUEVWVY ME TO TATNHUA €VOG Koupmou. Ot
xpnoteg Sev Xpeldletal va KAvouv TIOAATAEC KANOELS YLA VAL CUVTOVLOTOUV UE
pLa opada.

e Edappoyeg Internet yla «€€unveg» cuokevuég péow WAP (Wireless Application
Protocol)

To GPRS, av kat anotedoVoe €va Brpa mpog Ta epunpdc, dev Ba pnmopoloe va avtamokpliel otig
ONUEPLVEG AVAYKEG TWV XPNOTWV TIoU MepAappavouv tnv npoocPBacn oto Stadiktuo pe uPnAEg
TOXUTNTEG, TIC SLOPAOTIKEG AYOPEC KAl TLG TPATIEUKEG CUVAANAYEC, TNV EVNUEPWON amod on-line
ednuepideg, tig on-line BLBALOBNKeCg, uTnpeoieg mou Paocilovtal otnv Tonobeoia tou XprHotn,
video kol pouoikr, video thAedwvia kat video tnAedidoken, ta Sladpaoctikd mawvidla, to
KLNnto ypadeio, TV TNAELATPLKA, TIG UTINPECIEG TUOTWTIKWY KAPTWY, TNV KPATNON ELOLTNPIWV Kot
TIOMG dAAa. Ta Siktua 3™ yevidg sivat oe Béon va mapéxouv GAeC QUTEC TIC UTINPEOIEC.
Mta onpavtikn Sltadopomoincn amo Toug MPOKATOXOUE ToUuG, AAMWOTE, lval OTL oL TopAUETPOL
TWV UTtNpecLWV Oev eival otabepég, al\d cuvteheital Suvaplkn emavadlanpayudteuon, Onote
QUTO amaltteitatl. Alakpivoupe TIg uTtnpeoieg otig e€n¢ katnyopieg (UMTS):
o Tele services: E¢aodalilouv v emkowvwvia amod AKPo o€ AKPO UETAEU XPNOTWV LE
Baon mpooupudwvnuEVa TPWTOKOAAA. XpnoLdomololv OAn Tn otoifa MPwToKOAAWY Tou
OS| Kkat oupmepA\apBAvVoOUV TIC OXETIKEG AElTOUPYIEC TOU TeEPUATIKOU €€OMALOMOU.
Mephappavovrat:
e DwvNTKEG KANOELG
e KAnoeig Avaykng (Emergency Calls)
e Fax
e  Mnvupata Kewpévou (SMS)
e Cell Broadcast mpoc 6Aa ta Kwvntd tTng KUPEANC
e TnlAedwvntnc (Voice Mail)

e Ynnpeoiec KAnoswv Opadag (Voice Group Service)

e [pooBoaon oto Internet
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Bearer Services: E¢aodaAilouv Tn HeTAS00N TWV CNUATWY UETAEL ONpEiWV TPOcBacng
Twv SIKTUWV Kal kaBopilouv TIC UTINPECLEG TTOU pmopel va unootnpiéel €va diktuo. Mo
unnpeoia bearer kaBoplletal and £va cUVOAO XOPAKTNPLOTIKWY TIoU Tn Stadopomolouy
amo po aAAn bearer uninpecia. To XOpAKTNPLOTIKA QUTA TIEPLEXOUV:

» Tov TUMO TNG TNAETMLKOWWVIOKAG Kivnong (m.x. connection-oriented 1
connectionless, constant bit rate — CBR 1 variable bit rate — VBR, point-to-point
f point-to-multipoint)

» TNV molotnta TG mAnpodopiag (mx. puBuog petadoong, BER, upéylotn
kaBuotépnon, petafoln otnv kabuotépnon)

» Ttoug urtootnpLl{Opevouc pubpoug petddoong

Otav wa edappoyn Intnoel amd To OIKTUO L UTNPECLO. UE OUYKEKPLUEVEC
TapapETpoug, To OikTtuo eA€yxel Ttoug OSlaBéoilpoug mopoug kKol amodidel tnv
amaltoUevn untnpeoia f mpoteivel pia umnpecia xaunAdtepng nototntag. H edappoyn
elte anodéyxetal elte amoppintel tnv anoddoaon tou diktuou (oxHua 1).

Supplementary and Value Added Services: Ymnpeoieg mou efaptwvrtal amd Tov
TIAPOXEQ UTNPECLWV 1 TOu OLKTUOU. XTI TIPONYOUUEVEG TIOU €XOUME ovadEpel,
npootiBetal n SuvatotnTa TAUTOXPOVWY TTOANATTAWY KANCEWV.

UE'
4 UTRAN CN

&

{ End-to-end Service |

l J
[ CM:

- Maximum bit rate

- Guaranteed bit rate

- Transfer delay

- QoS negotiable
L (YIN)

i UMTS Bearer Service: request for UMTS QoS Class

'

" CM:
- Maximum bit rate
- Guaranteed bit rate
- Transfer delay
- QoS negotiable
_{YIN)

RAB Assignment Request v

w

RRM:
- Admission Control
- Packet scheduling |

;¢ Py
Radio Bearer and L QoS negotiation

Radio link establishment g
: -

RAB Assignment Response
>

UMTS Bearer Service with negotiated QoS

A

'

Bearer management—principle diagram
,
2xnuea 1

29



1.3 EmayyeApotikd epyaleio HETPNONG Kal AvAAUoNG SIKTUWVY KLVNTWV EMLKOWVWVLWV
(State-of-the-art)

TEMS PORTFOLIO (Ascom)

To tuiua Network Testing tng Ascom mpoodépel to TEMS PORTFOLIO, éva oAokAnpwuéVO
oUvolo AUoswv yla €Aeyxo, aQmoOTUNMwWON Kol avdluon tng amodoong Ttou diktuou,
SleukoAUvovtag tnv avamtuén, tn PeAtotonoinon Kat tn ouvinpnon SIKTUwV Kwntwy
ETUKOWVWVLWV. Mo avalutikd, mpoodEpet Ta akolovba:

e LTE Offerings: MMpoiovta mou adopouv kupiwg tnv texvoloyia LTE (Long Term
Evolution):

e TEMS Discovery: Adopd tn petenefepyacio Twv HETPOUUEVWY SeSOUEVWY yLa
™ padoenadn. Ymootnpilet Tc  texvoloyie¢ CDMA2000, 1xEV,
GSM/GPRS/EDGE, WCDMA, HSDPA/HSUPA/HSPA+, TD-SCDMA, WinMAX kol
LTE. Neptéxel mavw amnod 200 otolxeia mAnpodoplwy yia to LTE. Amokwdikormnolet
LTE L2/3 pnvOparta kot slodyet to Ssdopéva g kaOes kuPpéAng oe TEMS Xml f
csv/tab Sopéc.

e TEMS Investigation: Xpnowomnoteitat yia culoyn 6edopévwy Katd tn Sldpkela
™¢ odnynong. Mapéxel mAnpodopieg yia LTE DL kat LTE UL, yia puBpamnodoon
(throughput) katL xpovoug kaBuoTtEpnong, OMwE EMIONG KAL YLA TG YELTOVLKEG
KUPEAeC. 2Tto mopdBupo TOU XAPTN epdavilel HETPAOELG Kal ocuppavta.
Yrnootnpilel petpnoeig FTP, HTTP, Ping kat UDP.

e TEMS Symphony Suite: EpyaAeio ywa LTE Benchmarking kat éAeyxo SiktUou pe
amnattioelg QoS.
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o Test and Measurement: ZUOKEUEG yLaL TOV €AeyX0 Kat TNV afloAdynaon tng anodoong Kat
NG MOLOTNTAG TWV ACUPHATWY SIKTUWV KOL UTINPECLWV:

e TEMS Pocket: Hand-held gpyalsio yia tnv emaAnBeuon, tn Slatripnon Kat tnv
OVTIUETWTILON OGOAPATWY SIKTUWV KIVATWV EMKOWVWVLWY, KaBwg Kal yla
Baolkég Slepyaaoieg opyavwong kupehwyv. SUMEyeL dedopéva kal cuppavta
Kol Ta opouctalel otnv 08ovn TG oUOKeUNG. AaUPBAVEL LETPNOELS yla SikTua
WCDMA/HSPA 850/900/1700/1900/2100 MHz, GSM/GPRS/EDGE
850/900/1800/1900/2100 MHz, CDMA 1x/EVDO Rev A 850/1900 MHz (US).
AmoBnkelel TG petproelg oe logfiles, evw Slabétel emloyég yia FTP kot
puBuioelg yla tig KuEAec.

e TEMS Investigation: lMpoodépel ouMoyn kol petenetepyoocia SeSopévwy,
KaBwg Kat avaAuon mpaypatikol xpdvou. XpnoLomoLe(tat yla TV anotinwon
™G ouunepLdopAg OTO TEPUATIKO, HUE UETPHOELG OTWG N KAAU YN tN¢ KUPEANG,
n Xwpntkotnta, n mpoofacyuotnta K.o. Yrootnpilel indoor, outdoor kot
pedestrian LETPNOEL.

e Benchmarking and monitoring: Zuotipata afloAdynong KalL amoTtuMwong TNg
oUMTEPLDOPAC KAL TNC TTOLOTATAG TWV OLCUPUATWY SIKTUWV KAl TWV UTINPECLWY TOUC:

o TEMS Automatic: Mapéxel mAnpodopieg am’ akpo o€ akpo yla tnv QoS. Alvel
HLOL ELKOVAL TNC TTOLOTNTOG TOU SIKTUOU, OMWE aUTH YIVETAL aQvTIANTTH amd Toug
OUVOPOUNTEC, VW OUAAEYEL TIG OmapaltnTEG AETITOMEPELEG yla avadOopEg,
QVTLUETWTTLON OPOAMATWY Kol avaAuon. ZUMEyel Sedopéva yla to Siktuo pe
OUTOMOTATO TPOTO, eAEYXEL TNV TOLOTNTA PWVAC Kol petadoong Sedopévwy,
evTomilel opalpata, 6pLa XwPNTIKOTNTAG Kot TipoBAfuata pubuicswv. Akoun,
OUM\EéyeL SebopEva amd aVTAYWVLOTIKA SIKTUA YLoL CUYKPLTLKH 0§LOAGYN o).

e TEMS Monitor Master: Mpokeltal yla pa mAaTthOpUa yla Tov €Aeyxo, TV
gudavion kat tnv avadopd SpactnpLlOTHTWY OV UTTOPEL va KAVEL 0 XPrOTNG O€
£€va Kvnto tnAédwvo, omwe evaoxoAnon pe mark-up based unnpeoieg (HTML,
WAP, WAP2, i-mode), uninpeoieg pnvupdtwv (SMS, MMS), uAwo yla download

(ouumephappavopévng t™¢ J2ME, owtoypadlwyv Kol AXwWvV  KARoNng),
OTITIKOAKOUOTLKO UALKO (streaming, 3G BLVTeOKANOELG) K.qL.

e TEMS Symphony: MAatdpopua yia peTproclg Stadopetikol tumou (in-vehicle,
indoor, nomadic). Ynootnpilet LTE, pe taxelg, moAumupnvouc enefepyaoTeg Kat
HEYOAN XWPNTIKOTNTA HVARNG. AlaBétel ypadikd meplBAAov mou emLTPETEL
OTOV QTIOUOKPUOUEVO XpHotn va PAEmel kal va avalvel ta Ssdopéva. Exel
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gvehiéla wG Tpog¢ TNV  umootnpn TMOAMWV  TUMWV ~ GUCKEUWV,
niephappavopévwy Twy mapadootakwy handsets kat modems.

e Reporting and Analysis: AOYLOMLKO yla TNV OMTIKOTIOlNGN, TNV AvAAuon Kal T cuvtagn

avadopwy TNG Amodoong Kot TNE MoLOTNTAG SIKTUWV KLVNTWV ETILKOWVWVLWV:

TEMS Box Office: Mpodkettal yia tnv mhatdoppa cuvtaéng avadopwv tou TEMS
Monitor Master. Adyw tn¢ eueAi&iag kot Twv oA wv pubuicswv poodEépel oTo
xpnotn tn duvatotnta va Snuoupyel TIG SIKEG Tou avadopég, OMWE AUTOC
emBupel. OL avadopéc mapadidovrtol péow Web Browser, 6nhadn 6&ev
amatteitatl kamolog eldikog Client.

TEMS Discovery: AvaluBnke ota LTE Offerings

TEMS Visualization: Ymootnpilet tnv availuon &edopévwyv mou  €xouv
anoonactel aneuBelog anod tnv unmodour tou Siktuou pe Baon cuvteAeopéva
yeyovota. AUTO EMUTPEMEL TOV AMUECO TPOCSLOPLOUO TIPOPANUATWY TIOU
oxetilovtal pe tnv QoS. MNa mapdadewypa umopel va evtomioel Tnv altia
npoPANUATwWY otn padloouxvotnTa f OTn XWPNTKOTNTA Tou SIKTUOU N va
TPOCSLoPIloEL av KATOLO TPORANUA adopd LA CUYKEKPLIEVN CUCKEUN 1 €va
TUTIO CUCKEUWV.

310 TOPATIOVW TPOOTIOETOL KL LA OELPA OULPBOUAEUTIKWY UTINPECLWYV TIou Sgv UTIAPXEL AdyOC

va avaAuBolv og autr TV gpyaocia.

Nemo (Anite)

Benchmarking

T °

Quality Testing

<

Test voice, video and

data networks with multiple

devices across technologies,
frequency bands, and —
operators. .

Maximize audio, video

and data Quality of Service

to succeed in competitive P2
markets.

H Anite npoodépel to Nemo portfolio, to omolo meplthapPavel epyaleia pétpnong, aLoAdynong
KOl EAEyXOU yLa SIKTUA KLVNTWV ETUKOLVWVLWV.
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LTE Testing: Moapéxel Tn SuvatoTNTA YL CUYXPOVLIOUEVEG KOl TIAPAAANAEG LETPAOELS (in-
vehicle) afloloyolpeveg pe Baon deikteg anddoong. Yrootnpilel avaluon dedopévwv
yla LTE kat koaAUntel 0Aa ta otadia, and tn S1opbwon opalpdtwy Kal To oXedLacuo,
HEXpL TNV avamtuén kat t PeAtwotomoinon. To Nemo Outdoor umootnpilel
napapétpoug LTE UE yia dpuoiko Silauvlo, petpnoelg kupéAng, petpnoetg CQl, RRC/NAS
onuatodooia, Stadikaocie¢ RACH, otatiotikd oto MAC otpwpa, EMM/ESM cuvodoug
K.a. Evepyomnolel to LTE scanning o€ ouyXpOVLOUO HE TIG LETPAOELG TOU €€OMALOOU TOU
xpnotn, Ke uPnAn Taxvtnta scanning Kat akpifela petprnoswv. Eniong, unootnpilet RSS
scanning kat OFDMA scanning ae P-SCH/S-SCH Aettoupyiec.

Drive Testing: To Nemo Outdoor, to Nemo Compact-i kot to Nemo Handy cuvdudlovtal
yla va oxnuatiocouv éva oAokAnpwpévo cuotnua Letprioswy (drive test tools). To Nemo
Outdoor (laptop-based drive test tool) umootnpilel oxedov OAec TIc texvoloyiec (GSM,
CDMA2000, EV-DO, TD-SCDMA, WCDMA, HSDPA, HSUPA, HSPA+, WiMAX, LTE) kou
ETUTPEMEL TIOAAQ £(6N HETPAOEWY, OTIWG TtoLoTNTAG dwvNG Kat Bivieo. Ta Nemo Handy
kat Nemo Compact-i eivat handheld epyolAela ta omoia mpoodépouv SuvatoTnTES
LETPHOEWV UE EUXPNOTIO KOL OLKOVOULLaL.

Benchmarking: To Nemo Outdoor xpnolpomnoteitat yio va ektedel benchmarking oe
mavw omd 200 TtepUATIKA Kal scanners, ylo oxedov kabe texvoloyla Siktuou Kol ylo
oA A£G TtapAaAAnAeg ouvdéoelg debopévwy. to Nemo Multi Handy, éva keviplko
(Master) Ttepuatikd Asltoupyel ocav  KEVTPO €VIOAWV, OLEVEPYWVTOG HETPNOELG
€NEYXOVTAG OUYXPOVIOUEVEG UETPNOEl o 1-6 povadeg (Slaves), pe tig povadeg va
polpalovrtal éva GPS &éktn. Akoun, to Nemo Autonomous Xpnolpomoleital ya tv
EKTEAEON HEYAANC SLAPKELAG QUTOMATOTOLNUEVWY benchmarking petprioswv.

Quality Testing: Evowpotwvel AUOCELG yla UETPOel  voice, video streaming kot
noldtntog PvteokAnoswv ot padloenadég twv CDMA, GSM, WCDMA kat TD-SCDMA
Siktuwv. AvoAlutikd, to Nemo Outdoor ekteletl fixed-to-mobile, mobile-to-mobile kat
napdAAnAn mobile-to-mobile afloAdynon mowdtntag ¢wvrg, OoAA Kol UETPHOELG
BeAtiotomnoinong, otnpldpevo otov PESQ (Perceptual Evaluation of Speech Quality)
aAyoplBpo. To Nemo Handy emtpémnel mobile-to-mobile kat mobile-to-fixed uplink
benchmarking ywa tv mnowdtnta ¢wvng, otnpuldpevo otov PESQ kat downlink
otnpllopevo otov PSM Mobile alyopiBuo. Emtiong, ta U0 autd epyaleia EMITPEMOUV T
UETPNON NG TtoldTNTOC Tou video streaming pe xprion tou aiyopiBuou PVI (Psytechnics’
Video IP). To Nemo Autonomous ekteAel autopatonolnuévo mobile-to-mobile kot
mobile-to-fixed uplink benchmarking ywa tv mowtta ¢wvrg pe Bdaon tov PESQ
aAyoplBpo kat downlink pe Baon tov PSM, yla peyaAnc SLAPKELOG LETPNOELG. AKOUN, TO
Nemo Outdoor afloAoyei tTnv molotNTO TWV PVTEOKANCEWV Xpnolponolwvtag tov VAl
(Video Quality Index) aAyopiBuo. Téhog, To Nemo Analyze mapéxel OMTIKOMOLNUEVN
uetenefepyaoia Twv Sedopévwy (Voice: MOS, Call events and statistics, Call setup time,
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End-to-end call setup time / Video Call: MOS, Call events and statistics, Call setup time,
End-to-end call setup time / Video streaming: MOS, Packet error rate, Jitter, Events and
statistics, Streaming initial buffering time, Streaming service access time, Streaming
service access time to buffering, Streaming session time).

e Indoor Testing: To Nemo Indoor umnpetel TNV avdykn ylo Heylotomoinon Kot
BeAtiotomnoinon tng kAAupng tou SIKTUOoU, 0 BECEL OTWG KTIPLO ETALPELWY KAl AAAEC
indoor tonoBeaieg, 6mou n kivnon kAnoewv kat petadopag SeSouévwy elvat mukvr Kat
ouyKevtpwuevn. Evdeikvutal yia Qos kat QoE (Quality of Experience) petproelg kat
uTtootnpilel OAeg TIc TeAeuTaieg Texvoloyieg cupmeplapBavopévwy twvy CDMA2000,
EV-DO, GSM, WCDMA, HSDPA, HSUPA, HSPA+, TD-SCDMA TETRA, DVB-H, WiMAX kat
LTE.

‘Eva TopOUOLO E TO MAPATIAVW EUTMOPLKA CUCTAMATA EXEL avartuéel kot n SwissQual (Diversity,
QualiPoc, NetQual). Ot AUoelg autég, wotdoo, eival dlaitepa akplBEC kal mpoodEpouv MARO0G
SuVATOTNTWY TTOU UIMOPEL va LNV €lval OAEC avayKaleG 0 KABE ETOLPELA KLVNTWV ETILKOLVWVLWV.
Mpo¢ tnv kateLBuvon auth avamtuéape Hla OAoKAnpwuUeévn Alon yla petpnon bitrate
(downlink) kat latency ou SLaB£TEL YO POKTNPLOTIKA TTIOU £(5AE OTA TTPONYOUEVA CUOTHHATA,
LE TPOTEPNLOTA TNV EVXPNOTLA, TNV €EUTIVN SOWN KOL TNV EUKOALD EYKOTAOTOONG KOl EKTEAEONG
UETPOEWV.

1.4 M£60o6oL moAAanAng npooBacng KavaAlou

OL texvikég moAAamAng mpooPaong amodidouv amokAeloTikoUs SlavAoug oe TOAAATTAOUG
XPNOTEG.

2tnv FDMA (Frequency-division Multiple Access), T0 oAkd gUpog {wvng TOU CUOTAUATOC
Xwpiletol oe SlaUAOUG HN  EMIKAAUTITOPEVOUC Ot ouxvotnta, Tmou amodibovtal oe
Sladopetikolg xpnoteg. Amattel moAU avotnpd mpokoaboplopéva {wvonepatd ¢idtpa. H
anopdvwon Twv SLaUAwV Kal KOTA CUVETELX N 0pBoywvLOTNTA TwV onUatwy e§acdaiilovtal Le
TV €l0aywyn ouxvotlikwyv OStactnuatwyv ¢oAagne petaty twv SlaUAwv. KdaBe &iaulog
amnodidetal og éva Xproth Kal dev umopel va xpnotpomnotnBet and GAAouC KOTA TN SLAPKEL ULAG
AedwWVIKAG cuVBLAAEENG. Adevag, AoLmdy, o xpnotng eplopiletal os éva PKPO Vpog {wvng,
okOpa Kat av &ev umapyouv TOA\OL XproTeG O0TO CUCTNUO KOl OPETEPOU, TO YEYOVOC TNG
OIMOKAELOTIKAC 8100g0nC Tou SLoUAou akopa Kat yia dtaotipata ornou Sev undpyouv Sedopéva
npog petadoon (yla mapadetypa nepiodol olwnwv) odnyet o€ pikpn daocpatikn anddoaon.

JuvnBwg cuvbualetal pe TDD TeEXVIKA, WOTE va amodpeVUYETAL N TOUTOXPOVN EKTIOUT Kal AQYn

Kol eTumA€ov va gival Suvatn n xprion texvikwv Sladoplopol oto 2tabud Baong, 16c0 yla tny
guBela 600 kal ylwa TNV avtiotpodn levén, Adyw NG opolotnTag Twv StalAwv ot Suo
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KOTeUBUVOELS. Q¢ CUVENELQ, N TIOAUTIAOKOTNTA TNG eMefepyaoiog TOU ONUATOC LETADEPETAL OTO
otabuo Baonc.

Ytnv TDMA (Time-division Multiple Access), o xpovog Xwplletal os PN EMKAAUTITOUEVEG
XPOVOOXLOUEG TTou amobidovtal og SladopeTIkoUG XpROTEC. ATTALTEL TO GUYXPOVIOUO UETAEY TWV
Xpnotwv. H opBoywviotnTta petafl Twv XPNOTWV EMNPEAETAL CNUOVTIKA oo T SLoouUBOALKN
TapeUBoAr ou TPOKAAEL €va OHKA, ATIO L0 XPOVOOXLOUN OE EMOEVEG XPOVOOXLOMEG. € OXEON
Ue TNV TeXVIKn FDMA, o puBuog petadoong eivatl moANAMAAGLOG KATA £Va TIAPAYOVTQ, (00 LE ToV
oplBpd Twv Ypnotwv Tou polpalovial To ouxvotlkd 6Slaudo. Av €vag 6lauAog Sev
XPNOLUOTIOLEITAL LA XPOVLKA OTLYUR, N avtiotolyn xpovooxilopr Sev pmopel va xpnotuomnotnBsi
o aA\oUG XPHOTEG TOU GUOTHUATOG.

Mepika mAeovektrpata tng TDMA eivat:

e Aev undpyouv npoBAnuata evbodlapopdwaong.

e  Mropei va xpnotlpormnotnBei o unnpeoieg dwvng kat Sedopévwy.

¢ Ynootnpilel petafarlopevo pubuo petadoonc.

e Eival daopatika mo amodotikr, apol Sgv XpnOLUOTOLOUVTOL CUXVOTIKA SlooTruota
dulagne.

o [poodEpeL LKPOTEPN KATAVAAWGON LOXVOG, EMELSN N LETAS00N YIVETAL OF PLTEC.
FDMA kot TDMA £xouv, wotdoo, Kol BoCLKA LELOVEKTAUATA:

e Kata t Sldpkela TeplOdwv OwWwMNG oe o thAsdwviky ouvSlaieén (50-65% tou
Xpovou) dev eival Suvartr n emavaypnotpomnoinon tou StavAou amo GAAoUC XPHOTEC.

e H emavayxpnolUomoinon CUXVOTATWY Tou Mmopel vo emteuxBel €xeL OXETIKA apaln
Sdoun.

e To dpawvopevo twv StalelPewv Snuloupyel onUavTka poBAnpata.

Ytnv CDMA (Code-division Multiple Access), o xpovog kat to g0pog {wvng XpnoLpomololvTaL
tautoxpova amo Sladopetikolg XpAoteg Tou Slapopdwvovtol amd opBoywvikolE 1 nuL-
0pBoywvikoUG KWOLKEG SLaomopdc. H Texvikn auth eTUTpEmel o KABs otaBuo vo petadidel
OUVEXWG 0 OA0 TO pAopa cuxvotATwy. OL TTOAAATAEG TOUTOXPOVEG UeTadOOELG Slaxwpilovtal
pue Baon ™ Bewpla tng kwdikomoinong. H CDMA &gv kavel tnv umoBeon OtL Ta mAaiola ou
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napouctalouv Slevefn allolwvovtal oAOKANPWTLKA. AVTIBETWG, UTIOBETEL OTL TUXOV TTIOAAQTIAG
oNpaTa IPOCTIBEVTAL YPOLULKA.

To Baowkd otolyeio NG eival W pmopoUpe va e€dyoups To emBuuNTo onua, amoppintovrog
otudnmote aMo w¢ tuxaio Bo6puPo. Itnv mpatfn, to otevn¢ l{wvng onua mAnpodopiag
Slapopdwvetal amd £va supeiag {wvng onpa Stacmopdg. Kabe xprnotng €xetL To 81kO Tou onpa
Slaomopac (kwdika). Kabe onpa dtacmopdg sival opBoywviko wg mPog ta UOAOLTA, OTOTE e
TNV TEXVIKA TNG CUCXETLONG UIMOPOUE va avayvwplooupe oto §€ktn Tov emBuuntd xprotn. MNa
KaBe Sedopévo eUpog Lwvng UTAPXEL UOVO TIEPLOPLOPEVOC apPLlOUOC opBoywVIKWV KWwEIKwY
Sloomopdc. Me toug NUL-0pBOYWVIKOUG KWHELKEG, SEV UTAPXEL TIEPLOPLOUOG OTOV APLOUO TwV
Kwoikwv oe debopévo elpog {wvng, WOTOCO TIAPAUEVEL ULa TTAPEUPBOAN UETAEY TWV XPNOTWV
KoL 0 6€ktng Sev pmopel va Eexwploel TeAeiwg To EMBUUNTO oA amo Toug GAAoUG xprotec. H
UEBOSOC TTIOU XPNOLUOTIOLEITAL YLa TNV TTAPAY WY Twv NL-opBoywvikwvy CDMA onpdtwy sivat n
DS-CDMA (Direct Sequence — CDMA).

Mepikd mAeovektrpota tng CDMA eival:
o ALLOTOLEL TIG OLWTTNAEC epLOSOUG OTIC TNAED WVIKEG GUVOULALEG.

e Aev amatteital n xprion wootaduiotr (equalizer) yia tTnv avtipetwrnion StacUUBoALKAG
napeUBoAnG.

e JTta KUPEAWTA CUOCTAHATA, OTIOU YELTOVIKEG KUY EAEG Xpnolpomololv tov iSlo Siaulo,
Sev amalteital LETAMOWUT 0T CUXVOTNTA.

e Aev anattouvtal Staotrpata puAagng.
o  Emutuyxdvel oAU peyaAUTEPEG XWPNTIKOTNTEG O€ EMIMESO XPNOTWV ava KUPEAN.
e  Mrmopel va mapéxetl eUpog Lwvng Kata anaitnon (bandwidth on demand).

e Aev amattouvtol TOAUTTAOKEG TEXVIKEG amodoaonc kal Slaxeiplong tou pAcUATOG.
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TéAog, otnv SDMA (Space-division Multiple Access) yivetal xprion €§umvwv kepalwv mou Sivouy
™ SuvaTotNTa TOU XWPELKOU Slaywplopol Twv Xpnotwv amo Toug 2tabuolc Baong e
amotéAeopa va eival Suvat) n xpAon twv Slwv TOPWVY TOU OCUCTAUATOS Ylo XWPLKA
SlooKkoprilopévoug xpnoteg. Mvetal éAeyxog tng aktwvoBololpevng H/M evépyelog yla kaOe
xpnotn otnv Tmeplox) kaAudng. O  €AeyxoG EMITUYXAVETAL WPE TN Xpnon £Eumvwv,
TIPOCAPHOCTIKWVY KEPOLWV.

Frequency Frequency

Frequency
Power / Power / Power /

A User 3 A ) A
% f, / Q b
User 2 \,\ '\,\
User 1 z
User 3
— ~ o)
1 1 e8| 8| 8 1 User 2
~ k2] ? &
el =T =T = ‘ O
rl“i Z/ﬂ 114 % User 1
- > > : >
Time Trori=KT, Time T=LT., Time
FDMA TDMA CDMA

37



38



KepaAato 2

Yuotnua Kataypadng tng Epmelpiog
Kivntwv Xpnotwyv o€ Atktuo AGUpHOTWV
ETikolvwviwy
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2.1 Aettoupyia tou UDP Download

2.1.1 Nepypadn Aettoupyiag

O Client (edpappoyn KampRate otnv kKwnt cuokeun) amootéAAel éva «TodoPacket» makéto
otov Server, To omnolo PpEpeL TNV mMAnpodopla yla to peyebog makétou (packet size) mou BéAeL va
xpnouorotnBet (200, 500, 1000, 1400 Bytes). O Server AapuBAvel To TIOKETO Kal EEKLVA €val VEO
thread (DLProcessRequest), 6mou enefepyaletal tTnv mAnpodopia mou ¢p£pet to AndpOEV makeTo.
AdoU £haBe «TodoPacket» makeéto, fekwva €va véo thread (DLSendData) péow tou omoiou
otéAvel maketa otov Client pe to {ntolpevo péyebog. O Client, LOALG AGBEL TO MPWTO TTOKETO
amnd tov Server, Bewpel Mwg €xel «ouvdeBel» e autov (EstablishedConnection == true) kat yla
KOO TIOKETO TOU UTTOSEXETAL QUEAVEL TNV TLUN TOU WETPNTH UE ToV aplOuo twv AndBéviwv
TAKETWY Katd éva. 2e kaBe Siaotnua umoloyillel to bit rate kal undevilel To PeTPNTA yla va
£EKLVNOEL TO EMOWEVO.

apliuog Aneleviwy TakeTwv * ueysBo¢ TakeETov
Xpovog

bit rate =

Otav o Client teppatiost tnv kataypadn, arnootéAlovtat «FIN» makéta otov Server. O Server,
Tou KABe otyun pmopet va Adfel mokéta and toug Clients umodexopuevoe ta oe éva thread
£161KA YU aUTO TO OKOTIO, MEPLEPYATETAL TO MAKETO Kol BAETEL OTL TpoKeLtal yio «FIN» makéto.
Alotpéyxel, Aowmdv, 1o Slavuopa e OAEG TIG evepYEG «oUVOETeLg» e Toug Clients, kal pe Baon
v IP Address tou Client tepuartilel Tn «ocuvdeon», otéAvovtag nicw otov Client «ACK» makéta
ylia emupepaiwon. O Client mepyuével va AdPel ta «ACK» TOKETA €VTOG €VOG XPOVLKOU
neplBwpiou (timeout =5 sec). Av dev ta AdBel, EavaotéAvel «FIN» makéta otov Server, o onoiog
SlatpExel AL To SLdvuopa HE TIG «oUVSEDEL», Sev Bplokel «oUvVEean» autr TN dopd yLo va
™V Teppatiosl, adol TNV €ixe TEPUATIOEL TPONYOUPEVWG, Kol OTEAVEL K VEOU «ACK» TtakETal
otov Client. JuvoAikd, o Client mpoomaBel 5 dopéc péxpt va AdPel €va «ACK» TaKETo,
Slodopetikd eykataleinet.

Jtnv mepimtwon mou o Client £€xeL oteilel «TodoPacket» mokéto otov Server kat Sgv £xel AdBel
KATIOLO TIOKETO EVTOG £VOC XPOoVIKoU TieplBwplou (timeout = 3 sec), otéAvel «FIN» akéta otov
Server WOTE AUTOC, AV EXEL EEKLVNOEL VA OTEAVEL, VO OTOUATAOEL TN «oUVSECN» Kol TpooTiabel
€ava amo tnv apxn. ZuvoAikd dokualel 5 popéc kat epdavilel pvupa «Server Unavailable», av
ormotUXouUV OAEC TOU OL IPOCTIAOELEC.

AkolouBel oxnuatikd TmopAdElypa TIOU  TEPAAPBAVEL TIC TIEPLOCOTEPEC QMO  TIG
npoavadepBeioeg MEPUMTWOELG:
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2.1.2 Napadeypa

Client (KampRate Application)

TodoPacket

Stélvel TodoPacket

otov Server

Mepluével va AdBeL
TO TIPWTO TAKETO. TO

v

A

XPOVIKO  mepBwpLo
mapépxetal Sixwe va
AABeL KATTOLO TIAKETO
amno tov Server

FinPacket
Stéhvel  FinPacket

v

yla vo oTopaThoeL
VOl OTEAVEL TTOKETA O
Server (av  éxel
Eekvnoel)

TodoPacket

STEAVEL €K  VEOU

v

TodoPacket otov
Server

AapBdvet tO TPWTO
TIOLKETO (BéteL

BEEEBEEEEEEEBEEBEA

EstablishedConnection
== true). AufdveL TO
METPNTA  yw  KdABe
TOKETO TIoU AapBAvEL.

210 Té\o¢ Tou Slaotrpatog urtoAoyilel to bit rate:
AplBudg TakéTwy * PéyeDOg TaAKETOL

bit rate = n
Xpovog
FinPacket
Tepporilel v >
Kataypadn
, ) AckPacket
Mepével va AdBel
dl
AckPacket. Aev T1o0 -
AapBavet evtog Ssec.
FinPacket
ZavOOTEAVEL >
FinPacket i
AapPBavel AckPacket Ackpacket
gl
-

KoL TEpUATICEL

Server

Ano v mAnpodopia mou dpépet to TodoPacket
emiMéyel TOo péyeBog Takétou Tou  Ba
XPNOLULOTIOLAOEL

ApxiZel va otélvel makéta otov Client

ALATPEXEL TO SLAVUOUA WE TLG KOUVOETELGY yla
va teppatiost T oUvSeon pe tov Client

195.167.40.32
195.167.18.24
195.167.18.32

—| 1951676581

195.167.40.31

And tnv mAnpodopia mou pépet to TodoPacket
emiMéyel TO0 péyeBog¢ Tmakétou Tmou  Ba
XPNOLULOTIOLOEL

ApxileL va otélvel makéta otov Client

ALATPEXEL TO SLAVUOUA UE TG KOUVOETELGY yla
va teppatioel tn «ovvdeon» pe tov Client kot
Teppatilel T «ovvbeon»

STéAveL takETa emBefaiwong

ALATPEXEL TO SLAVUOUA HE TIG «OCUVEETELG». EXEL
noén teppatiosl tn «ouvdean».

StéAvel tokéta enBeBaiwong
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2.1.3 INUELWOELG EML TOU KWK

class Download extends Thread {
private static final int SERVERPORT
private static final int CLIENTPORT
String msg;
Boolean EstablishedConnection
DatagramSocket socket;
int PacketSize;
String ServerIP;
InetAddress serverAddr;
String clientAddr;

5001;
5001;

false;

public Download(String msgl, int PacketSizel,
msg msgl;

PacketSize

PacketSizel;
ServerIPChoice;

ServerIP

public void run() {
try {
// Sending message to initiate,
serverAddr InetAddress.getByName (ServerIP) ;

int TryToConnect = 0;
while ((EstablishedConnection.equals (false))
socket new DatagramSocket () ;
byte[] buf (msg) .getBytes () ;
DatagramPacket TodoPacket
serverAddr, SERVERPORT) ;
socket.send (TodoPacket) ;
Log.e ("UDP_Download", "C:
final String clientAddr
socket.close() ;

Sent TodoPacket.

// Receiving first packet to start Timer
new DatagramSocket (CLIENTPORT,
InetAddress.getByName (clientAddr)) ;
byte[] bufl new byte[PacketSize];
DatagramPacket first packet
socket.setSoTimeout (3000) ;
try {
socket.receive (first packet);
EstablishedConnection
} catch
//
//

socket

_

true;
(IOException e) {

Server "FIN" packet
// to stop sending
// close socket and try again.
socket.close();
socket new DatagramSocket () ;
byte[] buf2 ("FIN ") .getBytes();
DatagramPacket FinishPacket
buf2.length, serverAddr,
(int 1 = 0; i < 3; i++) {
socket.send(FinishPacket) ;

for

}
socket.close();
TryToConnect++;

with packet selection i

new DatagramPacket (bufl,

Server kat Client
«oKOUV» otn

BUpa (port) 5001

String ServerIPChoice) {

‘Oco 6ev £€xeL eykatootabel

«ouvdeon» Ko oL
TPOOTIABELEG Elval AlyOTEPES
5,

TodoPacket otov Server.

(¢}

and otéAvovtat

&& (TryToConnect < 5)) {

new DatagramPacket (buf, buf.length,

Waiting...");

getLocalIpAddress () ;

Avalntei ota Network Interfaces tnv IP Address tng
Kwntg cuokeung (Ba emotpédet null, av Bpet tnv
Loopback Address)

bufl.length);

3 sec mepével o Client yia va AdBet
Av
TIOPENDEL TO XpOVIKO SLdotnua, OTEAVEL
«FIN» rakéta kal emxelpei §ava.

Kamoto Tmakéto amd Tov Server.

If no packet was received in 3 seconds timeout,

send to

(if Server has started sending data),

new DatagramPacket (buf2,
SERVERPORT) ;

43



if (EstablishedConnection == true) {
d.setTrue () ;
socket.setSoTimeout (0) ;

// Call DLIndoorsTimer for Indoors Measurement

if (IndoorsSelection == true) {
double lat = IndoorsGeopointSingleton.getlInstance (0, 0).latitude();
double lon = IndoorsGeopointSingleton.getInstance (0, 0).longitude();

DLIndoorsTimer dlITimer = new DLIndoorsTimer (lat, lon);
new Thread(dlITimer) .start();

StartTime = System.currentTimeMillis(); ?nv ’“p”“w°ﬂ Tou
€xoupe Indoors pétpnon,
EKKLVEL évag timer

// Receiving packets (DLIndoorsTimer).

byte[] buf3 = new byte[PacketSize];
DatagramPacket IncomingPacket = new DatagramPacket (buf3, buf3.length);

while (d.getValue() == true) {
socket.receive (IncomingPacket) ;
cl.AddCount (); < | Count++ yla KABe AndOEV makéto
// Log.e( "GPSLoggerService", " Packet number:" + cl.GetCount() );

}

socket.close(); Av amotUxouv OAeG oL TPOOTIABELEG yLa
} else { //”/”,,/”’//’ «ouvbeon», KaAeitat n uébodog

ServerUnavailable () ; ServerUnavailable() yia va eiSonowinBei o
} XPAOTNG HE HAVURA 0TV 006VN.

} catch (Exception e) {
Log.e ("UDP_ Download", "S: ERROR", e);

public void stopDownload() {
stopDL stDL = new stopDL(serverAddr, clientAddr):;
new Thread(stDL) .start();

O Client akoVeL otn BUpa (port)

class stopDL extends Thread { 5002 otnv mepintwon tou stopDL.

private static final int SERVERPORT = 5001; e qut oTéAvel o Server ta «ACK»

private static final int CLIENTPORTSTOP = 5002; nakéra, ot, Snhadi, n «abvbeon»
private InetAddress serverAddr; TEPUATIOTNKE ETUTUXWG.

private String clientAddr;
private DatagramSocket socketT;
private DatagramSocket socketR;

public stopDL (InetAddress serverAddrl, String clientAddrl) ({
serverAddr = serverAddrl;
clientAddr = clientAddrl;

public void run() {
if (d.getValue() == true) {
d.setFalse();
Boolean ReceivedACK = false;
String clientAddrT = clientAddr;

int trytostop = 0;
try {
// Log.e ("GPSLoggerServcice", InetAddress.getByName (clientAddrT).toString());
clientAddrT = getLocalIpAddress();
socketR = new DatagramSocket (CLIENTPORTSTOP,
InetAddress.getByName (clientAddrT)) ;
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socketR.setSoTimeout (5000) ;

} catch (SocketException el) {

// TODO Auto-generated catch block
el.printStackTrace();

} catch (UnknownHostException el) {
// TODO Auto-generated catch block
el.printStackTrace();

}

byte[] buf5 = new byte[3];

DatagramPacket ACKpacket =

new Datgdram

‘0o0 8ev £xeL AdPel «ACK» mokeTa
amnd tov Server kal o aplOudg Twv

nipoomadbelwy ivat HkPOTEPOG Ao
5, otéAvel «FIN» makéta otov Server
yla va Teppatioet T «ouveon».

Packet (buf5, buf5.length);

while ((ReceivedACK == false) && (trytostop < 5)) {
try |
if (socketT != null) {
socketT.close () ;
}
socketT = new DatagramSocket () ;
byte[] buf4 = ("FIN ").getBytes():;
DatagramPacket FinPacket = new DatagramPacket (buf4,
bufd.length, serverAddr, SERVERPORT) ;
for (int i = 0; i < 3; 1i++) {
socketT.send (FinPacket) ;
}
// socketT.close(); ‘EAeyxog ylia 0 av
// Log.e( "UDP_Download", "FinPackets Sent" ); 0 AndBév makéto
eivat «ACK».
try {
socketR.receive (ACKpacket) ;
String ACKpacketString = new String(ACKpacket.getDatal());
if (ACKpacketString.equals ("ACK")) { ] . ] ] ]
ReceivedACK — true; / OTQV}\I’](I)BELTOT[(IKE'EO’ET[lBEB(llu‘JUI’]Q ano
tov Server, elborolel TO XpAROTN pE
socketR.close () ; B ,
; prAvupa otnv 08ovn.
ReceivedACKfromServer () ;
Log.e ("UDP_Download", "Received ACK packet");
} else {
Log.e ("UDP_Download", "Received a packet but not ACK");
}
} catch (SocketException e) {
e.printStackTrace() ;
Log.e ("UDP_Download", e.toString(), e);
}
} catch (IOException e) {
e.printStackTrace();
Log.e ("UDP_Download", "Other Error" + e.toString(), e);
}
trytostop++;
}
if (socketR != null) socketR.close():;
if (socketT != null) { socketT.close(); }
if (ReceivedACK == false) {
Eqv tehkd Sev AndBel «ACK»  makéto,

NoACKReplyfromServer () ; —

eldomoleital o XpHRotng pe pAvupa otnv obovn,
WOTE va YyVwpilel wg TBavov €xXeL MOPAUELVEL
avolxtr n oUv8eon otnv MAEUPA Tou Server Kat
VL EMLKOLVWVAOEL Pe Tov Administrator.

class DLIndoorsTimer extends Thread ({
private double latitude;
private double longitude;
private Location fixedLocation =

new Location ("fixedloc");
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public DLIndoorsTimer (double latitudel, double longitudel) {

latitude = latitudel;

longitude = longitudel;
fixedLocation.setLatitude (latitude) ;
fixedLocation.setLongitude (longitude) ;
fixedLocation.removeAccuracy () ;
fixedLocation.removeAltitude () ;

«MNepvape» otov Constructor
TG ouvtetaypéveg tng Fixed
Location TIou fa
XpnoworonBei yla 6An tnv
kataypadn.

fixedLocation.removeBearing () ;

public void run() {

while (d.getValue() == true) {
try {
Thread.sleep (10000) ;

if (d.getValue() == true) {
) |
mStartNextSegment = false;

if (mStartNextSegment

10 sec eivat o xpovog tou kAaBe SlaoTripaAToG.
Qotoéoo, onwg avadépetat kat oto API, n evtoln
sleep Sev tnpel autd To Xpdvo pe akpipela, omdte
propei va eivat Alyo peyaAUTepog 1 PLKPOTEPOG. S€
KdOe mepimtwon, otov umoloylopd tou bit rate
SLapoUE PE TO XPOVO ToU EXEL TTAPEABEL KaL OXL
pe otabepod xpovo 10 sec, onote efaodaliletal n
§LoTILOTIO TWV HETPHOEWV.

startNewSegment () ;
}
storeLocation (fixedLocation) ;
: ( ) —\\b
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

KoAeitar n péBodog otnv omoia yivovtat ot
umoAoylopol Kot amoBnkevetal n pétpnon.
‘Enerta €ekvd TO emOPEVO SLACTNHO HETPHCEWY,
av 0 XpRotng Sev €xeL TEpUATIOEL TNV KaTaypadr.
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2.2 Aettoupyia tou UDP Ping

2.2.1 Nepypadn Aettoupyiag

To xpoviko dldotnua twy 10 sec diatpeital og 4 unodlaotpoata (0-2,5/2,5-5/5-7,5/7,5-
10 sec). Ztnv apyn k&b unodlaotripatog o Client amootéAAeL oTov Server évav aplOUo MOKETWY
TIOU TIPOKUTITEL OTIO TNV EMIAOYIN TOU XPNOTN yLa péyLoto aplbud mpoonabelwv (ping attempts)
otg pubuioslc (settings) tng edpappoyng. Na mapddelypo, av o xpnotng emiAé€el aplbuo
npoonaBswwv (0o pe 16, Tote Ba oTtéAvovtal 4 MOKETA otV apxn KaBs umodlaotipaTog, £Tol
wote 4 * 4 = 16 nakéta ota 10sec (16 mpoomnaBeleg ota 10sec). O Server AapBAvel TO MTAKETO
mou tou éotelhe o Client kat otéAvel otnv IP Address tou Client éva mokéto (5lou peyéboug kat
pe tnv idla minpodopia (iblo dvopa - string).

O Client Aappavel To makéto Kot utoAoyilel tn Stadopd xpovwy, SnAadr tn XPOVIKA OTLyUN TTou
£\aBe TO MAKETO «AMAVTNON» TOU Server Yelov Tn XPOVLKN OTLYUN] TIOU TOoU To €ixe oteilel. MNa va
BewpnOBel emtuxnpévn n mpoomabela Kot va kataypadel o xpovog tng, Ba npénel n AndbBeioa
QTMAVTINoN Vo avnKel oto 810 time segment pe TNV amooTtoAn tou makétou amnd tov Client. Av,
dnhadn, o Client ékave pla mpoonddsia oto 1° time segment Ba mpénel va A&BeL To makéto
«amdvtnon» péca oto 1o time segment (' — t < 2500 msec), Stadopetikd Bewpseital xapévn
npoondBela Kol Kataypadetal wg lost.

MNa tnv emniteuén outoU TOU TPOMOU AslToupylalG - UTIOAOYIOMWV ETUAEXONKE n  £EAG

ovoparodooia:
1* Time Segment 2" Time Segment 3" Time Segment 4™ Time Segment
(0-2,5 sec) (2,5-5 sec) (5-7,5 sec) (7,5-10 sec)
0-0 1-0 2-0 3-0
0-1 1-1 2-1 3-1
0-2 1-2 2-2 3-2
0-3 1-3 2-3 3-3

O Client AapBdavel Ta MAKETA «ATIAVIAOELG» O KABe time segment kal oto TEAOG TOU segment

umnoloyilel ta Avglatency, MinLatency, MaxLatency:

AvglLatency = R

R Latency(i)

MinLatency = o miRn . Latency(i)
<isR-

MaxLatency = onax Latency(i)
<IsR-—

, OTIoU R = 0 aplBudg twv AndBEvtwy maketwy (received packets)

AKOAOUBEL oXNUATLKO TIAPASELY O TIOU OITOTUTIWVEL T AELTOUPYLA TTOU TiEpLYpA OLE:
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2.2.2 MNapadeypa

Client
O xpnotng em\éyet
To-0=too — too oTLg puBpicelg
(settings):
¢ PingAttempts = 8
0-0
too To1=to1" —to1
——=—1
SR
/ T td |
/o __.
/
// //
. mil b o h4 = b o R
ol | | 2,5 \\ 50 | 75 10 t(sec)
| | |
\ | \ [
\ | \ [
Vo \ [
Vo \ [
| \ 1
oo \ |
| \ |
L ]
| \ l
| | Xaveta 10 \ | H amdvtnon
| | makéto. Asv Ba \ | €0TAAN, aAAG
| | AdaBeL anavinon \ | OTO  ETMOWEVO
| | o Client. \ | segment.
| | Lost ++ \ | Lost ++
(I \ |
(I \ |
(I v
L v
I v
ljﬁ \ é | t (sec)
0 2,5 5,0 7,5 10
Results:
_T1+T2+T5+7T7 [0 Naxéto mou otéAvet o Client
AvgLatency = 7 Server

. - 7
MinLatency = T2 Moakéto «amavtioeig» tou Server

MaxLatency = T7

Received = 4
Lost=4
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2.2.3 INUELWOELG EML TOU KWK

class PingSend extends Thread {
static final int SERVERPORT =
int PingAttempts;

private 5000;

private

O Server «akoUew» otn Bupa (port)
5000 ywa to Ping, wote va propei
napdMnla va efunnpetel Clients
1600 yla Download 600 kat yia Ping
(SLadopetikég BUpeC).

private
private

String ServerIP;
InetAddress serverAddr;

public PingSend(int PingAttemptsl, String ServerIPChoice)

PingAttempts = PingAttemptsl;
ServerIP = ServerIPChoice;
}
public void run() {
try {
serverAddr = InetAddress.getByName (ServerIP) ;
} catch (UnknownHostException el) {

{

// TODO Auto-generated catch block
el.printStackTrace();

while == tru

if

(p.getValue ()
(snts.getValue ()

== true) {

Tnv evtoAn va EeKvhoeL éva VEO XPOVLKO
Stdotnpa (snts: start next time segment)
™ O&ivel n storelLocation, adotou é€xel
TEAELWOEL

ME TOUG UTOAOYLOMOUG OTO

TipoNnyoUpeVo Slaotnua.

snts.setFalse() ;
c.ZeroCount () ;

PingAttempts _ 16

StartTime = System.currentTimeMillis(); ke 4 e
try | i/il]o ] 1] 2] 3
DatagramSocket socket = new DatagramSocket () ; 0 00 o1 102 o3
for (int 3 = 0; j < 4; j++) {
OpiZetau o tpéxov \\\long StartTimeSegment = System.currentTimeMillis(); 1 10 | 11| 12| 13
cts (current time cts.setvalue (3) ; 2 | 20 | 21 | 22 | 23
segment). for (int i = 0; i < (PingAttempts / 4); i++) { s T30 311353 53
String PacketString = "" + J + "-" + i;
Abéou  oteidel Ta // Log.e("UDP_Ping ", "Packet Sent: " + PacketString);
RAKETE Vi TO TIApdV byte[] buf = PacketString.getBytes();
time segment, DatagramPacket SendPacket = new DatagramPacket (buf,
nepLpEveL oV buf.length, serverAddr, SERVERPORT) ;
KatéAAnAo Xpovo socket.send (SendPacket) ;
uéxpl va Eekvioel To st.AddElement (j, i, System.currentTimeMillis());
€nopevo. sleep(50);
}
sleep (StartTimeSegment + 2500 - Systwsg.currentTimeMillis());
} Send Time Table (4 x 8)
socket.close () ;
} catch (SocketException e) { 0112 |3 4|56 7

// TODO Auto-generated catch block
e.printStackTrace();

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

w|{N|r|lo|—
~
K
5
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3¢ autd to Thread yivetaw n umoSoxn twv

class PingReceive extends Thread { «omavVTAoEwV» Tou Server. Na kdBe AndOeica

private static final int CLIENTPORT = 5000; «omdvtnon» €ekwd éva véo Thread ywo tnv
private String clientAddr; EKTENEGN TWV UTIOAOYLOHWV.
public void run() {

clientAddr = getLocalIpAddress();

try {
DatagramSocket socket = new DatagramSocket (CLIENTPORT,
InetAddress.getByName (clientAddr)) ;
socket.setSoTimeout (3000) ;
while (p.getValue() == true) ({
byte[] buf = new byte[3];
DatagramPacket ReceivePacket = new DatagramPacket (buf, buf.length);
try {
socket.receive (ReceivePacket) ;
long ReceiveTime = System.currentTimeMillis();
new Thread(new PingCalc (ReceivePacket, ReceiveTime)) .start();
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} stnv PingCalc «mepvdue» Tt0
} ANdOEV TAKETO KAl TN XPOVLKNA
socket.close () ; OTLypr) TTou auTo €dBace, yla TNV

} catch (SocketException e) { EKTEAEON TWV UTIOAOYLOUWDV.

// TODO Auto-generated catch block
e.printStackTrace();

} catch (UnknownHostException e) {
// TODO Auto-generated catch block
e.printStackTrace();

class PingCalc extends Thread ({
DatagramPacket ReceivePacket;
long ReceiveTime;

public PingCalc (DatagramPacket ReceivePacketl, long ReceiveTimel) ({
ReceivePacket = ReceivePacketl;
ReceiveTime = ReceiveTimel;

public void run() {
byte[] PacketStringData = ReceivePacket.getDatal() ;
String PacketString = new String(PacketStringData);
String[] PacketStringParts = PacketString.split("-");
String PacketTimeSegment = PacketStringParts[0];
String PacketID = PacketStringParts[1l];

‘EAeyX0G yLat To av n «amdvinon» mou AdPfape
int j = Integer.parselnt (PacketTimeSegment); QVFAKEL 0TO TPEYOV time segment

int i = Integer.parseint(Packiiifli—’//,,——————b

if (§ == cts.getvalue()) f{ TotalPingTime = Latency = Xpdvog rou eAridBn n
long PacketStartTime = st.ReturnElement (j, 1i); «anavenon» - xpbvog mou £0TdAN TO MAKETO (via
long TotalPingTime = ReceiveTime - PacketStartTime; | K&Oempoonabela)

// < 2500 dioti mporei na trexei h PingCalc kai apo tin alli na
// ypologizontai apotelesmata (storeLocation), opote na allaksei to ¢ (count)
// xwris na to theloume

if (TotalPingTime < 2500) { Results (msec)

r.AddElement (c.GetCount (), TotalPingTime) ;
c.AddCount () ; \‘
o 145
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// Log.e( "UDP Ping", "CALCULATE: " + PacketTimeSegment + "-" +PacketID + "
@Latency: " + TotalPingTime );
}

class%PingSendIndoor :extends Thread {
private static final int SERVERPORT = 5000;
private int PingAttempts;
private String ServerIP;
private InetAddress serverAddr;
private Location fixedLocation = new Location ("fixedloc");

public PingSendIndoors (int PingAttemptsl, String ServerIPChoice) {
PingAttempts = PingAttemptsl;
ServerIP = ServerIPChoice;

MNaipvou e TIG CUVTETAYUEVEG TNG
public void run() { Fixed Location amnd to Singleton
try { IndoorsGeopointSingleton.

serverAddr = InetAddress.getByName (ServerIP);
} catch (UnknownHostException el) {

// TODO Auto-generated catch block

el.printStackTrace();

double lat = IndoorsGeopointSingleton.getInstance (0, 0).latitude();
double lon = IndoorsGeopointSingleton.getInstance (0, 0).longitude() ;
fixedLocation.setLatitude (lat);

fixedLocation.setLongitude (lon);

fixedLocation.removeAccuracy () ;

fixedLocation.removeAltitude () ;

fixedLocation.removeBearing () ;

while (p.getValue() == true) {
if (snts.getValue () == true) {
snts.setFalse();
c.ZeroCount () ;
StartTime = System.currentTimeMillis();
try f
DatagramSocket socket = new DatagramSocket () ;
for (int j = 0; J < 4; Jj++) {
long StartTimeSegment = System.currentTimeMillis();
cts.setValue(J);
for (int 1 = 0; i < (PingAttempts / 4); i++) {
String PacketString = "" + J + "-" + i;
// Log.e( "Packet Sent: ", PacketString );
byte[] buf = PacketString.getBytes();
DatagramPacket SendPacket = new DatagramPacket (buf,
buf.length, serverAddr, SERVERPORT) ;
socket.send (SendPacket) ;
st.AddElement (j, i, System.currentTimeMillis());
sleep(50);
}
sleep (StartTimeSegment + 2500 - System.currentTimeMillis());
}
socket.close();
} catch (SocketException e) {
// TODO Auto-generated catch block
e.printStackTrace();



} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (InterruptedException e) {

// TODO Auto-generated catch block Edv éxoupe Slaxdpel Ty kataypadr, Sev
e.printStackTrace(); B¢é\oupe va KAnBei n storeLocation kat va
} armobnkeutel TO  nuteNég  Teleutaio
KOMMATL, OTIOTE EAEYXOUME TPWTA Qv EXEL

if (p.getValue() == trueT/T TEPUATIOTEL.

if (mStartNextSegment) {
mStartNextSegment = false;

startNewSegment () ;

} AdOTOU TEAELWOEL TO XPOVIKO Sidotnpa twv 10sec kaAesital n
storelLocation (fixedLocation) ; storeLocation yta va yivouv ot urtohoyLopol Kat vo arnoBnkeutel o

} KATAYEYPAUUEVO TUAHA. EMELTa, av 0 XpAoTnG Sev €XEL SLaKOPEL TN
) uétpnon (p == true) apxileL éva véo xpovikd Staotnua Twv 10sec

} K.O.K.

2.3 UDP Download kat UDP Ping otnv mAsupd touv Server

2.3.1 Astoupyia tou UDP Download

2.3.1.1 Nepypadn Asttoupyiag

ExteAwvtag to apxelo DLServer.java o Slaxelplotn¢ KaAeital va emAEEEL TO XpOVIKO SlaoTnua
(time interval) mou Ba pecolafel amd tnv AmootoArn evog makétou Tpog tov Client pe to
enopevo. Aut n emloyn KaBbopilel to e€epxduevo bit rate amd tov Server. Itnv 08ovn
gudaviletal pla oslpa ano ouvnBilopéveg emAoyEg ou adopouv péyeBog makétou 1400 B, o
SlaxelpLlotng, wotoco, sival eAelBepog va emAééel omola T emBupel. EmAéyovtag «0», o
Server Ba otéAvel takEta otoug Clients 600 Mo ypriyopa Umopel. & autr tnv neplmtwaon dev
KaBopileTal KAmolo avw Oplo ato eepxOpevo bit rate. Metd amoé autr tnv emloyn, Eekvd Eva
thread (DLReceive) to omoio AauPavel makéta «evitoAég» amo toug Clients. Anpoupyeitad,
oKkoOun, éva dtavuopa (DLConnectionsVector) oto omoio kataypddovtal pe SUVOULIKO TPOTo oL
«ouvdéoelg» pe toug Clients.

Otav AndOei kamolo naketo, Eekiva €va véo Thread (DLProcessRequest) To onoio enefepyaletat
v «evioAn» Ttou Client. EGv mpOKelTal ylo TAKETO «oUvdeong», fekwva €va véo thread
(DLSendData) péow tou omoiou otéAvovtal maketa otov Client yio pétpnon tou bit rate.
Enuthéov, oto Sidvuopo e TIC «ouvdéoelg» mpootibstal pia reference mpo¢ to thread
amootoAr)¢ moakétwv (DLSendData) mou XpnolpeUEL OTOV TEPUATIONO TNG QIMOOTOANC,
cuvakoAouBa kal tou thread, 6tav teppatiotel n pétpnon amno tov Client. uykekpluéva, Otav o
Server AaBel éva «FIN» makéto avalnta oto DLConnectionsVector tn reference mpog to
avtiotolyo thread, pe Bdaon tnv IP Address amno tnv omoia €otdAn 10 «FIN» TaKETO (TO MAKETO
dépel autn TV MAnpodopia), Kol TEPUATI(EL TNV OMOOTOAN MOKETWY teppatilovtag To thread
(DLSendData). Katémwv otédvel «ACK» makéta miow otov Client, ylia emiBeBaiwon mwg n
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«oUvdeon» teppatiotnke. Av Tou {nTtnOel va Teppatiosl «olvdeon» ou Sev UTIAPXEL (Umopel va
TNV Tepudtios MOALG TpONYoUHEvVwe), Slatpéxel to Sldvuopa Xwpig va Bpel kamowa va

teppatioest kot otéAvel «ACK» mtakéta riiow otov Client.

2.3.1.2 INMUELWOELG EML TOU KWSLIKAL

public class DLServer{

public static void main
System.out.println(

"Common Choices:

"200 Output
"100 Output
"50 Output
"20 Output
"10 Output
"5 Output
"2 Output
"l Output
"0 ... Output
BufferedReader buffer

try {
String TimeInterva

int TimeInterval msec

(String args([])

1 =

{

"Please insert Time Interval
"4+ "\n" +
Bitrate: 56 kbps (1400B)
Bitrate: 112 kbps (1400B)
Bitrate: 224 kbps (1400B)
Bitrate: 560 kbps (1400B)
Bitrate: 1120 kbps (1400B)
Bitrate: 2240 kbps (1400B)
Bitrate: 5600 kbps (1400B)
Bitrate: 11200 kbps (1400B)
Bitrate: Maximum Bitrate
edreader =

new Thread( new DLReceive( TimeInterval msec )
System.out.println( "\n" + "Starting UDP Download Service..." );

}
catch (IOException e)
System.out.println

{

( "An error occurred:" + e.toString()

class DLReceive extends Thread{

private static final int SERVERPORT

private int TimeInterval

public DLReceive( int TimeInterval msecl ) {
TimeInterval msecl;

TimeInterval msec
}
public void run() {
try {

// A new Vector recording our cophections

DLConnectionsVector

InetAddress serverA
System.out.println(
"Time Interva

DatagramSocke¥/ so
while ( true ){
byte[] buf
DatagramPacke

//Receiving p

_msec;

cv

ddr

RVER IP: "

5001;

+ serverAddr +

(send as fast as you can)
new BufferedReader ( new InputStreamReader ( System.in

bufferedreader.readLine () ;
Integer.parselnt ( TimeInterval );

)

"

.start ();

)

O Server AapBdvel Tta TAKETQ
«eVToAég» twv Clients kat &ekwvd
éva DLProcessRequest thread yia
K&Be pia amd autéc.

LConnectionsVector () ;

InetAddress.getLocalHost () ;

"\n" +

" + TimeInterval msec + " msec" + "\n" +

")

cket = new DatagramSocket ( SERVERPORT, serverAddr );
new bytel[4];
t TodoPacket = new DatagramPacket ( buf, buf.length );

ackets

( reason -> access from multiple threads
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(msec)" + "\n" +
" n\qn
+ "\n" + MNapdadetypa:
"+ "\n" + Time Interval = 5 msec
" " " R 1 ket
+"An" o+ OQutput Bitrate = & =
" + " \n " + > msec
_ 1400B _ 1400+8 bits _ 2240000 kbps _
" o+ "\n" + T Smsec  5+1073sec 1000 -
wop o\ 4 =2240 kbps
" + " \n " +
" + " \n " +




socket.receive ( TodoPacket );
new Thread( new DLProcessRequest ( TodoPacket, CV, TimeInterval msec )

) .start();

}

catch (SocketException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (UnknownHostException e) {

// TODO Auto-generated catch block

e.printStackTrace() ;

} catch (IOException e) {

// TODO Auto-generated catch block

e.printStackTrace() ;

}

} Z& AAAn BUpa (port) otéAvovtat

} T TIAKETO TIPOG WETPNON TOU
bit rate kat og GA\n ta «ACK»

class DLProcessRequest extends Thread{ nokéta  ya  emPeBaiwon
private static final int SERVERPORT = 5001; TEPUATIONOU TNG «OUVEEONGY.

private static final int CLIENTPORT = 5001;
private static final int CLIENTPORTSTOP = 5002;
private DatagramPacket TodoPacket;
private DLConnectionsVector CV;
private int TimelInterval msec = 0;

private int [EmeinEcRyelgINEes = 0/ Ma akopun peyaAutepn akpifela éxer mpoPAedBel kou petafAnti yio

private int PacketSize; " L | nanoseconds oto Time Interval, woTGG0 SEV TV XPNGLUOMOLOVLIE.

public DLProcessRequest ( DatagramPacket TodoPacketl, DLConnectionsVector CV1, int
TimeInterval msecl ) {
TodoPacket = TodoPacketl;
CV = CV1;
TimeInterval msec = TimelInterval msecl;

(o] Server AapBavel
«eVTON»  yl  évapén
QMOOTOARG TIAKETWY TIPOG

public void run () { tov Client. Zekwd éva véo

//Getting packet size info and setting TimeInterval thread tpohoSOTHVTAG To

byte[] data = TodoPacket.getData() ; Je Tic Anpodoplec:
String PacketSizeString = new String( data ); _ Client Address
- PacketSize
InetAddress clientAddr = TodoPacket.getAddress(); - Timelnterval_msec
- Timelnterval_nsec
if ( !'PacketSizeString.equals( "FIN " ) ){
if ( PacketSizeString.equals( "200 " ) ) {

PacketSize = 200 ;

}
else if ( PacketSizeString.equals( "500 " ) ) {

PacketSize = 500 ;
}

else if ( PacketSizeString.equals( "1000" ) ) {
PacketSize = 1000;

DLConnectionsVector

} sd (195.138.32.64, 1000, 5,0)
else if ( PacketSizeString.equals( "1400" ) ) { sd (195.125.109.3, 1400, 5, 0)
PacketSize = 1400; sd (85.167.112.72, 1000, 5, 0)

DLSendData sd = new DLSendData( clientA PacketSize, TimeInterval msec,
TimeInterval nsec );

synchronized ( CV ) {

CV.Add( sd );

CV.LastElement () .start(); // sd.start();
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System.out.println( "Packet received from Client: " + PacketSizeString + "
with Client Address: " + clientAddr.toString() + "\n" +
"Packet size: " + PacketSize + "\n" +
"**Connected clients: "™ 4+ CV.Size() + "\n" +
Me———— ")
}

}

else {

synchronized ( CV ) { <« | To 5'L('1VUGH(X S'iVCll KOwo on’ére npéneL va Stacdalicou e mwg 65\{ 6a To TpononoLouV

if ( ICV.TsEmpty() ) { v 8t oty Stadopetika DLProcessRequest threads (synchronized).
for ( int i=0; i<CV.Size(); i++ ){

DLSendData temporary = CV.getElement( i );

//Finding which connection to stop, using client's IP Address Trapardel vo oTéRvel oToV

Client kot adatpel and to

if ( temporary.clientAddr.equals( clientAddr ) ) { iy AS
temporary.StopSending () ; 9“””“ v ev Aoy
. «ouvdeon».
CV.Remove ( i ); >

System.out.println( "Connection with " + temporary.clientAddr.toString/()
+ " is terminated!"™ + "\n" +
"**Connected clients: " + CV.Size() + "\n" +

}
}
//System.out.println( "**Connected clients: " + CV.Size() );

//Send ACK to Client. Either there was no connection to stop either connection
has been terminated

try {
DatagramSocket socket = new DatagramSocket () ;
byte[] buf = ( "ACK" ) .getBytes();

DatagramPacket ACKpacket = new DatagramPacket ( buf, buf.length, clientAddr,
CLIENTPORTSTOP ) ;
for ( int i=0; 1i<3; i++ ) {
socket.send( ACKpacket );

Stéhvovtat «ACK» makéta niow otov Client
yia emBeBaiwon mwg n eviolr tou eAjdOn

socket.close(); Ko n «oVvSeon» Slekdmn.

} catch (SocketException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

class DLSendData extends Thread{
private static final int SERVERPORT 5001;
private static final int CLIENTPORT = 5001;
public InetAddress clientAddr;
private int PacketSize;
private Boolean SendBytes = true;
private int TimelInterval msec;

private int TimelInterval nsec;

public DLSendData( InetAddress clientAddrl, int PacketSizel, int TimeInterval msecl,
int TimeInterval nsecl ) {
clientAddr = clientAddrl;
PacketSize = PacketSizel;
TimeInterval msec = TimelInterval msecl;
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TimeInterval nsec = TimelInterval nsecl;

}
public void run() {

try {
DatagramSocket socket = new DatagramSocket();

System.out.println( "Starting data sending to:" + clientAddr.toString()

___________________________________________ ")

//System.out.println( "TimeInterval: " + TimeInterval msec + "." +

TimeInterval nsec );

byte[] bufl = new byte[PacketSize];
DatagramPacket packet = new DatagramPacket ( bufl,
CLIENTPORT ) ;
while ( SendBytes == true ) {
socket.send( packet );

bufl.length, clientAddr,

Thread.sleep( TimeInterval msec, TimeInterval nsec );

//System.out.println ("Packet Sent.");

+ "\n" +

}
} catch (SocketException e) {

PuBpiZetal to e€epxdpevo bit rate avaloya pe
v emloyn tou Staxetplotr (Time Interval).

// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

}

public void StopSending () {
SendBytes = false;

2.3.1.3 Napadeyua (Screenshots)

cv C:AWINDOWS\system32\cmd.exe - java DLServer |

C:\DLServer>» java DLServer
Please insert Time Interval (msec)
Cagmon Choices:

ve. Qutput Bitrate: Sé6 kbps (1408B)
100 ... Qutput Bitrate: 112 kbps (140@B)
S8 ... Qutput Bitrate: 274 kbps (1420B)
280 ... Qutput Bitrate: 5S6@ kbps (142@B)
18 ... Qutput Bitrate: 1120 kbps (140@B)
S ... Qutput Bitrate: 2240 kbps (14290B)
2 ve. Qutput Bitrate: 5680 kbps (1400B)
1 ... Output Bitrate: 112008 kbps (1420B)
1%} ... Output Bitrate: Maximum Bitrate (send as fas

t as you can)
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O Sloyelplotig emiAéyel To emBUPNTO eEepxopevo bit rate mpog toug Clients. Ektog amod tig
TapAmAvwW TIUEG Umopel va elocaxBel omolodnmote €ykupo Time Interval mou efumnpetel Tig
OVAYKEC TWV HETPAoswy. TuvnBiletal n eruhoyn «0» ou pog Sivel To péyloto e€epxopevo bit
rate, S10TL evlladepdpacte yla TG Suvatdtnteg Tou SIKTUOU WC TPo¢ To bit rate, omote dev
B£Aoupe va uTAPXOUV TIEPLOPLOUOL TaXUTNTAC 0TV TTAEUPA TOU Server.

¢+ Command Prompt - java DLServer

C:\DLServer> java DLServer o
Please insert Time Interval (msec)
CaEmon Choices:

... OQutput Bitrate: 56 kbps (140@B)
190 ... Qutput Bitrate: 112 kbps (140@B)
S8 ... Qutput Bitrate: 2294 kbps (1400B)
20 ... Qutput Bitrate: 56@ kbps (140@B)
180 ... Qutput Bitrate: 1120 kbps (1400B)
S ... Qutput Bitrate: 2248 kbps (140@B)
2 Output Bitrate: 5600 kbps (1400B)
1 Qutput Bitrate: 11200 kb s (1400B)
g Output Bitrate: Maximum Bitrate (send as fast as you can)

Starting UDP Download Serv

SERVER IP: unbeatable 94. 71 15 22

Time Interval: 5 msec

Packet received from Client: 1000 with Client Address: ~195.167.65.82
Packet size: 1515}

#®*Connected clients: 1

Packet received from Client: 588 with Client Address: ~195.167.65.81
Packet size: 500
*¥Connected clients: 2

Connection with ~195.167.65.81 is terminated!
*xConnected clients: 1

Packet received from Client: 1002 with Client Address: ~195.167.65.81
Packet size: %]
#*Connected clients: 2

Connection with ~195. 167 65.81 is terminated! o
*%¥Connected clients:

Packet received from Client: 200 with Client Address: ~195.167.65.81
Packet size:
*%¥Connected clients: 2

Connection with ~195.167.65.82 is terminated!
*xConnected clients: 1

Connection with ~195.167.65.81 is terminated!
*¥Connected clients: @

=

Ye auto to mapadetlypo emidé€ape Time Interval = 5 msec mou LooSuvapuel pe eepxopevo bit
rate = 2,24 Mbps. H unnpeoia tou UDP Download &ekivnoe kat n IP Address tou Server
eKTUTIWONKE otnv 08ovn (94.71.15.22). O Server £AaPe €va makéto amd tov Client
«195.167.65.82» e TNV €VTOAr va EEKLVAOEL TNV QIMOCTOAN TAKETWY peyEBoug 1000 B. Katomuy,
€ekivnoe n amootoln Kal evnuepwOAKape yla tov aplBuod twv ouvdedepévwy Clients. Kamola
EMOUEVN OTLYMN, €vag akoun Client, o «195.167.65.81», {Tnoe amo tov Server va EEKWVAOEL TNV
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QIOCTOAN TAKETWY peyéBoug 500 B mpog autov. OL §uo Clients AdpPavav MakETa amod tov
Server yla TLG HETPNOELG TOUG HEXPL TN OTLYUN TIou €vag amoywpnos. Eldomnoinoe to Server, o
omoio¢ avtamokpiBnke teppatilovtag tn olvdeon kol ektumwvovtag «Connection with
/195.167.65.81 is terminated!». O aplBudg twv Clients pewwdnke katd évav. O amoxwpnoag
Client emavAABe {nTwvtag amootoAr MAKETWY dladopetikol peyeBoug (1000 B). Amoxwpnoe
Eava kal emavnABe yla tehevtaia popd {NTWVTAG AMOCTOAN TAKETWY peyEBoug 200 B. I 6Ao
QUTO TO XPOVLIKO Stdotnua o £tepog Client mapépeve «ouvdedeEVOCY. TEALKA, OIMOXWPNOAV KoL
oL 600, pe Tpwto Tov «195.167.65.82» kat tov «195.167.65.81» va Emetal.

2.3.2 Asitoupyia tou UDP Ping

2.3.2.1 Nepypadn Aettoupyiog

ExteAwvtag to apxeio PingServer.java o Server ival £€toluog KABe oTyun va avtanokplBel oe
gloepyopevo TakETo amd tov Client, otéAvovtag oe autov €va (6lo makéto. Eva thread
(PingReceive) Aappdavel to sloepyOpeva TAKETA Kol yla KaBe éva Eekwva £va véo thread
(PingReply) «mepvwvtagc» tou t0 AndBév makéto. Exkel, o mokéto mpowBeital miow otnv IP
Address tou amootoléa. O Adyog mou vAomotnBnkav 800 Eexwplotd threads sival mwe pe auto
TOV TPOTMO TO thread mou «akoUEL ylo ELOEPXOUEVA TTOKETA SeV XPOVOTPLPEL He To va TipowBOetl
TO MOKETO Tiow otov Client, omote Sev YAvovtal MOKETA TTOU £PXOVTAL PE TIOAU ULKPR XPOVLKN
Stadopa. BeBala, autd odnyel og avénon Tou xpovou mpowbnong, kabwg dnuloupyeital Eva
kawouplo thread, aAa n xpovik kaBuotépnon Beswpeital apeAntéa. MNa tov €AeyXo NG
QVTLOTOLXLOG OTAADEVTWY TIAKETWY KL «OTTOVTIOEWV», EKTUTIWVETOL OTOV Server To OVoa ToU
TAKETOU Tou TipowBeital miow otov Client. Tuvomtikd, o PingServer Sgv mapdyel mapd thv
«NXW» Tou TAKETOU Tou £otelAe o Client kat n Stadopd ekmoumng kat APng Tou makETou otnv
mAeupd tou Client Aoyiletal wg to petpolpevo latency.

2.3.2.2 INMEWWOELG EML TOU KWSIKA

public class PingServer {

public static void main(String args[]) {
new Thread (new PingReceive()) .start();
System.out.println ("Starting UDP Ping Service...");

class PingReceive extends Thread {
public static final int SERVERPORT 5000;
public static final int CLIENTPORT = 5000;
DatagramSocket socket;

public void run() {
try {
InetAddress serverAddr = InetAddress.getLocalHost();
System.out.println ("SERVER IP: " + serverAddr + "\n"
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socket = new DatagramSocket (SERVERPORT, serverAd
while (true) {
byte[] buf = new byte[3];

DatagramPacket IncomingPacket = new D
buf.length);
// System.out.println("Waiting fo
socket.receive (IncomingPacket) ;
new Thread(new PingReply (IncomingPacket)) .start();
}
} catch (UnknownHostException e) {
// TODO Auto-generated catch block
e.printStackTrace();

Incoming Packet...

O Server Aauppavet
arod  Toug
Clients kat ywo kabe
éva €§ autwv Eekwvd

thread

TIAKETAL

éval véo

(PingReply).

agramPacket (buf,

")

System.out.println ("ERROR: Couldn't get localhost address");

} catch (SocketException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
socket.close () ;

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
socket.close();

class PingReply extends Thread {

public static final int CLIENTPORT =
DatagramPacket IncomingPacket;

5000;

public PingReply (DatagramPacket IncomingPacketl) ({
IncomingPacket = IncomingPacketl;

Ao to AndBév makéto
anoomaTal n
mAnpodopia yio tv IP
Address tou amootoAéa,
otnv onoia kat Oa oToAel
TO TIAKETO «OAVTNON».

public void run() {
// Sending reply
InetAddress clientAddr = IncomingPacket.getAddress();
// System.out.println("CLIENT IP: " + clientAddr);

try {
DatagramSocket socket = new DatagramSocket();
byte[] data = IncomingPacket.getData () ;

String PacketString = new String(data);

byte[] bufl = PacketString.getBytes();
DatagramPacket packet = new DatagramPacket (bufl,

bufl.length,

clientAddr, CLIENTPORT) ;
socket.send (packet) ; <
socket.close () ;
System.out.println("Reply Sent: " + PacketString
+ " to Client with IP: " + clientAddr.toString()):;
} catch (SocketException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

To MakéTo «amavinon»
anootéMetat otnv 1P
Address tou Client kot
teppatiletal to Thread.




2.3.2.3 Napadeyua (Screenshots)

Ye auTo to mapadelypa Suo Clients otéAvouv otov Server TOKETO yLa TAL OTtOLaL TIEPLUEVOUV TNV
anavinon, wote va umnoloyloouv to latency. O meAdtng «195.167.65.81» €xel emAé€el va
ektelel 4 mpoondBeleg (ping attempts) oto Stdotnua twv 10 sec, evw o «195.167.65.82» €xel
emAé€eL 16 mpoomaBelec. AUTO ylveTol EUPECTWS AVTIANTITO amd To YEYOVOG WG O Server otov
pev «195.167.65.81» emiotpeédel ta maketa «0-0, 1-0, 2-0, 3-0», evw otov «195.167.65.82»
emotpédel ta «0-0, 0-1, 0-2, 0-3, 1-0, 1-1, 1-2, 1-3, 2-0, 2-1, 2-2, 2-3, 3-0, 3-1, 3-2, 3-3». [a kABe
TAKETO «ATAVINON» TIOU OTEAVEL, €KTUTIWVEL otnv 0Bdvn To OVOopa TOU TOKETOU Kal TN
SlevBuvon mpoopLouo.

<+ Command Prompt - java PingServer

C: \PlngServer>Java PlngServer I~
Startln? P Ping Serwv
P: unbeatable/94 7i.15.22

Reply Sent: @-8 to Client with IP: ~195.167.65.81
Reply Sent: 1-@ to Client with IP: ~195.167.65.81
Reply Sent: 2-@ to Client with IP: ~195.167.65.81
Reply Sent: 3-0 to Client with IP: ~195.167.65.81
Reply Sent: @-@ to Client with IP: ~195.167.65.82
Reply Sent: B-1 to Client with IP: /195.167.65.82
Reply Sent: @-2 to Client with IP: ~195.167.65.82
Reply Sent: @-3 to Client with IP: ~195.167.65.82 o
Reply Sent: @-0 to Client with IP: ~195.167.65.81
Reply Sent: 1-1 to Client with IP: /195.167.65.82
Reply Sent: 1-2 to Client with IP: ~195.167.65.82
Reply Sent: 1-3 to Client with IP: ~195.167.65.82
Reply Sent: 1-0 to Client with IP: ~195.167.65.81
Reply Sent: 2-0 to Client with IP: /195.167.65.82
Reply Sent: 2-1 to Client with IP: ~195.167.65.82
Reply Sent: 2-Z to Client with IP: ~195.167.65.82
Reply Sent: 2-3 to Client with IP: ~195.167.65.82
Reply Sent: 2-@ to Client with IP: ~195.167.65.81
Reply Sent: 3-0 to Client with IP: ~195.167.65.82
Reply Sent: 3-1 to Client with IP: ~195.167.65.82
Reply Sent: 3-2 to Client with IP: /195.167.65.82
Reply Sent: 3-3 to Client with IP: ~195.167.65.82
Reply Sent: 3-0 to Client with IP: ~195.167.65.81
Reply Sent: @-@ to Client with IP: ~195.167.65.82
Reply Sent: B-1 to Client with IP: /195.167.65.82
Reply Sent: @-2 to Client with IP: ~195.167.65.82
Reply Sent: @-3 to Client with IP: ~195.167.65.82
Reply Sent: @-0 to Client with IP: ~195.167.65.81
Reply Sent: 1-80 to Client with IP: /195.167.65.82
Reply Sent: 1-1 to Client with IP: ~195.167.65.82
Reply Sent: 1-Z2 to Client with IP: ~195.167.65.82
Reply Sent: 1-0 to Client with IP: ~195.167.65.81
Reply Sent: 2-0 to Client with IP: /195.167.65.82
Reply Sent: 2-1 to Client with IP: ~195.167.65.82
Reply Sent: 2-Z2 to Client with IP: ~195.167.65.82
Reply Sent: 2-@ to Client with IP: ~195.167.65.81
Reply Sent: 2-3 to Client with IP: ~195.167.65.82
Reply Sent: 3-0 to Client with IP: ~195.167.65.82
Reply Sent: 3-1 to Client with IP: ~195.167.65.82
Reply Sent: 3-2 to Client with IP: /195.167.65.82
Reply Sent: 3-3 to Client with IP: ~195.167.65.82
Reply Sent: 3-0 to Client with IP: ~195.167.65.81
Reply Sent: @-@ to Client with IP: ~195.167.65.82
Reply Sent: B-1 to Client with IP: /195.167.65.82
Reply Sent: @-2 to Client with IP: ~195.167.65.82
Reply Sent: @-3 to Client with IP: ~195.167.65.82
Reply Sent: @-0 to Client with IP: ~195.167.65.81
Reply Sent: 1-80 to Client with IP: /195.167.65.82
Reply Sent: 1-1 to Client with IP: ~195.167.65.82
Reply Sent: 1-Z2 to Client with IP: ~195.167.65.82
Reply Sent: 1-3 to Client with IP: ~195.167.65.82
Reply Sent: 1-@ to Client with IP: ~195.167.65.81
Reply Sent: 2-0 to Client with IP: ~195.167.65.82
Reply Sent: 2-1 to Client with IP: ~195.167.65.82
Reply Sent: 2-2 to Client with IP: /195.167.65.82 =l
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2.4 Z0otnua Kataypadr Twv LETPHOEWV

Méow twv Aettoupylwv tou UDP Download kot tou UDP Ping Aapdvou e LETPAOELG, TIG OTIOLEG
XPNOLUOTIOLoUE Yl U0 oKoToUG:

» Tl TNV amELKOVLON OTO XAPTN TNG KWNTAG CUCKEUNG Twy «taxuthtwy» (bit rate, latency)
TIOU PETProapE ota Slddopa TURATO KOL TNV ELPAVION OTOTLOTIKWY OTOLXELWV

» T tnv anoBrkeuon Twv otolyeiwv tng Stadpopung os pa database og £vav Keviplko Server,
OMoU Kol cUAAEyovtal OAeG ol kataypadég and toug Slddopoug Clients yla mepattépw
avaAuon (queries, oMeLKOVLON KATT)

Ye eninedo edbapuoyng otnv Kwntn cuokeur (KampRate), odeilovpe va peletriooupe Tig €AG

TEPLMTWOELG:

e Download (Outdoors): H kivnty ouokeur {ntdel anoé tov GPS Provider evnuépwaon tng
Bfong tng, 600 Mo ypriyopa yivetal. Otav AdBel evnuépwon kat mapdAAnAa €xel
Eenepaotel To Ypovikd Stdotnua twv 10 sec, kaAeital n uEBodog storeLocation(location)
OTlou yilvovtal ol amopaitntol umoAoylopol (umoAoylopog bit rate) kat pndeviopol
(undevitetal o HeTPNTAG MAKETWV) Kot &ekwva n Sladlkacio amobrikeuong Ttou
SlooTAPATOC (XPOVIKOU Kal XWwPLKOU) TIoUu MOALS HETpROnKe, onwg emiong apxilel éva
véo Swdotnua. H véa eyypadn mou yivetal otn database ¢ KwNnTA¢ GCUOKEUNG
XPNOLUOTIOLE(TOL WOTE OTO XAPTN va OXEOLAOTEL, HUE TOV QAVIIOTOLXO XPWUOTIOUO, Hia
YPQUUA TIOU QVTLOTOLXEL OTO XWPLKO KOUUATL TNG METPNONG Kal yla va avavewBouv ta
OTOTLOTIKA OTOoLXELQL.

o Download (Indoors): Emeldr] PpLOKOUOCTE OE ECWTEPLKO XWPo, Oev UMopel va
xpnotpomnolnBei to GPS yia tov evtomniopd t¢ B£ong, onote xpnolpomnoleitat o Network
Provider. Apotou AndBel evnuépwan yila tn B€on, o Xprotng emAEYEL TV akpLpr Tou
tonoBeoia oto xaptn (uvAomownuévo otnv IndoorsSelectLocation) kat n kataypodn
€ekvd. tnv meplmtwon outr €xoupe wg otabepn Bon (fixed location) autr mou
enélee o xpriotng manually 1) tn B€on mou Bprike o Network Provider, av LkavomnoloUoe
o Xpnotn kat 8ev tnv dAlage. Eva kawolplo thread (DLIndoorsTimer) amote)ei to
«POAOL» yLa autn TNV Kataypadn. Kabe 10sec kahel tn storelLocation(location <- fixed
location) yla va yivouv oL urtoAoyLlopol Kot va armoBnKeUuTEL TO KOTAYEYPOULUEVO XPOVLKO
Slaotnua, onwg eniong apxilel éva véo Slaotnua, £xovtag UNSevIoTEL O LETPNTHG TWV
AndBéviwv makétwv. Onwg eilval avopevopevo, oto xdptn dev oxedialovral
XPWHATIOMEVA TUAHATA, TTAPA 0 XPOTNG amAd BAETEL T BEon TOU O€ QUTOV.

e Ping (Outdoors): To Ping otnv nmepintwon mou kataypddoupe pia Stadpoun (Outdoors)
Aettoupyel omwe kot to Download. Otav AndBel evnuépwon 6éong amd tov GPS
Provider kat mapdMnla €xel emepaoctel o Xpoviko Stdotnua twv 10 sec koheital n
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storelLocation(location) kat yivovtat ol amapaitntol umoloylopol (Avglatency,
MaxLatency, MinLatency). AmoBnkeUovtal ol TAnpodopleg YLa TO CUYKEKPLUEVO XPOVIKO
KOl YWPLKO Slaotnua Kol opxilel To EMOUEVO XPOVIKO KOUUATL Twv 10 sec. Ito XAptn
KaBe TuApa Ypwpatiletal avaloya pe To péco latency ToOu  pETPAONKE Ko
0VOVEWVOVTAL TOL OTATLOTIKA OTOoLXEla.

e Ping (Indoors): Onw¢ kat oto Download Indoors, emiAéyetal mpwta n otabeprn B€on
(fixed location) Tou xprotn. Zto téAog Twv 10 sec yivovtal oL uTtoAOYLOMOL KaL EEKLVA Eval
VEO XpovikO Sldotnua twv 10 sec (PingSendindoors). Zto xdptn o xpriotng BAEmMeL T
B£on tou.

OL 18LaLTeEPOTNTEG IOV TIOPOUGCLAIOUV Ol TIOPATAVW TIEPLTTWOELG daivovTtal Kal ota akoAouba
oxAuata:

Nepintwon Download Outdoors

A
A\ 4

AN AN A A

Count ++ 10 t (sec)

storeLocation (location)

Count«Packet Size
10+Te

(6mou T, 0 Xpdvog uéxpL va AdBeL TV avavéwaon amd A= Location by GPS Provider

10 GPS, petd ta 10 sec)

-Count=0

- Insert Waypoint into Phone’s Database

- Bitrate =

Nepintwon Download Indoors

_|
X 3

»
»

Count ++ 10 t (sec)

storelocation (fixedlocation)
Count«Packet Size
10 + Top
(6mou TO Tog TPOKUTITEL OO TN WN THPNON akplpwg Tou sleep
time (10000 msec) otov DLIndoorsTimer)
-Count=0
- Insert Waypoint into Phone’s Database

- Bitrate =
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Nepintwon Ping Outdoors

MNakéta mou Aaufdvovial O QUTO TO \
Stdotnua Bewpovvtal lost. To time segment e
€Xel sUUMANPwBEL ota 10 sec. Te

AN Al A T A

5,0 7,5 10 t (sec)

v

storeLocation (location)

- Avglatency, MinLatency, MaxLatency
- Start Next Time Segment (snts == true)
- Insert Waypoint into Phone’s Database

Nepintwon Ping Indoors

v

0 2,5 5,0 7,5 10 t (sec)

storelocation (location)

- Avglatency, MinLatency, MaxLatency

- Start Next Time Segment (snts == true)
- Insert Waypoint into Phone’s Database

2.5 Z0otnua anoBnkeuong Twv PETpRoewV ano tov Client otov Server

2.5.1 Nepypacdn Aettoupyiag

O Client péow ™G edoapuoyng KampRate mou ekteleitol otnv KNt ouokeur, Aappavel
petpnoelg eni Stadpopwv (Outdoors) i ent onpeilwv (Indoors). Exel tn duvatotntoa va PAETEL TG
SladpopéC oxeSLAOUEVEG OTO XAPTN, HE ouvVNUPEVN TNV TAnpodopia yla thv toxutnTa TNG
METPNONG MECW OLADOPETIKWY XPWHATIOUWY, ONMWEG €MIONG KOl OTATIOTIKA OTolela Me
Slaypapparta Kot aAAec mAnpodopieg. IKOMoOCg, OUWC, TOU OAOKANPWEVOU QUTOU GUGTHUATOC,
elvatl adevog o Client va €xel elkOva Twv HETPAOEWY TIOU €XeL AAPel, adetépou va UTIAPEEL
CUYKEVTPWTIKN QTEIKOVION Kal xaptoypddnon tng moldtntag tou Siktuou. MNa To TeAeutaio
amalteital n culoyr TwV PETPACEWVY amo OAeC TIG KataypadEg mou ektéAecav ol Sladopol
Clients. O Client, Aounov, pENEL va €XEL TN SUVATOTNTA VO ATTOCTEIAEL TIG UETPIOELG TOU OE £vav
KEVIPLKO Server Kal avtiotolya o Server MpEMeL va elval oe B€on va Tig umodexbel katL va Tig
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Slaxelplotel. Itnv katevBuvon autr oxedldotnke pla Soun amd tov Client otov Server mou
vAormolel Ta mapanmavw pe taxlTnTa Kal aglomiotia.

H edapupoyy KampRate otov Client éxst pwa esowteplky Bdon Sedopévwy, otnv omoia
koataypadovtol oL TANPodopleg yla TA YWPELKA-XPOVIKA TUAHATA Twv Sladpopwv otnv
TepiMTwon e€WTEPLKNAG HETPNONG, OMWCE EMIONG KAL YLA TO XPOVIKA TUAMOTO Yyl T OTOTLKEC
EOWTEPLKEG METPNOELS. AMO auth tn Pdon bdedopévwy, avthouv TmAnpodopleg TOAAEG
Aettoupyieg ¢ edappoyng yia duvauikn (live) amekévion twv Stadpouwv, ald Kal yla thv
EKTEAEON TWV QTALTOUUEVWY UTIOAOYLOMWVY. MapdAAnAa, ot eyypad£g TG XpnoLonolouvTal yia
v efaywy] xml apxeiwv ta ONMOI0 €XOUV HLO OCUYKEKPLUEVN Sopn yla TIG EEXWPLOTEG
TEPUMTWOELS TWV UeTPrioewv Download kat twv petprioewv Ping. Ta xml apyeia amoBnkevovtal
otnv SD Card TnG KWNTAG OCUOKEUNG KAl EMUTAEOV TAPEXETOL N SuvatoTNTA - €TLAOYN TNG
anootoAn¢ tou¢ (upload) otov kevipikd Server. O Server umodéxetat ta xml apyeia
(«tp€xovtac» to script handle_upload.php) kat ta ouykevtpwvel o €vav AKEAO ovopaTL
«Temp». O Tpdmocg nou yivetal autr n dtadikacia Ba avaluBel os emopevn napdypado.

O Slaxelplotn¢ otov Server Suvatat vo eLloAyeL TI¢ TAnpodopieg mou dpépouv ta AndOévta xml
opxelo otn Bdaon dedopévwy tou Server. AUTO eMITUYXAVETOL EUKOAO HEOw evoc PHP Script mou
gxoupe oétiaéel (update.php). NoapdAAnAa pe tnv ewcoywyr Toug otn Baon deSopévwv Tou
Server, ta xml apyeia petadépovral otoug TeAkoUC Toug pakeAoug («DL» kat «Ping»), avaioya
LE To av mpoKeLtal ylo HETpnon Download iy Ping. Méow tou phpMyAdmin mou pag mapéxet Eva
guxpnoto ypadiko meptfarlov (GUI), o Slaxelplotig upmopel va Ppel eyypadec mou Ttov
evbladépouv (HEow queries), va kavel dladopeg enegepyaoieg i va €dayel Tn faon pe tn Soun
nou emBupel. Mapadeiypatog xapnv, n duvatdtnta efoywyng Tou cuvolou (i HEPOUC) TNG
Baong oe xml Soun elval MOAU ONUAVIIKN Yyl TNV amelkovion ToAAamAwv Stadpouwv—
Kataypadwv oTo XApTn otnV MAEUPA Tou Server e xprion Tou epyaleiou NetPerfTool.

Juvoyilovtag, ot diadopol Clients pumopoUv va AmMOOTEAOUV TIG KATAYEYPOUUEVEG LETPNOELG

TOUG oToV Server, OTIOU €LOAYOVTAL O€ pLa KEVTPLKN Baon dedopévwy yla mepattépw avaiuon. H
avwBev neplypadeioa Sopn dpaivetol oXNUATIKA TOPAKATW.
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Client (KampRate Application)

1. Em\éyeL v  TpéXOUOQ

kataypaodn
nepintwon outdoors) 1} kamola

(6abpoury  otnv

moAaotepn.
2. H kataypadr amobnkevetat
UE pa ouykekplpevn xml Sopn

omv SD Card g KwNTAG
OUOKeUNG (Store to SD Card).

3. O xpnotng em\éyel va

«aveBdosy v Kataypadn
otov Server, otnv IP Address
mou Ba opioet (Upload to

Server).

Client’ s Database SE

XML kataypadng

handle_upload.php

Server

DL

Kpttripla
- xml, gpx, kmz
r - Size < 2MB
Temp
,J Update.php
Server ‘s
Database

"

Ping

D

A 4

4. O Server umo&éxetaL tnv
kataypadr kot av mAnpol ta
kpunpla eAéyxou tomoBeteital
otov pakeho «Temp».

5. Ou Kataypadég elodyovrol
otnv database tou Server kot
METOKLVOUVTAL ano oV
dakeho
otoug  dakéloug

TPOCWPLVO «Temp»
«DL»  Kkat

«Ping».

6. O
avalnTroeLS OTNV QVAVEWUEVN

SLAXEPLOTAG  KAVEL
Bdaon dedouévwy Kkat tnv e€ayel
og popdn xml.

7. To véo apyeio
Xpnotpomnoteitat ya mv
QUTTELKOVLON oA amAwv
Sladpouwyv otnv mAeupd TOU
Server pe 1o  gpyaleio

NetPrefTool
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2.5.2 Client

2.5.2.1 H Baon 6sdopévwv tou Client

H edbapuoyn KampRate alomolel tn Suvardtnta mou mapéxel to Android yia Snuouvpyla
EO0WTEPIKNC Paong O&edouévwyv Kal OUYKEKpLUEVa TNV kAaon SQliteDatabase n omoia
nephappavel pebddoug yla tn dnuoupyia, T Staypadn, tnv ektédecn SQL evtoAwv, KabBwe Kal
aMwv ouvnBlopévwy epyactwv Slaxeiplong Baoswv Sedopévwy. OL KUPLOTEPOL TIVAKEG OTN
Baon &edopévwy eivat:

Table: tracks

Field Type
_id INTEGER PRIMARY KEY AUTOINCREMENT
name TEXT
creationtime INTEGER NOT NULL

networkingmeasurementchoice TEXT
serverip TEXT

packetsize INTEGER

pingattempts INTEGER
area TEXT

> _id : AUEwv aplBuog mou XPNOLUOTOLE(TAL WG TAUTOTNTA Yyl KABe track. Altadikaoieg,
OTWG N MPOoCoTEAADN, N eyypadr Kat n Staypadr], XpNoLLOToLoUV AUTO ToV apLOuo.

» name : H ovopoaoia mou £xel Swoel o xpriotng otnv kataypadr. Mpoteivetal n default
mou TpoPAEmETAL, WOTE vo SlaohaAloTel apyOTEPA N AMPOCKOMTIN £loaywyn oOTn

database tou Server.

> creationtime : H xpovikr otiypn (o popdr nuepopnviag) mou Eekivnoe n CUYKEKPLUEVN
Kataypaodn

» networkingmeasurementchoice : To eldo¢ tng kataypadnig mou mpayuaTonoL)onke
(Download n Ping)

> serverip : H 8tlebBuvon tou Server mou xpnotuomotiBnke yla Ty kataypadn
> packetsize : To péyeBog tou makETou Tou emAéxOBnke (adopad tnv nepintwon Download)
> pingattempts : O aplBuog twv mpoomabsiwv mou Ba emixelpnBolv (adopd TNV

nepinTwon ping)
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> area : H mAnpodopia ywa To av nmpaypatonolibnke e€wtepikr) (Outdoors) i ecwWTePLKN
(Indoors) pétpnon

O mivakog tracks, Aolmov, eunepléxel OAeG ekeiveg TI¢ MAnpodopieg mou adopouv T pUBUILOELS

Kol To €ibo¢ plag kataypadnc. OL mAnpodopleG AUTEC MAPAUEVOUV OUETAPANTEG KOTA TNV
paypatomnoinon tng kataypadnc.

Table: waypoints

Field Type
_id INTEGER PRIMARY KEY AUTOINCREMENT
latitude REAL NOT NULL
longitude REAL NOT NULL
time INTEGER NOT NULL
speed speed
tracksegment INTEGER NOT NULL
accuracy REAL
altitude REAL
bearing REAL
minlatency INTEGER
maxlatency INTEGER
received INTEGER
lost INTEGER
cellid INTEGER
lac INTEGER
networktype INTEGER

> _id: aU€wv oplBpog mou amoteAel TNV TOUTOTNTA TNE KAOE OELpAg (row)

> latitude : yewypadikd mAatog tng B€ong mou anoBnkevuTnKe

> longitude : yewypadko prikog tng 8£ong mou amoBnkevtnke

> time : n XPOVIKI OTLyUr TOU TEAOUC TOU SLOOTAUATOS TNC CUYKEKPLUEVNC LETPNONG

> speed : peTaBANT «UMAAQVTIEP» TTIOU XPNOLUOMOLE(TAL yla TV amoBrkeuon Tou bit rate
Kol Tou Average Latency (eVaANQKTIKQ)

> tracksegment : 0 aplBUOG - TAUTOTNTO TOU segment O0To OTolo avVAKEL To waypoint

> accuracy : n akpifela tng B£on¢ mou nopeixe o Sopuddpocg
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> altitude : To uPoOpEeTpO NG Kataypadeicag BEong

> bearing : n 8ievBuvon tn¢ kivnong (degrees East of true North)

> minlatency : n pkpotepn TN latency mou kateypddn os autod to Stdotnpa (adopd tnv
nepintwon Ping)

» maxlatency : n peyaAUtepn T latency mou kateypadn o autod To dtaotnua (adopd
tnv nepintwon Ping)

> received : 0 0plOUOC TWV EMITUXNUEVWY TIPOOTIAOELWV OTNV Mepintwaon tou Ping (mooa
TIAKETO «ATAVTAOELG» EAdOnoav) o€ autd To dldotnua

> lost : 0 0plBUOC TWV aMOTUXNUEVWY TpooTtaBelwy otnv mepimtwon tou Ping (mooca
TIAKETA «OTTAVTINOELG» XABnKav) o€ auTo to Sldotnua

> cellid : n kupéAn otnv omoia Pplokopootav, Otav amodnkeUTNKe n BOféon Ue TIC
LETPROELG OTO TEAOG TOU SLOOTHUATOG

> lac : o kwdikoc tonoBeoiag (location area code), dtav amoBnkelTnKke n BEon He TIG
LLETPNOELG OTO TEAOC TOU SLAOTNLOTOG

» networktype : to £(6o¢ Tou SiktUoOU oTO omoio Atav cuvdedepévog o Client, otav
anoBnkeltnKe n O€0n e TIC LETPHOELS OTO TEAOG TOU SLAOTAUATOG

O nivakag waypoints meplhapBavel ekelveg TIC mAnpodopieg mou pnopel va petaBaiovtal Katd
™ SLdpKkela TNG Kataypadng. ITnv ouoia mpokeLtal yla TG mMAnpodopleg mou €XEL CUYKEVIPWOEL
OTO TEAOG HLaG HETPNONG TwV 10 sec Kal TPV MPOXWPNOEL TNV EMOUEVN. H «AoyIKr onueiou»
Tou akoAouBel, SnAadr TL UETPrOELG EXEL TTAPEL HEXPL EKELVO TO XWPLKO KoL XPOVIKO onuelo,
petaAAdooeTal o «AOYLKH SLAOTAPUATOG» KATA Tt dnpoupyia tou xml apxeiou MoU AMOTUTTWVEL
GUVOALKA TNV Kataypadn. Ma To okomd auto, To XWPLKO Kal XPOVIKO onpeio mou mpoacdlopilel
€va waypoint otn Baon 6ebdopévwv tng edapuoyng, amotelel thv €vapén TOu EMOUEVOU
Slaotnpartog otnv mepintwon tou xml. Me autd Ttov TPOMo, T CnUela yivovtal Slaotriparta.
Jtnv neplmtwon plag e€wteptkng kataypadng (Outdoors), To GUVOAO TWV XWPLKWY — XPOVLKWV
Slaotnudtwy amnoteAel pa Stadpoun. e pla eowteplkr Kataypadn (Indoors), adou n B£on
napapével otabepn (fixed location), To cUVOAO TWV XPOVIKWY SLACTNUATWY TPOCSLOPIleL Uia

kataypadn.
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_id=4

lat =38.12511205673218
lon =23.75716209411621
time = 2011-01-
27T16:32:33Z

speed =134

Minlatency= 102
Maxlatency= 345

id=5
lat = 38.12583088874817
lon = 23.757634162902832
time = 2011-01-
27T16:32:43Z
speed =121

Minlatency= 95
Maxlatency= 243

id=6
lat =38.126206398010254
lon = 23.75789701938629
time = 2011-01-
27T16:32:53Z
speed =94

Minlatency= 78
Maxlatency= 145

Received=7 Received=7 Received=8
© © © e,

«N\oyLKN onpeiou»
2.5.2.2 Anpoupyia twv xml apxeiwv

H Soun NG Kataypadng, Onwe auth €xel mpaylotwOel otn Bacn Sedopévwy tng epapuoyng
(KampRate), gv e€unnpetel TOUG OKOTTOUC TOU OUOTAUATOG pag. KpiBnke, Aoudv, avaykaio va
Bpebel évag TPOMOC amoTUMWONG TwWV Kataypadwv mou Bo aviamokpotay oTh «AOYIKN
Slootipatogy». EmutAéov, n véa dour €npene va sival el kola Staxelpiolpn, cadnig KoL sVEALKTN,
wote ta dladopa apxeia Twv kataypodwv va cUAAEyovTal oTov Server, va €L0AYOVTAL OE HLa
KEVTPIKN Baon dedopévwy Kal vo Hrmopouv va xpnotpomnotnBouv yla avaAUCELG KoL ATIELKOVIOELG
oTNV TMAEUPA TOU. Mg yvwpova Ta apanavw, KataAnfope oto oxedlaouo pog xml Soung, n
omola xpNnoloToLel TI¢ Katayeypappéveg TAnpodopieg TG Baong Sedopévwy NG edAPUOYAS
KampRate otnv kwntr) cuokeun. Anpoupyel Staotripota petproswv (lines), kabe éva amod ta
oroio ¢épel pla opdda apetaPAntwv (yia kaBe Eexwplotd Track) kot petopfAntwv
mAnpodopLwv.

StartTime = 2011-01-
29T14:51:13Z

StartLat = 38.12511205673218
StartLon = 23.75716209411621
Avglatency = 109

Minlatency= 99

StartTime = 2011-01-
29T14:51:242

StartLat = 38.12583088874817
StartLon = 23.757634162902832
Avglatency = 860

Minlatency= 67

Maxlatency= 2434

Received= 6

Lost=2

EndTime =2011-01-
29T14:51:35Z

EndLat = 38.126206398010254
EndLon = 23.75789701938629
CelllD =483

Lac=1001

NetworkType = HSDPA

Color = #FF0000

StartTime = 2011-01-
29T14:51:35Z

StartLat = 38.126206398010254
StartLon = 23.75789701938629
Avglatency = 82

Minlatency= 65

Maxlatency= 116

Received= 6

Lost=2

EndTime =2011-01-
29T14:51:46Z

EndLat = 38.126184940338135
EndLon = 23.75789701938629
CelllD = 482

Lac=1001

NetworkType = HSDPA

Color = #00FFOO

Maxlatency= 141

Received= 8

Lost=0

EndTime =2011-01-
29T14:51:247

EndLat = 38.12583088874817
EndLon = 23.757634162902832
CelllD =483

Lac=1001

NetworkType = HSDPA

Color = #00FFOO

... (akohouBoUV apetafAnta avd
Track otoweia)

... (akohouBoUV apetafAnta avd
Track otoweia)

\I o

... (akohouBoUV apetdfAnta ava
Track otouyeia)

© ©

~ a

«A\oyLkn SLaoTUOTOG
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Mapakatw mapouolalovial Kol avoaAlovial oL 4 TEPUTTWOELS Kataypadwyv wG TPoc Ta

e€ayopeva xml apyeia:

A. Download Outdoors

<?xml version='l.0"' encoding='UTF-8' standalone='yes' ?>

<Track>
<line>

#<StartTime>2011-01-29T14:38:392</StartTimés, —>

<StartLat>38.12638878822327</StartlLat>
<StartLon>23.757998943328857</StartLon>
<Bitrate>223</Bitrate>
<EndTime>2011-01-29T14:38:497</EndTime>
<EndLat>38.12637269496918</EndLat>
<EndLon>23.758004307746887</EndLon>
<CellID>482</CellID>

. <Lac>1001</Lac>
35NetworkType>HSDPA</NetworkType>

<COTOTSHFFE040</Colors

<NMC>DOWNLOAD< /NMC>
<AREA>outdoors</AREA>
<SERVERIP>85.72.36.243</SERVERIP>
<PACKETSIZE>1400</PACKETSIZE>
<TRACKNAME>IMEI:9838 Tr 2011-01-29 16:38

</line>

<line>

<StartTime>2011-01-29T14:38:49Z</StartTime>

<StartLat>38.12637269496918</StartLat>
<StartLon>23.758004307746887</StartLon>
<Bitrate>223</Bitrate>
<EndTime>2011-01-29T14:39:00Z2</EndTime>
<EndLat>38.12629759311676</EndLat>
<EndLon>23.75791847705841</EndLon>
<CellID>482</CellID>

<Lac>1001</Lac>
<NetworkType>HSDPA</NetworkType>
<Color>#FF8040</Color>

!DL</TRACKNAME>
<TRACKTIME>2011-01-29T14:38:282</TRACKTIME>

#"<NMC>DOWNLOAD< /NMC >

{ <AREA>outdoors</AREA>

| <SERVERIP>85.72.36.243</SERVERIP>
{ <PACKETSIZE>1400</PACKETSIZE>

XPOV LKL évopén Tou dLACTHUATOC
YeRypae LkO TA&TOC apXHC O LACTAPATOC
YEQYPOQ LKO PAKOG apXNG dLAOTHUATOC
uetpoUuevo bit rate oto dLdoTnuo

XPOV LKA AREn dLaCTAPATOC

YEQYPOQ LKO TAKTOC TEAOUGC O LACTAUATOC
YEQYPOQ LKO PAKOC TEAOUCG O LACTAUATOC
cell id oto TéAOC TOU JDLACTHPATOC

lac 010 TéAOGC TOU JLOOTHUATOQ

network type oto 1éA0C TOU dLAOCTAPATOC

GUYKPOTOUV
Kataypadr) ECWTEPLKOU XWPOU.

MetapAntd otolxeia yia kdbe line. Kabe
line arote)el éva SLaoTnNUa LETPAOEWV.
To oUvolo twv lines piag kataypadng
wa  Swdpopny o pa

-> £1(d0¢ KATAYPUPNHC
—> XOPOG KATAYPUPNG
—-> IP Address ToOU Server
-> néyeboc moakéTou

§<TRACKNAME>IMEI:9838 Tr 2011-01-29 16:38 !DL</T§ACKNAME> => 6Voua KATOYyPXPNC

ESTRACKTIME>2011—01—29Tl4:38:282</TRACKTIME>

</line>

<line>

<StartTime>2011-01-29T14:39:00z2</StartTime>

<StartLat>38.12629759311676</StartLat>
<StartLon>23.75791847705841</StartLon>
<Bitrate>224</Bitrate>
<EndTime>2011-01-29T14:39:1172</EndTime>
<EndLat>38.12628149986267</EndLat>
<EndLon>23.75790238380432</EndLon>
<CellID>482</CellID>

<Lac>1001</Lac>

=> XPOV LKA éVvopin KATAypAenHg

ApetaBAnta otolxeia yio kdBe line.
Eivat oL otaBepég mAnpodopieg -
kaBe kataypadng.

anapaitnteg, kabwg otnv database tou

puBuioelg Eivat

Server eloayovtat lines amd TG
kataypadéc. Mpénet, Aowutdv, ya kabe
line va yvwpilou e umo moteg pubuioelg

METPABNKE KaL oV aVAKEL.

(Download - Ping)
(Indoors — Outdoors)
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<NetworkType>HSDPA</NetworkType>

<Color>#FF8040</Color>

<NMC>DOWNLOAD</NMC>
<AREA>outdoors</AREA>

<SERVERIP>85.72.36.243</SERVERIP>

<PACKETSIZE>1400</PACKETSIZE>

<TRACKNAME>IMEI:9838 Tr 2011-01-29 16:38

<TRACKTIME>2011-01-29T14:38:28Z</TRACKTIME>

</line>
</Track>

B. Download Indoors

<?xml version='l.0'" encoding='UTF-8' standalone="'yes'

<Track>
<line>

<StartTime>2011-01-29T13:26:49Z</StartTime>

{<StartLat>38.114472</StartlLat>}
i<StartLon>23.767668</StartlLon> }

<Bitrate>225</Bitrate>

<EndTime>2011-01-29T13:26:592</EndTime>

i<EndLat>38.114472</EndLat>
i<EndLon>23.767668</EndLon>

<CellID>482</CellID>
<Lac>1001</Lac>

<NetworkType>HSDPA</NetworkType>

<Color>#FF8040</Color>

<NMC>DOWNLOAD< /NMC>
<AREA>indoors</AREA>

<SERVERIP>85.72.36.243</SERVERIP>

<PACKETSIZE>1400</PACKETSIZE>

<TRACKNAME>IMEI:9838 Tr 2011-01-29 15:26

<TRACKTIME>2011-01-29T13:26:39%Z</TRACKTIME>

</line>

<line>

<StartTime>2011-01-29T13:26:59Z</StartTime>

<StartLat>38.114472</StartLat>
<StartLon>23.767668</StartlLon>
<Bitrate>223</Bitrate>

<EndTime>2011-01-29T13:27:092</EndTime>

<EndLat>38.114472</EndLat>
<EndLon>23.767668</EndLon>
<CellID>482</CellID>
<Lac>1001</Lac>

<NetworkType>HSDPA</NetworkType>

<Color>#FF8040</Color>

<NMC>DOWNLOAD< /NMC>
<AREA>indoors</AREA>

! DL</TRACKNAME>

Mpokettat ya Indoors kataypadr, ondte
EndLat «kat Startlon ==
adol n Béon NG KWNTAG
ouokeung eivat otabepn (fixed location).

I'DL</TRACKNAME>

Sto0 Ovopa tNg Kataypadng Sev
daivetal av mpokettat ya Indoors i
Outdoors. Téoo ot Indoors 600 Kat ot
Outdoors kataypadég Ba ewoaxbolv
otn database ToU Server
OUASOMOLNUEVES Katd eidog
kataypadng (Download — Ping) kat
OXL KaTA xWwpo kataypadng (Area).

H xpoviki Anén
amnotelel mapdAAnAa T Xpovikn €vapgn
yla To enopevo Staotnua.

€VOG  SLaOTANATOG

<SERVERIP>85.72.36.243</SERVERIP>

<PACKETSIZE>1400</PACKETSIZE>

<TRACKNAME>IMEI:9838 Tr 2011-01-29 15:26

<TRACKTIME>2011-01-29T13:26:39Z</TRACKTIME>

</line>

! DL</TRACKNAME>
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<line>
<StartTime>2011-01-29T13:27:09Z</StartTime>
<StartLat>38.114472</StartLat>
<StartLon>23.767668</StartLon>
<Bitrate>224</Bitrate>
<EndTime>2011-01-29T13:27:192</EndTime>
<EndLat>38.114472</EndLat>
<EndLon>23.767668</EndLon>
<CellID>482</CellID>

<Lac>1001</Lac>
<NetworkType>HSDPA</NetworkType>
<Color>#FF8040</Color>

<NMC>DOWNLOAD</NMC>

To nedio Color mpoodlopilel T0 XPWHATIONS TOU SLACTAUATOC
avdaloya pe To LETPOUUEVO bit rate. Xpnowuevel dlaitepa oto
NetPerfTool yia peyodUtepn amodoTkOTNTA OTNV ATEKOVLON
oM amAwv kataypadwv oto xaptn oto Server.

<AREA>indoors</AREA>

<SERVERIP>85.72.36.243</SERVERIP>
<PACKETSIZE>1400</PACKETSIZE>

<TRACKNAME>IMEI:9838 Tr 2011-01-29 15:26 !DL</TRACKNAME>
<TRACKTIME>2011-01-29T13:26:392</TRACKTIME>

</line>

</Track>
C. Ping Outdoors

<?xml version='l.0' encoding='UTF-8' standalone='yes' ?>
<Track>
<line>
<StartTime>2011-01-29T14:45:38Z2</StartTime>

<StartLat>38.13521862030029</StartLat>

<StartLon>23.751593828201294</StartLon>
{<AvgLatency>123</AvgLatency>"; -
é<MinLatency>96</MinLatency> ;

Ta anoteAéopata Twv PeTprioewy nou eAdOnoav oe
aUTO to Stdotnpa. O kataypadég Download and v
GAAn, éxouv €va povo medio oe auth tn B€on, mou
npoodlopilel tnv taxUtnta tou downloading (bit rate)

i<MaxLatency>152</MaxLatency> i
igReceived>8</Received> i
<Lost>0</Lost>
<EndTime>2011-01-29T14:45:497</EndTime>
<EndLat>38.13630759716034</EndLat>
<EndLon>23.75093936920166</EndLon>
<CellID>8163</CellID>

<Lac>1001</Lac>
<NetworkType>HSDPA</NetworkType>
<Color>#FFFF00</Color>

<NMC>PING</NMC>

<AREA>outdoors</AREA>

<SERVERIP>85.72.36.243</SERVERIP>
<PINGATTEMPTS>8</PINGATTEMPTS>

<TRACKNAME>IMEI:9838 Tr 2011-01-29 16:44 !PING</TRACKNAME>
<TRACKTIME>2011-01-29T14:44:322</TRACKTIME>

</line>

<line>
<StartTime>2011-01-29T14:45:497Z</StartTime>
<StartLat>38.13630759716034</StartLat>
<StartLon>23.75093936920166</StartLon>
<AvgLatency>323</AvgLatency>
<MinLatency>134</MinLatency>
<MaxLatency>652</MaxLatency>

§<Received>6</Received>

Ta received kat lost makéta KdOe
SlaotApatog eival laitepa onuavtka
ueyEln,
mAnpodopia yla tn pétpnon tou latency.

H xpnowotntd toug yivetal avtAnmeh

KaBw¢ OCUMMANPWVOUV TNV

koL amd To €§ng mapddewypa:  Ag
unoBéooupe  Twg  £xel  petpnOdel
Avglatency = 67 msec ot éva Sldotnua
(rou amoteAel OXETIKA HULKPO XPOVO). Av
QaUTOG 0 XPOVOG, WOTOCO, EXEL TIPOKUYPEL
and WOALG pia emituxnpévn mpoomnadela
KalL 7 XOUEVEG (EoTw OTL pingatempts = 8)
€ykupn
ta undlouta 7

6ev  umopsi va  amotelel

nmAnpodopia, ot
TIOKETAL XAONKa. TETOLEG TEPUTTWOELS
umnopei va e€etdoel o Slaxelplothg otnv
TAEUPA TOU Server Kal va TG amokAeioeL
N amld va T €monUAvel HE queries
npog tnv database mou emiotpédel T

emBupntd nedia twv lines.
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<Lost>2</Lost>
<EndTime>2011-01-29T14:46:002</EndTime>
<EndLat>38.136908411979675</EndLat>
<EndLon>23.750617504119873</EndLon>
<CellID>473</CellID>

<Lac>1001</Lac>
<NetworkType>HSDPA</NetworkType>
<Color>#FF8040</Color>

<NMC>PING</NMC>

<AREA>outdoors</AREA>
<SERVERIP>85.72.36.243</SERVERIP>
<PINGATTEMPTS>8</PINGATTEMPTS>
<TRACKNAME>IMEI:9838 Tr 2011-01-29 16:44

</line>

<line>

<StartTime>2011-01-29T14:46:002</StartTime>

<StartLat>38.136908411979675</StartLat>
<Startlon>23.750617504119873</StartLon>
<AvgLatency>314</AvgLatency>
<MinLatency>105</MinLatency>
<MaxLatency>774</MaxLatency>
<Received>8</Received>
<Lost>0</Lost>
<EndTime>2011-01-29T14:46:1272</EndTime>
<EndLat>38.13760042190552</EndLat>
<EndLon>23.750027418136597</EndLon>

! PING</TRACKNAME>
<TRACKTIME>2011-01-29T14:44:32Z</TRACKTIME>

To yewypadilkd TMAATOC Kal WMAKOG TOU TEAOUG EVOG
SlaotApatog tauti{ovtal Ye TO yeEWypadlkd TAATOG
KAl LAKOG TNG 0PXNG TOU EMOUEVOU SLOOTAOTOG. AUTO
LoxUeL ywa kdBe tumo Outdoors kataypadng. Ito
Indoors n Béon eival fixed, ondte Sev unmapyetl kapia
aAhavn ka'dAn tn Stdpketa TnC katavpadnc.

<CellID>473</CellID>
<Lac>1001</Lac>
<NetworkType>HSDPA</NetworkType>
<Color>#FF8040</Color>

<NMC>PING</NMC>

<AREA>outdoors</AREA>
<SERVERIP>85.72.36.243</SERVERIP>
<PINGATTEMPTS>8</PINGATTEMPTS>
<TRACKNAME>IMEI:9838 Tr 2011-01-29 16:44

</line>
</Track>

D. Pingindoors

To Cell ID oto téhog tOU SLACTAUATOC.
MNapatnpolpe Mwg €xel aAA&eL o oxéon Ue
ekelvo mou kateypadn Suo Slaotipata
vwplitepa.

! PING</TRACKNAME>
<TRACKTIME>2011-01-29T14:44:327Z</TRACKTIME>

<?xml version='l.0"' encoding='UTF-8' standalone='yes' ?>

<Track>
<line>

<StartTime>2011-01-29T13:21:17Z</StartTime>

<StartLat>38.114472</StartLat>
<StartLon>23.767668</StartLon>
<AvgLatency>108</AvgLatency>
<MinLatency>85</MinLatency>
<MaxLatency>138</MaxLatency>
<Received>8</Received>

<Lost>0</Lost>
<EndTime>2011-01-29T13:21:272</EndTime>
<EndLat>38.114472</EndLat>




<EndLon>23.767668</EndLon>
<CellID>482</CellID>
<Lac>1001</Lac> ;
<NetworkType>HSDPA</NetworkType>
<Color>#00FF00</Color> o

<NMC>PING</NMC> ;
<AREA>indoors</AREA> i
<SERVERIP>85.72.36.243</SERVERIP>
<PINGATTEMPTS>8</PINGATTEMPTS>
<TRACKNAME>IMEI: 9838 Tr 2011-01-29 15:21

</line>

<line>

<StartTime>2011-01-29T13:21:272</StartTime>

<StartLat>38.114472</StartLat>
<StartLon>23.767668</StartLon>
<AvgLatency>119</AvgLatency>
<MinLatency>80</MinLatency>
<MaxLatency>204</MaxLatency>
<Received>8</Received>
<Lost>0</Lost>
<EndTime>2011-01-29T13:21:372</EndTime>
<EndLat>38.114472</EndLat>
<EndLon>23.767668</EndLon>
<CellID>482</CellID>
<Lac>1001</Lac>
<NetworkType>HSDPA</NetworkType>
<Color>#00FF00</Color>

<NMC>PING</NMC>

<AREA>indoors</AREA>
<SERVERIP>85.72.36.243</SERVERIP>
<PINGATTEMPTS>8</PINGATTEMPTS>
<TRACKNAME>IMEI:9838 Tr 2011-01-29 15:21

</line>

<line>

<StartTime>2011-01-29T13:21:372</StartTime>

<StartLat>38.114472</StartLat>
<StartLon>23.767668</StartLon>
<AvgLatency>121</AvgLatency>
<MinLatency>78</MinLatency>
<MaxLatency>159</MaxLatency>
<Received>8</Received>
<Lost>0</Lost>
<EndTime>2011-01-29T13:21:472</EndTime>
<EndLat>38.114472</EndLat>
<EndLon>23.767668</EndLon>
<CellID>482</CellID>
<Lac>1001</Lac>
<NetworkType>HSDPA</NetworkType>
<Color>#FFFF00</Color>

</Track>

To nedio pe tnv IP Address tou Server
urmopel va ¢avel xprowo oe mbavn
olayn Tou Server n av
XPNOLLOTIOLOUVTAL  TIEPLOCOTEPOL  TOU
€vog.  Kpivetat okoémpo va  yivouv
UETPROELG YL TO TIOCOOTO TWV TOKETWY
mou  xdvovtat pe  €ubBlvn  Twv
Spopoloyntwv Tou UTOSIKTUOU  OTO
ornoio Bpioketat o Server.

! PING</TRACKNAME >
<TRACKTIME>2011-01-29T13:21:07%</TRACKTIME>

! PING</TRACKNAME >
<TRACKTIME>2011-01-29T13:21:07%</TRACKTIME>
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2.5.2.3 AnootoAn twv xml apxeiwv otov Server

MNa tv amootoAr] twv xml apxeiwv mou ¢épouv TIC MANPOPOPIEG TWV KATOYEYPAUUEVWY
Slobpouwv N Twv PETPROEWV eowteplkol xwpou amod tov Client otov Server vAomolnOnke n
UploadTo Server Activity. EykaBiotatal pia HTTP cuvdeon avapeoca otov Client kal tov Server
kat o Client «aveBalew» to xml apyeio pe HTTP POST. POST eival pla amno tig request methods
mou umnootnpilel To HTTP mpwtokoAlo. Xpnotponoteitat 6tav o Client xpeldletal va otellel
Sebopéva (data) otov Server w¢ PEPOG TNG request, OMWG yla TTAPASELy O VO «avVeEBATEL» Eva
apxelo. 2e avtiBeon pe to GET omou povo n URL kat ot enkedpalibec (headers) otéAvovtal atov
Server, oto POST meplhappavetal koL €va pRvupa. Autd srutpénel dsdopéva avbaipetou
UEYEBOUC Kal TUTOU va amootalouv otov Server. Eival, Aowndv, To evOESELYUEVO yLa TG AVAYKES

pag.

Ztnv mAeupd tou Server, to handle_upload.php script Stayxelpiletal to eloepxopevo apxeio. H
olvdeon yivetal otn Bupa 80, kabwc os autrv «akovew o Web Server mou €xoupe puBuiost.
EvoAAakTikd, pmopel va xpnolpomnotnBouv kat GAAeg BUpeg (yia mapddeypo n 8080) pe tnv
avtioTtolyn tpomnonoinon otov Kwdika tou KampRate:

String urlServer = "http://" + ServerIP + ":8080" + /handle upload.php";
oAAQ kal otig puBuioelg tou Server (Apache, httpd.conf):

Listen 8080

Av 1O apyeio «avéPfew» pe emtuyia otov Server, spdaviletal otnv 08ovn NG £PopUoYAS
KampRate éva pnvupo, wote va eldomolnBdel o xpnotng. e mepinmtwon KAmolou opAAUATOC
(rm.x. av o Server eival unavailable | av ditakomel n ocUvdeon) Ba epdaviotel uRvupa opaipartog.

2.5.3 Server

2.5.3.1 H Bdon dsbopévwv Tou Server

Ta xml apyxela pe tg kataypadég twv Clients elodyovtal otn Bacn deSouévwv tou Server.
JUYKEKPLUEVA, OL TLUEG TWV Medlwv Twv xml apxeiwv elodyovtal ota avtiotowa nedia otn Baon
Sedopévwy tou Server, n onola £xeL Vo mivakeg (tables), Tov «download» kat tov «ping». Toug
TIVOKEG AUTOUG UIMOPOUE VO TOUG KATAOKEUAGOUUE ELTE UE EVTOAN ATIO TN VPO EVIOAWV TNG
MySQL eite péow tou ypadikoL neptfdAlovtoc tou phpMyAdmin. Exouv ta akdAouBa media pe
Touc €€ ¢ TuToug SeSopEVWY:
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Table: download

Field Type
StartTime datetime
StartlLat double
StartLon double

Bitrate mediumint(9)
EndTime datetime
EndLat double
EndLon double
CelllD smallint(6)
Lac smallint(6)
NetworkType tinytext
Color tinytext
AREA tinytext
SERVERIP tinytext
PACKETSIZE smallint(6)
TRACKNAME tinytext
TRACKTIME datetime
Table: ping
Field Type
StartTime datetime
StartlLat double
StartLon double
Avglatency smallint(6)
MinLatency smallint(6)
MaxLatency smallint(6)
Received tinyint(4)
Lost tinyint(4)
EndTime datetime
EndLat double
EndLon double
CelllD smallint(6)
Lac smallint(6)
NetworkType tinytext
Color tinytext
AREA tinytext
SERVERIP tinytext
PINGATTEMPTS tinyint(4)
TRACKNAME tinytext
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TRACKTIME \ datetime

OL mapamd@vw mivakeg «yepuilouv» e Ta oTolxela Twv TUNUATWV (lines) and tig kataypad£g Twy
Clients cuykpotwvtag pLa tnyn MAnPodopLWY yLo TNV TOLOTNTA KAl TIC «TOXUTNTEG» Tou SIKTUOU
ota dladopa onueia ¢ emkpatelag. O Slaxelplotig duvatal va eKTEAECEL queries TPOC TN
Baon 6edopévwy Pe Ta KpLTAPLa o TBUUEL, OMWE yLa TOPASELYA VA OIMOUOVWOEL TUAHATO
1 onuela pe YopnA£G TaxUTnTEG.

Y10 mapadelypa mou akohouBei, éxoupe eloayel 4 kataypadéc otnv database, 3 Outdoors
Sladpopég kat 1 Indoors kataypadr. EkteAoUpe pla oslpd amo queries yla va Seifoupe TIg
SuvaTOTNTEG TOU SLAXELPLOTH WG TPOG TNV aflomolnon Twv PETPCEWV TIOU €XOUV Kataypadel
Kot CUAAEXOEL.
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Avalntnon 1: Bplokoue ekelva Ta onpela f Slaotiuata ota onola LetprnOnke Average Latency

HKPOTEPO Ao 90 msec, EKTOC Ao ekeiva ta onueia ) dtaotipata ota onoia Bpédnke 0 msec

(6nAadn 6Aec oL mpoomdBeLeg ameTuyay).

SELECT *

FROM "ping’

WHERE (

AvgLatency <90

AND AvgLatency !=0
)

SELECT # ~
FRIH “ping®
WERE
avglatency <90 &f wglatency 150
I].I}C[T " 100
[ Anmoupyio pogid [ Emefepyoaio | [ Aviduon SQL | [ Anpoupyio kidika PHP | [ Avavéwor |
Epgévion : | 100 Evyypagpss apyifoviag amd my eyypugr 0
o8 | opifdvnia w | popgr pE ETOVEANYN EMKEPTABWY ovd 100 kehid
+ Emihoyig
— ] — StartTime StartLat StartLon Avglatency MinLatency MaxLatency Received Lost EndTime EndLat
[0 # ¥ 201101 38.1272095441816824 23 7554508447647 1 a3 B1 110 B 2 201101-  3B.12605082988735 :
29 29
14:50:40 14:50:51
O #* ¥ 201101-  38.126206398010254  23.75789701938629 82 B5 116 B 2 201101-  38.126184940338135 =
29 29
14:51:35 14:61:46
O & * 201a- 3B.12651216983795  23.75796139240265 88 B3 124 16 0 201101-  38.12630832135282 ¢
30 30
15:43:18 15:43:30
O # X 201101- 36.126308321962682  23.7678272581951904 75 B0 13 12 4 201101-  38.126265406860855 2=
30 30
18:43:41 15:44:02
O & ¥ 201a- 38.12626540560858 23.757805824273785 83 B5 119 12 4 201101-  38.126100304756165  :
30 30
15:44:02 15:44:13
1 & ¥ 2000 36.126785785156747 23 7AB0RBES0763245 83 73 115 g 0 201102 36.126358660171609 22
o1 o1
15:05:55 15:06:06
O & ¥ 2010z 38.12633514404287 23 757784366607666 86 aiz] 142 &} 0 201102- 30.126211762428284 2
u)} u)}
15:06:39 15:06:50
0 & ¥ 2010 38.125025 23788116 a3 83 95 4 0 201102 38.125025
02 02
14:32:44 14:32:54
O # ¥ 201102 36125825 23758116 88 a4 95 4 0 2011-02- 38.125925
0z 0z
14:33:34 14:33:44
O & ¥ 20110 38125925 23758116 a7 84 94 4 0 201102 38.125925
02 02
14:34:04 14:34:14
O # X 201102 38.125825 23768116 83 a9 a0 4 0 201102 38.1255925
02 02
14:34:14 14:34:24
O & ¥ 20110 38125925 23758116 a7 85 95 4 0 201102 38.125925
0z 0z
14:34:34 14:34:44
0 & ¥ 2000 38.126925 23758116 83 a3 4 4 0 2011-02- 38.125925 2
n? n?
< b4
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Avalntnon 2: Bplokoupe TIG OUVIETOYHUEVEG Kol Ta Average Latency, Minimum Latency,
Maximum Latency amo skeiva ta Staotipata mou eixav Minimum Latency pikpotepo amnod 60
msec (6ev emBupolpe va BpoUpe onueio mou va MANpPoUV QUTO TO KPLTtHpLo, &nAadn
OTTOKAELOUE TIC LETPHOELG TIOU TIPAYLOTOTIOLNONKAV 0€ ECWTEPLKO XWPO).

SELECT "StartLat® , “StartLon’ , “AvgLatency  , "MinLatency® , "MaxLatency’ , ‘EndLat’ ,
"EndLon”

FROM "ping’

WHERE "AvgLatency !=0

AND "MinLatency <60

AND "AREA" = 'outdoors'

SELECT Startlat, Startlon, dvglatency. MinLatency, MasLatency, EndLat. Endlon
FROM “ping®
THEEE

MinLatency <60 £ Avglatency |21 co 3EE2 = " outdoors"
1
L1miT 0, 100

[ &npoupyic pagid [ Emsfepyamic | [ Avdiuan SGL | [ Anpoupyic kodika PHP | [ Avavéwan |

Epgdwar : | (100 Eyypogds apyifoviog amd iy syypagr |0

UE | gpidvTic ~ | popgf pe emovdAnpn emkegahiboy avd | 100 KehId
+ Emhoyig
T StartLat StartLon Avglatency MinLatency MaxLatency EndLat EndLon
[0 # ¥ 38.12303086253662 23.76097083091736 621 59 2226 38.12433958053583  23.76188429851532
[0 & ¥ 38127408027648928 23 7685130274505717 101 5B 160 3B12678676515747 23 FHR0BARE07EI245
O 4 ¥ 3812833514404257 23 757704366607660 [ils) 58 142 3B.126211752428284  23.757845739624023
O »° ¥ 38.126211762426284 23757048739624023 116 59 199 38.126158116247986 23.758063316345215

Avalntnon 3: Bpiokouue ouvistayueves, Average Latency, Cell ID, LAC kot Network Type yla
£Kelva Ta SLAOTAMOTO 0TO TEAOC TWV omoiwv To diktuo ntav «GPRS» | «kEDGE».

SELECT "StartlLat® , “StartLon  , ‘Avglatency' , ‘EndLat® , "EndLon’ , "CellID" , ‘Lac  ,
"NetworkType"

FROM "ping"

WHERE ~AvgLatency !=0

AND (

‘NetworkType ™ = 'GPRS'

OR "NetworkType = 'EDGE'

)

SELECT “Startlet’ , ‘Starthon® , ‘vglatency® . “Endlat’ . ‘Endlon® . 'FellID® , ‘Lac” , “HetmorkType'
FEOM “ping®
EFE ivglatency” 170
g
“BeewmorkType® = 'GERI'
OF “BeemorkType' = 'EDGE!
1

LIMIT o . 20
[ &npioupyic pagih [ Emstepyaio | [ Avdhuan SCL ] [ Anpoupyio kedika PHP ] [ Avargwoon |
a0 Eyyypayés apyifoviag aré my eyypagr [0
a2 | npildvia v | popyt pe emovdhnwn emkegadiboy avd 100 Kehld
+ Emhoyeg
T StartLat StartLon Avglatency EndLat EndLon Cellll Lac NetworkType
[0 ¥ X 38.14312040805817 23.745135068693433 1398 38.142038017845154  23.74546766281128 433 11 EDGE
[0 # X 309.14204752445221 23 746057746794556 1326 38.140910267629825  23.74717B21216270 475 11 GPRS
[ & ¥ 38140910267829895 23 74717891216278 1052 38.14001977443695 23.748525381085257 475 11 GPRS
[0 ¥ X 38.14001977443655 23748525381085257 1494 38.138B82517814636 23.742490976333618 475 11 GPRS
[0 #* 2 356.138802517814636 23.749490976333618 B58  3B.13771843910217  23.74995768070221 8163 11 EDGE
[0 »* 2  38.13771843910217  23.74995768070221 784 38.13674211502075  23.7506E578385214 475 11 GPRS
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Onw¢ avapevotav, Ta UETpoUpeva Average Latency eival moAl peydla, dnAadn ol xpovol
kaBuotépnong Atav onuavtikol, adol oe ekeiva ta Slactipata nuacte oe 2.5G Siktuo pe
TEPLOPLOUEVEC TAXVUTNTES PeTadopAc SeSoUEVWV.

Avalitnon 4: Bpiokoupe onpeia Katl Slaotrpota ota onoia kapia mpoomndBela Ping dev Atav
ETUTUXNHEVN, KATL TOU odeiletal gite og kakr moldtnTa SIKTUOU Ot ekeivn Tt B€on eite oe
Stamounn (handover) kat petapaon and pia KUPEAN o€ P GAAN.

SELECT “StartlLat® , “StartLon  , ‘Avglatency’  , ‘Lost® , ‘EndLat’ , “EndLon’ , “CellID" ,
"Lac® , "NetworkType  , “PINGATTEMPTS"

FROM "ping"

WHERE "AvgLatency =0

SELECT “StartLat™ , “Itartlen” , “Awglatency’ . “Lert” | "Endlar’ . “Endlen” , “CellID , “Lac” , “HetworkType"  “FPIRGATTEMETS

FROH “ping’
WHERE ‘ZugLatency® =i
LIHIT i . %0

[ &npoupyio wpogit [ Emefepyaoaio | [ Avdhoan SAL ] [ Anpoupyio kodika PHP | [ Avavéaon ]

Evypoyéc apyifoviag amd my eyypagh 0

(Eppvmn ] [f0

UE | gpifidvnia | popgf pe srovaAnpn smksgoAiduy avd 100 Kehid
+ Emhoyes

+— StartLat StartLon Avglatency Lost EndLat EndLon Cellll Lac NetworkType PINGATTEMPTS
[ # ¥ 38.139156103134155  23.7684090B047521 0 16 3813910782337188 23 76041442459624  B293 1001 HSDPA 16
O #* ¥ 30.13910782337189  23.76941442489624 0 16 3B13911318778592 23.760612908363342 487 1001 HSDPA 16
[J #* ¥ 38.140904903411865  23.74719500541687 0 16 38.1418866319113168 23 746116767392883 8163 1001 HSDPA 16
[0 # ¥ 38.141886591911316 23.746116757392003 0 16 3B8.14298093318539 23745367 196540833 = -1 Unknown 16
[0 »# ¥ 33.14298093318939 23.745387196540533 0 16 38143136501312256  23.74520480832732 = -1 Unknown 16
[J #* ¥ 38.143138501312256 23.74520480632782 1} 16 38.143126772476198 23 74516726540181 = -1 Unknown 168
O #° ¥ 30.143125772476196  23.74516725540161 0 16 30.1431257724767196  23.74517267981964 483 11 EDGE 16
[ #* ¥ 38.143125772476196 23.74517251981964 1} 16 38.1431311366942268 23 74517261931964 483 11 EDGE 16
[0 # ¥ 38.143131136894226  23.74517261981964 0 16 3B8.14312040805817 23.745135066093433 483 11 EDGE 16
[0 »#* ¥ 38.142938017845154 23.74546766281128 0 16 38.14204752445221 237460577 46794556 483 11 EDGE 16
O # X 38 1366240978241 23 750821362005005 0 16 38.136653138160708 23 74107347 9652406 473 1001 HEDPA 16
[0 »» ¥ 38.13433349132538 23.756535530223083 0 16 38.13280099660492 23.756850957570433 496 1001 HSDPA 16
[J #* ¥ 38.0B4744811058044 23 795741698265076 0 8 380837738561394685 23 79787802696228  BEF4 1001 HSDPA 8
O # ¥ 30.119652962150574 23.762059007777405 ] 8§ 3B8.1194794178009 23.760740160242078 546 1003 HSDPA 8
O »# ¥ 33.12508914138794 23.761233687400518 il 8 38.12508645687103  23.75880258289337 543 1003 UMTS 8

Mapatnpolue nwg otnv 4", 5" kot 6" eyypadn ta Cell ID, LAC kat Network Type sival dyvworta.
AutO odeietal oe Swamopnn (handover), omote yla UEPLKA sec N pon Twv OebSopEvwv
SLOKOTTETAL. XTI UTIOAOLTEG TepUMTWOELG dev elval BEPato ot dev unrpée handover kat ot
anotuyieg opeilovral otnv Kakrn molotnTa Tou SikTuou f oto Bapu GopTio ekelvng TNG XPOVLKAG
nieplodou, S16tL ta Cell ID, LAC kat Network Type Aappdvouv TIHEG 0TO TEAOG TOU SLOOTILATOG
Twv 10 sec, onote pnopel péoa oto Slactnua va €ywve to handover kal oto TEAOG TOU va £lxe
oAAGEeL N KUPEAN otnv omola BploKeTal N KWVNTH GUOKEUN.

2.5.3.2 Ynodoxn twv xml apxeiwv kot eLoaywyn otn Baon Sedopivwv
Onwcg eidape, o Client amootéAAel TIG Kataypad£G TOU oTov Server, o omoiog TIC UTTOSEXETAL Kal
TI¢ tomobetel otov dpakeho «Temp». MNa va emiteuxBel autd €xoupe Snuoupynostl €va php

script, to handle_upload.php. Auto sival untelBuvo yla tnv umodoxr Tou apxeiou, Tov EAEyXO
Tou tumou apxeiov (xml, gpx, kmz), kaBwg kot to HEyeBOG Tou (LKpOTEPO amd 2MB) Kat TEAoG
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™ petadopd tou oto dpakelo «Temp». Ta Suo kpitpla dtaocdaAilouv os €va mpwTto emninedo
Twg o Server &gv Ba 5eXOel U GYETIKA LLE TO OKOTIO TOU apyeia.

OL Clients «aveBalouv» ta apxeio Twv Kotaypoadwy Toug oTov Server, To Omoia KATaAyouv oto

ddkeho «Temp»:

& Temp

(%)
Fle Edt Yiew Favortes Tools Help &

@eeck - () (T DOseach [ roders | [T~ [ Foldersvne
#ddrezs |23 CAProgram FilestApache Software Foundstioniapache2. 2\htdocsiampRate\Temp v| SES
5 MESORTALI0ITZFL. [ gy MESCTZ002MEN L. IVEISSORT0UO0LSS L, [ ol INEISESOTIZ0tI0z021E2S .. ]

File and Folder Tasks a @ comman ML Dacument XML Dacument ML Document
= 8 =] =15 =| =« =| 8
9 Wake 2 new folder

&N Publish this folder ko the
e

[&2 share this folder

Other Places

Details

Temp
File Falder
Date M Tody, Jnery Téooeplg kataypadég améotelhav oL
Clients otov Server kat TPOCWPELVA
anoBnkevTnKav otov pdkeho «Temp»
Tou Bploketat  otov  dpdkeAo
«KampRate» ota  «htdocs»  Ttou

Apache.

Enewta, Oa npémel ol mAnpodopieg mou dpépouv autd ta xml apyeia va slcaxBoulv otn Baon
Sebopévwy. Ta To oKoTO AUTO £XOUE SnULOUPYNOEL €va aKOUn script, To update.php. Ze auto
TipOyHaToToLEiTOL ap)XLka ouvSean pe tn MySQL Baon Sebopévwy. e mepintwon amotuyiag tng
oclvbeong Ba slbomolnBolpe pe pAvupa obpaApatog otnv 00ovn. Ensita, yla kabe apyeio mou
Bpioketal otov pakeho Temp eAéyxel amd To OVopUd Tou av ival kataypadry Download rj Ping
KoL ektelel pia query mpog tn Baon dedopévwy mou adopd tn poptwon tou xml apyeiou oe
autrv, otov avtiotolyo mivakad tng (download i ping). Katomy, ta xml apyeia petadpépovral
OTOUC TEALKOUC TouG dpakeAoUG («DL» kat «Ping»). H dtadikacia mapouolaleTal mapaKaTw:

81



[ localhost:8080/update.

€ c

e shmmy ¥ meteo [Ty [ meal M Levonde mm

A

B o [Inaft Sropse. B physis () Avgvaion; Cf Coolfown  Cx latex ) Memdppoon () Mo | sportfm S 6. fr ® [ adot oehiBobeite

Warning main): It is not safe to rely on the system's timezone s 5. You are *required™ to use the date timezone setting or the date_default timezone_set() function In case you used any of those methods
and you are still getting this warning, you most likely misspelled the one identifier. We selected Europe/Helsinks' for '2.0/no DST instead in C\Program Files\Apache Software

Foundation\Apache2 2\htdocsmpdate php online 9 Notice: Use of undel constant localhost - assumed 'localhost in C\Program Files\Apache Software Foundation) he2. 2\htdocstupdate php on line 9
The following xml files were inserted into database:
IMEI9838Tr201101291644-PING zml
IMEI9838Tr201101301732-PING zml
TMEI9238Tr201102011652-PING xzml
IMEI9838Tr201102021625-PING xml

Mo va «tpé€ew» 1o update.php o Slaxelplotig,

Ba mpémnel va €xeL Eekvioel (Start) Tov Apache
Kat vo. TAnktpoAoyroet otov Web Browser thv
napandvw SevBuvon. Itnv mepintwon pag,
€xoupe puBuioel tov Web Server va akoUel
otn Bupa (port) 8080.

ElSomnoloUpaocte ya TG
kataypadég mou elwonxbnoav pe
emtuxia otnv database. Kot ot
téooeplg kataypadég slonxdnoav
He emtuyio.

File Edit View Favorites Tooks Hep

Qe - ) (¥ | Osearch [ Folders [T~ | (8 Folder sync

address |2 C:\Program FiesiApache Softwars F E | v B

IMEISB38Tr201 1012311 su‘v. .

IMEIS838Tr201101301732-P1. .,
XML Dacument

44 KB

102011652-P1...
XML Dacument
55KB

102021625-91...
¥ Dacument
43 K8

File and Folder Tasks ) ML Document
28KB

29 Make a new foider
Publish this Folder to the
s

i Share this folder

Other Places
Details

Ping

File Folder

Date Modified: Today, January
04, 2011, 8:37 PM

O kataypadeg petadEpOnkav
oToV TeALKO Toug pdkelo (otov
«Ping»), adol nrav OAeg
kataypadég Ping.

82



2.5.3.3 To NetPerfTool yla ontiki mapouciach Twv KATAYEYPARUEVWY SLASPOLwV

Me to NetPerfTool pmopolpe va KAVOUUE ML GUVOALKH Xaptoypddnon tng molotntag tou
Siktuou pe Baon tig AndBeioeg petprioelg amd toug Stddopoug Clients. Itnv oucio mpokeLtal
ylo Ulo AmELKOVION TwV PETPNOEWY OTO XAPTN, OMWE yivetal Kal otnv epapuoy KampRate. H
Baowkn Sladopd sival mwg UeE auToO To £pyalsio metuxaivoupe va gpdavicovps mapdAAnia
TOMEG KataypadEg, otolxeio mou mpPoodibel €MOMTIKOTNTO KAl €UKOAIM OTOV EVIOMIOUO
TiepLOXWV Ttou Xpnlouv MPOoooxnC.

Y10 akoAouBo mapddslypa €xoupe slodyel eva xml pe tpelg Stadpouég Ping. Avoiyoupe Tto
NetPerfTool.html pe tov Internet Explorer 8.
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210 apLoTeEPO HEPOC TNG 080VNC TN edappoyng EXou e Tn SuvatdtnTa eMAOYHE Tou EVPOUG TWV
UETPAOEWV TIOU €MBUMOUPE va UdavioToUV OTO XAPTN, KHE TNV KALpaKA va BplokeTal akpLlBwg
amod KATW. Xto Se€l HEPOC MAPOUOCLATETAL O XAPTNG LE TIG LETPHOELG TWV SLOSPOUWYV TIOU EXOULE
€lodyel. Av eTiAéEou e eUpog HeTPoewv «60-120» msec kal atriooupe «Refresh», Ba Soupe
povo ekelva Ta Staotripota ota onoio PetprBnke Average Latency amd 60-120 msec, svw, av
erudé€oupe «no conneX», Ba epdaviotolv oto Xaptn povo ekeiva ta Slaotipoata ota onoia
anétuxav OAec oL mpoondBeleg (ping attempts), dnAadn ekeiva ta SlaotAuato ota omnola
ouvéRn Suarmounr) (handover) 1 eixav xaunAn motdotnta diktvou:
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M emumAéov emiloyn eival va egudaviotolv ylo KABe Katayesypappévo Sldotnua ot
mAnpodopiec yla to €idog Tou Siktuou, To Average Latency, to Cell ID kot to LAC. H Aettoupyia
QUTN evepyoroleital matwvtag «Show Tooltips».
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To NetPerfTool anoteAeital ano ta e€ng apxeia:

R/
0.0

Latency.html

R/
0.0

Download.html

X3

%

loadxmldoc.js
myMarker.gif

K/
0‘0

Kol glval ypappévo oe javascript. H Aoyikn eivat nwg Stafalouvpe katd DOM (Document Object
Model) ta otolyeia tou xml apxelou kat yia kaBe line epdaviloupe oto XAPTN TO XPWHUATIOUEVO
Sidotnua. To DOM poag Ponba va Bewpnooupe tn 6evdpikny popdn tou xml Kelpévou e
OVTIKELPEVOOTpadr TPOmo. Av 0 Xprotng matfiost to «Show Tooltips», kaAsital n cuvaptnon
showMarkers() mou TmpocBétel ota OSlactipata T TAnpodopie¢ mou avadEpapue
nponyouuévwe. O mnyaiog kwdikag yia to NetPerfTool Bpioketal oto mapdptnua tg epyaciag.

AkoAoUBwG moapouctaletal ylo MANPOTNTA Kal pia nepimtwon Download pe emloyn yua
gudavion tou Xapth, 6mwe daivetal anod to Sopudopo (satellite).
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2.6 AldpBpwon tou Kwdika tnG epappoyng KampRate
Eo sogeti.android. gpstracker
The view consists of & The logger stores the
Google map with a locations.
route drawn. Logging can be started
It can browse the DB and stopped through the
or monitor the data IPC interface.
stored by the logger.
= |viewer = llogger
GPSLoggerService
content://nl.sogeti.android. gpstracker
Change

notifications based

on the URI one is
DataModel based on the GPX (the GPS

subscribed to.
=ldb Exchange Format)
Accesable data by means of a content
provider.
ContentObserver

Onw¢ dpaivetal kot oTo oxNua, Ta Baokd otoleia tne edbappoyng eivat o logger, o viewer kat n
db. O logger tpéxeL oto background kal eivat umevBuvog yla TG METPAOELS KOL TNV
nupodotntnon tng amobrkeuong touc. H amobrikeuon yivetal otnv db, otnv omola kat
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cuM\éyovtal oe Sounpévn popdn OAeC oL LETPAOELG Kal n TAnpodopia ou dépouv. O viewer
OTITIKOTIOLEL TIG HETPNOELG SNLOUPYWVTOC XPWUOTIOUEVEG Sladpopég mavw otov Google Map,
gsudavilovrag mapdarnia minpodopisg yU' autég. Ooov adopd tig petafl TOUC CUCXETIOELG Kall
™ Aoyikn oslpd Siepyootwyv, o logger Sie€dyel TIC UETPAOELC KoL TIG oTéAvel otn db ylo va
kataypadouv. O viewer amd tv aAAn, mapokoAouBel yla véeg eyypadéc otn db kal, otav
SLaMIOTWOEL TIWE CUVTEAEITOL KATIOLD, OVAVEWVEL TO XAPTN TOU KAl Ta oTolxeia mou gudavilet
otnv 0Bovn.

O logger, o viewer kot n db amoteAolvtal and KAACeLG Tou KABe pia emitelel éva Eexwplotod
poho. AkoAoUBOwC TG avaAUoUYE:

=R KampRate

- o - actions: YAOTOLOUV  OUYKEKPLUEVEG  Asltoupyie¢ NG
ol ’ ' ’ I '
B2 isogeti edappoyng, KAIAOUUEVEG oo Ta BaotkA HEPN TNG.
£2 rl.sogeti, android
£ rl.sogeti. android. gpstracker
+ EB nl.sogeti. android. gpstracker ., actions . . ' ' A '
%[ i sageti, android gpstratker actions,utis - actions.utils: Eivat unteBuveg yLa TO0 OXNUATIOUO SOUWV Kall
#-£3 nl.sogeti.android. gpstracker.db , , ,
%[ rl.sogeti.android.gpstracker ogger TNV ekTéAeon BonOnTIKwY UTTOAOYLOUWV.
% rl.sogeti.android, apstracker , util
#H rl.sogeti.android, apstracker . viewer
-5 gen [Generated Java Files] R R , , ,
& sssets - db: Anpoupyouv tn Baon dedopévwy Ko UAOTIOLOUV OAEG TLG
= res
£ androidbtaniest. il Aewtoupyieg g (eyypadn — Swaypadn Stadpopng, waypoints,
=l default.properties
LICENCE ONUEWWOELC K.0..)

= maps-api-key bt
MWOTICE

- logger: AmoteloUv Tov Tupnva ¢ £hopUOYRG Kol UAOTOOUV Tov Tpomo Slefaywyng
LETPNOEWV.

- util: OL otaBepéc (constants) tng edapuoyng, KabBwg Kot KAToLeG BonONTIKEG KAAOELC.

- viewer: Elval umebBuveg yla 0,TL BAémeL o xpnotng otnv oBovn. To meplPdAlov Tou
SnuLoupyoLV elval v YEPEL OTATIKO, OTIWG N dopr| Tou interface kot oL eTAOYEG — puBuioELg
TOU XpNoTn, Kol &V PEPEL SUVAMLKO, OTWE O XAPTNG TIOU OVOVEWVETAL HE TG TEAEUTOLEG
AappavOoueveg LETPAOELG.

Eotlialoupe Twpa OTIG KUPLOTEPEG KAAOELG:

=78 nl.sogeti,android, gpstracker, actions
#-[J] ControlTracking.java
[J] tndacrsGeopointsingleton java OTO XPNOTN va £EKLVAOEL 1] va OTAPATAOEL Lo Kataypodr. Itnv
)] IndoorsSelectLocation.java
1] MameTrack.java
[J] ShareTrack.java Indoors f; Outdoors ko, av SLOMIOTWOEL TO MPWTO, KOAEL TNV
o) Statistics.java
4] UploadTaServer.java
amdvtnon. Av n amavinon eivat mwg o xpnotng emélete kamowa B£on oto xaptn (fixed

location), kaAel Tn pEBobo startGPSLogging() yia va apylosl n kataypadr. AladopeTika,
Sev Tpoxwpa ot KAmola evépyela. Av €xel ndn apxioel pa kataypadrn Kol o XpRotng

ControlTracking: Mpokettal yla pla Activity mou emutpenet

nieplmtwon mou £ekwva pia Kataypodr eAEYXEL AV TIPOKELTAL YLa

= O O = B

IndoorsSelectLocation amd tnv omola meplpével va AABeL o
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ETUAEEEL va TNV otapatrioel, Kalel tn pEBodo stopGPSLogging(). Otav telewwosl,
eruotpeédel pAvupa (Héow intent) otnv Activity mou tnv kdAeoe (LoggerMap) pe to
loggerTrackld.

IndoorsGeopointSingleton: Anuloupyrcope auto To Singleton MPoOKeLUEVOU VO UOPOUUE
va avaktoU e tn B€on (ouvtetaypéveg) mou enéleée o xpriotng otnv IndoorsSelectLocation
yla TV nepintwon Indoors, péca and tnv GPSLoggerService. To oxNUa QUTO LLOG TTAPEXEL
T(POCPACN OTO AVTIKELEVO amO OMoLoSATOTE OhUELD TNG EDAPUOYAC.

IndoorsSelectLocation: Eivat pto Map Activity n omoia kaAettotl and tv ControlTracking
OTNV MEPLMTWON TIOU 0 XPNoTNnG €xel emAéCel va ekteAéoel Indoors pétpnon. Emeldn oe
EOWTEPLKO XwWpPo Sev gival Suvato va AdBoupe onpa mpoodloplopol tng B€ong pag anod to
dopudopo (GPS), yivetal avalntnon tg 6€ong amo tov Network Provider. Otav And0Bel n
TPWTIN evnuépwon, spdaviletal pe €vdel€n (ua koukiba) n O€on oto xaptn. Av auth
TaUTIeTAL UE TNV TTPAYHATIK B€0N TOU XProOTN, O XPNOTNG «TATAEL» TO KOUMML «OK» Kat
eruotpedetat otnv ControlTracking pRvupa metuxnuévng serhoyng B€ong. AladopeTikd, o
XPNoTNE XL TN Suvatotnta va emAéEsL pe To XEpL TNV akplpr Tou B€on oto xdptn. MNa to
OKOTIO OUTO €xoupe vAormolnosl éva Overlay. TEAog, o xprotng Umopsi va eykataleiel tnv
activity matwvtag «Cancel», omote kal 6a eniotpadei otnv IndoorsSelectLocation nmwg o

xpnotng Sev enélee B€on oto xaptn.

NameTrack: H ControlTracking emiotpédel pivupa (intent) otn LoggerMap, n omoia, HOALG
to AapPavel, €ekwva tnv NameTrack Activity. Méow autng¢ o Xpnotng ovopatilel tv
kataypadn. H ovopatodooia éxel mpoPAedBOei va eival cuykekplpévn, wote va efunnpetel
™V avaykn otnv TAeupd tou Server yua Slaxeipion twv xml apxeiwv pe PBaon
XOPOAKTNPLOTIKA TOU OVOUATOC Touc. H Sour Tou ovopatog sival wg €nc:

IMEI9838 Tr201101301732 - PING.xml

N

H nuepopnvia £vapenc Tng MAnpodopia ywa TtOo av TPOKELTAL yLo

kataypadng otn popdn:
Year / Month / Day / Hour / XPNnollomoleital amnod tov Server Katd T
Minute Sladoyr Twv apxeiwv Kal T elocaywyn

toug otn Baon 6edopévwv aAAd kat

Download 1 Ping kataypadr. Auto

otoug avtiotolyoug dakéloug («DL»,
IMElI  (International Mobile  Equipment «Ping».

Identity): Ta 4 teleutaia Yndia tou IMEI
nieptAapBavovtal oto dvopa Tng Kataypadnc,
wote va anokAeiooupe mbavod conflict and

600 Sladopetikég kataypadég mou dpxloav
10 1610 Aemtd anod dvo Sladopetikoug Clients.

BeBaiwg, o xpNotng Umopel va €l0dyel To Ovopo ou eTBUEL yio TNV Kataypadn, eival
OUWC ONUAVTIKO va pnv aAlowwoel tnv mAnpodopia mou adopd to £ido¢ TG UETPNONG
(«<DL» kat «PING» avtiotolxa) Kol TOV XAPOKTAPO «-» TIOU TO Oloxwpilel amo tnv
nmAnpodopia yia to IMEI Kot Th XpoVIKH OTLYUN €vapéng Tng kataypadnc.
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Otav o xpnotng natnost «OK», Ba yivel evnuépwaon Tou ovOUATOC TNG Kataypadng otn
Baon edopévwy Kal Ba teppatiost n Activity.

- ShareTrack: Méow autic¢ tng Activity o xpriotng emihéyel os mowa popdn embupel va
anoBnkevoel pla kataypadn. Metd tnv emdoyn dnuiouvpyeital évag XmlCreator mou Ba
peTaoxnuatiost tn doun tng database otnv emBuunth, yla tv kataypadrn TOU EXOULE
«poptwaoeLy. Avapével va SleknepalwBel autn n Sladikacia, wote va EEKIVAOEL EMeLTA TNV
UploadToServer, an’ érou o xpriotng duvatal va «aveBAoely tnv Kataypadr oTov KEVIPLKO
Server. Télog, and tnv UploadToServer mepuuével pla edomoinon (intent) wote va
tepuatioet n Stadikaoia tou Share Track.

- Statistics: Elvalr pia Activity, umetBuvn ya tnv eudavion Twv OTATIOTIKWY OTOLKELWV.
Anpoupyel évav StatisticsCalculator amo tov omoio Aapfdvel tig dLadopeg TIUEG TOU
xpeLaovtal yla va b avioel To OTATIOTIKA OTO TAVW HEPOG TNG 080VNG Kal Ta ypadruota
0TO KATW UEPOG. EMiong, uAomolel Eva menu, amo To onmoio o Xpriotng UMopel va emAEEeL TO
eldo¢ tou ypaodnpatog mov embupel va epdaviotei (Graph Type), va «dopTwos» pLol GAAN
kataypadn (List tracks) i va amoBnkeloel tnv Kataypodr Kol vo TNV OMOCTEIAEL oTOV
KEVTPLKO Server (Share track).

- UploadToServer: Eival pua activity mou evepyomoleitat and tnv ShareTrack, adotou €xet
anoBnkeutel To xml apxelo NG kataypadng otnv SD Card tng KNt ¢ ouokeung. YAomolel
SVo Slaboyka alert dialogs. To MPpWTO £pwWTA TO XPNOTN av emBuUpel va «aveBacely Tnv
Kataypadn otov Server. e mepintwon BeTkAG andvinong Eekwva to deltepo alert dialog
TIOU TOV TPOTPENEL va elodyel tnv IP Address tou Server kal va matfiost «OK» yua va
Eekvnoel n amootoAn. lNa to okomo auto avoliyel pia HttpURLConnection, cuvéebduevn oto
http://ServerIP:80/handle upload.php
Enewta, avolyel éva FilelnputStream yla va dtapaocel tn pony 6edopévwy tou xml apxelou
kat €va DataOutputStream yla va oteihel tn pory otov Server. H Swadikacia auth
TIPOYHUATWVETAL Pe HTTP POST. Katd tn SldpKela TNG amootoAng epdaviletal otnv 00ovn
évbeltn «loading». Otav olokAnpwBei n Swadikacio, eite emituwg elte AVEMITUXWC,
eudaviletal To aviiotolyo uRvupa otnv 08ovn kal teppatiletal n activity.

= nl.sogeti,android,gpstracker, actions, utils

- Soxcrontor.java GpxCreator: Evag XmlCreator mou KkoAsital amo tnv

#4J] GraphCanvas java ShareTrack mpokelpévou va petaoxnpatioel tn Sopn Nng
# |J] kmzCreator.] '

* 'dS[':ti;tEg;ila:tzrljava kataypadng otnv database oe GPX (GPS Exchange Format)
#l-J] ViewFlipper java doun. Aev €xeL uhomolnBel o MANPNG LETACKN LOTLOUOG,.

#-|J] ®miCreatar.java

#- |J] #miDBCreator.java

- GraphCanvas: Mpokeltal ylo éva View 1ou UAOTIOLEL TO OXeSLOONO TwV ypadnUATWY OTO
KATW PEPOG TNG 000vNn¢ Twy Statistics.
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KmzCreator: Evag XmlCreator mou kaAeital amo tnv ShareTrack mpokelpévou va
petaoxnuatiost t Soun NG Kataypadng otnv database oe Kmz (Keyhole Markup
Language) Soun. Asv £xeL uhomolnBei o TARPNG LETAOXNUATLOUOC.

StatisticsCalculator: Eva oUvolo peBodwv yla TNV €eKTEAECN TWV UTIOAOYLOHWV TIOU
amattolvtal yla TNV eUdAVIoN TWV OTATIOTIKWY. Xpnolpomolel tig eyypadeg tne Baong
dedouevwy, HEow queries, yla va UTIOAOYICEL average, minimum Kol maximum TLLEG,.

XmIDBCreator: Evag XmlCreator mou KkaAeital amd tnv ShareTrack mpokelyévou va
petaoxnuatiosl tn doun tng Kataypodng otnv database oe pio Xml Soun, n omoia €xet
oxedlaotel katalnAa, wote va e€acdalilel tnv eloaywyn otn Baon Sedopévwv tou Server
Kat B€Bata TNV AR PN Kal cadn mopoucioon Twv UETPCEWVY TWV ETILUEPOUG TUNULATWV.

= f nl.sogeti.android. gpstracker . db

: DatabaseHelper: Amotelel BonBntwkn KAdon
+-|J]| DatabaseHelper,java , , ,
% [J] GPStracking.java (SQLiteOpenHelper) yiwa ™ Slaxeipion tng Baong dedopévwv.
#-[J] GPstrackingProvider java Elvat umevBuvon ywa tn Snuwoupyia t¢ Bdong yla Tty

gyypadn pag véag dtadpoung n evog véou waypoint, yla t daypadn pag kataypadng
K.a. Ot p€Bodol tne kahovvtal amd tnv GPSTrackingProvider pe ti¢ mapapétpoug mov Ba
xpnotuomnolnBouv yla tnv eKTEAEON Lol AELTOUPYLAC A TNV ELoaywyH TOug oTn Baon.

GPSTracking: MeplapBavel 6Aeg TIG otaBepéc mMou XpnolpomolouvTal yla Tn dnuoupyia
™G Bdong, OMwG To OVOUATA, TOUCG TUMOUC Twv Mediwv Kal Ti¢ dnAwoelg Snuoupyiag
(creation statements). a tnv enéktaon t™g PAong, MPEMeL Kavel va aANAEeEL QUTEC TIG
dnA\woelg mpooBEtovtag Ta avtiotola media KAl Vo EMOVAEYKATAOTAOEL TNV €dapuoyn,
wote va SnuioupynBolv oL VEOL TTIVOKEG UE TO avavewUEva Tiedia.

GPSTrackingProvider: TMpodkewtat ywa évav Content Provider, o omoiog evBuAakwvel
Sebopéva kablotwvtag ta mpooBacipa ano kabe onpeio ¢ epappoyng péow tou Content
Resolver Interface. Mia Stadpopun eivatl évag «6popoc» amo tnv apxf wg to téAog. Ou GPS
Béoe1g mou Aappavovtal mpoadlopilouv Ta waypoints. Ta waypoints Tou amofnkelovral
o€ pLa oslpd koBLlotouv eva segment. Evag «S5popog» amaptiletol and éva r) TEpLocoTEp
segments. Mepika mapadelypata amno ta xpnotpomnolovpeva URI eivat:

content://nl.sogeti.android.gpstracker/tracks/2 -> Oa ET[LOTDE'lIJEl uia syypad)r'] (O'E pa
oclpd), TnVv Kataypadn pe ID = 2.

content://nl.sogeti.android.gpstracker/tracks/2/segments/1/waypoints/52 ->
Oa eniotpéPel amnd to mpwto segment tng Seltepng Kotaypadng to waypoint urt’ aplOuov
52.

O Content Provider, Aownov, avtiotolyilel URI schemes pe dedopéva, wote va eival Suvatn
N avAKTNON TOUC amno onolodAMote onpelo TG edappoyng.
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=t rl.sogeti,android.gpstracker Jogger
+-,J] GPSLoggerService.java , , ,
#-[J] GPSloggerServiceManager.java  DAckground kot otnv omola €xouv ulomownBei ta UDP

#-J] SettingsDialog.java Download kat UDP Ping. H kataypadn ekwvd, otav KAnBel n
1GPSLogger ServiceRemate , aidl

startLogging() amo tnv ControlTracking kol otopotd, otav
kKAnBel n stoplogging(). OL uetprioslc amoBnkevovtal Otav KaAsital n storelLocation().
Eniong, «akoUew» yla aAlayeg otn Béon pe Baon AfPelg anod to Sopuddpo, aAld Kat yla
oMayég tou Cell ID, wote va anmoBnkevel kat va epdavilel (n LoggerMap) oto KATw HEPOG
™G 0086vng to Cell ID kat to LAC. AKOUN, aVaKTA TG pUBULOELC TTOU €XEL KAVEL O XPrOTNG oTa
settings yla tnv tpéxouca kataypadr Kal TG XPNOLUOTOLEL yLo TOUG UTIOAOYLOMOUG TIOU
ektelel. Elval o mupnvag tng ebappoync.

GPSLoggerService: EivalL n umnpeocia TOU TPEXEL OTO

- GPSLoggerServiceManager: Elval pa kAdon pe Bondntikég pebodoug aAAnAenidpaong Ue
tnv GPSLoggerService.

- SettingsDialog: Mpokeltal ywa tnv Preference Activity tng epappoyng péow tng omolag o
xpnotng PAEmeL tnv 006vn twv pubuicewv (settings).

=58 nl.sogeti.android, gpstracker, Ukl
+-|J| BootReceiver.java

+-[J] Constants.java - Constants: EivalL n kAdon mou mepléXel OAeG eKelveg TIg
#-1J] Dateview.java otabepéc TNG edapuoyng Mou UMEelcEpxovtal oe Slddopa
+- 4 )| UnitsI1an.java

onpeia tou kwdka. Exel uAomolnBel yia va yivovtat ebkoAa ot
OAAQYEC KOl OL TPOTIOTIOLN CELG.

=58 nl.sogeti, android, gpstracker viswer

LoggerMap: Eival n kUpla Map Activity tTng edappoyng kat

+-|J] FixedMyLocationOverlay . java , , , , , ,
+-17] LoggerMap.java vlorotel TNV Kevtplk 0B6vn mou PAEmeL o xpriotng. Meplexel
e !dSEclmentOVBrla‘f-iava To KUpPLO pevol TNG edapuoyng, amod To Omoio o XPHoTtNng
#- |J] TrackList.java , , , , .

5 [J] TracksLiveFoldzr.java emAEyeL TG SLadopeg Aettoupyieg mou emBupel va ekTEAEDEL.

Mapatnpel Ti¢ véeg eyypadég (ContentObserver) mou cuvtedoUvTal KOTA T SLAPKELD TWV
LETPNOEWV KAL AVOVEWVEL TO XAPTN TIOU BAEMEL 0 XprOTNG LE TO TeEAsuTalo SldoTtnpa ou
npootiBetal kabe dopda Snuioupywvtag yU autd to okomd Segment Overlays. Etol,
oxnuatiletal Stadoxkad pia Stadpoun. MaparinAa, sudavilel mAnpodopieg (bit rate n
Average Latency, Cell ID, LAC, RSSI) otnv 086vn. ElSika yia 1o RSSI €xel uAomolnBel évag
Eexwplotog TelephonyManager mou spdaviletl tn véa Tiun, otav unapget aAlayn. AvtiBeta,
ta Cell ID kat LAC elval ot Tlpég mou amoomndoctnkav (GPSLoggerService), dtav ywotav n
amoBnkeuon tou onueiou, oto TEAOG Tou Slactpatog. TEAOC, cuvtovilel Ta €MIUEPOUC
OUOTOTLKA TNC edapuoyng, adol amote)el To KEVTpo eAEyxou Tou XpHotn.

SegmentOverlay: Eivat éva Overlay mou oxebilalel mavw oTO XAPTN TA METPOUMEVA
SLOOTAMATA LE TIG CWOTEG CUVIETAYHUEVEG KOL TOV KATAAANAO XpWHATLOUO.
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&

L= anim

(= drawable

== drawable-hdpi

(= drawable-ldpi

(= drawable-mdpi

= layout

== layout-land

= raw

= values

= values-en-rlU5

(= waluss-nl-tHL

(== values-zh-rCH

(= values-zh+Tw

= xml

1 AndroidManifest, xml

El defaulk.properties
LICEMCE

|=| maps-api-kevy.txt
MOTICE

EaRRE R

R 3 O e SR O = I I A3

i

- Drawable: ta iadopa eikovidia Tng edpappoyng

- Layout: xml apxeio mou cuvBétouv to GUI tng edbapuoyng

- Values: taBepég TLUEC TOU amooTiwvTal o Slddopa onUeLo TOU KWK

- AndroidManifest.xml: Neplappavel tn dnAwon twv Activities, Services,

Content Providers kat Broadcast Receivers mou €xouv uAomotnBei, kabwg kat
Ta Swkolwpato (permissions) mou eival avaykaila ylo Tnv mpocBacn tng

edappoyng oTLG AELTOUPYLEG TN KLVNTHG CUOKEUNC.
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KepaAato 3

Napoucioon Epappoync KampRate —
AmtoteAeopoto AOKIUWVY
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3.1 H edappoyn KampRate

Ze auTh TNV evotnta Ba mapouaotactel n edpappoyn KampRate kat Ba avadepBolv oL emuEpoug
SuUVATOTNTEG TNG. APXLKQA, N KEVTPLKI 000vN TNS edapoyn Tou BAETEL 0 XPrOTNG, OTAV «TPEEEL»
™V edappoyr, daivetal mMapakATw. XTo XAPTN £XEL «PopTtwOel» N teAevutala KatayeypapUEVN

Stadpopr. MATWVTOC TO TANKIPO «menu» Tou KvNToU, eidavileTol To KEVIPLKO UeVOU.

VOGN & 45 ol @

b, ﬂ % i u
bty \- o o‘f 3 Koktiropo s
. 2500 msecs A H
& fond
ey, N\ L eg
e & £ e,
g N iy Sl o
i &
Foh, % Sl oAy
grafos ) = < ¥ LR igrafos |
S¥papo) o Pody, apapoc)) . 2
Y M IRD
% 3
“% %
) S B
B Measure Overla Make not
NG & s ake note
RSSI: -1@5 dBm Statistics Share track More

Mo va puBpiocet Ta settings o xpriotng, Ba mpémnel va matrjoel « More» Kal €melta «Settings».

MM E A .

KampRate:IMEI:9838 Tr 2011-02-07 09:13 !PI

ANE A S L =12:19em

s
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o
e siall
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olis
@

% N
Y B &
3, S g 7
ﬂ . T mw
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1%0g0, \1\ e*k% Qi
s ) i
P Ve

wgrafos ) 5 X A §
WEEPOS) ] %, R S "'%%u_

Measure Overlays Make note
ld N
Statistics Share track

99



Ta settings daivovtal oTIC EMOUEVES ELKOVEG.

MNP A S ML =111:35am POVIIVNN S H L =11:36am
KampRate KampRate

Networking settings
Run settings

Type of Measurement

Choose Download to measure
downloading bitrate or Ping to
measure latency

Disable screen blanking

Keeps the screen on during tracking.

Packet Size
Packet Size of UDP Packets (Download)

Map provider

Server IP The source from which to retrieve
mapdata.

Ping Attempts Display settings

Maximum number of Ping attempts

Indoors Measurement

Select to perform an Indoors Units
Measurement U
Determine if metric or imperial units
Run settings are used

Satellite images

Show the Google Maps satellite view

VOV SR L= 11:36am
KampRate
mapdata.

Display settings

Units
Determine if metric or imperial units
are used

Satellite images
Show the Google Maps satellite view

Measurements

Show bitrate / latency of the last
segment on screen (and other info)

Compass
Show a compass with a needle pointing .
north

My location 2]

Show my location on the map

Mo kaBe plo ermdoyn umapxel €vdelln ya 1o TL akplpws pubuilel kal Mol XPNnOLUEUVEL.
AloKpilvovtal o€ TPELG KaTnyopLeg:

- Networking Settings: Eival puBuioslc mou adopoulv tn Slevépyela Twv LETPAOEWV TOU
UDP Download kat tou UDP Ping. Zto «Type of Measurement» o xprjotng emAéyeL av Ba
npaypatornojost «Download» i «Ping» pétpnon. 2to «Packet Size» emihéyel puéyebog
TAKETOU yla TV Tepintwon tou «Download». Xto «Server IP» glodyel tnv IP Address
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tou Server 1 adnvel v default wg €xel. 3to «Ping Attempts» €TAEYEL TO UEYLOTO
oplBud mpoomabewwv Ping Tou emyelpouvtal oto Sldotnua twv 10 sec. TEAog,
«toekapovtog» tnv emdoyr «Indoors Measurement» mpayuatomnoleitat Indoors
uétpnon, Stadopetikd npaypatomnoleital Outdoors pétpnon.

Run Settings: ApopoUv Aettoupyieg Tou TnAspwvou katd tn SLAPKELA TToU eKTEAOUVTAL
oL petprioelc. H «Disable Screen Blanking» kpatdet avappévn tnv 08ovn Koatd tn
SLAPKELX TWV LETPOEWV.

Display Settings: Eival emiloy£c mou adopolv Tnv 086vn mou BAETEL 0 XPROTNG KATA TN
Slapkela Twv pPeTprnoswv. Me 1o «Units» emAéyel PeTPpIK povada, pe To «Satellite
images» puBuileL av emBUpel va BAETEL TOUG XAPTEG OMWE Ao Tov SopudOpo N OTIWE
amnd to GPS, pe 1o «Measurements» eTiAéyel av Ba epdavilovtal otnv KEVTIPLKN 086vn
Ta bit rate () Average Latency), Cell ID kat LAC, pe to «Compass» gpdavietal pia pikpn
nuéida oto mMavw HEPOG TNG 080vNng Kal TEAoG, Ue To «My location» emionuaivetal n
B£0n T™C KVNTHG CUCKEUNG OTO XAPTN KABE oTLyun.

PAVAIVAN S H = 12za0m| ANT N S H L= 12a0m | AN T AN SR = 1241

) ServerIP

© Packet Size 147.102.7.158

@ Type of Measurement 200 Bytes

Download L 500 Bytes

Ping

1000 Bytes

. Cancel . 1400 Bytes -

. Cancel .
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MNANT A o = 12:41pm

- Device locale -
Imperial (miles)
Metric (meters)

Nautical (knots)

. Cancel .

MpoKelEVOU 0 XpNotng va Sel OAEG TIG KaTaypadEG TTou €XEL KAVEL, eTUAEYEL «List tracks» amd
1o «More» Tou KeVTpLKoU Hevou.

NANP A SR L =12:46em

KampRate: IMEI:9838 Tr 2011-02-08 12:32'IDL

Inf kbps
7000 kbps
2000 kbps
500 kbps
200 kbps
N O\ A °
. %2500 msecs 4 0 kbps
\ % S0/ fand
T .
i Settings
Measure Overlays Make note
[ v
My
@ ® eee About

Statistics Share track
Epdavilovtal tote OAeg oL Kataypad£Eg TOU LE TNV ovopatoloylo Tou €xoupe avoAUoEL o€

Tiponyoupevn evotnta. Emléyovtag o kotaypadr, aut «PopTWVEL» OTO XAPTN KAl OTd
statistics.
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NNE A X N L =12:51em

IMEI:9838 Tr 2011-01-29 16:38 IDL

KampRate: IMEL:9838 Tr 2011-01-20 16:38 IDL
N Infkbps [}
Y

IMEI:9838 Tr 2011-01-29 16:44 IPING 7000 kbps
racked on:1/29/11 4:44 PM

IMEI:9838 Tr 2011-01-30 13:50 !PING
racked on:1/30/11 1:50 PM

IMEI:9838 Tr 2011-01-30 17:32 IPING
racked on:1/30/11 5:32 PM

IMEI:9838 Tr 2011-02-01 15:58 IPING
racked on:2/1/11 3:58 PM

=

4, 2000 kbps* H ¢

N =
,. "5‘00kbp§%

"

Ry
53

2

" a
.

fou Mo Nog £
Faviou Mo ]

Paviou Mela Ney, 5
& Tpratomakedongn 2

oosgle ¢ p&&T:-103 dBm

‘‘‘‘‘‘ "aniocno

{RSSI: -103 dBm

Mrmopel, OMWG, vo €eKTEAECEL KOL MLO OELPA EVEPYELWV EML TwV Kataypadwv TATWVIAG
TIOPATETAUEVA YL LEPLKA SEUTEPOAETTA TTAVW OE MLa KaTaypadn.

PAVAIVAN S H i=1200m | ANT AN S H a=m1201m| ANL LA

A\ Name track

Please enter the name of the
track

- _ NEW TRACK INDOQORS Tr 2011-02-
Statistics Statistics

Share track Share track

Rename track

Delete track Delete track

MNatwvtag «Statistics» epdavifovral Ta oTaATIOTIKA oTolKela TG Kataypadrc. Eivat to iblo pe to
va elxe poptwoel tn Stadpopn Kat va eméleye «Statistics» and to Keviplkod pevol. Mapopoiwg
pe to «Share track» extelel tnv ibla evépyela pe to «Share track» tou kevtpikol pevou. Me to
«Rename track» €xeL Tn duvatoOTNTA VO LETOVOUAOEL TNV Kataypadh Tou, PE Toug KIvUVoUg
mou eA\oxevouv av oAAGésl tn SO TOU OVOMATOG, OMWE EYOUE EMONUAVEL KAl OF
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T(PONYOUEVN EVOTNTA. AKOUN, HE To «Delete track» ekteAeital mpagn Siaypadng otnv database

KOLL N KaTtoypadr] XAVETOL OPLOTLKA.

AV N /N

X H = 12:02em

/\ Name track

Please enter the name of the
track

NEW TRACK INDOORS Tr 2011-02-

X H = 12:03pm

AV N /N

Statistics

Share track

Rename track

X H = 12:03em

AN

02 16:25 IPING

IMEI:9838 Tr 2011-02-05 14:32 IPING
racked on:2/5/11 2:32 PM

IMEI:9838 Tr 2011-02-05 15:07 PING
racked on:2/5/11 3:07 PM

IMEI:9838 Tr 2011-02-07 09:13 IPING
racked on:2/7/11 9:13 AM

IMEI:9838 Tr 2011-02-07 12:11 'PING
racked on:2/7/11 12:11 PM

IMEI:9838 Tr 2011-02-07 18:20 !DL
racked on:2/7/11 6:20 PM

IMEI:9838 Tr 2011-02-07 18:32 IDL
racked on:2/7/11 6:32 PM

INEW TRACK INDOORS Tr 2011-02-07 l

18:33 IDL

Facked on:Z7 77T 6:33FPM

IMEI:9838 Tr 2011-02-08 11:01 !DL
racked on:2/8/11 11:01 AN

IMEI:9838 Tr 2011-02-08 11:03 !DL
racked on:2/8/11 11:03 AM

AV NN

4\ Delete track

Please confirm the deletion of
the track NEW TRACK INDOORS
Tr 2011-02-07 18:33 IDL

TEAOG, MOTWVTAC TO KOUUTL «menu» Tou KnToU eudaviletol emloyn yla avalitnon HLog

kataypadnc.
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MNANT A X ML= 12:04em

. T

IMEI:9838 Tr 2011-02 IMEI:9838 Tr 2011-02-08 11:03 IDL
Tracked on:2/1/11 4 2011-02-08 09:03:29

IMEI:9838 Tr 2011-02-02 16:25 !PING
Tracked /11 4:25 PM

IMEL:9838 Tr 2011-02-08 11:01 IDL
2011-02-08 09:01:20

IMEL:9838 Tr 2011-02-07 18:32 IDL
2011-02-07 16:32:00

IME 9838 Tr 201 1_‘ 2-07 09:13 'PING IMEI:9838 Tr 2011-02-07 18:20 IDL

on:2/7/11 9:13 /
9838 Tr 2011-02-07 12:11 !PING
Tracked on:2/7/11 12:11 PM
@
AlS
4 S| . )
e Z|X|C|V|B|N
)
| — |

IMEL:9838 Tr 2011-02-07 18:20 !DL
Mo va oAokANpwooupe TiG eMAOYEC Tou tab «More», matwvtag «About» o xprjotng pnopei va

Tracked on:2/7/11 ) PM
IMEI:9838 Tr 2011-02-07 18:32 IDL
/116 M
:9838 Tr 2011-02-08 11:01 !IDL

Q.

Search

SeLta otolxeia tou ypadoviog mou avenTuée Thv edappoyn.

MANT N ANT A X H L =11:36am

KampRate: IMEL:9838 Tr 2011-01-29 16:38 IDL
Vool Lnd b
i g RS 7000 kbps

e A
s ? o

About KampRate
p

Developed by
Alexandros Ntakas
Electrical and Computer

=

Engineer, NTUA
o# alex_ntakas@hotmail.gr
© 2011 - All rights reserved

List tracks

Settings

‘Eotw Twpa OTL 0 XpNoTnG emBUHEL va Sl Ta OTATIOTIKA pLog Kataypadng mou £xel «OPTWOEL».
Oa TPEMEL TOTE VO ATHOEL TO «Statistics» Tou KeviplkoU pevol Kat n 08dvn Twv oTaTIoTIKWwyY Ba
sudaviotel. Natwvtag To TARKTPO «menu» Tou Kvntol gpdavifovtal KAToLeG eTAOYEC.
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POV ON SR LS e | AP A
KampRate: IMEI:9838 Tr 2011-01-29 16:38 IDL
K7 i

=1 1:08em | NN P A\ S H L 11:09m
Statistics - IMEI:9838 Tr 2011-01-29 16:38 IDL | Statistics - IMEI:9838 Tr 2011-01-29 16:38 IDL
racked distance 2.39 km racked distance  2.39 km
inimum 34 kbps 34 kbps
WAverage 205 kbps Average 205 kbps
Maximum 450 kbps Maximum 450 kbps
z \Waypoints 31 Waypoints 31
2,2000 kpg% z Start time 1/29/11 4:38 PM Start time 1/29/11 4:38 PM
%, h Last time 1/29/11 4:43 PM Last time 1/29/11 4:43 PM
\f “E ",
L ) 500 kbps»

o

Inf kbps
%

7000 kbps

M as2kops
Bitrate over time

as2kbps
Bitrate over time

Measure Make note

ld

QOverlays

[V )
()

Share track

[ 1 1 ] By

More List tracks Share track

Graph type

Me to «Graph Type» o xprjotng pnopei va emiAé€el av BéNeL va epdaviotel to Sldypappa mou
Selyvel to petpoupevo péyebog (bit rate, Average Latency) oe cuvaptnon He To XpOvo 1 o€
ouvaptnon e to ddotnua. Tnv idla emloyn pmopel va KAVEL AKOUUTMWVTAG To SAXTUAO Tou
oTo SlAdypappa Kol CEPVOVTAC TO TPOC Ta aplotepd 1 ta defld, ondte eudaviletal To EMOUEVO
Staypappa. Ot GAAeg Suo emhoyég («List tracks» kal «Share track») kavouv akplBwg 6,TL Kat
QUTEG TOU KEVIPLKOU LEVOU.

PAVAI AN SHLo=rsm|ANT A =1 11:40am | AN P A SR = 1:15m

Statistics - IMEL:9838 Tr 2011-01-29 16:38 !DL

racked distance

2.39km

Statistics - IMEI:9838 Tr 2011-01-29 16:38 IDL

racked distance

2.39km

34 kbps
Average 205 kbps
Maximum 450 kbps
\Waypoints 31
Start time 1/29/11 4:38 PM
Last time 1/29/11 4:43 PM

as2kbps Ty

Bitrate over time

| v |
()
Share track

List tracks

34 kbps

205 kbps

450 kbps

31

1/29/11 4:38 PM
1/29/11 4:43 PM

/\ Graph type

as2kbps A

Time Graph

Bitrate over dis

Distance Graph

. Cancel .
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MNa va anoBnkeloel TV Kataypadr otnv SD Card os kamola and tig avaluBeioeg Sopeg (xml,
gpx, kmz) o xpriotng emiléyel to «Share track» amd To KeEVIpLKO UevoU, €xovtag BEPala mpwta
«poptwaoel» Tn dtadpopr| ou Tov evoLadEpEL.

VOVAN SR L =1:19m

KampRate: IMEI:9838 Tr 2011-02-07 09:13 !PI..

AN AN S H L =11:37am

Share this track

Omsec Sharing creates a track export with

= Lt as much of the recorded data as
: 60"msec .
= possible.
: p
i Choose format of shared track:
120-msec.,, )
5 v xml - Insert into Database
c""g% g
- 3 360 msec Means of sharing:
e Aaaraton 2 NN .
o

& o e,
g = 3
/ \ s

Stare to SD Card

% o S
N \ 800 msec
\ \ 7 Name of export:
Kumwm“ q'. », ’Q'a;, GP‘O 8 ’
> “;‘2500 msecs ; VAEI:9838 Tr 2011-02-07 09:13 IPING
)grafos
iYBavoc)
‘- >
Measure Overlays Make note
H R -
() Cancel 0K
Statistics Share track More | { A ) |

EmtAéyel tnv emiBupnt doun kat av Ba anmoBnkevaoel tnv kataypadn otnv SD Card tou Kwvntou
N av Ba tnv anooteilel péow e-mail.

NANP AN S P =11:37am PAVANAN S H L =11:37am

xml - Insert into Database

Store to SD Card

KMZ - Google Earth, etc.

GPX - the GPS Exchange Format

Send with an (email) application

Text - Speed and distance summary

‘Eotw OTL emAéyel va anoBnkevaoel Ty kataypadn otnv SD Card pe tv xml Sour mou €xoupe
oxedldoel (autn n emhoyn eilvat kat n ouvnOng). Natdel «OK» kat AapPavel eldomoinon yla tnv
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ETUTUXNHUEVN amoBrikeuaon. NMapdAAnAa epwtdtal av emBUpel va «aveBAacel» Tnv kataypadr o
KAmolov Server.

PAVAI VAN Al = 11:37am | ) Saving:"IMEL:9838 Tr 2011-02-07 09:13 VNN S H ™ 11:38am
Share this track Upload arver

Sharing creates a track export with
as much of the recorded data as
possible.

Choose format of shared track:
xml - Insert into Database

Means of sharing: (® Upload to Server (® Upload to Server
Store to SD Card

Would you like to upload the Would you like to upload the

Name of export: track file to Main Server? track file to Main Server?
AEL:9838 Tr 2011-02-07 09:13 IPIN G‘

Stored: "IMEI9838Tr201102070913-PING.
xml"

(G |

O xpnotng emidéyel «YES» Kat Eekvd n Stadikdola tou uploading. Katd tn Stdpkeld tng BAEMEL
otnv o0Bovn v €vdeltn «Uploading» kat o6tav oAokAnpwBei, AapBavel pnvupa emruyiog n
anotuyiag.

VOVANIN S8 =11:39am PAVANAN SR L =11:39am

N
ﬂma

%

g w0y
e § V%/*!/s .
<N 800 msec ¢

— \ 4,.4 P
o % “ &

“2500 fns%q.“«*

Park
reoy Athanaton

(® Upload To Server

<v

. Koy
Uploading... e

ey, .
ot f

<
)grafos
phpoc)
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Me tnv emthoyn «Overlays» oTO KEVTIPLKO HEVOU, 0 XPROTNG UMOPEL val KAVEL KATIOLEG puBioELg
g€UKOAQ KOL YPYOpPQ HE QUTOUATN QVOVEWON TNG KEVIPLKNAG 0B6vNng mou BAEmel pe Bacn Tig
teleutaieg emdoyég Tou. OL puBpioelg aUTEG HrtopolV va yivouv Kat amd ta «Settings».

Activate overlays

. Satellite

Measurements

Alsos Elinikou
tou

mnastiio
yr

arey

o

. Compass
. My Location

v
e,
000
&
=
)grafos = ’404
2BEPOg) %,

‘o

Measure Overlays Make note
B % e
Statistics Share track More

TeAewwvovTag aUTA TNV TEPLiYNon oto interface Kal ot emAOYEC TOU XproTh, N €vapén wLag
veéag kataypadng onupatodoteital and tnv emdoyr) «Start Measurements» oto «Measure» Tou
KEVIPLKOU PEVOU.

[!X Measurements Control

n

Kﬂkh"'"ﬁuniun

ey,
Yoy

[2ago,

Cancel

sgrafos L
WBaPOg) ) -

Measure Overlays Make note
" 000
[ )
Statistics Share track More
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3.2 AnoteAéopata SOKLUWY

Jto KampRate, o xpnotng umopel va ekteAéoel Téooepa OSloPopeTikd €16n HeTPHoEWV:
Download Indoors, Download Outdoors, Ping Indoors kat Ping Outdoors. 2tig ceAibeg mou
okohouBoUv Tmopouctaloupe pia Sokwun yla k&Be eidog petproswv. Emumpoobeta,
KOTOANYOUE O€ KATIOLO CUUTIEPACUATA TTIOU TIPoEKuav amnod tn Ste€aywyr MOAWY LETPHOEWV.

Download Indoors

210 mapadelyud pag pubpuiloupe To KampRate wote va ekteheotel Download Indoors pétpnon
pe péyeBog makétou 1000 B.

PAVAN AN S H =3 | AMNP A 3 o =30 | AN P A SR L =311
KampRate
Networking settings

Type of Measurement
Choose Download to measure

@ Packet Size downloading bitrate or Ping to

measure latency

(® Type of Measurement 200 Bytes Packet Size
Packet Size of UDP Packets (Download)

Download - 500 Bytes
Server IP

Ping 1000 Bytes

Ping Attempts

. Gancel . 1400 Bytes Maximum number of Ping attempts
Indoors Measurement
Cancel Select to perform an Indoors

Run settings

Ev ouveyela, emhéyoupe «Measure» kal «Start Measurements». Avalnteital n 8éon pog anod
tov Network Provider kot poAlg BpeBei emonpaivetol oto xaptn pe eva deiktn. Emeldn Sev pag
Lkavorolel n akpifela MPoodLoplopoU (ATEXEL APKETA ATO TNV MPAyUOTK) pog Oéon otn
OUVKEKPLUEVN TepimTwon), emAéyoupe To «New Loc» mou BplokeTal 0To KATW UEPOG TNG 086vVNG
KOl AKOUUTAUE (tap) otnv mpayuatikn pag 6€on oto xapth. MNatape to «OK», ovopatiloupe tnv
kataypadn (6ev Ba aAAGEou e TO TIPOTELVOUEVO OVOUQ) KAl Ol UETPNOELG EeKlvoUv. Adrvoupe
TIG HETPAOELS Va «TpE€ouv» yla 10 Aemtd. Matdpe «Stop Measurements» yla vo TEPUATIOEL N
Kataypadn Kol 0VOlyOUE TO OTOTLOTIKA OTOLXELQ YLA VAL EXOULE LILAL ELKOVOL TWV PETPHOEWV TIOU

TIHPOE.
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DANE L S & 3130w
Select Exact Location (Indoors)
Searching loc through Network Provider...

0K

Cancel

VAV NI S

A\ Name track

Please enter the name of the
track

MNP AN S H ®=m315m| ANAP A S R = 3:18pm
Select Exact Location (Indoors)
Tap your exact location on map

Location |

VA AN

Inf kbps

1124 kbps

fa) 7000 kbps
i =

;:’.500 kbps

Cell ID: 482
LAC: 1001
Googl RSSI: -103 dBm

Select Exact Location (Indoors)
Tap your exact location on map
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POV N PR ESIET H Siavuouevn andotaon eivat 0 km, adol n kataypadr ATy
Statistics - IMEI:9838 Tr 2011-02-08 15:20 IDL B , , , B .
E0WTEPLKOU XWpou, omdte n Bfon pag Arav otabepr. To

racked distance  0.00 km

??é;’;g;g eldxloto bit rate mou petpriBnke Atav 595 kbps, svw TO

;59 kbps péyloto 1259 kbps. To p€oo bit rate ntav 1107 kbps. TuvoAkd
2/8/113:20 PM SnuoupynBnkav 59 waypoints.

2/8/113:30 PM

(H Béon mou emAé€ape oto XApTn SeV AVIATIOKPIVETAL OTNV
TPOYHATIKOTNTO Kol €XeL XpnolpomolnBel povo yia Adyoug

enideténg)

Download Outdoors

ExtehoUpe pétpnon Download og e€wteplkd xwpo, emiAéyovtag péyebog maketou 1400 B.

MNANAMNE ST L= | ANNE ST L= | ANANE X =7:37m
KampRate
Networking settings

Type of Measurement
Choose Download to measure
R downloading bitrate or Ping to
@ CkEt SIZe measure \aténcy
® Type of Measurement 200 Bytes Packet Size
Packet Size of UDP Packets (Download)

Download - 500 Bytes
Server IP

Ping 1000 Bytes

Ping Attempts

. Gancel . 1400 Bytes o Maximum number of Ping attempts
Indoors Measurement
Cancel Select to perform an Indoors
Measurement

Run settings

Ano ta amoteAéopata mopatnpolue Twe otn Stadpoun twv 10,16 km mou Slavuoaps,
onuewwBdnke péyloto bitrate oo pe 2716 kbps, evw To péoo bitrate ntav 433 kbps.
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ANND SHLuETasm| ANANT SHLuETasm| ANANT S N L= T7:45m

KampRate: IMEL:9838 Tr 2011-02-1309:53 DL

ST e Inf kbips : l.\w;ﬁm’fi&b\ ce gok.gsskm
7000 kbgs - y o \7000 kbps | | AR 433 Kbps
=G R - 2716 kbps
N o 122
el 2/13/119:53 AM
2/13/1110:14 AM

Bitrate dver t

7™ RSSIF-99.dBm [}

Ping Indoors

e aQUTO TO TOPAdelydo eKTEAOUME HETPNON Ping sowteplkol XWPOU LE HEYLOTO apLOuo
ETUXELPOVUEVWV avA segment TipoomoOelwy (oo pe 16.

NN A S =3:39m VOVHIANN S H L =13:39mm

Ping Attempts
@ Type of Measurement 4

Download

Ping -

. Cancel .

. Cancel .

Fvetal n emdoyn g B€ong, OMWC MPONYOUUEVWE, Kal AapBdavovtol Hetproelg yia 10 Asmra. MNa
Va OTOUOTHOOUUE TNV Kataypadn emAéyoupe «Stop Measurements».
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POV N PR H Swavudpevn amootaon eival 0 km, adol BpLokOpacTe oTo

Statistics - IMEI:9838 Tr 2011-02-08 15:43 IPL...

racked distance  0.00 km
74 msec

139 msec
227 msec puétpnon mou 6ev meplhappavetal oto eoyopevo xml Kkat
2/8/11 3:43 PM ouvakolouBa dev eloayetal otn Baon dedopévwy). To YEco
2/8/113:53 PM

1610 onpeio (ecwteplkdg xwpog). EAdyLoto latency petprBnke
74 msec, evw péyloto 887 msec (1ou adopd OUWE TNV TIPWTN

latency Bp€Bnke 139 msec kat Snuoupyndnkav 59 waypoints.

Latency over time (H B€on mou emAéCape oto xaptn Sev avtamokpivetal otnv

Ping Outdoors

TPOYHATIKOTNTO Kol €XeL XpnolpomolnBel povo yia Adyoug
emnideténg)

211G pubpuioelg TnG edapuoyng eTAEYOUE aplBuo poonabelwy (00 e 4 KAl AMOETUAEYO ULE TO

«Indoors Measurement».

MNNP AN SR L= 4:02em

KampRate
measure latency

Packet Size
Packet Size of UDP Packets (Download)

Server IP

Ping Attempts

Maximum number of Ping attempts

Indoors Measurement

Select to perform an Indoors
Measurement

Run settings

Disable screen blanking
Keeps the screen on during tracking.

AMarm eyt A Aar
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MNANP AN X H ., =405 VAVNIVAN X " = 4:06em

KampRate: IMEI'9838 Tr 2011-02-07 09:13 PI..

KampRate: IMEI'9838 Tr 2011-02-07 09:13 IPI..

Theakrgkeonss 0 msec
T &

£
60 msec

§ o
< s
Achames 7 NF 120'msec
7 v £ Kifissa
4 = 2 Lo & 9‘0,,»* o
D zepmyn e s AEDITISEC s, 2" 300 msec
2 “r ” e nd el o S
& "“*’Qm-noﬁusw ' % e
& Ngron - ety £
2 5 Maroysi. «Melissia 7 3
\ wero800'msec  fud!
Nea \cula Irakiio g 7
\\\\\ A - ES % P
Agi > % ; >
anargye) Vrissia Al N
Chalidona chaiana2500 msec A 3 g L
s Fiomer | ity N\ Db &
St o8 A o, og. St R by
Galatsi Paraskevi’ [[¥F  Gerakas = Metamorfosi
e ; s (Meroppson)
§ ik Psychika ,J ii
2 Alos Park 2 Cholargos
L S o
.
Papagos
-~
Athina ”~ Glyka Nex i
\eriva) %y Zogralod@ (1 {
(2uypa9 Sl ) 3
Kessarani ""
- R Poania

5 Ymittos

RSSI: -103 dBrﬁ

838 011-0. 09:13IPIL...
29.46 km ré i distan 29.46 km
81 msec Ainimun 81 msec
319 msec verag 319 msec
2353 msec Aaximun 2353 msec
219 poin 219
Start time 2/7/11 9:13 AM art tin 2/7/11 9:13 AM
2/7/11 9:54 AM ast tin 2/7/11 9:54 AM

3
Dighri Akita &

Agoniston 1621

speuAraos.

Lechainon

ey atpl
5 fet

P | s gEe o 3s6msec ¢ | . fl2@semsec (| i

Estias Eodt

Top D ‘ e Latency over time Latency over distance

. (’OS)SI‘CJ 5‘ RSSI -1OTdBm 0 msec
Mpokeltal yla pia peyain dtadpoun 29.46 km mou Sipknoe mepimouv 40 Aenmtd. To gAdyloto

latency otn Stadpoun Atav 81 msec, eVw TO PEYLOTO TTOAU KOVTA OTO O0plo Twv 2500 msec Kot
loo pe 2353 msec. M£oo latency untoloyiotnke 319 msec.
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Napatnpnosig — Emionuavoelg

< 3e avtiBetn katevBuvon kal yla TA Bl TUApATO

@
0’0

petpnBnkav mepimou (8oL xpovol Average Latency. H
XPOVLKH amootach avapecsa otnv avodo Kal otnv kabodo
Tou SpopoU ATV HKpr. H mapathpnon autr evioyuetal
KOl  CUMMANPWVETOL Ml dokw  Tmou
Tipayatonoloape pe d0o Kwvntd oto dlo autokivnto,
ta omola Sdlamotwbnke OTL peTpoucav oxedov (6Loug
XPOVOUG OTLC LETPHOELG TIOU EKTEAECALLE.

ano

120 msecy

e
2N i
T giymones

300 mse¢

&
Nestow

d%BOO msec

2500 ms!gc
i

anihs

Komotinis.

Radopis

Google L RSSI: =107 dBm

pidymoteioney

ATO SOKIUEG TTOU TipayOTOTIOIoaUE OTnNV MOAUTEXVELOUTIOAN, TOPATNPHOAUE WG TO
bit rate aufavotav mMoAU, OTav TEPVOUCAUE KOVIA amd TNV Kepaio TG Kwntng
Asdwviag. Avtiotolya Tto latency pewwvotav awoBntd. H cupmeplpopd auth
eudaviotnke og OAeg TIC KaTaypadEG OV Tipaypatomnotloape. H avénon tng taxutnTag
elval avopevopevn, otav MANCLAloUE OTNV Kepaia, Kal 8ev UTIAPXOUV ONUOVTIKA

gunodla avapeoa.

To HaUPO XpWHA XpNOLUOTOLELTAL OTaV PeTpdTal bit rate
loo pe pnbév 1 otav dev emtuyxavel kapla mpoonabeia
Ping oto Stdotnpa twv 10 sec. AUTEG oL U0 TIEPLUTTWOELG
£€xouv 8Uo Bavég attieg: H mpwtn eival To evdexopevo
Stamounng (handover), ondte yla peptkd second Xavetat
n ouvdeon kot pndeviletal n taxvtnta. Auto dev eival
anapaitnto nwg ocupPaivel oe kaBe handover. ANwoOTE,
yvwpilovye Mwg otnv MEPIMTWONn tTNG SLAMOUNNC, TO
KLVNTO «OKOUEL» KOl amd Ttoug SU0 oTaBpoug HéXPL va
vivelL n petapaon. Itnv mpagn, wotoco, PAEMOUUE TIWG
TMOMEG dopeg n  Slamournn WG amotéAeopa
undeviouo tou bit rate n amotuxia ot mpoomaBeleg
Ping. H &eltepn mbavn aitia,

£XeL

elvat t0 XapnAng
nowotntag Oiktuo oto petpoupevo Slaotnua. Mo va
npoodlopicovpe TO aitio kaBs dopd, mpEMEL va
gvromnifoupe otlg mAnpodopieg mou amoBnkevovtal yla

kKaBe segment, av umnpée aAlay oto Cell ID, omodte

60 msec

& | v
120 msec |

s

Ty
o 300 msec
‘Speredan i

Asfodelon 7

800 frn sec

oimotlh

Bilizas

2500 msec

¥
g

:Gaogle

Al

RSS: -103'dBm

oter,
ae

Kol T(pOKeltal olyoupa yla
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handover. Av dgv €ywve alayn oto Cell ID kot mapapeivape otnv idta KUPEAN, onualvel
TG To S8IKTUO NTaAV YOUNANG TTOLOTNTAC O€ KElvo TO SlaoTna.
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Napaptnuo:

Mnyaioc Kwoikac twv Epapuoywv
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KampRate

ControlTracking. java

package nl.sogeti.android.gpstracker.actions;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

/**

nl.sogeti.android.gpstracker.R;
nl.sogeti.android.gpstracker.db.GPStracking.Tracks;

nl.sogeti.android.gpstracker.logger.GPSLoggerServiceManager;
nl.sogeti.android.gpstracker.util.Constants;

android.
android.
android.
android.
android
android.
android
android.
android.
android.
android
android.
android.
android.
android.

app.Activity;
app.AlertDialog;
app.AlertDialog.Builder;
app.Dialog;

.content.ComponentName;

content.ContentUris;

.content.DialogInterface;

content.DialogInterface.OnClickListener;
content.DialogInterface.OnDismissListener;
content.Intent;

.0s.Bundle;

util.Log;
view.LayoutInflater;
view.View;
widget.Button;

* Activity with options to Start tracking and Stop tracking

*

* @author Alexandros Ntakas

*/

public class ControlTracking extends Activity ({
private stat
private stat

private GPSL
private Butt
private Butt
private bool

private fina

ic final int DIALOG_LOGCONTROL = 26;
ic final String TAG = "OGT.ControlTracking";

oggerServiceManager mLoggerServiceManager;
on start;

on stop;

ean paused;

1 View.OnClickListener mLoggingControlListener = new View.OnClickListener ()

public void onClick(View v) {

int id
switch
case R
Int
Boo

if

} e

= v.getId();
(id) {
.id.logcontrol start:
ent receivedIntent = getIntent();
lean IndoorsCheck = receivedIntent.getBooleanExtra (
Constants.INDOORSCHECK, false);

(IndoorsCheck == true) {

Intent selectlLocIntent = new Intent (ControlTracking.this,
IndoorsSelectLocation.class);

startActivityForResult (selectLocIntent, 0);

lse {

long loggerTrackId = mLoggerServiceManager.startGPSLogging (null) ;

Intent intent = new Intent();

121



intent.setData (ContentUris.withAppendedId (Tracks.CONTENT URTI,

loggerTrackId)) ;
ComponentName caller = ControlTracking.this.getCallingActivity();
if (caller != null) {
setResult (RESULT OK, intent);

}
finish();

}

break;

case R.id.logcontrol stop:
mLoggerServiceManager.stopGPSLogging () ;
finish();

default:
finish();

}i
private OnClickListener mDialogClickListener = new OnClickListener () {
public void onClick(DialogInterface dialog, int which) {
finish () ;

bi

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
this.setVisible (false);
paused = false;
mLoggerServiceManager = new GPSLoggerServiceManager (this);

@Override
protected void onResume () {
super.onResume () ;
mLoggerServiceManager.startup (new Runnable () {
public void run() {

showDialog (DIALOG LOGCONTROL) ;

}) i

@Override

protected void onPause () {
super.onPause () ;
mLoggerServiceManager.shutdown () ;
paused = true;

@Override
protected Dialog onCreateDialog(int id) {
Dialog dialog = null;
LayoutInflater factory = null;
View view = null;
Builder builder = null;
switch (id) {
case DIALOG LOGCONTROL:
builder = new AlertDialog.Builder (this);
factory = LayoutInflater.from(this);
view = factory.inflate(R.layout.logcontrol, null);
builder.setTitle (R.string.dialog tracking title)
.setlIcon(android.R.drawable.ic_dialog alert)
.setNegativeButton (R.string.btn cancel,
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mDialogClickListener) .setView (view) ;

dialog = builder.create();
start = (Button) view.findViewById(R.id.logcontrol start);
stop = (Button) view.findViewById(R.id.logcontrol stop);
start.setOnClickListener (mLoggingControlListener) ;
stop.setOnClickListener (mLoggingControlListener) ;
dialog.setOnDismissListener (new OnDismissListener () {

public void onDismiss (DialogInterface dialog) {

if (!paused) {
finish();

}
1)
return dialog;
default:
return super.onCreateDialog(id);

@Ooverride
protected void onPrepareDialog(int id, Dialog dialog) {
switch (id) {
case DIALOG_LOGCONTROL:
updateDialogState (mLoggerServiceManager.getLoggingState());
break;
default:
break;
}

super.onPrepareDialog(id, dialog);

private void updateDialogState (int state) {

switch (state) {

case Constants.STOPPED:
start.setEnabled (true);
stop.setEnabled(false) ;
break;

case Constants.LOGGING:
start.setEnabled (false) ;
stop.setEnabled (true) ;
break;

case Constants.PAUSED:
start.setEnabled(false);
stop.setEnabled (true) ;
break;

default:
Log.w(TAG, String.format (

"State $d of logging, enabling and hope for the best....", state));
start.setEnabled(false);
stop.setEnabled(false) ;
break;

/**
* Result returned from IndoorsSelectLocation. If gotLocation == true ->
* startLogging, return result to LoggerMap. Else, do nothing, finish and
* return to LoggerMap.
*/
protected void onActivityResult (int requestCode, int resultCode,
Intent fixedLocIntent) {
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if (fixedLocIntent.getBooleanExtra (Constants.gotLoc, false) == true) {
long loggerTrackId = mLoggerServiceManager.startGPSLogging (null) ;

Intent intent = new Intent();

intent.setData (ContentUris.withAppendedId (Tracks.CONTENT URI,
loggerTrackId)) ;

ComponentName caller = ControlTracking.this.getCallingActivity ()

if (caller != null) {

setResult (RESULT OK, intent);
}
finish();
} else {
finish();

IndoorsGeopointSingleton. java
package nl.sogeti.android.gpstracker.actions;

/**
* Singleton to retrieve location coordinates of fixedLocation (case Indoors)

* when needed (GPSLoggerService)
*

* @author Alexandros Ntakas
*/
public class IndoorsGeopointSingleton {
private static IndoorsGeopointSingleton instance = null;
private double latitude;
private double longitude;

protected IndoorsGeopointSingleton (double latitudel, double longitudel) {
latitude = latitudel;
longitude = longitudel;

public static IndoorsGeopointSingleton getInstance (double latitude,
double longitude) {
if (instance == null) {
instance = new IndoorsGeopointSingleton(latitude, longitude);

}

return instance;

public double latitude() {
return latitude;

public double longitude() {
return longitude;

IndoorsSelectLocation. java
package nl.sogeti.android.gpstracker.actions;

import java.util.List;
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import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

import
import
import
import
import

/**
* Act
* exa
*
* @au
*/
public

pri
pri
pri
pri
pri
pri
pri
pri
pri

@ov
pub

findvi

nl.sogeti.android.gpstracker.R;
nl.sogeti.android.gpstracker.actions.IndoorsGeopointSingleton;
nl.sogeti.android.gpstracker.util.Constants;
android.content.Context;
android.content.Intent;
android.graphics.Bitmap;
android.graphics.BitmapFactory;
android.graphics.Canvas;
android.graphics.Point;
android.location.Location;
android.location.LocationListener;
android.location.LocationManager;
android.os.Bundle;
android.view.MotionEvent;
android.view.View;
android.view.View.OnClickListener;
android.view.View.OnTouchListener;
android.widget.Button;
android.widget.CheckBox;
android.widget.TextView;
android.widget.Toast;

com.google.android.maps.GeoPoint;
com.google.android.maps.MapActivity;
com.google.android.maps.MapController;
com.google.android.maps.MapView;
com.google.android.maps.Overlay;

ivity to find location through Network Provider (case Indoors) and select
ct location by tapping on the map

thor Alexandros Ntakas

class IndoorsSelectLocation extends MapActivity implements
OnTouchListener {

vate LocationManager locationManager;
vate LocationListener locationListener;
vate MapView mapView;

vate MapController mc;

vate GeoPoint p;

vate TextView TextviewINDOORS;

vate TextView TextviewCoordinatesINDOORS;
vate CheckBox NewLocINDOORS;

vate List<Overlay> listOfOverlays;

erride

lic void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.indoorsselectlocation);

// Getting layout controls

TextviewINDOORS = (TextView) findViewById(R.id.TextviewINDOORS) ;
TextviewINDOORS.setText ("Searching loc through Network Provider...");
TextviewCoordinatesINDOORS = (TextView)

ewById(R.id.TextviewCoordinatesINDOORS) ;
TextviewCoordinatesINDOORS.setText ("No location yet");
NewLocINDOORS = (CheckBox) findViewById(R.id.NewLocINDOORS) ;
NewLocINDOORS.setChecked (false) ;
NewLocINDOORS.setClickable (false) ;
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Button OKINDOORS = (Button) findviewById(R.id.OkINDOORS) ;
OKINDOORS.setOnClickListener (OKINDOORSListener) ;

Button CancelINDOORS = (Button) findViewById(R.id.CancelINDOORS) ;
CancelINDOORS.setOnClickListener (CancelINDOORSListener) ;

locationManager = (LocationManager) getSystemService (Context.LOCATION SERVICE) ;
locationListener = new MyLocationListener();
locationManager.requestLocationUpdates (

locationManager .NETWORK PROVIDER, 0, 10, locationListener);

mapView = (MapView) findViewById(R.id.mapviewINDOORS) ;
mapView.setSatellite (true);
mapView.setOnTouchListener (this);

mc = mapView.getController();

@Override
protected boolean isRouteDisplayed() {
return false;

private class MyLocationListener implements LocationListener ({
public void onLocationChanged (Location loc) {
if (loc != null) {
Toast.makeText (getBaseContext (), "Location changed", 2000).show();
p = new GeoPoint ((int) (loc.getLatitude() * 1lE6),
(int) (loc.getLongitude() * 1E6));
mc.animateTo (p) ;
mc.setZoom(19) ;

TextviewINDOORS.setText ("Tap your exact location on map");
TextviewCoordinatesINDOORS.setText ("Location selected" + "\n"
+ "Lat: " + loc.getLatitude() + "\n" + "Lon: "
+ loc.getLongitude()) ;

MapOverlay mapOverlay = new MapOverlay(p);
listOfOverlays = mapView.getOverlays();
listOfOverlays.clear();

listOfOverlays.add (mapOverlay) ;

mapView.invalidate () ;
NewLocINDOORS.setClickable (true) ;
// Removing updates of location Listener since location was located

// Now the user may select his exact location on the map by tapping on it
locationManager.removeUpdates (locationListener) ;

public void onProviderDisabled (String provider) {

}

public void onProviderEnabled(String provider) {

}

public void onStatusChanged(String provider, int status, Bundle extras) {

}

private class MapOverlay extends Overlay {
private GeoPoint p;
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public MapOverlay (GeoPoint pl) {
p = pl;

public boolean draw(Canvas canvas, MapView mapView, boolean shadow, long when) {
super.draw (canvas, mapView, shadow) ;

// ---translate the GeoPoint to screen pixels---
Point screenPts = new Point();
mapView.getProjection () .toPixels (p, screenPts);

// ---add the marker---

Bitmap bmp = BitmapFactory.decodeResource (getResources (), R.drawable.pushpin);
canvas.drawBitmap (bmp, screenPts.x, screenPts.y, null);

return true;

private OnClickListener OkINDOORSListener = new OnClickListener () {
public void onClick(View v) {
Intent fixedLocIntent = new Intent();
if (p != null) {
fixedLocIntent.putExtra (Constants.gotLoc, true);
} else {
fixedLocIntent.putExtra (Constants.gotLoc, false);
}
setResult (0, fixedLocIntent);

// Create a Singleton with Location coordinates. This will be accessed later

// by GPSLoggerService (Case Indoors)

IndoorsGeopointSingleton.getInstance (p.getLatitudeE6() / 1E6,
p.getLongitudeE6 () / 1E6);

mapView.setSatellite (false);
finish();

}i
private OnClickListener CancelINDOORSListener = new OnClickListener () ({
public void onClick (View v) {
Intent fixedLocIntent = new Intent();
fixedLocIntent.putExtra (Constants.gotLoc, false);

setResult (0, fixedLocIntent);

mapView.setSatellite (false);
finish();

}i

public boolean onTouch (View v, MotionEvent event) {

if (NewLocINDOORS.isChecked()) {
p = mapView.getProjection().fromPixels ((int) event.getX(), (int) event.get¥());
Toast.makeText (getBaseContext (), "Location changed", 2000).show();

TextviewCoordinatesINDOORS.setText ("Location selected" + "\n"
+ "Lat: " + (p.getlLatitudeE6() / 1E6) + "\n" + "Lon: "
+ (p.getLongitudeE6() / 1E6));

MapOverlay mapOverlay = new MapOverlay (p);

listOfOverlays = mapView.getOverlays();
listOfOverlays.clear();
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listOfOverlays.add (mapOverlay) ;

mapView.invalidate () ;

}

return false;

NameTrack. java

package nl.sogeti.android.gpstracker.actions;

import java.util.Calendar;

import nl.sogeti.android.gpstracker.R;

import nl.sogeti.android.gpstracker.db.GPStracking.Tracks;
import nl.sogeti.android.gpstracker.util.Constants;

import android.app.Activity;

import android.app.AlertDialog;

import android.app.AlertDialog.Builder;

import android.app.Dialog;

import android.app.Notification;

import android.app.NotificationManager;

import android.app.PendingIntent;

import android.content.ContentUris;

import android.content.ContentValues;

import android.content.Context;

import android.content.DialogInterface;

import android.content.DialogInterface.OnDismissListener;
import android.content.Intent;

import android.net.Uri;

import android.os.Bundle;

import android.telephony.TelephonyManager;
import android.util.Log;

import android.view.LayoutInflater;

import android.view.View;

import android.widget.EditText;

/**

*

*

*

*

*

*/

Activity that pops up the dialog to name the track. The user should not
change the suggested name's structure of the track if he wants to upload
file to Main Server and be inserted automatically into database.

Qauthor Alexandros Ntakas

public class NameTrack extends Activity {

private static final int DIALOG_TRACKNAME = 23;
protected static final String TAG = "OGT.NameTrack";

private EditText mTrackNameView;
private boolean paused;

protected long mTrackId = -1;

private final DialogInterface.OnClickListener mTrackNameDialogListener =

DialogInterface.OnClickListener () {

public void onClick(DialogInterface dialog, int which) {
String trackName = null;
switch (which) {
case DialogInterface.BUTTON_ POSITIVE:

the

new
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trackName = mTrackNameView.getText ().toString();
ContentValues values = new ContentValues();
values.put (Tracks.NAME, trackName) ;
getContentResolver () .update (
ContentUris.withAppendedId(Tracks.CONTENT URI,
NameTrack.this.mTrackId), wvalues, null, null);

clearNotification();
break;

case DialogInterface.BUTTON_NEUTRAL:
startDelayNotification () ;
break;

case DialoglInterface.BUTTON_ NEGATIVE:
clearNotification();
break;

default:
Log.e (TAG, "Unknown option ending dialog:" + which);
break;

}

finish();
}i

private void clearNotification() {
NotificationManager noticationManager = (NotificationManager) this
.getSystemService (Context .NOTIFICATION SERVICE) ;

noticationManager.cancel (R.layout.namedialog) ;

private void startDelayNotification() {
int resId = R.string.dialog routename title;
int icon = R.drawable.ic maps_indicator current position;
CharSequence tickerText = getResources () .getString(resId);
long when = System.currentTimeMillis();

Notification nameNotification = new Notification (icon, tickerText, when);
nameNotification.flags |= Notification.FLAG AUTO_CANCEL;

CharSequence contentTitle = getResources().getString(R.string.app name);
CharSequence contentText = getResources () .getString(resId);

Intent notificationIntent = new Intent(this, NameTrack.class);
notificationIntent.setData (ContentUris.withAppendedId (
Tracks.CONTENT_URI, mTrackId));

PendingIntent contentIntent = PendingIntent.getActivity(this, O,
notificationIntent, Intent.FLAG_ACTIVITY_NEW_TASK);

nameNotification.setLatestEventInfo(this, contentTitle, contentText, contentIntent);

NotificationManager noticationManager = (NotificationManager) this
.getSystemService (Context .NOTIFICATION SERVICE) ;
noticationManager.notify (R.layout.namedialog, nameNotification);

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
this.setVisible (false);
paused = false;

Uri data = this.getIntent () .getDatal();
if (data != null) {
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mTrackId = Long.parselong(data.getLastPathSegment());

@Override

protected void onPause () {
super.onPause () ;
paused = true;

@Override
protected void onResume () {
super.onResume () ;
if (mTrackId >= 0) {
showDialog(DIALOGiTRACKNAME);

@Override
protected Dialog onCreateDialog(int id) {
Dialog dialog = null;
LayoutInflater factory = null;
View view = null;
Builder builder = null;
switch (id) {
case DIALOG_TRACKNAME :
builder = new AlertDialog.Builder (this);
factory = LayoutInflater.from(this);
view = factory.inflate(R.layout.namedialog, null);
mTrackNameView = (EditText) view.findViewById(R.id.nameField) ;
builder.setTitle(R.string.dialog routename title)
.setMessage (R.string.dialog_routename message)
.setlIcon(android.R.drawable.ic_dialog alert)
.setPositiveButton(R.string.btn okay,
mTrackNameDialogListener)
.setNeutralButton (R.string.btn skip,
mTrackNameDialogListener)
.setNegativeButton(R.string.btn cancel,
mTrackNameDialogListener) .setView (view) ;
dialog = builder.create();
dialog.setOnDismissListener (new OnDismissListener () {
public void onDismiss (DialogInterface dialog) {
if (!paused) {
finish();

}
}) i
return dialog;
default:
return super.onCreateDialog(id);

@Override
protected void onPrepareDialog(int id, Dialog dialog) {
switch (id) {
case DIALOG_TRACKNAME :
String trackName;
Calendar ¢ = Calendar.getInstance();
trackName = String
.format (getString (R.string.dialog routename default), ¢, c,c, ¢, c);
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* Get IMEI number to separate on Server's side different tracks
* with the same start time (which otherwise would have the same
* name)

* Add to the suggested name of the track "!DL" or "!PING" so the

* server may import the files correctly to the database tables and
* the user can have extra information in the files' list (List

* Tracks) in the application

*/
TelephonyManager telephonyManager = (TelephonyManager)

getSystemService (Context.TELEPHONY SERVICE) ;
String IMEI = telephonyManager.getDeviceId();

if (IMEI == null)
IMEI = "";
String IMEIlastDigits = IMEI.substring(1l1l);
trackName = "IMEI:" + IMEIlastDigits + " " + trackName;
int NMChelper = getIntent().getIntExtra( Constants.NETWORKINGMEASUREMENT,
if (NMChelper == Constants.DOWNLOADCHOICE) {
trackName = trackName + " !DL";
} else if (NMChelper == Constants.PINGCHOICE) {
trackName = trackName + " !PING";

mTrackNameView.setText (trackName) ;
mTrackNameView.setSelection (0, trackName.length());
break;

default:
super.onPrepareDialog(id, dialog);
break;

Statistics.java
package nl.sogeti.android.gpstracker.actions;

import nl.sogeti.android.gpstracker.R;

import nl.sogeti.android.gpstracker.actions.utils.GraphCanvas;
import nl.sogeti.android.gpstracker.actions.utils.StatisticsCalulator;
import nl.sogeti.android.gpstracker.db.GPStracking.Tracks;
import nl.sogeti.android.gpstracker.util.UnitsI18n;

import nl.sogeti.android.gpstracker.viewer.TrackList;
import android.app.Activity;

import android.app.AlertDialog;

import android.app.Dialog;

import android.app.AlertDialog.Builder;

import android.content.ContentResolver;

import android.content.Intent;

import android.database.ContentObserver;

import android.net.Uri;

import android.os.Bundle;

import android.os.Handler;

import android.view.ContextMenu;

import android.view.GestureDetector;

import android.view.LayoutInflater;

import android.view.Menu;

import android.view.Menultem;

import android.view.MotionEvent;

0);
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import android.view.View;

import android.view.GestureDetector.SimpleOnGesturelLis
import android.view.View.OnClickListener;

import android.view.animation.Animation;

import android.view.animation.AnimationUtils;

import android.widget.Button;

import android.widget.TextView;

import android.widget.ViewFlipper;

/**
* Display
*
* @author

*/

some calculations based on a track

Alexandros Ntakas

public class Statistics extends Activity {

private static final int DIALOG GRAPHTYPE = 3;
private static final int MENU GRAPHTYPE = 11;
private static final int MENU TRACKLIST = 12;
private static final int MENU_ SHARE = 41;

private static final String TRACKURI = "TRACKURI";
@SuppressWarnings ("unused")

private static final String TAG = "OGT.Statistics";
private static final int SWIPE MIN DISTANCE = 120;
private static final int SWIPE MAX OFF PATH = 250;
private static final int SWIPE THRESHOLD VELOCITY =
private Uri mTrackUri = null;

private boolean calculating;

private
private
private
private
private
private
private
private
private

private
private

private
private
private
private
private
private
private
private
private

private

TextView avgSpeedView;
TextView distanceView;
TextView endtimeView;
TextView starttimeView;
TextView maxSpeedView;
TextView minSpeedView;
TextView waypointsView;
TextView minAltitudeView;
TextView maxAltitudeView;

UnitsIl8n mUnits;
GraphCanvas mGraphTimeSpeed;

ViewFlipper mViewFlipper;

Animation mSlideLeftIn;

Animation mSlideLeftOut;

Animation mSlideRightIn;

Animation mSlideRightOut;
GestureDetector mGestureDetector;
GraphCanvas mGraphDistanceSpeed;
GraphCanvas mGraphTimeAltitude;
GraphCanvas mGraphDistanceAltitude;

final ContentObserver mTrackObserver = new

new Handler()) {

@Override
public void onChange (boolean selfUpdate) {

if

(!calculating) {
Statistics.this.drawTrackingStatistics();

tener;

200;

ContentObserver (
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}i
private OnClickListener mGraphControllListener = new View.OnClickListener () {
public void onClick (View v) {
int id = v.getId();
switch (id) {
case R.id.graphtype timespeed:
mViewFlipper.setDisplayedChild(0) ;
break;
case R.id.graphtype distancespeed:
mViewFlipper.setDisplayedChild (1) ;
break;
default:
break;
}
dismissDialog (DIALOG GRAPHTYPE) ;

}i

private StatisticsCalulator mCalculator;

class MyGestureDetector extends SimpleOnGestureListener ({
@Override
public boolean onFling(MotionEvent el, MotionEvent e2, float velocityX,
float velocityY) {
if (Math.abs(el.getY() - e2.get¥()) > SWIPE MAX OFF PATH)
return false;
// right to left swipe
if (el.getX() - e2.getX() > SWIPE MIN DISTANCE
&& Math.abs(velocityX) > SWIPE THRESHOLD VELOCITY) {
mViewFlipper.setInAnimation (mSlideLeftIn) ;
mViewFlipper.setOutAnimation (mSlideLeftOut) ;
mViewFlipper.showNext () ;
} else if (e2.getX() - el.getX() > SWIPE MIN DISTANCE
&& Math.abs (velocityX) > SWIPE THRESHOLD VELOCITY) {
mViewFlipper.setInAnimation (mSlideRightIn);
mViewFlipper.setOutAnimation (mSlideRightOut) ;
mViewFlipper.showPrevious () ;
}

return false;

/**
* Called when the activity is first created.
*/
@Override
protected void onCreate (Bundle load) {
super.onCreate (load) ;
mUnits = new UnitsI1l8n(this, new UnitsIl1l8n.UnitsChangelListener () {
public void onUnitsChange () {
drawTrackingStatistics () ;
}
1)

setContentView (R.layout.statistics);
mCalculator = new StatisticsCalulator (this, mUnits);

mViewFlipper = (ViewFlipper) findViewById(R.id.flipper);

mSlideLeftIn = AnimationUtils.loadAnimation(this, R.anim.slide left in);
mSlideLeftOut = AnimationUtils.loadAnimation(this, R.anim.slide left out);
mSlideRightIn = AnimationUtils.loadAnimation(this, R.anim.slide right in);
mSlideRightOut = AnimationUtils.loadAnimation(this, R.anim.slide right out);

133



mGraphTimeSpeed = (GraphCanvas) mViewFlipper.getChildAt (0) ;
mGraphDistanceSpeed = (GraphCanvas) mViewFlipper.getChildAt (1) ;

mGraphTimeSpeed.setType (GraphCanvas.TIMESPEEDGRAPH) ;
mGraphDistanceSpeed.setType (GraphCanvas.DISTANCESPEEDGRAPH) ;

mGestureDetector = new GestureDetector (new MyGestureDetector());

maxSpeedView = (TextView) findViewById(R.id.stat maximumspeed) ;
minSpeedView = (TextView) findViewById(R.id.stat minimumspeed);
minAltitudeView = (TextView) findViewById(R.id.stat minimalaltitide);
maxAltitudeView = (TextView) findViewById(R.id.stat maximumaltitude) ;

maxAltitudeView.setVisibility (View.INVISIBLE) ;
minAltitudeView.setVisibility (View.INVISIBLE) ;

avgSpeedView = (TextView) findViewById(R.id.stat averagespeed);
distanceView = (TextView) findViewById(R.id.stat distance);
starttimeView = (TextView) findViewById(R.id.stat starttime);
endtimeView = (TextView) findViewById(R.id.stat endtime);
waypointsView = (TextView) findViewById(R.id.stat waypoints);
if (load != null && load.containsKey (TRACKURI)) {
mTrackUri = Uri.withAppendedPath (Tracks.CONTENT URI, load.getString(TRACKURI)) ;
} else {

mTrackUri = this.getIntent () .getDatal();
}

drawTrackingStatistics () ;

@Override
protected void onRestorelInstanceState (Bundle load) {
if (load != null) {

super.onRestoreInstanceState (load) ;
}
if (load != null && load.containsKey (TRACKURI)) {
mTrackUri = Uri.withAppendedPath (Tracks.CONTENT URI, load.getString(TRACKURI))
}
if (load != null && load.containsKey ("FLIP")) {
mViewFlipper.setDisplayedChild(load.getInt ("FLIP"));

@Override

protected void onSavelInstanceState (Bundle save) {
super.onSavelnstanceState (save);
save.putString (TRACKURI, mTrackUri.getLastPathSegment()) ;
save.putInt ("FLIP", mViewFlipper.getDisplayedChild());

@Override
protected void onPause() {
super.onPause () ;
mViewFlipper.stopFlipping() ;
ContentResolver resolver = this.getApplicationContext ().getContentResolver();
resolver.unregisterContentObserver (this.mTrackObserver) ;

@Override
protected void onResume () {
super.onResume () ;
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ContentResolver resolver = this.getApplicationContext ().getContentResolver () ;
resolver.unregisterContentObserver (this.mTrackObserver) ;
resolver.registerContentObserver (mTrackUri, true, this.mTrackObserver);

@Override
public boolean onCreateOptionsMenu (Menu menu) {
boolean result = super.onCreateOptionsMenu (menu) ;

menu.add (ContextMenu.NONE, MENU GRAPHTYPE, ContextMenu.NONE,
R.string.menu_graphtype) .setIcon(R.drawable.ic_menu picture)
.setAlphabeticShortcut ('t"');

menu.add (ContextMenu.NONE, MENU TRACKLIST, ContextMenu.NONE,
R.string.menu_tracklist).setIcon(R.drawable.ic_menu_ show list)
.setAlphabeticShortcut ('1l");

menu.add (ContextMenu.NONE, MENU SHARE, ContextMenu.NONE,
R.string.menu shareTrack) .setIcon(R.drawable.ic menu share)
.setAlphabeticShortcut('s"');

return result;

@Override
public boolean onOptionsItemSelected (Menultem item) {

boolean handled = false;

switch (item.getItemId()) {

case MENU_GRAPHTYPE:
showDialog (DIALOG_GRAPHTYPE) ;
handled = true;
break;

case MENU_TRACKLIST:
Intent tracklistIntent = new Intent(this, TrackList.class);
tracklistIntent.putExtra (Tracks. ID, mTrackUri.getLastPathSegment());
startActivityForResult (tracklistIntent, MENU_ TRACKLIST) ;
break;

case MENU SHARE:
Intent actionIntent = new Intent (Intent.ACTION_RUN) ;
actionIntent.setDataAndType (mTrackUri, Tracks.CONTENT ITEM TYPE);
actionIntent.addFlags (Intent.FLAG GRANT READ URI PERMISSION) ;
startActivity (Intent.createChooser (actionIntent,

getString (R.string.share track)));

handled = true;
break;

default:
handled = super.onOptionsItemSelected(item);

}

return handled;

@Override
public boolean onTouchEvent (MotionEvent event) ({
if (mGestureDetector.onTouchEvent (event))
return true;
else
return false;

@Override
protected void onActivityResult (int requestCode, int resultCode, Intent intent) {
super.onActivityResult (requestCode, resultCode, intent);
if (resultCode != RESULT_CANCELED) ({
switch (requestCode) {
case MENU_ TRACKLIST:
mTrackUri = intent.getDatal();
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drawTrackingStatistics();
break;

@Override
protected Dialog onCreateDialog(int id) {
Dialog dialog = null;
LayoutInflater factory = null;
View view = null;
Builder builder = null;
switch (id) {
case DIALOG_GRAPHTYPE:
builder = new AlertDialog.Builder (this);
factory = LayoutInflater.from(this);
view = factory.inflate(R.layout.graphtype, null);
builder.setTitle (R.string.dialog graphtype title)
.setIcon (android.R.drawable.ic dialog alert)
.setNegativeButton (R.string.btn cancel, null).setView(view);
dialog = builder.create();
return dialog;
default:
return super.onCreateDialog(id);

@Override
protected void onPrepareDialog(int id, Dialog dialog) {
switch (id) {
case DIALOG GRAPHTYPE:
Button speedtime = (Button) dialog.findViewById(R.id.graphtype timespeed);
Button speeddistance = (Button)
dialog.findViewById(R.id.graphtype distancespeed);
speedtime.setOnClickListener (mGraphControlListener) ;
speeddistance.setOnClickListener (mGraphControlListener) ;
default:
break;
}

super.onPrepareDialog(id, dialog);

private void drawTrackingStatistics() {
calculating = true;

mCalculator.updateCalculations (mTrackUri) ;

mGraphTimeSpeed.setData (mTrackUri, mCalculator);
mGraphDistanceSpeed.setData (mTrackUri, mCalculator);

mViewFlipper.postInvalidate();

maxSpeedView.setText (mCalculator.getMaxSpeedText ()) ;
minSpeedView.setText (mCalculator.getMinSpeedText ()) ;
maxAltitudeView.setText (mCalculator.getMaxAltitudeText ()) ;
minAltitudeView.setText (mCalculator.getMinAltitudeText ()) ;
avgSpeedView.setText (mCalculator.getAvgSpeedText ()) ;
distanceView.setText (mCalculator.getDistanceText ());
starttimeView.setText (Long.toString(mCalculator.getStarttime()));
endtimeView.setText (Long.toString (mCalculator.getEndtime())) ;

String titleFormat = getString(R.string.stat title);

setTitle (String.format (titleFormat, mCalculator.getTracknameText ()));
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waypointsView.setText (mCalculator.getWaypointsText ()) ;

calculating = false;

UploadToServer. java
package nl.sogeti.android.gpstracker.actions;

import java.io.DataOutputStream;
import java.io.File;

import java.io.FileInputStream;
import java.net.HttpURLConnection;
import java.net.URL;

import nl.sogeti.android.gpstracker.util.Constants;
import android.app.Activity;

import android.app.AlertDialog;

import android.app.AlertDialog.Builder;

import android.app.ProgressDialog;

import android.content.Context;

import android.content.DialogInterface;

import android.content.DialogInterface.OnClickListener;
import android.content.Intent;

import android.os.Bundle;

import android.os.Looper;

import android.util.Log;

import android.widget.EditText;

import android.widget.Toast;

/**
* Activity to upload a track to Main Server
*

* @author Alexandros Ntakas
*/
public class UploadToServer extends Activity {
private String filepath;
private String contentType;
private Context context;

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
context = this;
Builder builder = new AlertDialog.Builder (context);
builder.setTitle ("Upload to Server");
builder.setMessage ("Would you like to upload the track file to Main Server?");
builder.setPositiveButton ("YES", YESListener);

builder.setNegativeButton ("NO", NOListener);

filepath = getIntent () .getStringExtra (Constants.filePath);
contentType = getIntent () .getStringExtra (Constants.contentType);

builder.show() ;

private OnClickListener YESListener = new OnClickListener () {
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public void onClick(DialogInterface dialog, int which) {

AlertDialog.Builder builder = new AlertDialog.Builder (context) ;

builder.setTitle ("Insert Server IP to upload file");

final EditText inputServerIP = new EditText (context);
inputServerIP.setText (Constants.NTUAServerIP);
builder.setView (inputServerIP) ;

builder.setPositiveButton ("OK",
new DialogInterface.OnClickListener () {

public void onClick(DialogInterface dialog, int whichButton)

HttpURLConnection connection = null;
DataOutputStream outputStream = null;

String ServerIP = Constants.NTUAServerIP; // default

uploadingDialog uploadingDiagol;

String pathToOurFile filepath;

Log.e ("UploadToServer", "pathToOurFile: " + pathToOurFile);

// Obtain user's input (Server IP)
ServerIP = inputServerIP.getText ().toString();

Log.e ("UploadToServer", "Server IP:" + ServerIP);

String urlServer = "http://" + ServerIP + ":80" +
"/handle upload.php";

Log.e ("UploadToServer", "urlServer: " + urlServer);

String lineEnd = "\r\n";

String twoHyphens = "--";

String boundary = "xx*xkxU;

int bytesRead, bytesAvailable, bufferSize;
byte[] buffer;
int maxBufferSize = 1 * 1024 * 1024;

try {

FileInputStream fileInputStream = new FileInputStream(

new File (pathToOurFile));

uploadingDiagol = new uploadingDialog() ;
new Thread(uploadingDiagol) .start () ;

URL url = new URL (urlServer);

connection = (HttpURLConnection) url.openConnection();

// Allow Inputs & Outputs
connection.setDoInput (true);
connection.setDoOutput (true) ;
connection.setUseCaches (false);

// Enable POST method
connection.setRequestMethod ("POST") ;

connection.setRequestProperty ("Connection", "Keep-Alive");

connection.setRequestProperty ("Content-Type",

"multipart/form-data;boundary=" + boundary);

outputStream = new DataOutputStream(connection

.getOutputStream());

outputStream.writeBytes (twoHyphens + boundary + lineEnd);

outputStream.writeBytes ("Content-Disposition:
name=\"uploadedfile\"; filename=\""
+ pathToOurFile
+ m\""

form-data;

{
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+ lineEnd);
outputStream.writeBytes (1lineEnd) ;

bytesAvailable = fileInputStream.available();
bufferSize = Math.min (bytesAvailable, maxBufferSize);
buffer = new byte[bufferSize];

// Read file
bytesRead = fileInputStream.read (buffer, 0, bufferSize);

while (bytesRead > 0) {
outputStream.write (buffer, 0, bufferSize);
bytesAvailable = filelInputStream.available();
bufferSize = Math.min (bytesAvailable, maxBufferSize);
bytesRead = fileInputStream.read(buffer, 0, bufferSize);

outputStream.writeBytes (1lineEnd) ;
outputStream.writeBytes (twoHyphens + boundary + twoHyphens +
lineEnd) ;

// Responses from server (code and message)

int serverResponseCode = connection.getResponseCode () ;

String serverResponseMessage = connection.getResponseMessage () ;
Log.e ("UploadToServer", "response code:"

message:"

"

+ serverResponseCode +
+ serverResponseMessage) ;

fileInputStream.close();
outputStream.flush();
outputStream.close () ;
connection.disconnect () ;

uploadingDiagol.stopuploadingDialog() ;
Toast.makeText (

context,

"File has been uploaded to Main Server",

10000) .show () ;
finishUpload() ;

} catch (Exception ex) {
Log.e ("UploadToServer",
Toast.makeText (context,

"An error occured: " + ex.toString(),
10000) .show () ;
finishUpload() ;

+ ex, ex);

}
}):

builder.setNegativeButton ("Cancel",
new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog,
int whichButton) {
finishUpload() ;
}
}):

builder.show() ;
}i

private OnClickListener NOListener = new OnClickListener() {
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public void onClick(DialogInterface dialog,
finishUpload() ;

int which)

}i

public void finishUpload() {
Intent UploadReply = new Intent();
UploadReply.putExtra (Constants.filePath, filepath);
UploadReply.putExtra (Constants.contentType,
setResult (0, UploadReply);
finish();

private class uploadingDialog extends Thread {
ProgressDialog progressdialog;

public void run() {
Looper.prepare () ;
progressdialog =
Looper.loop () ;

ProgressDialog.show (context,

public void stopuploadingDialog() {
progressdialog.dismiss () ;

GraphCanvas. java
package nl.sogeti.android.gpstracker.actions.utils;

import
import

java.text.DateFormat;
java.util.Date;

{

contentType) ;

"Upload To

import
import
import
import
import

nl.sogeti

nl
nl
nl
nl

.sogeti
.sogeti
.sogeti
.sogeti

.android.gpstracker.
.android.gpstracker.
.android.gpstracker.
.android.gpstracker.
.android.gpstracker.

R;
db.GPStracking.Segments;
db.GPStracking.Tracks;
db.GPStracking.Waypoints;
util.UnitsI18n;

android.content.ContentResolver;
content.Context;
content.res.Resources;
database.Cursor;
.Bitmap;
.Bitmap.Config;
.Canvas;

.Color;
.CornerPathEffect;
.DashPathEffect;
.Paint;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

android.
android.
android.
android.graphics
graphics
graphics
graphics
.graphics
android.graphics
android.graphics
android.graphics.Path;
.graphics.Typeface;
android.location.Location;
android.net.Uri;
util.AttributeSet;
view.View;

android.
android.
android.
android

android

android.

android.

/**
* Calculate and draw graphs of track data

Server", "Uploading...
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*

* @author
*/
public cla
@Suppre
private
public
public
public
public
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private

float density = Resources.getSystem() .getDisplayMetrics () .density;

private
private
private
private
private
private

private

public GraphCanvas (Context context, AttributeSet attrs) {

this

public GraphCanvas (Context context, AttributeSet attrs,

Alexandros Ntakas

ss GraphCanvas extends View {

ssWarnings ("unused")

static final String TAG = "OGT.GraphCanvas";
static final int TIMESPEEDGRAPH = 0;
static final int DISTANCESPEEDGRAPH = 1;
static final int TIMEALTITUDEGRAPH = 2;
static final int DISTANCEALTITUDEGRAPH = 3;
Uri mUri;

Bitmap mRenderBuffer;

Canvas mRenderCanvas;

Context mContext;

UnitsIl8n mUnits;

int mGraphType = TIMESPEEDGRAPH;

long mEndTime;

long mStartTime;

double mDistance;

int mHeight;

int mWidth;

int mMinAxis;

int mMaxAxis;

double mMinAlititude;

double mMaxAlititude;

double mMaxSpeed;

double mDistanceDrawn;

long mStartTimeDrawn;

long mEndTimeDrawn;

boolean calculating;

Paint whiteText;

Paint ltgreyMatrixDashed;
Paint greenGraphLine;
Paint dkgreyMatrixLine;
Paint whiteCenteredText;
Paint dkgrayLargeType;

String NMC;

(context, attrs, 0);

super (context, attrs, defStyle);

mContext = context;

whiteText = new Paint();

whiteText.setColor (Color.WHITE) ;
whiteText.setAntiAlias (true);
whiteText.setTextSize ((int) (density * 12));

whiteCenteredText = new Paint();
whiteCenteredText.setColor (Color.WHITE) ;
whiteCenteredText.setAntiAlias (true);
whiteCenteredText.setTextAlign (Paint.Align.CENTER) ;
whiteCenteredText.setTextSize ((int) (density * 12));

ltgreyMatrixDashed = new Paint();

int defStyle)
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/**

*

*

*

*/
pub

ltgreyMatrixDashed.setColor (Color.LTGRAY) ;
ltgreyMatrixDashed.setStrokeWidth (1) ;
ltgreyMatrixDashed.setPathEffect (new DashPathEffect (new float[] { 2,

greenGraphLine = new Paint();
greenGraphLine.setPathEffect (new CornerPathEffect (8));
greenGraphlLine.setStyle (Paint.Style.STROKE) ;
greenGraphLine.setStrokeWidth (4) ;
greenGraphLine.setAntiAlias (true);
greenGraphLine.setColor (Color.GREEN) ;

dkgreyMatrixLine = new Paint();
dkgreyMatrixLine.setColor (Color.DKGRAY) ;
dkgreyMatrixLine.setStrokeWidth (2) ;

dkgrayLargeType = new Paint();
dkgrayLargeType.setColor (Color.LTGRAY) ;
dkgrayLargeType.setAntiAlias (true) ;
dkgrayLargeType.setTextAlign (Paint.Align.CENTER) ;
dkgrayLargeType.setTextSize ((int) (density * 21));
dkgrayLargeType.setTypeface (Typeface.DEFAULT BOLD) ;

Set the dataset for which to draw data. Also provide hints and helpers.

@param uri

@param startTime
@param endTime
@param distance
@param minAlititude
@param maxAlititude
@param maxSpeed
@param units

lic void setData (Uri uri, StatisticsCalulator calc) {

boolean rerender = false;

if (uri.equals(mUri)) {
double distanceDrawnPercentage = mDistanceDrawn / mDistance;
double duractionDrawnPercentage = (double) ((1d + mEndTimeDrawn -

mStartTimeDrawn) / (1d + mEndTime - mStartTime));
rerender = distanceDrawnPercentage < 0.99d | | duractionDrawnPercentage < 0.99d;

} else {
rerender = true;

mUri = uri;

mUnits calc.getUnits () ;

mMinAlititude = calc.getMinAltitude() ;
mMaxAlititude = calc.getMaxAltitude();
mMaxSpeed = calc.getMaxSpeed() ;
mStartTime = calc.getStarttime();
mEndTime = calc.getEndtime () ;

mDistance = calc.getDistanceTraveled() ;

ContentResolver resolver = this.mContext.getApplicationContext ()
.getContentResolver () ;
Cursor trackCursor = null;

4

}I

trackCursor = resolver.query(uri, new String[] { Tracks.NMC }, null,null,

if (trackCursor != null) {
trackCursor.moveToFirst () ;

0));

null);
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if (trackCursor.getString(0).equals ("DOWNLOAD")) {
NMC = "DOWNLOAD";
} else if (trackCursor.getString(0).equals ("PING")) {
NMC = "PING";
}
} else {
NMC = "DOWNLOAD";

if (rerender && !calculating) {
renderGraph () ;

}
postInvalidate();

public void setType (int graphType) {

if (mGraphType != graphType) {
mGraphType = graphType;
renderGraph () ;

public int getType () {
return mGraphType;

@Override
protected void onSizeChanged(int w, int h, int oldw, int oldh) {
super.onSizeChanged(w, h, oldw, oldh);

if (mRenderBuffer == null || mRenderBuffer.getWidth() != w
| | mRenderBuffer.getHeight() != h) {
mRenderBuffer = Bitmap.createBitmap(w, h, Config.ARGB 8888);
mRenderCanvas = new Canvas (mRenderBuffer);
renderGraph () ;
}
}
@Override

protected void onDraw(Canvas canvas) {
super.onDraw (canvas) ;
canvas.drawBitmap (mRenderBuffer, 0, 0, null);

private void renderGraph() {

calculating = true;
if (mRenderBuffer != null) {
mRenderBuffer.eraseColor (Color.TRANSPARENT) ;
switch (mGraphType) {
case (TIMESPEEDGRAPH) :
setupSpeedAxis () ;
drawGraphType () ;
drawTimeAxisGraphOnCanvas (new String[] { Waypoints.TIME, Waypoints.SPEED });
drawSpeedsTexts () ;
drawTimeTexts () ;
break;
case (DISTANCESPEEDGRAPH) :
setupSpeedAxis () ;
drawGraphType () ;
drawDistanceAxisGraphOnCanvas (new String[] {
Waypoints.LONGITUDE, Waypoints.LATITUDE,
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Waypoints.SPEED });
drawSpeedsTexts () ;
drawDistanceTexts () ;
break;

default:
break;
}
mDistanceDrawn = mDistance;
mStartTimeDrawn = mStartTime;
mEndTimeDrawn = mEndTime;
}

calculating = false;

/**
*
* @param params

*/

private void drawDistanceAxisGraphOnCanvas (String[] params) {

ContentResolver resolver = mContext.getApplicationContext ().getContentResolver();

Uri segmentsUri = Uri.withAppendedPath (mUri, "/segments");

Uri waypointsUri = null;
Cursor segments = null;
Cursor waypoints = null;
double[] [] values;
int[]1[] valueDepth;
double distance = 1;
try {
segments = resolver.query (segmentsUri,

new String[] { Segments. ID }, null, null, null);

int segmentCount = segments.getCount () ;
values = new double[segmentCount] [mWidth];
valueDepth = new int[segmentCount] [mWidth];
if (segments.moveToFirst()) {
for (int segment = 0; segment < segmentCount;
segments.moveToPosition (segment) ;
long segmentId = segments.getLong(0);

waypointsUri = Uri.withAppendedPath (segmentsUri,

try {
waypoints = resolver.query(waypointsUri,
if (waypoints.moveToFirst()) {
Location lastLocation = null;
Location currentLocation = null;
do {

segment++) {

params,

null,

currentLocation = new Location (this.getClass ()
currentLocation.setLongitude (waypoints.getDouble (0)) ;

currentLocation.setLatitude (waypoints

if (lastLocation != null) {

distance += lastLocation.distanceTo (currentLocation);

}

lastLocation = currentLocation;

double value = waypoints.getDouble (2) ;

if (segment < values.length) {

int x = (int) ((distance) * (mWidth -

if (x < valueDepth[segment].length) {

valueDepth[segment] [x]++;

values[segment] [x] = values[segment] [x
+ ((value - values[segment] [x])

valueDepth[segment] [x]) ;

1)

null,

.getDouble (1)) ;

null);

.getName () ) ;

/ mDistance) ;

]
/

segmentId + "/waypoints");
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} while (waypoints.moveToNext()) ;
}
} finally {
if (waypoints != null) {
waypoints.close();

}
} finally {
if (segments != null) {
segments.close() ;

}

for (int segment = 0; segment < values.length; segment++) {
for (int x = 0; x < values[segment].length; x++) {
if (valueDepth[segment] [x] > 0) {
values[segment] [x] = translateValue (values|[segment] [x]);

}
drawGraph (values, valueDepth);

private void drawTimeAxisGraphOnCanvas (String[] params) {
ContentResolver resolver = mContext.getApplicationContext ().getContentResolver();
Uri segmentsUri = Uri.withAppendedPath (mUri, "/segments");
Uri waypointsUri = null;

Cursor segments = null;
Cursor waypoints = null;
long duration = 1 + mEndTime - mStartTime;
double[][] wvalues;
int[][] valueDepth;
try |

segments = resolver.query (segmentsUri,

new String[] { Segments. ID }, null, null, null);

int segmentCount = segments.getCount () ;
values = new double[segmentCount] [mWidth];
valueDepth = new int[segmentCount] [mWidth];
if (segments.moveToFirst()) {
for (int segment = 0; segment < segmentCount; segment++) {
segments.moveToPosition (segment) ;
long segmentId = segments.getLong(0);
waypointsUri = Uri.withAppendedPath (segmentsUri, segmentId + "/waypoints");
try {
waypoints = resolver.query(waypointsUri, params, null, null, null);
if (waypoints.moveToFirst()) {
do {
long time = waypoints.getLong(0);
double value = waypoints.getDouble (1) ;

if (segment < values.length) {
int x = (int) ((time - mStartTime) * (mWidth - 1) / duration);
if (x < valueDepth[segment].length) {
valueDepth[segment] [x]++;

values[segment] [x] = values[segment] [x]
+ ((value - values[segment] [x]) /
valueDepth[segment] [x]) ;
}
}
} while (waypoints.moveToNext ());
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} finally {
if (waypoints != null) {
waypoints.close();

}
} finally {
if (segments != null) {
segments.close();

}
for (int p = 0; p < values.length; p+t+) {
for (int x = 0; x < values|[p].length; x++) {
if (valueDepth[p][x] > 0) {
values[p] [x] = translateValue (values[p][x]);

}
drawGraph (values, valueDepth);

private void setupAltitudeAxis () {

mMinAxis = 4 * (int) mUnits.conversionFromMeterToHeight (mMinAlititude / 4);
mMaxAxis = 4 + 4 * (int) mUnits.conversionFromMeterToHeight (mMaxAlititude / 4);
mWidth = mRenderCanvas.getWidth() - 5;
mHeight = mRenderCanvas.getHeight () - 10;

}

private void setupSpeedAxis () {
mMinAxis = 0;

mMaxAxis = 4 + 4 * (int) (mMaxSpeed / 4);

mWidth = mRenderCanvas.getWidth() - 5;
mHeight = mRenderCanvas.getHeight () - 10;
}
private void drawAltitudesTexts () {
mRenderCanvas.drawText (
String.format ("%d %$s", mMinAxis, mUnits.getHeightUnit()), 8,

mHeight, whiteText);
mRenderCanvas.drawText (
String.format ("%d %$s", (mMaxAxis + mMinAxis) / 2,
mUnits.getHeightUnit()), 8, 5 + mHeight / 2, whiteText);
mRenderCanvas.drawText (

String.format ("%d %s", mMaxAxis, mUnits.getHeightUnit()), 8, 15,
}
private void drawSpeedsTexts () {

mRenderCanvas.drawText (
String.format ("%d %s", mMinAxis, mUnits.getSpeedUnit (NMC)), 8,
mHeight, whiteText);
mRenderCanvas.drawText (
String.format ("%d %$s", (mMaxAxis + mMinAxis) / 2,
mUnits.getSpeedUnit (NMC)), 8, 3 + mHeight / 2, whiteText);
mRenderCanvas.drawText (

String.format ("%d %s", mMaxAxis, mUnits.getSpeedUnit (NMC)), 8,
7 + whiteText.getTextSize (), whiteText);

whiteText) ;
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private void drawTimeTexts () {

DateFormat timeInstance = DateFormat.getTimeInstance (DateFormat.SHORT) ;
String start = timeInstance.format (new Date (mStartTime));
String half = timeInstance.format (new Date ((mEndTime + mStartTime) / 2));

String end = timelInstance.format (new Date (mEndTime)) ;

Path yAxis;

yAxis = new Path();

yAxis.moveTo (5, 5 + mHeight / 2);

yAxis.lineTo (5, 5);

mRenderCanvas.drawTextOnPath (String.format (start), yAxis, 0,

whiteCenteredText.getTextSize (), whiteCenteredText);

yAxis = new Path();

yAxis.moveTo (5 + mWidth / 2, 5 + mHeight / 2);

yAxis.lineTo (5 + mWidth / 2, 5);

mRenderCanvas.drawTextOnPath (String. format (half), yAxis, 0, -3,
whiteCenteredText) ;

yAxis = new Path();

yAxis.moveTo (5 + mWidth - 1, 5 + mHeight / 2);

yAxis.lineTo (5 + mWwidth - 1, 5);

mRenderCanvas.drawTextOnPath (String.format (end), yAxis, 0, -3, whiteCenteredText);

private void drawGraphType () {
// float density = Resources.getSystem().getDisplayMetrics () .density;
String text;
switch (mGraphType) {
case (TIMESPEEDGRAPH) :

if (NMC.equals ("DOWNLOAD")) {
text = mContext.getResources().getString(R.string.graphtype timebitrate);
} else {

text = mContext.getResources().getString(R.string.graphtype timelatency);
}

break;
case (DISTANCESPEEDGRAPH) :
if (NMC.equals ("DOWNLOAD")) {

text = mContext.getResources().getString(R.string.graphtype distancebitrate);

} else {

text = mContext.getResources().getString(R.string.graphtype distancelatency);

}
break;
default:
text = "UNKNOWN GRAPH TYPE";
break;
}
mRenderCanvas.drawText (text, 5 + mWidth / 2, 5 + mHeight / 8, dkgrayLargeType);

private void drawDistanceTexts () {
String start = String.format("%.0f %$s", mUnits.conversionFromMeter (0),
mUnits.getDistanceUnit());
String half = String.format("$.0f %$s", mUnits.conversionFromMeter (mDistance / 2),

mUnits.getDistanceUnit());
String end = String.format ("%.0f %s", mUnits.conversionFromMeter (mDistance),
mUnits.getDistanceUnit());

Path yAxis;

yAxis = new Path();

yAxis.moveTo (5, 5 + mHeight / 2);

yAxis.lineTo (5, 5);
mRenderCanvas.drawTextOnPath (String. format (start), yAxis, O,
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whiteText.getTextSize (), whiteText);
yAxis = new Path();
yAxis.moveTo (5 + mWidth / 2, 5 + mHeight / 2);
yAxis.lineTo (5 + mWidth / 2, 5);

mRenderCanvas.drawTextOnPath (String.format (half), yAxis, 0, -3,

yAxis = new Path();
yAxis.moveTo (5 + mWidth - 1, 5 + mHeight / 2);
yAxis.lineTo (5 + mWidth - 1, 5);

whiteText) ;

mRenderCanvas.drawTextOnPath (String.format (end), yAxis, 0, -3, whiteText);

private double translateValue (double wval) {
switch (mGraphType) {
case (TIMESPEEDGRAPH) :
case (DISTANCESPEEDGRAPH) :
break;
default:
break;
}

return val;

private void drawGraph (double[][] values, int[][] wvalueDepth) {

// Matrix
// Horizontals

mRenderCanvas.drawLine (5, 5, 5 + mWidth, 5, ltgreyMatrixDashed);
mRenderCanvas.drawLine (5, 5 + mHeight / 4, 5 + mWidth,

ltgreyMatrixDashed); // 2nd

mRenderCanvas.drawLine (5, 5 + mHeight / 2, 5 + mWidth,

ltgreyMatrixDashed); // middle

// top

5 + mHeight / 4,

5 + mHeight / 2,

mRenderCanvas.drawLine (5, 5 + mHeight / 4 * 3, 5 + mWidth,

5 + mHeight / 4 * 3, ltgreyMatrixDashed); // 3rd

// Verticals

mRenderCanvas.drawLine (5 + mWidth / 4, 5, 5 + mWidth / 4,

ltgreyMatrixDashed); // 2nd

mRenderCanvas.drawLine (5 + mWidth / 2, 5, 5 + mWidth / 2,

ltgreyMatrixDashed); // middle

mRenderCanvas.drawLine (5 + mWidth / 4 * 3, 5, 5 + mWidth /

5 + mHeight, ltgreyMatrixDashed); // 3rd

mRenderCanvas.drawLine (5 + mWidth - 1, 5, 5 + mWidth -

ltgreyMatrixDashed); // right

// The line

Path mPath;

int emptyValues = 0;

mPath = new Path();

for (int p = 0; p < values.length; p++) {
int start = 0;

5 + mHeight,

5 + mHeight,

4 * 3,

1, 5 + mHeight,

while (valueDepthlp][start] == 0 && start < values[p].length - 1) {

start++;

mPath.moveTo (
(float) start + 5,

5f + (float) (mHeight - ((values[p][start] - mMinAxis)

/ (mMaxAxis - mMinAxis)));
for (int x = start; x < values[p].length; x++) {
double y = mHeight - ((values[p][x] - mMinAxis)
/ (mMaxAxis - mMinAxis);
if (valueDepth[p][x] > 0) {
if (emptyValues > mWidth / 10) {

* mHeight)

* mHeight)
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mPath.moveTo ((float) x + 5, (float) y + 5);
} else {
mPath.lineTo((float) x + 5, (float) y + 5);
}
emptyValues = 0;
} else {
emptyValues++;
}
}
}
mRenderCanvas.drawPath (mPath, greenGraphLine);
// Axis's
mRenderCanvas.drawLine (5, 5, 5, 5 + mHeight, dkgreyMatrixLine);

mRenderCanvas.drawLine (5, 5 + mHeight, 5 + mWidth, 5 + mHeight,

StatisticsCalulator. java

package nl.sogeti.android.gpstracker.actions.utils;

nl
nl
nl
nl
and

import
import
import
import
import
import
import
and
and

import
import
import

/**

android.
android.

android.

.sogeti.android.gpstracker
.sogeti.android.gpstracker
.sogeti.android.gpstracker
.sogeti.android.gpstracker

.db.GPStracking.Segments;
.db.GPStracking.Tracks;
.db.GPStracking.Waypoints;
.util.UnitsI18n;

roid.content.ContentResolver;

content.Context;
database.Cursor;
location.Location;
net.Uri;

util.Log;

roid.
roid.

* A class containing methods for result processing

*

* @author
*/

Alexandros Ntakas

public class StatisticsCalulator {
private Context mContext;
private String overallavgSpeedText = "Unknown";
private String avgSpeedText = "Unknown";
private String maxSpeedText = "Unknown";
private String minSpeedText = "Unknown";
private String maxAltitudeText = "Unknown";
private String minAltitudeText = "Unknown";
private String tracknameText = "Unknown";
private String waypointsText = "Unknown";
private String distanceText = "Unknown";
private long mStarttime = -1;
private long mEndtime = -1;
private UnitsI18n mUnits;
private double mMaxSpeed;
private double mMinSpeed;
private String NMC = null;
private long NotAsinglePingSuccessful = 0;
private double mMaxAltitude;
private double mMinAltitude;

dkgreyMatrixLine) ;
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private double mDistanceTraveled;
private long mDuration;

public StatisticsCalulator (Context ctx,
mContext =
mUnits

ctx;
= units;

public void updateCalculations (Uri mTrackUri) {
mMaxSpeed = 0;
mMinSpeed = 0;
mMaxAltitude = 0;
mMinAltitude = 0;

mDistanceTraveled = 0f;
long duration = 1;
float TotalWaypointsSpeed = 0;

float

AverageWaypointsSpeed = 0;

long nrWaypoints = 0;

Cursor trackCursor =
ContentResolver resolver =
Cursor waypointsCursor =
Cursor waypointsCursor2 =

try {

waypointsCursor =

b
if

//
//

trackCursor =

if

if

null;

null;
null;

resolver.query (
Uri.withAppendedPath (mTrackUri,
Waypoints.TABLE
Waypoints.TABLE +
Waypoints.TABLE + "."
Waypoints.TABLE +

"max (" + + "

"max (" +

"min (" +

"count (" +

null, null, null);
(waypointsCursor.moveToLast ()) {

mMaxSpeed = waypointsCursor.getDouble (0)

mMaxAltitude = waypointsCursor.getDouble

e

)

(1
(2

’

mMinAltitude = waypointsCursor.getDoubl
nrWaypoints = waypointsCursor.getLong (3

wn .,
’

waypointsText = nrWaypoints +

We added a second cursor
latency == -> min results
resolver.query (mTrackUri,
Tracks.NMC }, null, null, null);
(trackCursor != null) {
trackCursor.moveToFirst () ;

NMC = trackCursor.getString(l);

Log.e ("StatisticsCalculator", "NMC: "

(NMC.equals ("DOWNLOAD")) {
waypointsCursor2 =
Uri.withAppendedPath (mTrackUri,

resolver.query (

"waypoints"),

+

+
+
+

)
)

(waypointsCursor2)

new Stringl]

UnitsIl8n units) {

mContext.getContentResolver () ;

new String[] {
Waypoints.SPEED+ ")",
Waypoints.ALTITUDE + ")",
Waypoints.ALTITUDE + ")",

myw

Waypoints. ID +

to handle case

{ Tracks.NAME,

+ NMC) ;

"waypoints"),

new String[] { "min (" + Waypoints.TABLE + "."
+ Waypoints.SPEED + ")" }, null, null, null);
waypointsCursor2.moveTolast () ;
mMinSpeed = waypointsCursor2.getDouble (0) ;
} else if (NMC.equals ("PING")) {
String selection = "speed > 0"; // Case latency == (we don't

// want this to be considered as

// min value)
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waypointsCursor2 = resolver.query (
Uri.withAppendedPath (mTrackUri, "waypoints"),
new String[] { "min (" + Waypoints.TABLE + "."
+ Waypoints.SPEED + ")" }, selection, null,
null);
waypointsCursor2.moveToLast () ;
mMinSpeed = waypointsCursor2.getDouble (0) ;
}
} finally {
if (waypointsCursor != null) {
waypointsCursor.close();

if (waypointsCursor2 != null) {
waypointsCursor2.close();

try {
if (trackCursor.moveToLast()) {
tracknameText = trackCursor.getString(0);
}
} finally {
if (trackCursor != null) {
trackCursor.close();
}
}
Cursor segments = null;

Location lastLocation = null;
Location currentLocation = null;
try {
Uri segmentsUri = Uri.withAppendedPath (mTrackUri, "segments");

segments = resolver.query (segmentsUri,
new String[] { Segments. ID }, null, null, null);
if (segments.moveToFirst()) {
do {
long segmentsId = segments.getLong(0);
Cursor waypoints = null;
try {

Uri waypointsUri = Uri.withAppendedPath (segmentsUri,
segmentsId + "/waypoints");

waypoints = resolver.query(waypointsUri, new String[]
Waypoints. ID, Waypoints.TIME,
Waypoints.LONGITUDE, Waypoints.LATITUDE,
Waypoints.SPEED }, null, null, null);
if (waypoints.moveToFirst()) {
do {
if (mStarttime < 0) {
mStarttime = waypoints.getLong (1) ;
}
currentLocation = new Location (this.getClass()
currentLocation.setTime (waypoints.getLong (1)) ;

{

getName () ) ;

currentLocation.setLongitude (waypoints.getDouble (2)) ;
currentLocation.setLatitude (waypoints.getDouble (3)) ;

currentLocation.setSpeed(waypoints.getFloat (4));

// At first lastLocation == null
if (lastLocation != null) {
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nrWaypoints;

}
} fina
if

double
double
double
double
double
double

mDistanceTraveled += lastLocation.distanceTo (currentLocation);
duration += currentLocation.getTime() - lastLocation.getTime () ;

// Case "Not A single Ping was successful", latency ==
float locspeed = currentLocation.getSpeed();

if (NMC.equals ("DOWNLOAD")) {
TotalWaypointsSpeed += locspeed;
} else if (NMC.equals ("PING")) {

if (locspeed > 0) {
TotalWaypointsSpeed += locspeed;

} else {
NotAsinglePingSuccessful++;

}

lastLocation = currentLocation;

} while (waypoints.moveToNext ());
mEndtime = lastLocation.getTime () ;
mDuration = mEndtime - mStarttime;

// Computing Average Speed:
// (Sum of Waypoints Speed / number of Waypoints)

if (nrWaypoints != 0) {
if (NMC.equals ("DOWNLOAD")) {
AverageWaypointsSpeed = (float) TotalWaypointsSpeed /
} else if (NMC.equals ("PING")) {
AverageWaypointsSpeed = (float) TotalWaypointsSpeed

/ (nrWaypoints - NotAsinglePingSuccessful) ;

Log.e("Statistics Calculator",
"AverageWaypointsSpeed:"
+ AverageWaypointsSpeed) ;

Log.e("Statistics Calculator", "nrWaypoints" + nrWaypoints);
} else {
Log.e("Statistics Calculator ERROR:",
"nrWaypoints == 0");

AverageWaypointsSpeed = 0;

}
} finally {
if (waypoints != null) {
waypoints.close();

}
lastLocation = null;
} while (segments.moveToNext());

11y |
(segments != null) {
segments.close () ;

maxspeed = mMaxSpeed;

minspeed = mMinSpeed;

maxAltitude = mUnits.conversionFromMeterToHeight (mMaxAltitude) ;
minAltitude = mUnits.conversionFromMeterToHeight (mMinAltitude) ;
avgSpeedfl = AverageWaypointsSpeed;

traveled = mUnits.conversionFromMeter (mDistanceTraveled) ;

152



avgSpeedText = String.format ("%$.0f %$s", avgSpeedfl, mUnits.getSpeedUnit (NMC)) ;

distanceText = String.format ("%

.2f %s", traveled, mUnits.getDistanceUnit());

maxSpeedText = String.format ("%$.0f %$s", maxspeed, mUnits.getSpeedUnit (NMC)) ;
minSpeedText = String.format ("%.0f %s", minspeed, mUnits.getSpeedUnit (NMC)) ;

S
minAltitudeText = String.format ("%$.0f %$s", minAltitude,
f o

s7y
maxAltitudeText = String.format ("%$.0f %$s", maxAltitude,

/**
* Get the overallavgSpeedText.

*
* @return Returns the overallavgSpeedText as a String.
*/
public String getOverallavgSpeedText () {
return overallavgSpeedText;

/**
* Get the avgSpeedText.
*
* @return Returns the avgSpeedText as a String.
*/
public String getAvgSpeedText () {
return avgSpeedText;

/**
* Get the maxSpeedText.

*
* @return Returns the maxSpeedText as a String.
*/
public String getMaxSpeedText () {
return maxSpeedText;

/**
* Get the minSpeedText.
*
* @return Returns the minSpeedText as a String.
*/
public String getMinSpeedText () {
return minSpeedText;

/**
* Get the maxAltitudeText.

*
* @return Returns the maxAltitudeText as a String.
*/
public String getMaxAltitudeText () {
return maxAltitudeText;

/**
* Get the minAltitudeText.

*
* @return Returns the minAltitudeText as a String.
*/
public String getMinAltitudeText () {
return minAltitudeText;

mUnits.getHeightUnit()) ;
mUnits.getHeightUnit()) ;
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/**
* Get the tracknameText.
*
* @return Returns the tracknameText as a String.
*/
public String getTracknameText () {
return tracknameText;

/**
* Get the waypointsText.
*
* @return Returns the waypointsText as a String.
*/
public String getWaypointsText () {
return waypointsText;

/**
* Get the distanceText.
*
* @return Returns the distanceText as a String.
*/
public String getDistanceText () {
return distanceText;

/**
* Get the starttime.

*

* @return Returns the starttime as a long.
*/
public long getStarttime() {
return mStarttime;

/**
* Get the endtime.

*

* @return Returns the endtime as a long.
*/
public long getEndtime () {
return mEndtime;

/**
* Get the maxSpeeddb.
*
* @return Returns the maxSpeeddb as a double.
*/
public double getMaxSpeed() {
return mMaxSpeed;

/**
* Get the maxAltitude.

*

* @return Returns the maxAltitude as a double.
*/
public double getMaxAltitude () {
return mMaxAltitude;
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/**
* Get the minAltitude.
*
* @return Returns the minAltitude as a double.
*/
public double getMinAltitude() {
return mMinAltitude;

/**
* Get the distanceTraveled.
*
* @return Returns the distanceTraveled as a float.
*/
public double getDistanceTraveled() {
return mDistanceTraveled;

/**
* Get the mUnits.
*
* @return Returns the mUnits as a UnitsIl8n.
*/
public UnitsI18n getUnits () {
return mUnits;

public String getDurationText () {
long s = mDuration / 1000;
String duration = String.format ("$dh:%02dm:%02ds", s / 3600,
(s % 3600) / 60, (s % 60));

return duration;

XmlDBCreator. java
package nl.sogeti.android.gpstracker.actions.utils;

import java.io.BufferedOutputStream;
import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;

import java.text.SimpleDateFormat;
import java.util.Date;

import java.util.TimeZone;

import nl.sogeti.android.gpstracker.R;

import nl.sogeti.android.gpstracker.actions.ShareTrack.ProgressMonitor;
import nl.sogeti.android.gpstracker.db.GPStracking.Segments;

import nl.sogeti.android.gpstracker.db.GPStracking.Tracks;

import nl.sogeti.android.gpstracker.db.GPStracking.Waypoints;

import nl.sogeti.android.gpstracker.util.Constants;

import org.xmlpull.vl.XmlSerializer;

import android.content.ContentResolver;
import android.content.Context;
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import android.database.Cursor;
import android.net.Uri;

import android.os.Environment;
import android.os.Looper;
import android.util.Log;

import android.util.Xml;

import android.widget.Toast;

/**

* Create the xml file with route's measurements (specific structure that Main
* Server can handle and insert values into Server's database)

*

* @author Alexandros Ntakas

*/

public class XmlDBCreator extends XmlCreator ({

public static final SimpleDateFormat ZULU DATE FORMAT = new SimpleDateFormat (
"yyyy-MM-dd'T'HH:mm:ss'Z2'") ;
static {
TimeZone utc = TimeZone.getTimeZone ("UTC") ;
ZULU DATE FORMAT.setTimeZone (utc); // ZULU DATE FORMAT format ends with
// Z for UTC so make that true

private String TAG = "OGT.GpxCreator";

String NMC;

String Area;

String Serverip;

String Packetsize;

String Pingattempts;

String Trackname;

Date TrackTime;

Boolean isFirstLine = true;

public XmlDBCreator (Context context, Uri trackUri,
String chosenBaseFileName, ProgressMonitor listener) {
super (context, trackUri, chosenBaseFileName, listener);

public void run() {
Looper.prepare () ;

String xmlFilePath;
if (fileName.endsWith (".xml")) {
setExportDirectoryPath (Environment.getExternalStorageDirectory ()
+ Constants.EXTERNAL DIR
+ fileName.substring (0, fileName.length() - 4));

xmlFilePath = getExportDirectoryPath() + "/" + fileName;
} else {
setExportDirectoryPath (Environment.getExternalStorageDirectory ()
+ Constants.EXTERNAL DIR + fileName);
xmlFilePath = getExportDirectoryPath() + "/" + fileName + ".xml";

new File (getExportDirectoryPath()) .mkdirs();
if (mProgressListener != null) {

mProgressListener.startNotification() ;
mProgressListener.updateNotification (getProgress (), getGoal()):;
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String resultFilename = null;
FileOutputStream fos = null;
BufferedOutputStream buf = null;
try {
verifySdCardAvailibility () ;

XmlSerializer serializer Xml.newSerializer () ;
File xmlFile = new File(xmlFilePath) ;

fos = new FileOutputStream(xmlFile) ;

buf new BufferedOutputStream(fos, 8192);
serializer.setOutput (buf, "UTF-8");

serializeTrack (mTrackUri, serializer);
buf.close();

buf = null;

fos.close();

fos = null;

if (isNeedsBundling()) {
resultFilename = bundlingMediaAndXml (xmlFile.getParentFile () .getName(),
".zip");
} else {
File finalFile = new File(
Environment.getExternalStorageDirectory ()
+ Constants.EXTERNAL DIR + "/"
+ xmlFile.getName()) ;
xmlFile.renameTo (finalFile) ;
resultFilename = finalFile.getAbsolutePath();

XmlCreator.deleteRecursive (xmlFile.getParentFile());

fileName = new File(resultFilename) .getName () ;

CharSequence text = mContext.getString(R.string.ticker stored)
+ "™ \"" + fileName + "\" ";
Toast toast = Toast.makeText (mContext.getApplicationContext (),
text, Toast.LENGTH LONG) ;
toast.show () ;
} catch (FileNotFoundException e) {
Log.e (TAG, "Unable to save ", e);
CharSequence text = mContext.getString(R.string.ticker failed)
+ " \"" + xmlFilePath + "\" "
+ mContext.getString(R.string.error filenotfound);
Toast toast = Toast.makeText (mContext.getApplicationContext (),
text, Toast.LENGTH_LONG) ;
toast.show () ;
} catch (IllegalArgumentException e) {
Log.e (TAG, "Unable to save ", e);
CharSequence text = mContext.getString(R.string.ticker failed)
+ " \"" + xmlFilePath + "\" "
+ mContext.getString(R.string.error filename);
Toast toast = Toast.makeText (mContext.getApplicationContext (),
text, Toast.LENGTH LONG) ;
toast.show () ;
} catch (IllegalStateException e) {
Log.e (TAG, "Unable to save ", e);
CharSequence text = mContext.getString(R.string.ticker failed)
+ " \"" + xmlFilePath + "\" "
+ mContext.getString(R.string.error buildxml);
Toast toast = Toast.makeText (mContext.getApplicationContext(),
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text, Toast.LENGTH_LONG) ;
toast.show () ;
} catch (IOException e) {
Log.e (TAG, "Unable to save ", e);
CharSequence text = mContext.getString(R.string.ticker failed)
+ " \"" + xmlFilePath + "\" "
+ mContext.getString(R.string.error writesdcard) ;
Toast toast = Toast.makeText (mContext.getApplicationContext (),
text, Toast.LENGTH LONG) ;
toast.show () ;
} finally {
if (buf !'= null) {
try {
buf.close();
} catch (IOException e) {

Log.e (TAG,
"Failed to close buf after completion, ignoring.",
e);
}
}
if (fos != null) {
try {

fos.close();
} catch (IOException e) {
Log.e (TAG,
"Failed to close fos after completion, ignoring.",

e);
}
}
if (mProgressListener != null) {
mProgressListener.endNotification (resultFilename,
getContentType ()) ;

}
Looper.loop () ;

private void serializeTrack (Uri trackUri, XmlSerializer serializer)
throws IllegalArgumentException, IllegalStateException, IOException {
// Retrieving Track's settings
Cursor trackCursor = null;
ContentResolver resolver = mContext.getContentResolver () ;
trackCursor = resolver.query(trackUri, new String[] { Tracks.NMC,
Tracks.AREA, Tracks.SERVERIP, Tracks.PACKETSIZE,
Tracks.PINGATTEMPTS, Tracks.NAME, Tracks.CREATION TIME }, null, null, null);
if (trackCursor.moveToFirst()) {
NMC = trackCursor.getString(0);
Area = trackCursor.getString(l);
Serverip = trackCursor.getString(2);
Packetsize = Integer.toString(trackCursor.getInt(3));
Pingattempts = Integer.toString(trackCursor.getInt (4));
Trackname = trackCursor.getString(5);
TrackTime = new Date (trackCursor.getLong(6));

serializer.startDocument ("UTF-8", true);
serializer.text ("\n");
serializer.startTag("", "Track");

// The list of segments in the track
serializeSegments (serializer, Uri.withAppendedPath (trackUri, "segments"));
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serializer.text ("\n");
serializer.endTag("", "Track");
serializer.endDocument () ;

private void serializeSegments (XmlSerializer serializer, Uri segments)
throws IOException {
Cursor segmentCursor = null;
ContentResolver resolver = mContext.getContentResolver();

try {
segmentCursor = resolver.query (segments,
new String[] { Segments. ID }, null, null, null);
if (segmentCursor.moveToFirst()) {
if (mProgressListener != null) {
mProgressListener.updateNotification (getProgress(), getGoal());
}
do {
Uri waypoints = Uri.withAppendedPath (segments,
segmentCursor.getLong (0) + "/waypoints");
serializeWaypoints (serializer, waypoints);
} while (segmentCursor.moveToNext ());
}
} finally {
if (segmentCursor != null) {

segmentCursor.close () ;

private void serializeWaypoints (XmlSerializer serializer, Uri waypoints)
throws IOException {
Cursor waypointsCursor = null;
ContentResolver resolver = mContext.getContentResolver();
try {
waypointsCursor = resolver.query(waypoints, new Stringl[] {
Waypoints.LONGITUDE, Waypoints.LATITUDE, Waypoints.TIME,
Waypoints.ALTITUDE, Waypoints. ID, Waypoints.SPEED,
Waypoints .MINLATENCY, Waypoints.MAXLATENCY,
Waypoints.RECEIVED, Waypoints.LOST, Waypoints.CELLID,
Waypoints.LAC, Waypoints.NETWORKTYPE }, null, null, null);
if (waypointsCursor.moveToFirst()) {
increaseGoal (waypointsCursor.getCount());
do {
increaseProgress (1) ;
if (mProgressListener != null) {
mProgressListener.updateNotification (getProgress(), getGoal());
}

serializer.text ("\n");

// We do not include the first measurement in the xml file
// because we don't know the location of mobile device when
// logging started
// On the contrary, results on mobile device (Statistics)
// include first measurement
if (isFirstLine == true) {

isFirstLine = false;

serializer.startTag("", "line");

serializer.text ("\n");
serializer.startTag("", "StartTime");
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Date time = new Date (waypointsCursor.getLong(2)) ;
serializer.text (ZULU DATE FORMAT.format (time));
serializer.endTag("", "StartTime");
serializer.text ("\n");

serializer.startTag("", "StartLat");
serializer.text (Double.toString (waypointsCursor.getDouble(1l)));
serializer.endTag("", "StartLat");

serializer.text ("\n");
serializer.startTag("", "StartLon");
serializer.text (Double.toString (waypointsCursor.getDouble (0)));

serializer.endTag("", "StartLon");
} else {
if (NMC.equals ("DOWNLOAD")) {

// Compute color
long bitrate = waypointsCursor.getLong(5) ;
String color;

if (bitrate <= 0)

color = "#000000";
else if (bitrate < 200)

color = "#FF0O000";
else if (bitrate < 500)

color = "#FF8040";
else if (bitrate < 2000)

color = "#FFFFOO";
else if (bitrate < 7000)

color = "#00FFOO";
else

color = "#0000FF";

serializer.startTag("", "Bitrate");
serializer.text (Long.toString (waypointsCursor.getLong(5)));
serializer.endTag("", "Bitrate");

serializer.text ("\n");

serializer.startTag("", "EndTime");
Date time = new Date (waypointsCursor.getLong(2));
serializer.text (ZULU DATE FORMAT.format (time));

serializer.endTag("", "EndTime");
serializer.text ("\n");
serializer.startTag("", "EndLat");

serializer.text (Double.toString (waypointsCursor.getDouble(1))) ;
serializer.endTag("", "EndLat");
serializer.text ("\n");

serializer.startTag("", "EndLon");
serializer.text (Double.toString (waypointsCursor.getDouble (0))) ;
serializer.endTag("", "EndLon");

serializer.text ("\n");

serializer.startTag("", "CellID");

serializer.text (Integer.toString(waypointsCursor.getInt (10)));
serializer.endTag("", "CellID");

serializer.text ("\n");

serializer.startTag("", "Lac");
serializer.text (Integer.toString(waypointsCursor.getInt (11)));
serializer.endTag("", "Lac");

serializer.text ("\n");

// NetworkType
int networktype = waypointsCursor.getInt(1l2);
String networktypeString;
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switch (networktype)

case 0:
networktypeString
break;

case 1:
networktypeString
break;

case 2:
networktypeString
break;

case 3:
networktypeString
break;

case 4:
networktypeString
break;

case 5:
networktypeString
break;

case 6:
networktypeString
break;

case 7:
networktypeString
break;

case 8:
networktypeString
break;

case 9:
networktypeString
break;

case 10:
networktypeString
break;

default:
networktypeString
break;

}

serializer.startTag("",

"Unknown";

"GPRS";

"EDGE";

"UMTS" ;

"CDMA" ;

"EVDO 0";

"EVDO A";

"1xRTT";

"HSDPA";

"HSUPA";

"HSPA";

"Unknown";

"NetworkType") ;

serializer.text (networktypeString);

serializer.

serializer

// Color

serializer.
serializer.
serializer.
.text ("\n") ;

serializer

serializer.

serializer.
serializer.
serializer.
.text ("\n") ;

serializer

serializer.
serializer.
serializer.
serializer.
serializer.
serializer.
serializer.
serializer.

endTag ("", "NetworkType"):;

.text ("\n") ;

startTag ("", "Color");
text (color);
endTag ("", "Color");

text ("\n");

startTag("", "NMC");
text (NMC) ;
endTag ("", "NMC");

startTag ("", "AREA");
text (Area) ;

endTag ("", "AREA");

text ("\n") ;

startTag ("", "SERVERIP");
text (Serverip);

endTag ("", "SERVERIP");
text ("\n") ;
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serializer.startTag("", "PACKETSIZE");
serializer.text (Packetsize);
serializer.endTag("", "PACKETSIZE");
serializer.text ("\n");
serializer.startTag("", "TRACKNAME") ;
serializer.text (Trackname) ;
serializer.endTag("", "TRACKNAME");
serializer.text ("\n");
serializer.startTag("", "TRACKTIME");
serializer.text (ZULU DATE FORMAT.format (TrackTime)) ;
serializer.endTag("", "TRACKTIME"):;
serializer.text ("\n");

} else if (NMC.equals ("PING")) {
// Compute color
long avglat = waypointsCursor.getLong(5);
String color;

if (avglat <= 0)

color = "#000000";
else if (avglat < 60)

color = "#0000FF";
else if (avglLat < 120)

color = "#00FFOO";
else if (avgLat < 300)

color = "#FFFFOO";
else if (avglLat < 800)

color = "#FF8040";
else

color = "#FF0O000";

serializer.startTag("", "AvgLatency");
serializer.text (Long.toString (waypointsCursor.getLong(5)));
serializer.endTag("", "AvgLatency");

serializer.text ("\n");

serializer.startTag("", "MinLatency");
serializer.text (Long.toString (waypointsCursor.getLong(6))) ;
serializer.endTag("", "MinLatency");

serializer.text ("\n");

serializer.startTag("", "MaxLatency");
serializer.text (Long.toString (waypointsCursor.getLong(7)));
serializer.endTag("", "MaxLatency");

serializer.text ("\n");

serializer.startTag("", "Received");
serializer.text (Long.toString (waypointsCursor.getLong(8)));

serializer.endTag("", "Received");
serializer.text ("\n");

serializer.startTag("", "Lost");
serializer.text (Long.toString (waypointsCursor.getLong(9)));
serializer.endTag("", "Lost");

serializer.text ("\n");

serializer.startTag("", "EndTime");

Date time = new Date (waypointsCursor.getLong(2)) ;
serializer.text (ZULU_DATE_ FORMAT.format (time)) ;
serializer.endTag("", "EndTime");

serializer.text ("\n");

serializer.startTag("", "EndLat");

serializer.text (Double.toString (waypointsCursor.getDouble(1))) ;
serializer.endTag("", "EndLat");

serializer.text ("\n");

serializer.startTag("", "EndLon");
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serializer.text (Double.toString (waypointsCursor.getDouble (0))) ;
serializer.endTag("", "EndLon");
serializer.text ("\n");

serializer.startTag("", "CellID");
serializer.text (Integer.toString(waypointsCursor.getInt (10)));
serializer.endTag("", "CellID");

serializer.text ("\n");

serializer.startTag("", "Lac");

serializer.text (Integer.toString(waypointsCursor.getInt (11)));
serializer.endTag("", "Lac");

serializer.text ("\n");

// NetworkType
int networktype = waypointsCursor.getInt(12);

String networktypeString;

switch (networktype) {

case 0:
networktypeString
break;

case 1:
networktypeString
break;

case 2:
networktypeString
break;

case 3:
networktypeString
break;

case 4:
networktypeString
break;

case 5:
networktypeString
break;

case 6:
networktypeString
break;

case 7:
networktypeString
break;

case 8:
networktypeString
break;

case 9:
networktypeString
break;

case 10:
networktypeString
break;

default:
networktypeString
break;

}

serializer.startTag("",

"Unknown";

"GPRS";

"EDGE";

"UMTS" ;

"CDMA";

"EVDO_0";

"EVDO A";

"1xRTT";

"HSDPA";

"HSUPA";

"HSPA";

"Unknown";

"NetworkType") ;

serializer.text (networktypeString);

serializer.endTag("",
serializer.text ("\n")

// Color

serializer.startTag("",

’

"NetworkType") ;

"Color");
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serializer.text (color);
serializer.endTag("", "Color");
serializer.text ("\n");
serializer.text ("\n");

serializer.startTag("", "NMC");
serializer.text (NMC) ;
serializer.endTag("", "NMC");
serializer.text ("\n");
serializer.startTag("", "AREA");
serializer.text (Area);
serializer.endTag("", "AREA");
serializer.text ("\n");
serializer.startTag("", "SERVERIP");
serializer.text (Serverip);
serializer.endTag("", "SERVERIP");
serializer.text ("\n");
serializer.startTag("", "PINGATTEMPTS");
serializer.text (Pingattempts) ;
serializer.endTag("", "PINGATTEMPTS");
serializer.text ("\n");
serializer.startTag("", "TRACKNAME") ;
serializer.text (Trackname) ;
serializer.endTag("", "TRACKNAME") ;
serializer.text ("\n");
serializer.startTag("", "TRACKTIME");
serializer.text (ZULU DATE FORMAT.format (TrackTime));
serializer.endTag("", "TRACKTIME");
serializer.text ("\n");

}

serializer.endTag("", "line");

if (waypointsCursor.isLast() != true) {
serializer.text ("\n");
serializer.text ("\n");
serializer.startTag("", "line");
serializer.text ("\n");

serializer.startTag("", "StartTime");

Date time = new Date (waypointsCursor.getLong(2));
serializer.text (ZULU DATE FORMAT.format (time));
serializer.endTag("", "StartTime");

serializer.text ("\n");

serializer.startTag("", "StartLat");

serializer.text (Double.toString (waypointsCursor.getDouble(1))) ;
serializer.endTag("", "StartLat");

serializer.text ("\n");

serializer.startTag("", "StartLon");
serializer.text (Double.toString (waypointsCursor.getDouble (0))) ;
serializer.endTag("", "StartLon");

}
} while (waypointsCursor.moveToNext ());
}
} finally {
if (waypointsCursor != null) {
waypointsCursor.close () ;
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private String getContentType ()

return isNeedsBundling()

DatabaseHelper. java

{

? "application/zip"

package nl.sogeti.android.gpstracker.db;

import java.util.Date;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

/**

nl.sogeti.android.
nl.sogeti.android.

nl.sogeti.android

nl.sogeti.android.
nl.sogeti.android.
nl.sogeti.android.
nl.sogeti.android.
android.content.ContentResolver;
android.
android.
android.
android.
android.
android.
android.
android.
android.

content.C

ontentUris;

gpstracker.
gpstracker.
.gpstracker.
gpstracker.
gpstracker.
gpstracker.
gpstracker.

db

content.ContentValues;

content.C
database.
database.
database.
location.
net.Uri;

util.Log;

ontext;
Cursor;

db.
db.
db.
db.
db.
db.

GPStracking.
GPStracking.
GPStracking.
GPStracking.
GPStracking.
GPStracking.
.GPStracking.

sglite.SQLiteDatabase;
sglite.SQLiteOpenHelper;

Location;

"text/xml";

Media;
MediaColumns;
Segments;

Tracks;
TracksColumns;
Waypoints;
WaypointsColumns;

* Class to hold bare-metal database operations exposed as functionality blocks

* To be used by database adapters,
* required functionality set

*

* @author Alexandros Ntakas

*/

like a content provider, that implement a

class DatabaseHelper extends SQLiteOpenHelper {

private Context mContext;
private final static String TAG = "OGT.DatabaseHelper";

public DatabaseHelper (Context context) {
super (context, GPStracking.DATABASE NAME, null, GPStracking.DATABASE VERSION) ;
this.mContext = context;

@ov

erride

public void onCreate (SQLiteDatabase db) {
db.execSQL (Waypoints.CREATE STATEMENT) ;
db.execSQL (Segments.CREATE STATMENT) ;
db.execSQL (Tracks.CREATE_STATEMENT) ;
db.execSQL(Media.CREATE_STATEMENT);

/**

*

* Will update version 1 through 5 to version 8

*

*

@see

android.database.sglite.SQLiteOpenHelper#onUpgrade (android.database.sglite.SQLiteDatabase

’

int,

int)
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* @see GPStracking.DATABASE_VERSION

*/
@Override
public void onUpgrade (SQLiteDatabase db, int current, int targetVersion)
Log.1(TAG, "Upgrading db from " + current + " to " + targetVersion);
if (current <= 5) // From 1-5 to 6 (these before are the same before)
{
current = 6;
if (current == 6) // From 6 to 7 ( no changes )
current = 7;
if (current == 7) // From 7 to 8 ( more waypoints data )
for (String statement : Waypoints.UPGRADE STATEMENT 7 TO_8)
db.execSQL (statement) ;
}
current = 8;
if (current == 8) // From 8 to 9 ( media Uri data )
db.exeCSQL(Media.CREATE_STATEMENT);
current = 9;
}
}
/**

* Creates a waypoint under the current track segment with the current time

* on

which the waypoint is reached

* @param track track

* @param segment segment

* @param latitude latitude

* @param longitude longitude

* @param time time

* @param speed the measured speed
* @return

*/

long insertWaypoint (long trackId,

if

ContentValues valuesHelp) {
(trackId < 0 || segmentId < 0) {
throw new IllegalArgumentException (
"Track and segments may not the less then 0.");

SQLiteDatabase sqgldb = getWritableDatabase();

ContentValues args = new ContentValues();

args.put (WaypointsColumns.SEGMENT, segmentId) ;

args.put (WaypointsColumns.TIME, location.getTime());

args.put (WaypointsColumns.LATITUDE, location.getLatitude());
args.put (WaypointsColumns.LONGITUDE, location.getLongitude());
args.put (WaypointsColumns.SPEED, location.getSpeed());
args.put (WaypointsColumns.ACCURACY, location.getAccuracy()):;
args.put (WaypointsColumns.ALTITUDE, location.getAltitude());
args.put (WaypointsColumns.BEARING, location.getBearing()):;

if

(valuesHelp.containsKey (Waypoints .MINLATENCY)) {
args.put (WaypointsColumns .MINLATENCY,

valuesHelp.getAsLong (Waypoints.MINLATENCY)) ;

{

long segmentId, Location location,

{
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args.put (WaypointsColumns.MAXLATENCY,
valuesHelp.getAsLong (Waypoints.MAXLATENCY)) ;
args.put (WaypointsColumns.RECEIVED, valuesHelp.getAsLong (Waypoints.RECEIVED)) ;
args.put (WaypointsColumns.LOST, valuesHelp.getAsLong (Waypoints.LOST));
}
args.put (WaypointsColumns.CELLID, valuesHelp.getAsInteger (Waypoints.CELLID)) ;
args.put (WaypointsColumns.LAC, valuesHelp.getAsInteger (Waypoints.LAC)) ;

args.put (WaypointsColumns.NETWORKTYPE, valuesHelp.getAsInteger (Waypoints .NETWORKTYPE) ) ;
long waypointId = sqgldb.insert (Waypoints.TABLE, null, args);

ContentResolver resolver = this.mContext.getContentResolver () ;
resolver.notifyChange (
Uri.withAppendedPath (Tracks.CONTENT URI, trackId + "/segments/"
+ segmentId + "/waypoints"), null);

return waypointId;

long insertMedia (long trackId, long segmentId, long waypointId, String mediaUri) {
if (trackId < 0 || segmentId < 0 || waypointId < 0) {
throw new IllegalArgumentException (
"Track, segments and waypoint may not the less then 0.");
}
SQLiteDatabase sgldb = getWritableDatabase();

ContentValues args = new ContentValues();
args.put (MediaColumns.TRACK, trackId);
args.put (MediaColumns.SEGMENT, segmentId);
args.put (MediaColumns.WAYPOINT, waypointId);
args.put (MediaColumns.URI, mediaUri);

long mediaId = sgldb.insert (Media.TABLE, null, args);

ContentResolver resolver = this.mContext.getContentResolver () ;
Uri notifyUri = Uri.withAppendedPath (Tracks.CONTENT URI, trackId
+ "/segments/" + segmentId + "/waypoints/" + waypointId
+ "/media");
resolver.notifyChange (notifyUri, null);
resolver.notifyChange (ContentUris.withAppendedId(Media.CONTENT URI, trackId), null);

return mediald;

/**
* Deletes a single track and all underlying segments and waypoints
*
* @param trackId
* @return
*/
int deleteTrack(long trackId) {
SQLiteDatabase sqgldb = getWritableDatabase();
int affected = 0;
Cursor cursor = null;

long segmentId = -1;
try {
cursor = sqgldb.query(Segments.TABLE, new String[] { Segments. ID },
Segments.TRACK + "= ?",
new String[] { String.valueOf (trackId) }, null, null, null, null);
if (cursor.moveToFirst()) {
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do {
segmentId = cursor.getLong(0);
affected += deleteSegment (sgldb, trackId, segmentId);
} while (cursor.moveToNext ());
} else {
Log.e (TAG, "Did not find the last active segment");
}
} finally {
if (cursor != null) {
cursor.close () ;

affected += sgldb.delete(Tracks.TABLE, Tracks. ID + "= 2",
new String[] { String.valueOf (trackId) });
ContentResolver resolver = this.mContext.getContentResolver();
resolver.notifyChange (Tracks.CONTENT URI, null);
resolver.notifyChange (ContentUris.withAppendedId(Tracks.CONTENT URI,
null) ;

return affected;

/**
* @param medialId
* @return
*/
int deleteMedia (long medialId) {
SQLiteDatabase sgldb = getWritableDatabase();

Cursor cursor = null;
long trackId = -1;

long segmentId = -1;
long waypointId = -1;
try {
cursor = sqgldb.query(Media.TABLE, new String[] { Media.TRACK,
Media.SEGMENT, Media.WAYPOINT }, Media.ilD + "= 2",
new String[] { String.valueOf (medialId) }, null, null, null,
null);
if (cursor.moveToFirst()) {

trackId = cursor.getLong(0);
segmentId = cursor.getLong(0);
waypointId = cursor.getLong(0);
} else {
Log.e (TAG, "Did not find the last active segment");
}
} finally {
if (cursor !'= null) {
cursor.close() ;

int affected = sgldb.delete(Media.TABLE, Media. ID + "= 2",
new String[] { String.valueOf (mediald) });
ContentResolver resolver = this.mContext.getContentResolver () ;

Uri notifyUri = Uri.withAppendedPath (Tracks.CONTENT URI, trackId
+ "/segments/" + segmentId + "/waypoints/" + waypointId
+ "/media");

resolver.notifyChange (notifyUri, null);

notifyUri = Uri.withAppendedPath (Tracks.CONTENT URI, trackId
+ "/segments/" + segmentId + "/media");

trackId),
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resolver.notifyChange (notifyUri, null);
notifyUri = Uri.withAppendedPath (Tracks.CONTENT URI, trackId + "/media");
resolver.notifyChange (notifyUri, null);

resolver.notifyChange (ContentUris.withAppendedId (Media.CONTENT URI, mediaId), null);

return affected;

* Delete a segment and all member waypoints

* @param sgldb The SQLiteDatabase in question

* @param trackId The track id of this delete

* @param segmentId The segment that needs deleting
* @return

*/
int deleteSegment (SQLiteDatabase sqgldb, long trackId, long segmentId) {
int affected sgqldb.delete (Segments.TABLE, Segments. ID + "= 2",
new String[] { String.valueOf (segmentId) });

// Delete all waypoints from segments

affected += sgldb.delete (Waypoints.TABLE, Waypoints.SEGMENT + "= 2",
new String[] { String.valueOf (segmentId) });

// Delete all media from segment

affected += sgldb.delete (Media.TABLE, Media.TRACK + "= ? AND "
+ Media.SEGMENT + "= ?", new String[] {

String.valueOf (trackId), String.valueOf (segmentId) });

ContentResolver resolver = this.mContext.getContentResolver () ;
resolver.notifyChange (
Uri.withAppendedPath (Tracks.CONTENT URI, trackId + "/segments/"
+ segmentId), null);
resolver.notifyChange (
Uri.withAppendedPath (Tracks.CONTENT URI, trackId + "/segments"),
null) ;

return affected;

/**
* Move to a fresh track with a new first segment for this track
*
* @return
*/
long toNextTrack (String name, ContentValues valuesHelper) {
long currentTime = new Date () .getTime () ;
ContentValues args = new ContentValues();
args.put (TracksColumns.NAME, name);
args.put (TracksColumns.CREATION TIME, currentTime);

String NMC = valuesHelper.getAsString (Tracks.NMC) ;
String ServerIP = valuesHelper.getAsString(Tracks.SERVERIP) ;
String Area = valuesHelper.getAsString(Tracks.AREA);

args.put (TracksColumns.NMC, NMC) ;
args.put (Tracks.SERVERIP, ServerIP);
args.put (Tracks.AREA, Area);

if (NMC == "DOWNLOAD") {
int PacketSize = valuesHelper.getAsInteger (Tracks.PACKETSIZE) ;
args.put (Tracks.PACKETSIZE, PacketSize);

} else if (NMC == "PING") {
int PingAttempts = valuesHelper.getAsInteger (Tracks.PINGATTEMPTS) ;
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args.put (Tracks.PINGATTEMPTS, PingAttempts);

SQLiteDatabase sgldb = getWritableDatabase();
long trackId = sqgldb.insert (Tracks.TABLE, null, args);

ContentResolver resolver = this.mContext.getContentResolver();
resolver.notifyChange (Tracks.CONTENT URI, null);

return trackId;

/**
* Moves to a fresh segment to which waypoints can be connected
*
* @return
*/
long toNextSegment (long trackId) {
SQLiteDatabase sqgldb = getWritableDatabase();

ContentValues args = new ContentValues();
args.put (Segments.TRACK, trackId);
long segmentId = sgldb.insert (Segments.TABLE, null, args);

ContentResolver resolver = this.mContext.getContentResolver();
resolver.notifyChange (
Uri.withAppendedPath (Tracks.CONTENT URI, trackId + "/segments"),
null) ;

return segmentId;

GPStracking. java
package nl.sogeti.android.gpstracker.db;

import android.net.Uri;
import android.provider.BaseColumns;

/**
* The GPStracking provider stores all static information about GPStracking.
*
* @author Alexandros Ntakas
*/
public final class GPStracking
{
/** The authority of this provider */
public static final String AUTHORITY = "nl.sogeti.android.gpstracker";
/** The content:// style URL for this provider */
public static final Uri CONTENT URI = Uri.parse( "content://" + GPStracking.AUTHORITY

/** The name of the database file */

static final String DATABASE NAME = "GPSLOG.db";
/** The version of the database schema */

static final int DATABASE VERSION = 9;

/**
* This table contains tracks.
*

* @author Alexandros Ntakas
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*/
public static final class Tracks extends TracksColumns implements
android.provider.BaseColumns
{
/** The MIME type of a CONTENT URI subdirectory of a single track. */
public static final String CONTENT_ITEM TYPE =
"vnd.android.cursor.item/vnd.nl.sogeti.android.track";
/** The MIME type of CONTENT URI providing a directory of tracks. */
public static final String CONTENT TYPE =
"vnd.android.cursor.dir/vnd.nl.sogeti.android.track";
/** The content:// style URL for this provider */
public static final Uri CONTENT URI = Uri.parse( "content://" +
GPStracking.AUTHORITY + "/" + Tracks.TABLE );

/** The name of this table */

static final String TABLE = "tracks";
static final String CREATE STATEMENT =
"CREATE TABLE " + Tracks.TABLE + " (" + " " + Tracks. ID + " "4
Tracks. ID TYPE +
"," 4+ " " + Tracks.NAME £t
Tracks.NAMEiTYPE +
",  + " " + Tracks.CREATION TIME + " " +
Tracks.CREATION_TIME_TYPE +
"," + " " + Tracks.NMC + " "+
Tracks.NMC TYPE +
"," + " " + Tracks.SERVERIP + "o+
TraCkS.SERVERIP_TYPE +
"," + " " + Tracks.PACKETSIZE + " "+
Tracks.PACKETSIZE TYPE +
"," + " " + Tracks.PINGATTEMPTS + " " +
Tracks.PINGATTEMPTS TYPE +
"," + " " + Tracks.AREA + "+

Tracks.AREA TYPE +

/**
* This table contains segments.
*
*/
public static final class Segments extends SegmentsColumns implements
android.provider.BaseColumns

{

/** The MIME type of a CONTENT URI subdirectory of a single segment. */

public static final String CONTENT ITEM TYPE =
"vnd.android.cursor.item/vnd.nl.sogeti.android.segment";

/** The MIME type of CONTENT URI providing a directory of segments. */

public static final String CONTENT TYPE =
"vnd.android.cursor.dir/vnd.nl.sogeti.android.segment";

/** The name of this table */
static final String TABLE = "segments";
static final String CREATE STATMENT =
"CREATE TABLE " + Segments.TABLE + " (" + " " + Segments. ID + " "+
Segments. ID TYPE +
"," + " " 4+ Segments.TRACK + " " +
Segments.TRACK_TYPE +
ll);"-

7

/**
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* This table contains waypoints.
*
* @author Alexandros Ntakas
*/
public static final class Waypoints extends WaypointsColumns implements
android.provider.BaseColumns

{

/** The MIME type of a CONTENT URI subdirectory of a single waypoint. */

public static final String CONTENT_ITEM TYPE =
"vnd.android.cursor.item/vnd.nl.sogeti.android.waypoint";

/** The MIME type of CONTENT URI providing a directory of waypoints. */

public static final String CONTENT_TYPE =
"vnd.android.cursor.dir/vnd.nl.sogeti.android.waypoint";

/** The name of this table */

public static final String TABLE = "waypoints";
static final String CREATE STATEMENT = "CREATE TABLE " + Waypoints.TABLE +
"(" + " " + BaseColumns. ID + " " + WaypointsColumns. ID TYPE +
"," + " " + WaypointsColumns.LATITUDE + " " + WaypointsColumns.LATITUDE TYPE +
", " + " " + WaypointsColumns.LONGITUDE + " " + WaypointsColumns.LONGITUDE TYPE +
", " + " " + WaypointsColumns.TIME + " " + WaypointsColumns.TIME TYPE +
"," + " " + WaypointsColumns.SPEED + " " + WaypointsColumns.SPEED +
"," + " " + WaypointsColumns.SEGMENT + " " + WaypointsColumns.SEGMENT TYPE +
", "+ " " + WaypointsColumns.ACCURACY + " " + WaypointsColumns.ACCURACY TYPE +
", " + " " + WaypointsColumns.ALTITUDE + " " + WaypointsColumns.ALTITUDE TYPE +
", "+ " " + WaypointsColumns.BEARING + " " + WaypointsColumns.BEARING TYPE +
"," 4+ " " 4 WaypointsColumns.MINLATENCY + " " + WaypointsColumns.MINLATENCY TYPE +
", "+ " " 4+ WaypointsColumns.MAXLATENCY + " " + WaypointsColumns.MAXLATENCY TYPE +
", " + " " + WaypointsColumns.RECEIVED + " " + WaypointsColumns.RECEIVED TYPE +
", " + " " + WaypointsColumns.LOST + " " + WaypointsColumns.LOST TYPE +
"," + " " + WaypointsColumns.CELLID + " " + WaypointsColumns.CELLID TYPE +
", "+ " " + WaypointsColumns.LAC + " " + WaypointsColumns.LAC TYPE +
"," 4+ " " + WaypointsColumns.NETWORKTYPE + " " + WaypointsColumns.NETWORKTYPE TYPE
+ ")t
static final String[] UPGRADE STATEMENT 7 TO 8 =
{
"ALTER TABLE " + Waypoints.TABLE + " ADD COLUMN " + WaypointsColumns.ACCURACY
+ " " + WaypointsColumns.ACCURACY TYPE +";",
"ALTER TABLE " + Waypoints.TABLE + " ADD COLUMN " + WaypointsColumns.ALTITUDE
+ " " + WaypointsColumns.ALTITUDE TYPE +";",
"ALTER TABLE " + Waypoints.TABLE + " ADD COLUMN " + WaypointsColumns.BEARING
+ " " + WaypointsColumns.BEARING TYPE +";"

}i

/**
* This table contains media URI's.
*

*/
public static final class Media extends MediaColumns implements
android.provider.BaseColumns

{

/** The MIME type of a CONTENT URI subdirectory of a single media entry. */

public static final String CONTENT ITEM TYPE =
"vnd.android.cursor.item/vnd.nl.sogeti.android.media";

/** The MIME type of CONTENT URI providing a directory of media entry. */

public static final String CONTENT TYPE =
"vnd.android.cursor.dir/vnd.nl.sogeti.android.media";
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/** The name of this table */

public static final String TABLE =
static final String CREATE STATEMENT = "CREATE TABLE "

"media";

+ Media.TABLE +

"(" + " " + BaseColumns. ID + " " + MediaColumns. ID TYPE +

", "+ " " + MediaColumns.TRACK + " " + MediaColumns.TRACK TYPE +
"," + " " 4+ MediaColumns.SEGMENT + " " + MediaColumns.SEGMENT TYPE +
"," 4+ " " + MediaColumns.WAYPOINT + " " + MediaColumns.WAYPOINT TYPE +
w,m 4 mon 4 MediaColumns.URI + " " + MediaColumns.URI_TYPE +
nyan

public static final Uri CONTENT URI = Uri.parse( "content://" +

GPStracking.AUTHORITY + "/" + Media.TABLE );

}

/**

* Columns from the tracks table.

*

* @author Alexandros Ntakas

*/

public static class TracksColumns

{

/** The end time */

public static final String NAME "name";
public static final String CREATION TIME "creationtime";
static final String CREATION TIME TYPE "INTEGER NOT NULL";
static final String NAME TYPE "TEXT";
static final String ID TYPE "INTEGER PRIMARY KEY AUTOINCREMENT";
public static final String NMC "networkingmeasurementchoice";
static final String NMC_TYPE "TEXT";
public static final String SERVERIP "serverip";
static final String SERVERIP_ TYPE "TEXT";
public static final String PACKETSIZE "packetsize";
static final String PACKETSIZE TYPE "INTEGER";
public static final String PINGATTEMPTS "pingattempts";
static final String PINGATTEMPTS_ TYPE "INTEGER";
public static final String AREA "area";
static final String AREA TYPE "TEXT";
}
/**

* Columns from the segments table.

*

*/

public static class SegmentsColumns

{

/** The track _id to which this segment belongs */

public static final String TRACK = "track";
static final String TRACK TYPE =
static final String _ID_TYPE =

/**

* Columns from the waypoints table.

*

* @author Alexandros Ntakas

*/

public static class WaypointsColumns

{

"INTEGER NOT NULL";
"INTEGER PRIMARY KEY AUTOINCREMENT";

/** The latitude */
public static final String LATITUDE = "latitude";
/** The longitude */
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public static final String LONGITUDE = "longitude";
/** The recorded time */
public static final String TIME = "time";
/** The speed in meters per second */
public static final

/** The segment

public static final
/** The accuracy of
public static final
/** The altitude */
public static final
/** the bearing of the fix */

public static final String

public
public
public
public
public
public
public

static
static
static
static
static
static
static
static
static

static
static
static
static
static
static
static

/**

* Columns from

*

*/

static
static
static
static
static
static
static

final
final
final
final
final
final
final
final
final

final
final
final
final
final
final
final

final
final
final
final
final
final
final

String
String
String
String
String
String
String
String
String

String
String
String
String
String
String
String

id

String SPEED = "sp

eed";

to which this segment belongs */

String SEGMENT = "tracksegment";
the fix */
String ACCURACY = "accuracy";
String ALTITUDE = "altitude";
BEARING = "bearing";
String MINLATENCY = "minlatency";
String MAXLATENCY = "maxlatency";
String RECEIVED = "received";
String LOST = "lost";
String CELLID = "cellid";
String LAC = "lac";

String NETWORKTYPE

LATITUDE TYPE = "REAL NOT NULL";
LONGITUDE TYPE = "REAL NOT NULL";
TIME TYPE = "INTEGER NOT NULL";
SPEED_TYPE = "REAL NOT NULL";
SEGMENT TYPE = "INTEGER NOT NULL";
ACCURACY TYPE = "REAL";

ALTITUDE TYPE = "REAL";

BEARING TYPE = "REAL";

_ID TYPE = "INTEGER PRIMARY KEY AUTOINCREMENT";
MINLATENCY TYPE = "INTEGER";
MAXLATENCY TYPE = "INTEGER";
RECEIVED TYPE = "INTEGER";

LOST _TYPE = "INTEGER";

CELLID TYPE = "INTEGER";
LAC_TYPE = "INTEGER";
NETWORKTYPE TYPE = "INTEGER";

the media table.

public static class MediaColumns

{

= "networktype";

/** The track _id to which this segment belongs */

public static final
static final String
public static final
static final String
public static final
static final String
public static final
static final String
static final String

String TRACK
TRACK_TYPE

String SEGMENT

SEGMENT TYPE

String WAYPOINT

WAYPOINT TYPE
String URI
URI TYPE

_ID _TYPE

"track";

"INTEGER NOT NULL";
"segment";

"INTEGER NOT NULL";
"waypoint";
"INTEGER NOT NULL";
"uri";

"TEXT";

"INTEGER PRIMARY KEY AUTOINCREMENT";
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GPStrackingProvider. java
package nl.sogeti.android.gpstracker.db;
import java.util.List;

import nl.sogeti.android.gpstracker.db.GPStracking.Media;
import nl.sogeti.android.gpstracker.db.GPStracking.Segments;
import nl.sogeti.android.gpstracker.db.GPStracking.Tracks;
import nl.sogeti.android.gpstracker.db.GPStracking.Waypoints;
import android.app.SearchManager;

import android.content.ContentProvider;

import android.content.ContentResolver;

import android.content.ContentUris;

import android.content.ContentValues;

import android.content.UriMatcher;

import android.database.Cursor;

import android.database.sglite.SQLiteDatabase;

import android.database.sglite.SQLiteQueryBuilder;

import android.location.Location;

import android.net.Uri;

import android.provider.LiveFolders;

import android.util.Log;

* Goal of this Content Provider is to make the GPS Tracking information

* uniformly available to this application and even other applications. The

* GPS-tracking database can hold, tracks, segments or waypoints

* <p>

* A track is an actual route taken from start to finish. All the GPS locations
* collected are waypoints. Waypoints taken in sequence without loss of

* GPS-signal are considered connected and are grouped in segments. A route is

* build up out of 1 or more segments.

* <p>

* For example:<br>

* <code>content://nl.sogeti.android.gpstracker/tracks</code> is the URI that

* returns all the stored tracks or starts a new track on insert

* <p>

* <code>content://nl.sogeti.android.gpstracker/tracks/2</code> is the URI

* string that would return a single result row, the track with ID = 23.

* <p>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/segments</code> is the
* URI that returns all the stored segments of a track with ID = 2 or starts a

* new segment on insert

* <p>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/waypoints</code> is the
* URI that returns all the stored waypoints of a track with ID = 2

* <p>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/segments</code> is the
* URI that returns all the stored segments of a track with ID = 2

* <p>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/segments/3</code> is

* the URI string that would return a single result row, the segment with ID = 3
* of a track with ID = 2

* <p>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/segments/1/waypoints</code>
* is the URI that returns all the waypoints of a segment 1 of track 2.

* <p>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/segments/1/waypoints/52</code>
* is the URI string that would return a single result row, the waypoint with ID
* = 52

* <p>
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* Media is stored under a waypoint and may be queried as:<br>
*

<code>content://nl.sogeti.android.gpstracker/tracks/2/segments/3/waypoints/22/media</code

>
* <p>
* All media for a segment can be queried with:<br>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/segments/3/media</code>

* <p>

* All media for a track can be queried with:<br>

* <code>content://nl.sogeti.android.gpstracker/tracks/2/media</code>
* <p>

* The whole set of collected media may be queried as:<br>

* <code>content://nl.sogeti.android.gpstracker/media</code>

* <p>

* A single media is stored with an ID, for instance ID = 12:<br>

* <code>content://nl.sogeti.android.gpstracker/media/12</code>

* @version $Id: GPStrackingProvider.java 528 2010-05-09 19:49:23Z rcgroot

* @author Alexandros Ntakas
*/
public class GPStrackingProvider extends ContentProvider {
private static final String TAG = "OGT.GPStrackingProvider";

/* Action types as numbers for using the UriMatcher */

private static final int TRACKS = 1;

private static final int TRACK ID = 2;

private static final int TRACK MEDIA = 3;

private static final int TRACK WAYPOINTS = 4;

private static final int SEGMENTS = 5;

private static final int SEGMENT_ ID = 6;

private static final int SEGMENT MEDIA = 7;

private static final int WAYPOINTS = 8;

private static final int WAYPOINT ID = 9;

private static final int WAYPOINT MEDIA = 10;

private static final int SEARCH SUGGEST_ID = 11;

private static final int LIVE FOLDERS = 12;

private static final int MEDIA = 13;

private static final int MEDIA ID = 14;

private static final String[] SUGGEST PROJECTION = new String[] {
Tracks. ID,
Tracks.NAME + " AS " + SearchManager.SUGGEST COLUMN TEXT 1,
"datetime (" + Tracks.CREATION TIME + "/1000, 'unixepoch') as "

+ SearchManager.SUGGEST_COLUMN_TEXT_2,

Tracks. ID + " AS " + SearchManager.SUGGEST_COLUMN_INTENT_ DATA ID

}i
private static final String[] LIVE PROJECTION = new String[] {
Tracks. ID + " AS " + LiveFolders. ID,
Tracks.NAME + " AS " + LiveFolders.NAME,
"datetime (" + Tracks.CREATION TIME + "/1000, 'unixepoch') as "
+ LiveFolders.DESCRIPTION };

private static UriMatcher sURIMatcher = new UriMatcher (UriMatcher.NO MATCH) ;

/‘k‘k

* Although it is documented that in addURI (null, path, 0) "path" should be
* an absolute path this does not seem to work. A relative path gets the

* jobs done and matches an absolute path.
*/

static {

GPStrackingProvider.sURIMatcher = new UriMatcher (UriMatcher.NO MATCH) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY, "tracks",
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GPStrackingProvider.TRACKS) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#", GPStrackingProvider.TRACK ID);
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/media", GPStrackingProvider.TRACK MEDIA);
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/waypoints", GPStrackingProvider.TRACK WAYPOINTS) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/segments", GPStrackingProvider.SEGMENTS) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/segments/#", GPStrackingProvider.SEGMENT ID);
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/segments/#/media", GPStrackingProvider.SEGMENT MEDIA) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/segments/#/waypoints"™, GPStrackingProvider.WAYPOINTS) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/segments/#/waypoints/#",
GPStrackingProvider .WAYPOINT 1ID);
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"tracks/#/segments/#/waypoints/#/media",
GPStrackingProvider .WAYPOINT MEDIA) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY, "media",
GPStrackingProvider.MEDIA) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,
"media/#", GPStrackingProvider.MEDIA ID);

GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,

"live folders/tracks", GPStrackingProvider.LIVE FOLDERS) ;
GPStrackingProvider.sURIMatcher.addURI (GPStracking.AUTHORITY,

"search suggest query", GPStrackingProvider.SEARCH SUGGEST 1ID);

private DatabaseHelper mDbHelper;

@Override
public int delete (Uri uri, String selection, String[] selectionArgs) {

int match = GPStrackingProvider.sURIMatcher.match (uri) ;
int affected = 0;
switch (match) {
case GPStrackingProvider.TRACK ID:
affected = this.mDbHelper.deleteTrack (new Long(uri
.getLastPathSegment () ) .longValue()) ;
break;
case GPStrackingProvider.MEDIA ID:
affected = this.mDbHelper.deleteMedia (new Long (uri

.getLastPathSegment ()) .longValue());
break;
default:
affected = 0;
break;

}

return affected;

@Override
public String getType (Uri uri) {

int match = GPStrackingProvider.sURIMatcher.match (uri);
String mime = null;
switch (match) {
case TRACKS:
mime = Tracks.CONTENT TYPE;
break;
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case TRACK_ID:
mime = Tracks.CONTENT ITEM TYPE;
break;

case SEGMENTS:
mime = Segments.CONTENT TYPE;
break;

case SEGMENT_ID:
mime = Segments.CONTENT ITEM TYPE;
break;

case WAYPOINTS:
mime = Waypoints.CONTENT TYPE;
break;

case WAYPOINT ID:
mime = Waypoints.CONTENT ITEM TYPE;
break;

}

return mime;

@Ooverride
public Uri insert (Uri uri, ContentValues values) {
Uri insertedUri = null;
int match = GPStrackingProvider.sURIMatcher.match (uri);
List<String> pathSegments = null;
long trackId;
long segmentId;
long waypointId = -1;
long medialId;
switch (match) {
case WAYPOINTS:
pathSegments = uri.getPathSegments();
trackId = Integer.parselnt (pathSegments.get (1))
segmentId = Integer.parselnt (pathSegments.get(3));

Location loc = new Location (TAG) ;

Double latitude = values.getAsDouble (Waypoints.LATITUDE) ;
Double longitude = values.getAsDouble (Waypoints.LONGITUDE) ;

Long time = values.getAsLong (Waypoints.TIME) ;
Long speed = values.getAsLong (Waypoints.SPEED) ;

if (time == null) {

time = System.currentTimeMillis();
}
if (speed == null) {

speed = 01;

}

loc.setLatitude (latitude) ;
loc.setLongitude (longitude) ;
loc.setTime (time) ;
loc.setSpeed(speed) ;

if (values.containsKey (Waypoints.ACCURACY)) {

loc.setAccuracy (values.getAsFloat (Waypoints.ACCURACY) ) ;

}
if (values.containsKey (Waypoints.ALTITUDE)) {

loc.setAltitude (values.getAsDouble (Waypoints.ALTITUDE)) ;

}
if (values.containsKey (Waypoints.BEARING)) {

loc.setBearing(values.getAsFloat (Waypoints.BEARING)) ;
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ContentValues valuesHelp = new ContentValues();

if (values.containsKey (Waypoints.MINLATENCY)) {
valuesHelp.put (Waypoints .MINLATENCY, values.getAsLong (Waypoints.MINLATENCY)) ;
valuesHelp.put (Waypoints.MAXLATENCY, values.getAsLong (Waypoints.MAXLATENCY)) ;
valuesHelp.put (Waypoints.RECEIVED, values.getAsLong (Waypoints.RECEIVED)) ;
valuesHelp.put (Waypoints.LOST, values.getAsLong (Waypoints.LOST))

// CellID and Lac information
valuesHelp.put (Waypoints.CELLID, values.getAsInteger (Waypoints.CELLID))
valuesHelp.put (Waypoints.LAC, values.getAsInteger (Waypoints.LAC))

// NetworkType
valuesHelp.put (Waypoints .NETWORKTYPE,
values.getAsInteger (Waypoints.NETWORKTYPE)) ;

waypointId = this.mDbHelper.insertWaypoint (trackId, segmentId, loc, valuesHelp);
insertedUri = ContentUris.withAppendedId(uri, waypointId);
break;
case WAYPOINT MEDIA:
pathSegments = uri.getPathSegments() ;
trackId = Integer.parselnt (pathSegments.get(1l));
segmentId = Integer.parselnt (pathSegments.get(3));
waypointId = Integer.parselnt (pathSegments.get(5));
String mediaUri = values.getAsString(Media.URI);
mediald = this.mDbHelper.insertMedia (trackId, segmentId, waypointId, mediaUri);
insertedUri = ContentUris.withAppendedId(Media.CONTENT URI, mediald);
break;
case SEGMENTS:
pathSegments = uri.getPathSegments() ;
trackId = Integer.parselnt (pathSegments.get(1l));
segmentId = this.mDbHelper.toNextSegment (trackId);
insertedUri = ContentUris.withAppendedId(uri, segmentId);
break;
case TRACKS:
String name = (values == null) ? "" : values.getAsString(Tracks.NAME) ;

ContentValues valuesHelper = new ContentValues();
String NMC = values.getAsString(Tracks.NMC) ;

String ServerIP = values.getAsString(Tracks.SERVERIP) ;
String Area = values.getAsString(Tracks.AREA) ;

valuesHelper.put (Tracks.NMC, NMC) ;

valuesHelper.put (Tracks.SERVERIP, ServerIP);

valuesHelper.put (Tracks.AREA, Area);

if (NMC == "DOWNLOAD") {
int PacketSize = values.getAsInteger (Tracks.PACKETSIZE) ;
valuesHelper.put (Tracks.PACKETSIZE, PacketSize);

} else if (NMC == "PING") {
int PingAttempts = values.getAsInteger (Tracks.PINGATTEMPTS) ;
valuesHelper.put (Tracks.PINGATTEMPTS, PingAttempts);

trackId = this.mDbHelper.toNextTrack (name, valuesHelper);
insertedUri = ContentUris.withAppendedId(uri, trackId);
break;
default:
Log.e (GPStrackingProvider.TAG, "Unable to match the insert URI: "
+ uri.toString());
insertedUri = null;
break;
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return insertedUri;

@Override
public boolean onCreate() {
if (this.mDbHelper == null) {

this.mDbHelper = new DatabaseHelper (getContext ());
}

return true;

@Override
public Cursor query(Uri uri, String[] projection, String selection,
String[] selectionArgs, String sortOrder) {

int match = GPStrackingProvider.sURIMatcher.match (uri);

String tableName = null;
String whereclause = null;
String sortorder = null;
List<String> pathSegments = uri.getPathSegments();
switch (match) {
case TRACKS:
tableName = Tracks.TABLE;
break;
case TRACK_ID:
tableName = Tracks.TABLE;
whereclause = Tracks. ID + " = " + new Long(pathSegments.get (1)) .longValue();
break;
case SEGMENTS:
tableName = Segments.TABLE;
whereclause = Segments.TRACK + " = " + new Long(pathSegments.get(l)) .longValue();
break;
case SEGMENT_ ID:
tableName = Segments.TABLE;
whereclause = Segments.TRACK + " =
+ new Long(pathSegments.get(l)).longValue() + " and "
+ Segments. ID + " ="
+ new Long (pathSegments.get (3)) .longValue();
break;
case WAYPOINTS:
tableName = Waypoints.TABLE;

whereclause = Waypoints.SEGMENT + " = " + new
Long (pathSegments.get (3)) .longValue () ;
break;

case WAYPOINT ID:
tableName = Waypoints.TABLE;
whereclause = Waypoints.SEGMENT + " =
+ new Long (pathSegments.get(3)) .longValue() + " and "
+ Waypoints. ID + " ="
+ new Long (pathSegments.get(5)) .longValue();
break;
case TRACK WAYPOINTS:
tableName = Waypoints.TABLE + " INNER JOIN " + Segments.TABLE

+ " ON " + Segments.TABLE + "." + Segments. ID + "=="
+ Waypoints.SEGMENT;
whereclause = Segments.TRACK + " = " + new Long(pathSegments.get(l)).longValue();

break;

case GPStrackingProvider.MEDIA:
tableName = Media.TABLE;
break;

case GPStrackingProvider.MEDIA ID:
tableName = Media.TABLE;
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whereclause = Media. ID + " =
break;

case TRACK MEDIA:
tableName = Media.TABLE;
whereclause = Media.TRACK + "
break;

case SEGMENT MEDIA:
tableName = Media.TABLE;

whereclause Media.TRACK + "
+ new Long(pathSegments
+ Media.SEGMENT + " ="
+ new Long (pathSegments
break;
case WAYPOINT MEDIA:
tableName Media.TABLE;
whereclause Media.TRACK + "
+ new Long (pathSegments
Media.SEGMENT + " ="

Media.WAYPOINT + "

+ o+ o+ o+

break;

case SEARCH_SUGGEST_1ID:
tableName Tracks.TABLE;
if null

(selectionArgs[0] ==
null;

null;

selection
selectionArgs
sortorder
} else {
selectionArgs|[0]

}

projection

break;
case LIVE FOLDERS:
tableName = Tracks.TABLE;

projection LIVE PROJECTION;

sortorder
break;
default:

.get (1)) .longValue ()

+ new Long(pathSegments.get(l)) .longValue () ;

" + new Long(pathSegments.get (1)) .longValue();

"

+ " and

.get (3)) .longValue() ;

.get (1)) .longValue ()

new Long (pathSegments.get (3)) .longValue ()

"

(N

"$" + selectionArgs[0]

SUGGEST_PROJECTION;

Log.e (GPStrackingProvider.TAG,

"Unable to come to an action in the query uri:

+ uri.toString())
return null;

’

+ " and "

+ " and

new Long (pathSegments.get (5)) .longValue();

selectionArgs[0].equals("")) {

Tracks.CREATION TIME + " desc";

wown

+ "s"y;

Tracks.CREATION TIME + " desc";

"

// SQLiteQueryBuilder is a helper class that creates the

// proper SQL syntax for us.
SQLiteQueryBuilder gBuilder

// Set the table we're querying.
gBuilder.setTables (tableName) ;

// If the query ends in a specific record number,
// being asked for a specific record,

// WHERE clause in our query.

if (whereclause != null) {

new SQLiteQueryBuilder();

we're
so set the

gBuilder.appendWhere (whereclause) ;

// Make the query.
SQLiteDatabase mDb
Cursor c

gBuilder.query (mDb, projection,

this.mDbHelper.getWritableDatabase () ;

selection, selectionArgs,
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null, null, sortorder);
c.setNotificationUri (getContext () .getContentResolver (), uri);
return c;

@Override
public int update (Uri uri, ContentValues givenValues, String selection,
String[] selectionArgs) {
int updates = -1;

int match = GPStrackingProvider.sURIMatcher.match (uri);

String tableName;

String whereclause;

ContentValues args = new ContentValues();
Uri notifyUri;

switch (match) {
case TRACK_ID:
tableName = Tracks.TABLE;
long trackId = new Long (uri.getLastPathSegment ()) .longValue() ;
whereclause = Tracks. ID + " = " + trackId;
args.put (Tracks.NAME, givenValues.getAsString(Tracks.NAME)) ;
notifyUri = ContentUris.withAppendedId(Tracks.CONTENT URI, trackId);
break;
default:
Log.e (GPStrackingProvider.TAG,
"Unable to come to an action in the query uri"
+ uri.toString());
return -1;

// Execute the query.
SQLiteDatabase mDb = this.mDbHelper.getWritableDatabase() ;
updates = mDb.update (tableName, args, whereclause, null);

ContentResolver resolver = this.getContext ().getContentResolver () ;
resolver.notifyChange (notifyUri, null);

return updates;

GPSLoggerService. java

package nl.sogeti.android.gpstracker.logger;
import java.io.IOException;

import java.net.DatagramPacket;

import java.net.DatagramSocket;

import java.net.InetAddress;

import java.net.NetworkInterface;
import java.net.SocketException;
import java.net.UnknownHostException;
import java.util.Enumeration;

import java.util.LinkedList;

import java.util.Queue;

import java.util.Vector;

import java.util.concurrent.Semaphore;

import nl.sogeti.android.gpstracker.R;
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* A system service as controlling the background logging of gps locations.

*

* @author Alexandros Ntakas

*/

public class GPSLoggerService extends Service ({

private
private
private
private
private
private
private
private

private
private
private
private
private
private

static final
static final
static final
static final
static final
static final
static final
static final

static final
static final
static final
static final
static final
static final

int MAX REASONABLE SPEED = 60;
int MAX REASONABLE ALTITUDECHANGE = 200;

String TAG = "OGT.GPSLoggerService";

int LOGGING_GLOBAL = 3;

String SERVICESTATE STATE = "SERVICESTATE STATE";

String SERVICESTATE PRECISION = "SERVICESTATE PRECISION";
String SERVICESTATE SEGMENTID = "SERVICESTATE SEGMENTID";
String SERVICESTATE TRACKID = "SERVICESTATE TRACKID";

int ADDGPSSTATUSLISTENER = 0;

int REQUEST FINEGPS LOCATIONUPDATES = 1;

int REQUEST NORMALGPS LOCATIONUPDATES = 2;

int REQUEST COARSEGPS_ LOCATIONUPDATES = 3;

int REQUEST GLOBALGPS LOCATIONUPDATES = 4;

int REGISTERONSHAREDPREFERENCECHANGELISTENER = 5;
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private static final int STOPLOOPER = 6;

private Download DL;
private TelephonyManager tm;
private CellID LAC cidlac;

private Context mContext;

private LocationManager mLocationManager;
private NotificationManager mNoticationManager;
private PowerManager.WakeLock mWakeLock;
private Handler mHandler;

private boolean mSpeedSanityCheck;

private long mTrackId = -1;

private long mSegmentId = -1;

private long mWaypointId = -1;

private int mPrecision;

private int mLoggingState = Constants.STOPPED;
private boolean mStartNextSegment;

private Location mPreviousLocation;
private Notification mNotification;

private Vector<Location> mWeakLocations;
private Queue<Double> mAltitudes;

/**
* <code>mAcceptableAccuracy</code> indicates the maximum acceptable
* accuracy of a waypoint in meters.

*/
private float mMaxAcceptableAccuracy = 20;
private int mSatellites = 0;
/**
* Listens to changes in preference to precision and sanity checks
*/
private OnSharedPreferenceChangelListener mSharedPreferenceChangelistener = new
OnSharedPreferenceChangeListener () {

public void onSharedPreferenceChanged (SharedPreferences sharedPreferences, String
key) {
}
}i

/**
* Listens to location changes and provider availability
*/
private LocationListener mLocationListener = new LocationListener() {

public void onLocationChanged (Location location) {
if (isLogging() && (StartTime > 0)
&& (System.currentTimeMillis () - StartTime > 10000)) {
if (mStartNextSegment) {
mStartNextSegment = false;
startNewSegment () ;
}

storeLocation (location) ;

public void onProviderDisabled(String provider) {
if (mPrecision != LOGGING_GLOBAL
&& provider.equals (LocationManager.GPS PROVIDER)) {
disabledProviderNotification(R.string.service gpsdisabled);
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} else if (mPrecision == LOGGING_GLOBAL
&& provider.equals (LocationManager.NETWORK PROVIDER)) {
disabledProviderNotification(R.string.service datadisabled);

public void onProviderEnabled(String provider) {
if (mPrecision != LOGGING GLOBAL
&& provider.equals (LocationManager.GPS_PROVIDER)) {
enabledProviderNotification (R.string.service gpsenabled);
mStartNextSegment = true;
} else if (mPrecision == LOGGING_GLOBAL
&& provider.equals (LocationManager .NETWORK PROVIDER)) {
enabledProviderNotification (R.string.service dataenabled);

public void onStatusChanged(String provider, int status, Bundle extras) {
Log.w(TAG, String.format ("Provider %s changed to status %d",
provider, status));

}i

/**
* Listens to GPS status changes
*/
private Listener mStatusListener = new GpsStatus.Listener () {

public synchronized void onGpsStatusChanged (int event) {
switch (event) {
case GpsStatus.GPS EVENT SATELLITE STATUS:
GpsStatus status = mLocationManager.getGpsStatus (null);
mSatellites = 0;
Iterable<GpsSatellite> list = status.getSatellites();
for (GpsSatellite satellite : 1list) {
if (satellite.usedInFix()) {
mSatellites++;

}
updateNotification () ;
break;

default:
break;

/**
* Listens to Signal changes
*/
private PhoneStatelListener onCellChange = new PhoneStatelListener () {
GsmCellLocation loc;
int cellid;
int lac;
int networkType;
String networkTypeString;

public void onCelllLocationChanged(Celllocation location) {

loc = (GsmCellLocation) location;
cellid = loc.getCid();
lac = loc.getLac();
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networkType = tm.getNetworkType () ;

switch (networkType) {

case TelephonyManager.NETWORK TYPE UNKNOWN :

networkTypeString =
break;

"UNKNOWN" ;

case TelephonyManager.NETWORK TYPE GPRS:

networkTypeString =
break;

"GPRS";

case TelephonyManager.NETWORK TYPE EDGE:

networkTypeString =
break;

"EDGE" ;

case TelephonyManager.NETWORK TYPE UMTS:

networkTypeString =

"UMTS";

cellid = transform(cellid, "UMTS");

break;

case TelephonyManager .NETWORK TYPE CDMA:

networkTypeString =
break;

"CDMA";

case TelephonyManager.NETWORK TYPE EVDO 0:

networkTypeString =

"EVDO_0";

cellid = transform(cellid, "EVDO 0");

break;

case TelephonyManager.NETWORK TYPE EVDO_A:

networkTypeString =

"EVDO A";

cellid = transform(cellid, "EVDO A");

break;

case TelephonyManager.NETWORK TYPE 1xRTT:

networkTypeString =
break;

"1xRTT";

case TelephonyManager.NETWORK TYPE HSDPA:

networkTypeString =

"HSDPA";

cellid = transform(cellid, "HSDPA");

break;

case TelephonyManager.NETWORK TYPE HSUPA:

networkTypeString =

"HSUPA";

cellid = transform(cellid, "HSUPA");

break;

case TelephonyManager.NETWORK TYPE HSPA:

networkTypeString =

"HSPA";

cellid = transform(cellid, "HSPA");

break;

case TelephonyManager.NETWORK TYPE IDEN:

networkTypeString =
break;

"IDEN";

cidlac.setValues (cellid, lac);

public int transform(int cellid, String caller) {
Log.e("CellIDTest", "transform" + " ...caller:"
String cidhexS = Integer.toHexString(cellid);
int length cidhexS = cidhexS.length();

String cidhexSlast4S =

cidhexS.substring(length cidhexS - 4)

int cid = Integer.parselnt (cidhexSlast4S, 16);

return cid;

}i

+ caller);

private IBinder mBinder = new IGPSLoggerServiceRemote.Stub () {

public int loggingState ()

throws RemoteException {

’
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return mLoggingState;

public long startLogging() throws RemoteException {
GPSLoggerService.this.startLogging() ;
return mTrackId;

public void pauselLogging () throws RemoteException {
GPSLoggerService.this.pauseLogging () ;

public long resumelogging () throws RemoteException {
GPSLoggerService.this.resumelLogging () ;
return mSegmentId;

public void stopLogging() throws RemoteException {
GPSLoggerService.this.stopLogging() ;

public Uri storeMediaUri (Uri mediaUri) throws RemoteException ({
GPSLoggerService.this.storeMediaUri (mediaUri) ;
return null;

public boolean isMediaPrepared() throws RemoteException {
return GPSLoggerService.this.isMediaPrepared() ;

}i
private Semaphore handlerGatekeeper;

private class GPSLoggerServiceThread extends Thread ({
public void run() {
Looper.prepare () ;
mHandler = new Handler () {
public void handleMessage (Message msg) {
_handleMessage (msg) ;

}i
handlerGatekeeper.release() ;
Looper.loop () ;

/**
* Message handler method to do the work off-loaded by mHandler to
* GPSLoggerServiceThread
*
* @param msg
*/
private void handleMessage (Message msg) {
switch (msg.what) {
case ADDGPSSTATUSLISTENER:
this.mLocationManager.addGpsStatusListener (mStatusListener);
break;
case REGISTERONSHAREDPREFERENCECHANGELISTENER:
PreferenceManager.getDefaultSharedPreferences (this.mContext)
.registerOnSharedPreferenceChangelListener (
mSharedPreferenceChangeListener) ;
break;
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case REQUEST FINEGPS_ LOCATIONUPDATES:
mMaxAcceptableAccuracy = 10f;
mLocationManager.requestLocationUpdates (
LocationManager.GPS_PROVIDER, 0, 0, this.mLocationListener);
break;
case REQUEST NORMALGPS LOCATIONUPDATES:
mMaxAcceptableAccuracy = 20f;
mLocationManager.requestLocationUpdates (
LocationManager.GPS PROVIDER, 0, 0, this.mLocationListener);
break;
case REQUEST COARSEGPS_ LOCATIONUPDATES:
mMaxAcceptableAccuracy = 50f;
mLocationManager.requestLocationUpdates (
LocationManager.GPS_PROVIDER, 0, 0, this.mLocationListener);
break;
case REQUEST GLOBALGPS LOCATIONUPDATES:
mMaxAcceptableAccuracy = 1000f;
mLocationManager.requestLocationUpdates (
LocationManager .NETWORK PROVIDER, 0, 0, this.mLocationListener);
if (!isNetworkConnected()) {
disabledProviderNotification(R.string.service connectiondisabled);
}
break;
case STOPLOOPER:
mLocationManager.removeGpsStatusListener (mStatusListener) ;
mLocationManager.removeUpdates (mLocationListener) ;
Looper.myLooper () .quit () ;
break;

/**
* Called by the system when the service is first created. Do not call this
* method directly. Be sure to call super.onCreate().
*/
@Override
public void onCreate() {
super.onCreate () ;

handlerGatekeeper = new Semaphore (0);
new GPSLoggerServiceThread () .start();

mWeakLocations = new Vector<Location>(3);
mAltitudes = new LinkedList<Double> () ;
mLoggingState = Constants.STOPPED;
mStartNextSegment = false;

mContext = getApplicationContext();

mLocationManager = (LocationManager) this.mContext
.getSystemService(Context.LOCATIONisERVICE);
mNoticationManager = (NotificationManager) this.mContext

.getSystemService (Context .NOTIFICATION SERVICE) ;
mNoticationManager.cancel (R.layout.map) ;

SharedPreferences sharedPreferences = PreferenceManager
.getDefaultSharedPreferences (this.mContext) ;

mSpeedSanityCheck = sharedPreferences.getBoolean (
Constants.SPEEDSANITYCHECK, false);
boolean startImmidiatly = PreferenceManager
.getDefaultSharedPreferences (this.mContext) .getBoolean (
Constants.LOGATSTARTUP, false);
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if (startImmidiatly && mLoggingState == Constants.STOPPED) {
startLogging () ;
ContentValues values = new ContentValues();
values.put (Tracks.NAME, "Recorded at startup"):;
getContentResolver () .update (
ContentUris.withAppendedId(Tracks.CONTENT URI, mTrackId),
values, null, null);

Message msg = Message.obtain() ;
msg.what = REGISTERONSHAREDPREFERENCECHANGELISTENER;

sendMessage (msg) ;

@Override

public void onDestroy () {
super.onDestroy () ;
stopLogging () ;
Message msg = Message.obtain() ;
msg.what = STOPLOOPER;
sendMessage (msg) ;

private void crashProtectState() {

SharedPreferences preferences = PreferenceManager
.getDefaultSharedPreferences (mContext) ;

Editor editor = preferences.edit();
editor.putLong (SERVICESTATE TRACKID, mTrackId);
editor.putLong (SERVICESTATE SEGMENTID, mSegmentId);
editor.putInt (SERVICESTATE PRECISION, mPrecision);
editor.putInt (SERVICESTATE STATE, mLoggingState);
editor.commit () ;

private synchronized void crashRestoreState() {
SharedPreferences preferences = PreferenceManager
.getDefaultSharedPreferences (mContext) ;
long previousState = preferences.getInt (SERVICESTATE STATE, Constants.STOPPED);
if (previousState == Constants.LOGGING
|| previousState == Constants.PAUSED) {
Log.w (TAG, "Recovering from a crash or kill and restoring state.");

setupNotification();

mTrackId = preferences.getLong (SERVICESTATE TRACKID, -1);
mSegmentId = preferences.getLong (SERVICESTATE SEGMENTID, -1);
mPrecision = preferences.getInt (SERVICESTATE PRECISION, -1);

if (previousState == Constants.LOGGING) {
mLoggingState = Constants.PAUSED;
resumelogging () ;

} else if (previousState == Constants.PAUSED) {
mLoggingState = Constants.LOGGING;
pauselogging () ;

}

}
}
@Override

public IBinder onBind(Intent intent) {
return this.mBinder;
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protected boolean isLogging () {

return this.mLoggingState == Constants.LOGGING;
}
protected boolean isMediaPrepared() {
return ! (mTrackId < 0 || mSegmentId < 0 || mWaypointId < 0);

public synchronized void startLogging () {
if (this.mLoggingState == Constants.STOPPED) {
ServerIPChoice = new String(PreferenceManager
.getDefaultSharedPreferences (this.mContext) .getString(
Constants.SERVERIP, "192.168.1.1"));

Log.e("!!!!", ServerIPChoice);
NetworkingMeasurementChoice = new Integer (PreferenceManager
.getDefaultSharedPreferences (this.mContext) .getString(
Constants.NETWORKINGMEASUREMENT, "0")).intValue();
PacketSizeChoice = new Integer (PreferenceManager

.getDefaultSharedPreferences (this.mContext) .getString(
Constants.PACKETSIZE, "0")).intValue():;
IndoorsSelection = new Boolean (PreferenceManager
.getDefaultSharedPreferences (this.mContext) .getBoolean (
Constants.INDOORSCHECK, false)).booleanValue();
switch (PacketSizeChoice) {
case Constants.BYTES200:

msgl = "200 ";
PacketSizel = 200;
break;

case Constants.BYTES500:
msgl = "500 ";
PacketSizel = 500;
break;

case Constants.BYTES1000:
msgl = "1000";
PacketSizel = 1000;
break;

case Constants.BYTES1400:
msgl = "1400";
PacketSizel = 1400;
break;

}

PingAttemptsChoice = new Integer (PreferenceManager

.getDefaultSharedPreferences (this.mContext) .getString(
Constants.PINGATTEMPTS, "0")).intValue();

switch (PingAttemptsChoice) {
case Constants.PINGATTEMPTS4:

PingAttemptsl = 4;

break;
case Constants.PINGATTEMPTSS:

PingAttemptsl = 8;

break;
case Constants.PINGATTEMPTS16:

PingAttemptsl = 16;

break;
case Constants.PINGATTEMPTS32:

PingAttemptsl = 32;

break;
}
StartTime = 0; // To avoid storelocation to store a location before
// DL or Ping has started
startNewTrack () ;
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requestLocationUpdates () ;

Message msg = Message.obtain();
msg.what = ADDGPSSTATUSLISTENER;
sendMessage (msqg) ;

this.mLoggingState = Constants.LOGGING;
updateWakeLock () ;

setupNotification();
crashProtectState () ;

// Telephony Manager (listen for signal changes)

cidlac = new CellID LAC();

tm = (TelephonyManager) getSystemService (Context.TELEPHONY SERVICE) ;
tm.listen(onCellChange, PhoneStatelListener.LISTEN CELL_LOCATION) ;

if (NetworkingMeasurementChoice == Constants.DOWNLOADCHOICE) {
// Download
cl = new Count{();
d = new Downloading();

DL = new Download(msgl, PacketSizel, ServerIPChoice);
new Thread(DL) .start();
} else if (NetworkingMeasurementChoice == Constants.PINGCHOICE) {
c = new Count();
p = new Pinging();

snts = new StartNextTimeSegment () ;
cts = new CurrentTimeSegment () ;
st = new SendTime () ;

r = new Results();

if (IndoorsSelection == false) {
// Ping Outdoors
p.setTrue();

new Thread(new PingSend(PingAttemptsl, ServerIPChoice)) .start();
new Thread(new PingReceive()) .start();
} else if (IndoorsSelection == true) {

// Ping Indoors
p.setTrue () ;

new Thread(new PingSendIndoors (PingAttemptsl, ServerIPChoice)) .start();
new Thread(new PingReceive()) .start();
}
}
}
}
public synchronized void pauselLogging () {
if (this.mLoggingState == Constants.LOGGING) ({
mLocationManager.removeGpsStatusListener (mStatusListener);
mLocationManager.removeUpdates (mLocationListener) ;
mLoggingState = Constants.PAUSED;
mPreviousLocation = null;
updateWakeLock () ;
updateNotification () ;
crashProtectState () ;
}
}
public synchronized void resumeLogging() {
if (this.mLoggingState == Constants.PAUSED) {
if (mPrecision != LOGGING_GLOBAL) {
mStartNextSegment = true;

}

requestLocationUpdates () ;
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Message msg = Message.obtain();
msg.what = ADDGPSSTATUSLISTENER;
sendMessage (msqg) ;

this.mLoggingState = Constants.LOGGING;
updateWakeLock () ;

updateNotification();
crashProtectState () ;

public synchronized void stopLogging () {
if (this.mLoggingState == Constants.PAUSED
|| this.mLoggingState == Constants.LOGGING) {
PreferenceManager.getDefaultSharedPreferences (this.mContext)
.unregisterOnSharedPreferenceChangelListener (
this.mSharedPreferenceChangelistener) ;

mLocationManager.removeGpsStatusListener (mStatusListener);
mLocationManager.removeUpdates (mLocationListener) ;

mLoggingState = Constants.STOPPED;
updateWakeLock () ;
mNoticationManager.cancel (R.layout.map);
crashProtectState () ;

if (NetworkingMeasurementChoice == Constants.DOWNLOADCHOICE) ({
DL.stopDownload() ;
} else if (NetworkingMeasurementChoice == Constants.PINGCHOICE) {

p.setFalse();

// Stop listening for updates (signal and cell location changes)
tm.listen(onCellChange, PhoneStatelListener.LISTEN NONE) ;

private void setupNotification() {
mNoticationManager.cancel (R.layout.map) ;

int icon = R.drawable.ic maps indicator current position;
CharSequence tickerText = getResources().getString(R.string.service start);
long when = System.currentTimeMillis();

mNotification = new Notification(icon, tickerText, when);
mNotification.flags |= Notification.FLAG ONGOING EVENT;

updateNotification () ;

private void updateNotification() {
CharSequence contentTitle = getResources().getString(R.string.app name);

String precision = getResources () .getStringArray (
R.array.precision choices) [mPrecision];
String state = getResources().getStringArray(R.array.state choices) [mLoggingState -

CharSequence contentText;
switch (mPrecision) {
case (LOGGING GLOBAL) :
contentText = getResources () .getString
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R.string.service networkstatus, state, precision);

break;
default:
contentText = getResources().getString(R.string.service gpsstatus,
state, precision, mSatellites);
break;

}

Intent notificationIntent = new Intent(this, LoggerMap.class);

notificationIntent.setData (ContentUris.withAppendedId (
Tracks.CONTENT_URI, mTrackId));

PendingIntent contentIntent = PendingIntent.getActivity(this, O,
notificationIntent, Intent.FLAG_ACTIVITY_NEW_TASK);

mNotification.setLatestEventInfo(this, contentTitle, contentText,
contentIntent) ;

mNoticationManager.notify (R.layout.map, mNotification);

private void enabledProviderNotification (int resId) {
mNoticationManager.cancel (R.id.icon) ;
CharSequence text = mContext.getString(resId);
Toast toast = Toast.makeText (mContext.getApplicationContext (), text,
Toast.LENGTH_LONG);
toast.show () ;

private void disabledProviderNotification (int resId) {
int icon = R.drawable.ic maps_indicator current position;
CharSequence tickerText = getResources () .getString(resId);
long when = System.currentTimeMillis();
Notification gpsNotification = new Notification(icon, tickerText, when);

gpsNotification.flags |= Notification.FLAG AUTO CANCEL;
CharSequence contentTitle = getResources().getString(R.string.app name) ;
CharSequence contentText = getResources () .getString(resId);

Intent notificationIntent = new Intent(this, LoggerMap.class);

notificationIntent.setData (ContentUris.withAppendedId (
Tracks.CONTENT URI, mTrackId));

PendingIntent contentIntent = PendingIntent.getActivity(this, 0,
notificationIntent, Intent.FLAG ACTIVITY NEW TASK);

gpsNotification.setLatestEventInfo (this, contentTitle, contentText,
contentIntent);

mNoticationManager.notify(R.id.icon, gpsNotification);

private void requestLocationUpdates () {
this.mLocationManager.removeUpdates (mLocationListener);
if (IndoorsSelection == false) {
Log.e ("GPSLoggerService",
"requestLocationUpdates: indoors == false ");

Message msg = Message.obtain();

msg.what = REQUEST FINEGPS LOCATIONUPDATES;
sendMessage (msqg) ;
handlerGatekeeper.release();

} else if (IndoorsSelection == true) {
Log.e ("GPSLoggerService",
"requestLocationUpdates: indoors == true ");
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private void sendMessage (Message msg) {
try {
handlerGatekeeper.acquire () ;
mHandler.sendMessage (msg) ;
handlerGatekeeper.release() ;
} catch (InterruptedException e) {
Log.e (TAG,
"Interrupted while waiting for handler to be created for message: "
+ msqg) ;

private void updateWakeLock () {
if (this.mLoggingState == Constants.LOGGING) {
PowerManager pm = (PowerManager) this.mContext
.getSystemService (Context.POWER SERVICE) ;
this.mWakeLock = pm
.newWakeLock (PowerManager.PARTIAL WAKE LOCK, TAG);
this.mWakeLock.acquire();
} else {
if (this.mWakeLock != null) {
this.mWakeLock.release () ;
this.mWakeLock = null;

/**
* Some GPS waypoints received are of too low quality for tracking use.
* Here, we filter those out.
*
* @param proposedLocation
* @return either the (cleaned) original or null when unacceptable
*/
public Location locationFilter (Location proposedLocation) {
// Do not log a waypoint which is more inaccurate then is configured to
// be acceptable

if (proposedLocation != null
&& proposedLocation.getAccuracy () > mMaxAcceptableAccuracy) {
Log.w (TAG,
String.format (
"A weak location was received, lots of inaccuracy... (%f is more then

max $f)",
proposedLocation.getAccuracy (),
mMaxAcceptableAccuracy)) ;
proposedlLocation = addBadLocation (proposedLocation);

// Do not log a waypoint which might be on any side of the previous
// waypoint
if (proposedLocation != null

&& mPreviousLocation != null

&& proposedLocation.getAccuracy() > mPreviousLocation

.distanceTo (proposedLocation)) {
Log.w (TAG,
String.format (
"A weak location was received, not quite clear from the previous

waypoint... (%f more then max %$f)",
proposedLocation.getAccuracy (),
mPreviousLocation.distanceTo (proposedLocation))) ;

proposedLocation = addBadLocation (proposedLocation);
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// Speed checks for NETWORK logging, check if the proposed location
// could be reached from the previous one in sane speed
if (mSpeedSanityCheck && proposedLocation != null
&& mPreviousLocation != null && mPrecision == LOGGING_GLOBAL) {
// To avoid near instant teleportation on network location or
// glitches cause continent hopping
float meters = proposedLocation.distanceTo (mPreviousLocation) ;

long seconds = (proposedLocation.getTime () - mPreviousLocation
.getTime()) / 1000L;
if (meters / seconds > MAX REASONABLE SPEED) {
Log.w (TAG,

"A strange location was recieved, a really high speed, prob wrong..

proposedLocation = addBadLocation (proposedLocation);

// Remove speed if not sane
if (mSpeedSanityCheck && proposedLocation != null
&& proposedLocation.getSpeed() > MAX REASONABLE SPEED) {
Log.w(TAG, "A strange speed, a really high speed, prob wrong...");
proposedLocation.removeSpeed () ;

// Remove altitude if not sane

if (mSpeedSanityCheck && proposedLocation != null
&& proposedLocation.hasAltitude()) {
if (!addSaneAltitude (proposedLocation.getAltitude())) {
Log.w (TAG,

"A strange altitude, a really big difference, prob wrong...");
proposedLocation.removeAltitude () ;

}

// Older bad locations will not be needed

if (proposedLocation != null) {
mWeakLocations.clear();

}

return proposedLocation;

* Store a bad location, when to many bad locations are stored the the
* storage is cleared and the least bad one is returned

* @param location
* bad location
* @return null when the bad location is stored or the least bad one if the
* storage was full
*/
private Location addBadLocation(Location location) {
mWeakLocations.add (location);
if (mWeakLocations.size() < 3) {
location = null;
} else {
Location best = mWeakLocations.lastElement () ;
for (Location whimp : mWeakLocations) {
if (whimp.hasAccuracy() && best.hasAccuracy ()
&& whimp.getAccuracy () < best.getAccuracy()) {
best = whimp;
} else {
if (whimp.hasAccuracy() && !best.hasAccuracy()) {

"y
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best = whimp;

}
mWeakLocations.clear () ;
location = best;

}

return location;

/**
* Builds a bit of knowledge about altitudes to expect and return if the
* added value is deemed sane.
*
* @param altitude
* @return whether the altitude is considered sane
*/
private boolean addSaneAltitude (double altitude) {
boolean sane = true;
double avg = 0;
int elements 0;
// Even insane altitude shifts increases alter perception
mAltitudes.add (altitude) ;
if (mAltitudes.size() > 3) {
mAltitudes.poll();

}
for (Double alt : mAltitudes) {
avg += alt;
elements++;
}
avg = avg / elements;
sane = Math.abs(altitude - avg) < MAX REASONABLE ALTITUDECHANGE;

return sane;

/**
* Triggered by events that start a new track
*/
private void startNewTrack() {
ContentValues valuesHelper = new ContentValues();
if (NetworkingMeasurementChoice == Constants.DOWNLOADCHOICE) ({
valuesHelper.put (Tracks.NMC, "DOWNLOAD") ;
valuesHelper.put (Tracks.PACKETSIZE, PacketSizel);
} else if (NetworkingMeasurementChoice == Constants.PINGCHOICE) {
valuesHelper.put (Tracks.NMC, "PING");
valuesHelper.put (Tracks.PINGATTEMPTS, PingAttemptsl);
}
valuesHelper.put (Tracks.SERVERIP, ServerIPChoice);

if (IndoorsSelection == false) {
valuesHelper.put (Tracks.AREA, "outdoors");
} else {

valuesHelper.put (Tracks.AREA, "indoors");

Uri newTrack = this.mContext.getContentResolver () .insert (
Tracks.CONTENT_URI, valuesHelper);
mTrackId = new Long(newTrack.getLastPathSegment ()) .longValue() ;
mStartNextSegment = true;
}
/**
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* Triggered by events that start a new segment
*/
private void startNewSegment () {
this.mPreviousLocation = null;
Uri newSegment = this.mContext.getContentResolver ()
.insert (Uri.withAppendedPath (Tracks.CONTENT URI, mTrackId
+ "/segments"), null);
mSegmentId = new Long(newSegment.getLastPathSegment ()).longValue();

protected void storeMediaUri (Uri mediaUri) {
if (isMediaPrepared()) {
Uri medialnsertUri = Uri.withAppendedPath (Tracks.CONTENT URI,
mTrackId + "/segments/" + mSegmentId + "/waypoints/"
+ mWaypointId + "/media");

ContentValues args = new ContentValues();

args.put (Media.URI, mediaUri.toString());

mContext.getContentResolver () .insert (medialnsertUri, args);
} else {

Log.e (TAG, "No logging done under which to store the track");

/**
* Use the ContentResolver mechanism to store a received location
*

* @param location

*/
public void storelocation (Location location) {
if (!isLogging()) {
Log.e (TAG, String.format (
"Not logging but storing location %s, prepare to fail",
location.toString()));
}
mPreviousLocation = location;

ContentValues args = new ContentValues();

if (NetworkingMeasurementChoice == Constants.DOWNLOADCHOICE) {
EndTime = System.currentTimeMillis();
long packets = cl.GetCount();
TimeDL = EndTime - StartTime; // msec

long bitrate;
if (TimeDL > 0) {
bitrate = packets * PacketSizel * 8 / TimeDL; // bitrate (kbps)

} else {
bitrate = 0;
Log.e ("GPSLoggerService", "ERROR: TimeDL == 0");

}
SpeedVariable = bitrate;
cl.ZeroCount () ;
StartTime = System.currentTimeMillis();
} else if (NetworkingMeasurementChoice == Constants.PINGCHOICE) {
long received = c.GetCount () ;
long lost;
EndTime = System.currentTimeMillis();

if (received > 0) {
latency = getAvgValue() ;
minlatency = getMinValue () ;
maxlatency = getMaxValue () ;
lost = PingAttemptsl - received;
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} else {

latency = 0;

minlatency = 0;

maxlatency = 0;

lost = PingAttemptsl;

Log.e ("GPSLoggerService",

"ERROR: Not a single ping was successful");

}
snts.setTrue() ;
SpeedVariable = latency;

args.put (Waypoints .MINLATENCY, minlatency);
args.put (Waypoints.MAXLATENCY, maxlatency);
args.put (Waypoints.RECEIVED, received);
args.put (Waypoints.LOST, lost);

// Store CellID and Lac
int cid = cidlac.getValues () [0];
int lac = cidlac.getValues () [1];

// Get NetworkType
int networktype = tm.getNetworkType () ;

args.put (Waypoints.CELLID, cid);
args.put (Waypoints.LAC, lac);
args.put (Waypoints.NETWORKTYPE, networktype) ;

args.put (Waypoints.LATITUDE, new Double (location.getLatitude()));
args.put (Waypoints.LONGITUDE, new Double (location.getLongitude()));
args.put (Waypoints.SPEED, new Long(SpeedVariable));

args.put (Waypoints.TIME, new Long(EndTime)) ;

if (location.hasAccuracy()) {

args.put (Waypoints.ACCURACY, new Float (location.getAccuracy())):
}
if (location.hasAltitude()) {

args.put (Waypoints.ALTITUDE, new Double(location.getAltitude()));

}
if (location.hasBearing()) {
args.put (Waypoints.BEARING, new Float (location.getBearing()));

Uri waypointInsertUri = Uri.withAppendedPath (Tracks.CONTENT URI,
mTrackId + "/segments/" + mSegmentId + "/waypoints");

Uri inserted = mContext.getContentResolver () .insert (waypointInsertUri,

mWaypointId = Long.parselong (inserted.getLastPathSegment ()) ;

private boolean isNetworkConnected() {
ConnectivityManager connMgr = (ConnectivityManager)
getSystemService (Context.CONNECTIVITY SERVICE) ;
NetworkInfo info = connMgr.getActiveNetworkInfo();

return (info != null && info.isConnected()):;
public int NetworkingMeasurementChoice;

public int PacketSizeChoice;
public int PingAttemptsChoice;

args);
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public
public

public
public
public

public
public
public
public

// DOW

Boolean IndoorsSelection;
String ServerIPChoice;

int PacketSizel;
String msgl;
int PingAttemptsl;

long
long
long
long

NLOAD

SpeedVariable;
StartTime;
EndTime;
TimeDL;

!'!'! DOWNLOAD !!! DOWNLOAD !!! DOWNLOAD !!! DOWNLOAD !!!

public Count cl;

public Downloading d;

class Download extends Thread {
private static final int SERVERPORT = 5001;
private static final int CLIENTPORT = 5001;
String msg;
Boolean EstablishedConnection = false;
DatagramSocket socket;

int PacketSize;

String ServerIP;
InetAddress serverAddr;
String clientAddr;

public Download (String msgl, int PacketSizel, String ServerIPChoice) {

msg =
PacketSize = PacketSizel;
ServerIP = ServerIPChoice;

msgl;

public void run() {
try f

//

Sending message to initiate, with packet selection info

serverAddr = InetAddress.getByName (ServerIP);

int TryToConnect = 0;
while ((EstablishedConnection.equals(false)) && (TryToConnect < 5)) {

socket = new DatagramSocket () ;

byte[] buf = (msg).getBytes();

DatagramPacket TodoPacket = new DatagramPacket (buf,
buf.length, serverAddr, SERVERPORT) ;

socket.send (TodoPacket) ;

Log.e ("UDP_Download", "C: Sent TodoPacket. Waiting...");

final String clientAddr = getLocallpAddress();

socket.close();

// Receiving first packet to start Timer

socket = new DatagramSocket (CLIENTPORT, InetAddress.getByName (clientAddr))
byte[] bufl = new byte[PacketSize];

DatagramPacket first packet = new DatagramPacket (bufl, bufl.length);
socket.setSoTimeout (3000) ;

try f
socket.receive (first packet);
EstablishedConnection = true;

} catch (IOException e) {
// If no packet was received in 3 seconds timeout, send
// to Server "FIN" packet
// to stop sending (if Server has started sending data),
// close socket and try again.
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socket.close () ;
socket = new DatagramSocket () ;
byte[] buf2 = ("FIN ").getBytes();
DatagramPacket FinishPacket = new DatagramPacket (buf2,
buf2.length, serverAddr, SERVERPORT) ;
for (int i = 0; 1 < 3; i++) {
socket.send (FinishPacket) ;
}
socket.close () ;
TryToConnect++;

if (EstablishedConnection == true) {
d.setTrue () ;
socket.setSoTimeout (0) ;

// Call DLIndoorsTimer for Indoors Measurement

if (IndoorsSelection == true) {
double lat = IndoorsGeopointSingleton.getInstance (0, 0).latitude();
double lon = IndoorsGeopointSingleton.getInstance (0, 0).longitude();
DLIndoorsTimer dlITimer = new DLIndoorsTimer (lat, lon);
new Thread(dlITimer) .start();

StartTime = System.currentTimeMillis();

// Receiving packets
byte[] buf3 = new byte[PacketSize];
DatagramPacket IncomingPacket = new DatagramPacket (buf3, buf3.length);
while (d.getValue() == true) {
socket.receive (IncomingPacket) ;
cl.AddCount () ;
}
socket.close () ;
} else {
ServerUnavailable () ;
}
} catch (Exception e) {
Log.e ("UDP_Download", "S: ERROR", e);

public void stopDownload() {
stopDL stDL = new stopDL (serverAddr, clientAddr);
new Thread(stDL) .start();

class stopDL extends Thread {
private static final int SERVERPORT = 5001;
private static final int CLIENTPORTSTOP = 5002;
private InetAddress serverAddr;
private String clientAddr;
private DatagramSocket socketT;
private DatagramSocket socketR;

public stopDL(InetAddress serverAddrl, String clientAddrl) ({

serverAddr = serverAddrl;
clientAddr = clientAddrl;
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public void run()

if

InetAddress.

{

(d.getValue () == true) {
d.setFalse();

Boolean ReceivedACK = false;
String clientAddrT = clientAddr;

int trytostop = 0;
try f

clientAddrT = getLocalIpAddress();
socketR

new DatagramSocket (CLIENTPORTSTOP,

getByName (clientAddrT)) ;

} catch

} catch
el.printStackTrace();

}

byte[] bufs

DatagramPacket ACKpacket = new DatagramPacket (bufb5, buf5.length);

socketR.setSoTimeout (5000) ;
(SocketException el) {
el.printStackTrace();
(UnknownHostException el) {

= new byte[3];

while ((ReceivedACK == false) && (trytostop < 5)) {
try {
if (socketT != null) {
socketT.close () ;
}
socketT = new DatagramSocket () ;
byte[] bufd4 = ("FIN ").getBytes();
DatagramPacket FinPacket = new DatagramPacket (buf4,
buf4.length, serverAddr, SERVERPORT) ;
for (int i = 0; i < 3; i++) {
socketT.send (FinPacket) ;
}
try {
socketR.receive (ACKpacket) ;
String ACKpacketString = new String(
ACKpacket.getDatal())
if (ACKpacketString.equals ("ACK")) {
ReceivedACK = true;
socketR.close() ;
ReceivedACKfromServer () ;
Log.e ("UDP_Download", "Received ACK packet");
} else {
Log.e ("UDP_Download",
"Received a packet but not ACK");
}
} catch (SocketException e) {
e.printStackTrace () ;
Log.e ("UDP_Download", e.toString(), e);
}
} catch (IOException e) {
e.printStackTrace() ;
Log.e ("UDP_Download", "Other Error" + e.toString(),
}
trytostop++;
}
if (socketR != null)

if

socketR.close () ;

(socketT

= null) {

socketT.close() ;

e);
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if (ReceivedACK == false) {
NoACKReplyfromServer () ;

class Downloading {

private Boolean downloading = false;

public synchronized Boolean getValue () {

return downloading;

public synchronized void setTrue()
downloading = true;

public synchronized void setFalse ()
downloading = false;

// PING !!! PING !!! PING !!! PING !!!
public Count c;

public Pinging p;

public StartNextTimeSegment snts;
public CurrentTimeSegment cts;
public SendTime st;

public Results r;

public long StartTimePing;

public long latency;

public long minlatency;

public long maxlatency;

class PingSend extends Thread {
private static final int SERVERPORT
private int PingAttempts;
private String ServerIP;
private InetAddress serverAddr;

public PingSend (int PingAttemptsl,
PingAttempts = PingAttemptsl;
ServerIP = ServerIPChoice;

public void run() {
try {

{

PING !!! PING !!! PING !!! PING !!!

= 5000;

String ServerIPChoice) {

serverAddr = InetAddress.getByName (ServerIP);

} catch (UnknownHostException el)

el.printStackTrace();

while (p.getValue() == true) {

if (snts.getValue () == true) {

snts.setFalse()
c.ZeroCount () ;

{

StartTime = System.currentTimeMillis();

try f{
DatagramSocket socket =
for (int J = 0; j < 4;

new DatagramSocket () ;

j++) |
long StartTimeSegment

= System.currentTimeMillis () ;
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cts.setValue(J);
for (int 1 = 0; i < (PingAttempts / 4); i++) {

String PacketString = "" + J + "-" + i;
byte[] buf = PacketString.getBytes();
DatagramPacket SendPacket = new DatagramPacket (

buf, buf.length, serverAddr, SERVERPORT) ;
socket.send (SendPacket) ;
st.AddElement (j, i, System.currentTimeMillis());
sleep(50);
}
sleep (StartTimeSegment + 2500 - System.currentTimeMillis());
}
socket.close();
} catch (SocketException e) {
e.printStackTrace() ;
} catch (IOException e) {
e.printStackTrace () ;
} catch (InterruptedException e) {
e.printStackTrace () ;

class PingReceive extends Thread {
private static final int CLIENTPORT = 5000;
private String clientAddr;

public void run() {
clientAddr = getLocallpAddress();

try |
DatagramSocket socket = new DatagramSocket (CLIENTPORT,
InetAddress.getByName (clientAddr)) ;
socket.setSoTimeout (3000) ;
while (p.getValue() == true) {
byte[] buf = new byte[3];
DatagramPacket ReceivePacket = new DatagramPacket (buf, buf.length);
try {
socket.receive (ReceivePacket) ;
long ReceiveTime = System.currentTimeMillis () ;
new Thread(new PingCalc (ReceivePacket, ReceiveTime)) .start();
} catch (IOException e) {
e.printStackTrace() ;

}
socket.close();

} catch (SocketException e) {
e.printStackTrace();

} catch (UnknownHostException e) {
e.printStackTrace () ;

class PingCalc extends Thread {
DatagramPacket ReceivePacket;
long ReceiveTime;

public PingCalc (DatagramPacket ReceivePacketl, long ReceiveTimel) {
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ReceivePacket = ReceivePacketl;
ReceiveTime = ReceiveTimel;

public void run() {
byte[] PacketStringData = ReceivePacket.getDatal() ;
String PacketString = new String(PacketStringData);
String[] PacketStringParts = PacketString.split("-");
String PacketTimeSegment = PacketStringParts[0];
String PacketID = PacketStringParts[1l];

int j = Integer.parselnt (PacketTimeSegment) ;
int i = Integer.parselnt (PacketID);
if (j == cts.getValue()) {
long PacketStartTime = st.ReturnElement (j, 1i);
long TotalPingTime = ReceiveTime - PacketStartTime;

if (TotalPingTime < 2500) {
r.AddElement (c.GetCount (), TotalPingTime) ;
c.AddCount () ;

class PingSendIndoors extends Thread {
private static final int SERVERPORT = 5000;
private int PingAttempts;
private String ServerIP;
private InetAddress serverAddr;
private Location fixedLocation = new Location ("fixedloc");

public PingSendIndoors (int PingAttemptsl, String ServerIPChoice) {
PingAttempts = PingAttemptsl;

ServerIP = ServerIPChoice;
}
public void run() {

try {

serverAddr = InetAddress.getByName (ServerIP) ;
} catch (UnknownHostException el) {
el.printStackTrace();

double lat = IndoorsGeopointSingleton.getInstance (0, 0).latitude();
double lon = IndoorsGeopointSingleton.getInstance (0, 0).longitude();
fixedLocation.setLatitude (lat) ;

fixedLocation.setLongitude (lon);

fixedLocation.removeAccuracy () ;

fixedLocation.removeAltitude () ;

fixedLocation.removeBearing () ;

while (p.getValue() == true) {
if (snts.getValue() == true) {
snts.setFalse();
c.ZeroCount () ;
StartTime = System.currentTimeMillis();
try {
DatagramSocket socket = new DatagramSocket();
for (int j = 0; J < 4; Jj++) {
long StartTimeSegment = System.currentTimeMillis();
cts.setValue(3);
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for (int 1 = 0; i < (PingAttempts / 4); i++) {
String PacketString = "" + j + "-" + i;
byte[] buf = PacketString.getBytes();
DatagramPacket SendPacket = new DatagramPacket (
buf, buf.length, serverAddr, SERVERPORT) ;
socket.send (SendPacket) ;
st.AddElement (j, i, System.currentTimeMillis());
sleep(50);
}
sleep (StartTimeSegment + 2500 - System.currentTimeMillis());
}
socket.close();
} catch (SocketException e) {
e.printStackTrace() ;
} catch (IOException e) {
e.printStackTrace () ;
} catch (InterruptedException e) {
e.printStackTrace() ;

if (p.getValue() == true) {
if (mStartNextSegment) {
mStartNextSegment = false;
startNewSegment () ;
}

storeLocation (fixedLocation) ;

class Pinging {
private Boolean pinging = false;

public synchronized Boolean getValue () {
return pinging;

public synchronized void setTrue() {
pinging = true;

public synchronized void setFalse() {
pinging = false;

class Count {
private int count

0;

public synchronized void AddCount () {
count++;

public synchronized int GetCount () {
return count;

public synchronized void ZeroCount () {
count = 0;

205



class CurrentTimeSegment {
private int CurrentTimeSegment;

public synchronized void setValue (int j) {
CurrentTimeSegment = j;

public synchronized int getValue() {
return CurrentTimeSegment;

class StartNextTimeSegment {

private Boolean StartNextTimeSegment = true;
public synchronized void setTrue() {
StartNextTimeSegment = true;

public synchronized void setFalse() {
StartNextTimeSegment = false;

public synchronized Boolean getValue() {
return StartNextTimeSegment;

class SendTime {
long[][] SendTime

new long[4][8];

public synchronized void AddElement (int j, int i, long packetSendTime) {
SendTime[J]1[1] packetSendTime;

public synchronized long ReturnElement (int j, int i) {
return SendTime([j][1i];

class Results {
long[] Results = new long[32];

public synchronized void AddElement (int position, long LatencyTime) {
Results[position] = LatencyTime;

public synchronized long ReturnElement (int position) {
return Results[position];

public String getLocalIpAddress() {

try {
for (Enumeration<NetworkInterface> en = NetworkInterface
.getNetworkInterfaces (); en.hasMoreElements();) {
NetworkInterface intf = en.nextElement () ;
for (Enumeration<InetAddress> enumIpAddr = intf

.getInetAddresses (); enumIpAddr.hasMoreElements();) {
InetAddress inetAddress = enumIpAddr.nextElement () ;
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if (!inetAddress.isLoopbackAddress()) {
return inetAddress.getHostAddress () .toString();

}
} catch (SocketException ex) {

Log.e ("GPSLoggerService", "getLocallpAddress: " + ex.toString(), ex);
}

return null;

public long getMaxValue () {

long maxValue = r.ReturnElement (0);
for (int i = 1; i < c.GetCount(); i++) {
if (r.ReturnElement (i) > maxValue) {

maxValue = r.ReturnElement (i) ;

}

return maxValue;

public long getMinValue () {

long minValue = r.ReturnElement (0);
for (int i1 = 1; i < c.GetCount(); i++) {
if (r.ReturnElement (i) < minValue) {
minValue = r.ReturnElement (i) ;

}

return minValue;

public long getAvgValue () {
long sum = 0;
long avgValue;
for (int i = 0; 1 < c.GetCount(); 1i++) {
sum = sum + r.ReturnElement (i) ;
}
avgValue = sum / c.GetCount();
return avgValue;

// !!! INDOORSTIMER !!! INDOORSTIMER !!! INDOORSTIMER !!! INDOORSTIMER !!!
// INDOORSTIMER
class DLIndoorsTimer extends Thread {

private double latitude;

private double longitude;

private Location fixedLocation = new Location ("fixedloc");

public DLIndoorsTimer (double latitudel, double longitudel) ({
latitude = latitudel;
longitude = longitudel;
fixedLocation.setLatitude (latitude);
fixedLocation.setLongitude (longitude) ;
fixedLocation.removeAccuracy () ;
fixedLocation.removeAltitude () ;
fixedLocation.removeBearing () ;

public void run() {
while (d.getValue() == true) {
try {

Thread.sleep (10000);
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if (d.getValue() == true) {
if (mStartNextSegment) ({
mStartNextSegment = false;
startNewSegment () ;
}
storeLocation (fixedLocation);
}
} catch (InterruptedException e) {
e.printStackTrace();

// !'!'! CELL ID, LAC, SIGNAL STRENGTH
class CellID LAC {
int[] cellidlac = new int[2];

public synchronized void setValues(int cellID1,

cellidlac[0] = cellIDl;
cellidlac[l] = lacl;
}
public synchronized int[] getValues () {

return cellidlac;

// '!! Server Unavailable Method
public void ServerUnavailable() {
Looper.prepare () ;

Toast.makeText (getApplicationContext (), "Server Unavailable!",

Looper.loop () ;

// '!! Received "ACK" from Server

public void ReceivedACKfromServer () {
Looper.prepare () ;
Toast.makeText (getApplicationContext (),

"Received ACK response from Server... Connection terminated!",

5000) .show () ;
Looper.loop () ;

// '!! No "ACK" reply from Server was received
public void NoACKReplyfromServer () {
Looper.prepare () ;
Toast.makeText (
getApplicationContext (),

"No ACK reply was received... Connection may be still active!

Server's Administrator!",
10000) .show () ;
Looper.loop () ;

Constants. java
package nl.sogeti.android.gpstracker.util;

import nl.sogeti.android.gpstracker.db.GPStracking;

{

7000) .show () ;

contact
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import android.net.Uri;

/**

* Various application wide constants

*

* @author Alexandros Ntakas
*/
public class Constants
{
public static final String
public static final String
public static final String
public static final String
public static final String
public static final String
public static final String
public static final String
public static final String

DISABLEBLANKING = "disableblanking";
SATELLITE = "SATELLITE";

TRAFFIC = "TRAFFIC";

SPEED = "showspeed";

ALTITUDE = "showaltitude";

COMPASS = "COMPASS";

LOCATION = "LOCATION";

MAPPROVIDER = "mapprovider";
TRACKCOLORING = "trackcoloring";

public static final int UNKNOWN = -1;
public static final int LOGGING = 1;
public static final int PAUSED = 2;

public static final int STOPPED = 3;

public static final String
public static final String

public static final String
public static final String
public static final String
public static final String
public static final String

SPEEDSANITYCHECK = "speedsanitycheck";

PRECISION = "precision";

NETWORKINGMEASUREMENT = "networkingmeasurement";

PACKETSIZE = "packetsize";
PINGATTEMPTS = "pingattempts";
SERVERIP = "serverip";
INDOORSCHECK = "indoorscheck";

public static final int DOWNLOADCHOICE = O0;
public static final int PINGCHOICE = 1;

public static final int BYTES200 0;

public static final int BYTESS500 ;
public static final int BYTES1000 = 2;
public static final int BYTES1400 = 3

1:

’

public static final int PINGATTEMPTS4 = 0;

public static final int PINGATTEMPTS8 = 1;

public static final int PINGATTEMPTS16 = 2;

public static final int PINGATTEMPTS32 = 3;

public static final String NMC = "networkingmeasurementchoice";

public static final String gotLoc = "gotlocation";

public static final String filePath = "filepath";

public static final String contentType = "contenttype";

public static final int NTUAServer = 0;

public static final String NTUAServerIP = "147.102.7.158";

public static final String LOGATSTARTUP = "logatstartup";

public static final String STARTUPATBOOT = "startupatboot";

public static final String SERVICENAME =
"nl.sogeti.android.gpstracker.intent.action.GPSLoggerService";

public static final String UNITS = "units";

public static final int UNITS DEFAULT = 0;

public static final int UNITS IMPERIAL = 1;

public static final int UNITS METRIC = 2;

public static final int UNITS NAUTIC = 3;
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public static final String EXTERNAL DIR = "/KampRate/";

public static final String TMPICTUREFILE PATH = EXTERNAL DIR+"media tmp";

public static final Uri NAME URI
GPStracking.AUTHORITY+".string" );

public static final int GOOGLE =

public static final int OSM = 1;

LoggerMap. java

= Uri.parse( "content://" +

0;

package nl.sogeti.android.gpstracker.viewer;

import java.io.File;

import java.io.FileWriter;
import java.io.IOException;
import java.util.Calendar;
import java.util.List;

import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.
import nl.sogeti.android.gpstracker.

import android.app.AlertDialog;

R;
actions.ControlTracking;
actions.NameTrack;
actions.Statistics;
db.GPStracking.Media;
db.GPStracking. Segments;
db.GPStracking.Tracks;
db.GPStracking.Waypoints;
logger.GPSLoggerServiceManager;
logger.SettingsDialog;
util.Constants;
util.UnitsI18n;

import android.app.AlertDialog.Builder;

import android.app.Dialog;

import android.content.ActivityNotFoundException;
import android.content.ContentResolver;

import android.content.ContentUris;
import android.content.Context;

import android.content.DialogInterface;
import android.content.DialogInterface.OnClickListener;

import android.content.Intent;

import android.content.SharedPreferences;
import android.content.SharedPreferences.Editor;

import android.content.SharedPreferences

import android.content.res.Resources;
import android.database.ContentObserver;

import android.database.Cursor;
import android.graphics.Bitmap;

import android.graphics.BitmapFactory;

import android.graphics.Point;
import android.location.Location;

import android.location.LocationManager;

import android.net.Uri;

import android.os.Bundle;
import android.os.Environment;
import android.os.Handler;
import android.os.PowerManager;

import android.os.PowerManager.WakeLock;
import android.preference.PreferenceManager;
import android.telephony.PhoneStatelListener;
import android.telephony.SignalStrength;
import android.telephony.TelephonyManager;

.OnSharedPreferenceChangeListener;
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import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

import
import
import
import

android.
android.
android.
android.
android.
android.
android.
android.
android.
android.
android.
android.
android.
android.
android.
android.

util
view

view.
.LayoutInflater;

view

view.
view.
view.
View;

view

.Log;
.ContextMenu;

KeyEvent;

Menu;
Menultem;
SubMenu;

widget.
widget.
.CompoundButton;
widget.
widget.
.Gallery;
widget.
widget.

widget

widget

BaseAdapter;
CheckBox;

CompoundButton.OnCheckedChangeListener;
EditText;

TextView;
Toast;

com
com
com
com

/**

.google.
.google.
.google.
.google.

android.
android.
android.
android.

maps.GeoPoint;
maps.MapActivity;
maps.MapView;
maps.MyLocationOverlay;

* Main activity showing a track and allowing logging control

*

* @author Alexandros Ntakas

*/

public class LoggerMap extends MapActivity {
private static final int ZOOM LEVEL = 1

// MENU
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private

'S
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static

final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final

int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int

MENU SETTINGS =

MENU_TRACKING
MENU_TRACKLIST

MENU STATS = 4;

MENU ABOUT = 5
MENU_LAYERS =
MENU NOTE = 7;
MENU NAME = 8;
MENU_PICTURE =
MENU TEXT = 10
MENU_VOICE = 1
MENU_VIDEO = 1
MENU_SHARE = 1
DIALOG_NOTRACK

6;

Il
[\

’
’

6;

9;

1;
2;

3;

= 24;

DIALOG INSTALL ABOUT = 29;

DIALOG_LAYERS
DIALOG_TEXT =
DIALOG NAME =
DIALOG URIS =

= 31;
32;
33;
34;

String TAG = "OGT.LoggerMap";

CheckBox
CheckBox
CheckBox
CheckBox
CheckBox
CheckBox

mSatellite;
mTraffic;
mSpeed;
mAltitude;
mCompass;
mLocation;

TextView[] mSpeedtexts = null;

TextView
TextView
TextView
TextView
TextView

mLastGPSSpeedView = null;
mLastGPSAltitudeView = null;
mLastCellIDView = null;
mLastLacView = null;
mCurrentRSSITextView = null;
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private TelephonyManager tm;
private EditText mNoteNameView;
private EditText mNoteTextView;

private double mAverageSpeed = 33.33d / 2d;
private long mTrackId = -1;

private long mLastSegment = -1;
@SuppressWarnings ("unused")

private long mLastWaypoint = -1;

private UnitsI1l8n mUnits;

private WakeLock mWakeLock = null;

private SharedPreferences mSharedPreferences;
private GPSLoggerServiceManager mLoggerServiceManager;
private SegmentOverlay mLastSegmentOverlay;
private BaseAdapter mMediaAdapter;

private Gallery mGallery;

private MapView mMapView = null;
private MyLocationOverlay mMylocation;

private Resources resources;
private String bitrate unit;
private String latency unit;
private String speedText;
private String cellidText;
private String lacText;

private String[] BitrateBar = { "0", "200", "500", "2000",

vv7ooovv, "Inf" };

private String[] LatencyBar = { "2500", "800", "300", "120", "eO", "O" };

private final ContentObserver mTrackSegmentsObserver =
new Handler()) {
@Override
public void onChange (boolean selfUpdate) {
if (!selfUpdate) {
LoggerMap.this.updateDataOverlays () ;
} else {

new ContentObserver (

Log.w (TAG, "mTrackSegmentsObserver skipping change on "

+ mLastSegment) ;

}i
private final ContentObserver mSegmentWaypointsObserver
new Handler()) {
@Override
public void onChange (boolean selfUpdate) {
if (!selfUpdate) {
LoggerMap.this.updateDisplayedSpeedViews () ;
if (mLastSegmentOverlay != null) {
moveActiveViewWindow () ;
mLastSegmentOverlay.calculateTrack() ;
mMapView.postInvalidate();
}

} else {

new ContentObserver (

Log.w (TAG, "mSegmentWaypointsObserver skipping change on "

+ mLastSegment) ;

}i

private final ContentObserver mTrackMediasObserver = new ContentObserver (

new Handler()) {
@Override
public void onChange (boolean selfUpdate) {
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if (!selfUpdate) {
if (mLastSegmentOverlay != null) {
mLastSegmentOverlay.calculateMedia() ;
mMapView.postInvalidate () ;
}
} else {
Log.w (TAG, "mTrackMediasObserver skipping change on
+ mLastSegment) ;

"

}i
private final DialogInterface.OnClickListener mNoTrackDialogListener = new
DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int which) {
Intent tracklistIntent = new Intent (LoggerMap.this, TrackList.class);
tracklistIntent.putExtra(Tracks. ID, LoggerMap.this.mTrackId);
startActivityForResult (tracklistIntent, MENU_ TRACKLIST) ;

bi

private final DialogInterface.OnClickListener mOiAboutDialogListener = new
DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int which) {

Uri oiDownload = Uri.parse("market://details?id=org.openintents.about");

Intent oiAboutIntent = new Intent (Intent.ACTION VIEW, oiDownload);

try {
startActivity (oiAboutIntent) ;

} catch (ActivityNotFoundException e) {
oiDownload = Uri

.parse ("http://openintents.googlecode.com/files/AboutApp-1.0.0.apk");

oiAboutIntent = new Intent (Intent.ACTION VIEW, oiDownload);
startActivity (oiAboutIntent);

}i

private final OnCheckedChangeListener mCheckedChangelistener = new
OnCheckedChangeListener () {
public void onCheckedChanged (CompoundButton buttonView,

boolean isChecked) {

int which = buttonView.getId();

switch (which) {

case R.id.layer satellite:
setSatelliteOverlay (isChecked) ;
break;

case R.id.layer speed:
setSpeedOverlay (isChecked) ;
break;

case R.id.layer compass:
setCompassOverlay (isChecked) ;
break;

case R.id.layer location:
setLocationOverlay (isChecked) ;
break;

default:
break;

}i
private final OnSharedPreferenceChangelistener mSharedPreferenceChangelListener = new
OnSharedPreferenceChangelListener () {
public void onSharedPreferenceChanged (
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SharedPreferences sharedPreferences, String key) {

if (key.equals (Constants.TRACKCOLORING)) {
updateSpeedColoring () ;

} else if (key.equals (Constants.DISABLEBLANKING)) {
updateBlankingBehavior () ;

} else if (key.equals(Constants.SPEED)) {
updateSpeedDisplayVisibility () ;

} else if (key.equals (Constants.COMPASS)) {
updateCompassDisplayVisibility () ;

} else if (key.equals (Constants.SATELLITE)) {
LoggerMap.this.mMapView.setSatellite (sharedPreferences

.getBoolean (key, false)):;

} else if (key.equals (Constants.LOCATION)) {

updatelocationDisplayVisibility () ;

}i
private final UnitsI1l8n.UnitsChangelistener mUnitsChangelistener = new
UnitsIl8n.UnitsChangeListener () {
public void onUnitsChange () {
updateDisplayedSpeedViews () ;
updateSpeedColoring () ;

bi
private final OnClickListener mNoteTextDialogListener = new
DialogInterface.OnClickListener () {

public void onClick(DialogInterface dialog, int which) {
String noteText = mNoteTextView.getText ().toString();
Calendar c¢ = Calendar.getInstance();
String newName = String.format (

"Textnote %tY-%tm-%td StH%tMSts.txt", c, ¢, ¢, ¢, ¢, ¢);
String sdcard = Environment.getExternalStorageDirectory () .getAbsolutePath();
File file = new File(sdcard + Constants.EXTERNAL DIR + newName) ;
FileWriter filewriter null;
try {

file.getParentFile () .mkdirs();

file.createNewFile () ;

filewriter = new FileWriter (file);

filewriter.append (noteText) ;

filewriter.flush();

} catch (IOException e) {

Log.e (TAG, "Note storing failed", e);

CharSequence text = e.getlLocalizedMessage () ;

Toast toast = Toast.makeText (
LoggerMap.this.getApplicationContext (), text,
Toast.LENGTH_LONG) ;

toast.show () ;

} finally {

if (filewriter != null) {

try {

filewriter.close();
} catch (IOException e) { /* */
}

LoggerMap.this.mLoggerServiceManager.storeMediaUri (Uri.fromFile (file));
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private final OnClickListener mNoteNameDialogListener = new
DialogInterface.OnClickListener () {

public void onClick(DialogInterface dialog, int which) {
String name = mNoteNameView.getText () .toString();
Uri media = Uri.withAppendedPath (Constants.NAME URI, Uri.encode (name));
LoggerMap.this.mLoggerServiceManager.storeMediaUri (media) ;

}i
private final OnClickListener mNoteSelectDialogListener = new
DialogInterface.OnClickListener () {

public void onClick(DialogInterface dialog, int which) {

Uri selected = (Uri) mGallery.getSelectedItem() ;
SegmentOverlay.handleMedia (LoggerMap.this, selected);

bi

private PhoneStatelistener onSignalChange = new PhoneStateListener () {
public void onSignalStrengthsChanged(SignalStrength signalStrength) {
if (signalStrength.isGsm()) {
int GsmSignalStrength = signalStrength.getGsmSignalStrength() ;
if (GsmSignalStrength != 99) {
mCurrentRSSITextView.setText ("RSSI: " + (2 * GsmSignalStrength - 113) + "
dBm") ;
} else {
mCurrentRSSITextView.setText ("RSSI: " + "unknown");
}
} else {
mCurrentRSSITextView.setText ("CDMA Signal: "
+ signalStrength.getCdmaDbm() + " dBm");
}
}
}i
/**
* Called when the activity is first created.
*/
@Override

protected void onCreate (Bundle load) {
super.onCreate (load) ;
this.startService (new Intent (Constants.SERVICENAME)) ;

Object previousInstanceData = getLastNonConfigurationInstance() ;

if (previousInstanceData != null
&& previousInstanceData instanceof GPSLoggerServiceManager) {
mLoggerServiceManager = (GPSLoggerServiceManager) previousInstanceData;
} else {

mLoggerServiceManager = new GPSLoggerServiceManager ( (Context) this);
}
mLoggerServiceManager.startup () ;
mUnits = new UnitsI1l8n(this, mUnitsChangelistener) ;
mSharedPreferences = PreferenceManager.getDefaultSharedPreferences (this);
mSharedPreferences

.registerOnSharedPreferenceChangelistener (mSharedPreferenceChangelistener) ;

setContentView (R.layout.map) ;
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mMapView = (MapView) findViewById(R.id.myMapView) ;

mMylocation = new FixedMyLocationOverlay(this, mMapView) ;
mMapView.setBuiltInZoomControls (true);

mMapView.setClickable (true) ;

mMapView.setStreetView (false) ;

mMapView.setSatellite (mSharedPreferences.getBoolean (Constants.SATELLITE, false));
mMapView.setTraffic (mSharedPreferences.getBoolean (Constants.TRAFFIC, false));

TextView[] speeds = { (TextView) findvViewById(R.id.speedview05),

(TextView) findViewById(R.id.speedview(04),

(TextView) findViewById(R.id.speedview(03),

(TextView) findViewById(R.id.speedview02),

(TextView) findViewById(R.id.speedview(01l),

(TextView) findViewById(R.id.speedview(00) };
mSpeedtexts = speeds;
mLastGPSSpeedView = (TextView) findViewById(R.id.currentSpeed) ;
mLastGPSAltitudeView = (TextView) findViewById(R.id.currentAltitude);
mLastCellIDView = (TextView) findViewById(R.id.currentCellID);
mLastLacView = (TextView) findViewById(R.id.currentlac);

onRestoreInstanceState (load) ;

resources = this.getResources();
bitrate unit = resources.getString(R.string.bitrate unitname);
latency unit = resources.getString(R.string.latency unitname) ;

tm = (TelephonyManager) getSystemService (Context.TELEPHONY SERVICE) ;
tm.listen (onSignalChange, PhoneStateListener.LISTEN SIGNAL STRENGTHS) ;
mCurrentRSSITextView = (TextView) findViewById(R.id.currentRSSI) ;

protected void onPause () {
super.onPause () ;
if (this.mWakeLock != null && this.mWakeLock.isHeld()) {
this.mWakeLock.release() ;
Log.w (TAG, "onPause(): Released lock to keep screen on!");

if (mTrackId > 0) {
ContentResolver resolver = this.getApplicationContext ().getContentResolver();
resolver.unregisterContentObserver (this.mTrackSegmentsObserver) ;
resolver.unregisterContentObserver (this.mSegmentWaypointsObserver) ;
resolver.unregisterContentObserver (this.mTrackMediasObserver) ;

}

mMylocation.disableMyLocation () ;

mMylocation.disableCompass () ;

protected void onResume () {
super.onResume () ;
updateTitleBar () ;
updateBlankingBehavior () ;
updateSpeedColoring () ;
updateSpeedDisplayVisibility () ;
updateAltitudeDisplayVisibility () ;
updateCompassDisplayVisibility () ;
updateLocationDisplayVisibility () ;

if (mTrackId >= 0) {
ContentResolver resolver = this.getApplicationContext ().getContentResolver();
Uri trackUri = Uri.withAppendedPath (Tracks.CONTENT URI, mTrackId
+ "/segments") ;
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Uri lastSegmentUri = Uri.withAppendedPath (Tracks.CONTENT URI,
mTrackId + "/segments/" + mLastSegment + "/waypoints");
Uri mediaUri = ContentUris.withAppendedId(Media.CONTENT URI, mTrackId);

resolver.unregisterContentObserver (this.mTrackSegmentsObserver) ;
resolver.unregisterContentObserver (this.mSegmentWaypointsObserver) ;
resolver.unregisterContentObserver (this.mTrackMediasObserver) ;
resolver.registerContentObserver (trackUri, false, this.mTrackSegmentsObserver)
resolver.registerContentObserver (lastSegmentUri, true,
this.mSegmentWaypointsObserver) ;

resolver.registerContentObserver (mediaUri, true, this.mTrackMediasObserver);

}

updateDataOverlays () ;

@Override

protected void onDestroy () {
super.onDestroy () ;
this.mLoggerServiceManager.shutdown () ;

if (mWakeLock != null && mWakeLock.isHeld()) {
mWakeLock.release () ;
Log.w(TAG, "onDestroy(): Released lock to keep screen on!");

}

mSharedPreferences
.unregisterOnSharedPreferenceChangelistener (this.mSharedPreferenceChangelistener) ;
tm.listen(onSignalChange, PhoneStateListener.LISTEN NONE) ;

if (mLoggerServiceManager.getLoggingState () == Constants.STOPPED) ({
stopService (new Intent (Constants.SERVICENAME)) ;

@Override
public void onNewIntent (Intent newIntent) {
Uri data = newlIntent.getDatal();

if (data != null) {
moveToTrack (Long.parselong (data.getLastPathSegment ()), true);
}
}
@Override

protected void onRestoreInstanceState (Bundle load) {
if (load != null) {
super.onRestoreInstanceState (load) ;

}
Uri data = this.getIntent () .getDatal();

if (load != null && load.containsKey("track")) // 1lst track from a
// previous instance of
// this activity

long loadTrackId = load.getLong ("track");
moveToTrack (loadTrackId, false);
} else if (data != null) // 2nd track ordered to make
{
long loadTrackId = Long.parselong(data.getLastPathSegment());
moveToTrack (loadTrackId, true);
} else {
moveToLastTrack(); // 3rd just try the last track

’
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if (load != null && load.containsKey ("zoom")) {

mMapView.getController () .setZoom(load.getInt ("zoom"));

} else {

mMapView.getController () .setZoom(LoggerMap.z200M LEVEL) ;

if (load != null && load.containsKey("e6lat")

&& load.containsKey ("e6long"

GeoPoint storedPoint = new GeoPoint (load.getInt ("e6lat"),
this.mMapView.getController () .animateTo (storedPoint) ;

} else {

)) A

GeoPoint lastPoint = getLastTrackPoint () ;

this.mMapView.getController () .animateTo (lastPoint) ;

@Override

protected void onSavelInstanceState (Bundle save) {

super.onSavelnstanceState (save) ;

save.putlLong ("track", this.mTrackId);

save.putInt ("zoom", this.mMapView.

getZoomLevel ()) ;

GeoPoint point = this.mMapView.getMapCenter () ;
save.putInt ("e6lat", point.getLatitudeE6());
save.putInt ("e6long", point.getLongitudeE6());

@Override

public Object onRetainNonConfigurationInstance () {

Object nonConfigurationInstance =
return nonConfigurationInstance;

@Override
public boolean onKeyDown (int keyCode,
boolean propagate = true;

switch (keyCode) ({
case KeyEvent.KEYCODE T:

propagate = this.mMapView.getController () .zoomIn();

break;
case KeyEvent.KEYCODE_ G:

propagate = this.mMapView.getController ().zoomOut () ;

break;
case KeyEvent.KEYCODE_S:

setSatelliteOverlay(!this.mMapView.isSatellite());

propagate = false;
break;
case KeyEvent.KEYCODE A:

this.mLoggerServiceManager;

KeyEvent event)

setTrafficOverlay(!this.mMapView.isTraffic());

propagate = false;

break;

case KeyEvent.KEYCODE F:
moveToTrack (this.mTrackId - 1, true);
propagate = false;
break;

case KeyEvent.KEYCODE H:
moveToTrack (this.mTrackId + 1, true);
propagate = false;
break;

default:
propagate = super.onKeyDown (keyCode, event);
break;

{

load.getInt ("e6long"));
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}

return propagate;

private void setTrafficOverlay(boolean b) {
Editor editor = mSharedPreferences.edit();
editor.putBoolean (Constants.TRAFFIC, Db);
editor.commit () ;

private void setSatelliteOverlay(boolean b) {
Editor editor = mSharedPreferences.edit();
editor.putBoolean (Constants.SATELLITE, b);
editor.commit () ;

private void setSpeedOverlay (boolean b) {
Editor editor = mSharedPreferences.edit();
editor.putBoolean (Constants.SPEED, Db);
editor.commit () ;

private void setAltitudeOverlay(boolean b) {
Editor editor = mSharedPreferences.edit();
editor.putBoolean (Constants.ALTITUDE, Db);
editor.commit () ;

private void setCompassOverlay (boolean b) {
Editor editor = mSharedPreferences.edit();
editor.putBoolean (Constants.COMPASS, b);
editor.commit () ;

private void setLocationOverlay (boolean b) {
Editor editor = mSharedPreferences.edit();
editor.putBoolean (Constants.LOCATION, Db);
editor.commit () ;

@Override
public boolean onCreateOptionsMenu (Menu menu) {
boolean result = super.onCreateOptionsMenu (menu) ;

menu.add (ContextMenu.NONE, MENU TRACKING, ContextMenu.NONE,
R.string.menu tracking).setIcon(R.drawable.ic menu movie)
.setAlphabeticShortcut ('T");

menu.add (ContextMenu.NONE, MENU LAYERS, ContextMenu.NONE,
R.string.menu showLayers) .setIcon(R.drawable.ic menu mapmode)
.setAlphabeticShortcut ('L");

SubMenu notemenu = menu.addSubMenu (ContextMenu.NONE, MENU NOTE,
ContextMenu.NONE, R.string.menu insertnote).setIcon(
R.drawable.ic _menu myplaces);

menu.add (ContextMenu.NONE, MENU STATS, ContextMenu.NONE,
R.string.menu statistics) .setlIcon(R.drawable.ic menu picture)
.setAlphabeticShortcut ('S"');

menu.add (ContextMenu.NONE, MENU SHARE, ContextMenu.NONE,
R.string.menu_shareTrack) .setIcon(R.drawable.ic_menu_share)
.setAlphabeticShortcut ('I");

// More
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menu.add (ContextMenu.NONE, MENU TRACKLIST, ContextMenu.NONE,
R.string.menu_ tracklist) .setIcon(R.drawable.ic menu show list)
.setAlphabeticShortcut ('P");

menu.add (ContextMenu.NONE, MENU_SETTINGS, ContextMenu.NONE,
R.string.menu_settings).setIcon(R.drawable.ic _menu preferences)
.setAlphabeticShortcut ('C');

menu.add (ContextMenu.NONE, MENU ABOUT, ContextMenu.NONE,
R.string.menu_about).setIcon(R.drawable.ic menu info details)
.setAlphabeticShortcut ('A");

notemenu.add (ContextMenu.NONE, MENU NAME, ContextMenu.NONE,
R.string.menu notename) ;

notemenu.add (ContextMenu.NONE, MENU_TEXT, ContextMenu.NONE,
R.string.menu notetext);

notemenu.add (ContextMenu.NONE, MENU VOICE, ContextMenu.NONE,
R.string.menu notespeech);

notemenu.add (ContextMenu.NONE, MENU_ PICTURE, ContextMenu.NONE,
R.string.menu notepicture);

notemenu.add (ContextMenu.NONE, MENU VIDEO, ContextMenu.NONE,
R.string.menu notevideo);

return result;

@Override

public boolean onPrepareOptionsMenu (Menu menu) {
Menultem notemenu = menu.findItem(MENU NOTE) ;
notemenu.setEnabled (mLoggerServiceManager.isMediaPrepared()) ;
MenulItem sharemenu = menu.findItem(MENU SHARE) ;
sharemenu.setEnabled (mTrackId >= 0);
return super.onPrepareOptionsMenu (menu) ;

@Override
public boolean onOptionsItemSelected (Menultem item) {
boolean handled = false;

Uri trackUri;

switch (item.getItemId()) {
case MENU_TRACKING:
Intent controlIntent = new Intent(this, ControlTracking.class);

Boolean IndoorsCheck = mSharedPreferences.getBoolean (Constants.INDOORSCHECK,
false);

controlIntent.putExtra (Constants.INDOORSCHECK, IndoorsCheck);
startActivityForResult (controlIntent, MENU TRACKING) ;
handled = true;
break;

case MENU_LAYERS:
showDialog(DIALOGfLAYERS);
handled = true;
break;

case MENU SETTINGS:
Intent settingsIntent = new Intent(this, SettingsDialog.class);
startActivity (settingsIntent) ;
handled = true;
break;

case MENU_TRACKLIST:
Intent tracklistIntent = new Intent (this, TrackList.class);
tracklistIntent.putExtra(Tracks. ID, this.mTrackId);
startActivityForResult (tracklistIntent, MENU TRACKLIST) ;
break;

case MENU STATS:
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if (this.mTrackId >= 0) {
Intent actionIntent = new Intent(this, Statistics.class);

trackUri = ContentUris.withAppendedId(Tracks.CONTENT URI, mTrackId);

actionIntent.setData (trackUri) ;
startActivity(actionIntent) ;
handled = true;
break;

} else {
showDialog (DIALOG NOTRACK) ;

}

handled = true;

break;

case MENU_SHARE:
Intent actionIntent = new Intent (Intent.ACTION_ RUN) ;

trackUri = ContentUris.withAppendedId(Tracks.CONTENT URI, mTrackId);
actionIntent.setDataAndType (trackUri, Tracks.CONTENT ITEM TYPE);

actionIntent.addFlags (Intent.FLAG GRANT READ URI_PERMISSION) ;
startActivity (Intent.createChooser (actionIntent,

getString (R.string.share track)));
handled = true;

break;

case MENU_PICTURE:
addPicture () ;
handled = true;
break;

case MENU_VIDEO:
addvideo () ;
handled = true;
break;

case MENU VOICE:
addvVoice () ;
handled = true;
break;

case MENU TEXT:
showDialog (DIALOG_TEXT) ;
handled = true;
break;
case MENU_NAME:
showDialog (DIALOG NAME) ;
handled = true;
break;
case MENU_ ABOUT:
AlertDialog.Builder alertbox = new AlertDialog.Builder (this);
alertbox.setTitle ("About KampRate");
alertbox.setMessage ("Developed by" + "\n" + "Alexandros Ntakas"
+ "\n" + "Electrical and Computer Engineer, NTUA"™ + "\n"
+ "alex ntakas@hotmail.gr" + "\n"
+ "© 2011 - All rights reserved");
alertbox.setNeutralButton ("Ok",
new DialogInterface.OnClickListener () {
public void onClick(DialogInterface arg0O, int argl) {
}
I N
alertbox.show () ;
break;
default:
handled = super.onOptionsItemSelected(item) ;
break;
}

return handled;
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@Override
protected Dialog onCreateDialog(int id) {
Dialog dialog = null;
LayoutInflater factory = null;
View view = null;
Builder builder = null;
switch (id) {
case DIALOG_LAYERS:
builder = new AlertDialog.Builder (this);
factory = LayoutInflater.from(this);
view = factory.inflate (R.layout.layerdialog, null);
mSatellite = (CheckBox) view.findViewById(R.id.layer satellite);
mSatellite.setOnCheckedChangelListener (mCheckedChangelListener) ;
mSpeed = (CheckBox) view.findViewById(R.id.layer speed);
mSpeed.setOnCheckedChangelListener (mCheckedChangelListener) ;
mCompass = (CheckBox) view.findViewById(R.id.layer compass);
mCompass.setOnCheckedChangelistener (mCheckedChangelListener) ;
mLocation = (CheckBox) view.findViewById(R.id.layer location);
mLocation.setOnCheckedChangelListener (mCheckedChangelistener) ;
builder.setTitle (R.string.dialog layer title)
.setIcon(android.R.drawable.ic dialog map)
.setPositiveButton(R.string.btn okay, null).setView (view);
dialog = builder.create();
return dialog;
case DIALOG_NOTRACK:
builder = new AlertDialog.Builder (this);
builder.setTitle (R.string.dialog notrack title)
.setMessage (R.string.dialog notrack message)
.setIcon(android.R.drawable.ic dialog alert)
.setPositiveButton (R.string.btn selecttrack,
mNoTrackDialogListener)
.setNegativeButton (R.string.btn cancel, null);
dialog = builder.create();
return dialog;
case DIALOG_INSTALL ABOUT:
builder = new AlertDialog.Builder (this);
builder.setTitle (R.string.dialog nooiabout)
.setMessage (R.string.dialog nooiabout message)
.setlIcon(android.R.drawable.ic _dialog alert)
.setPositiveButton(R.string.btn_install,
mOiAboutDialogListener)
.setNegativeButton (R.string.btn cancel, null);
dialog = builder.create();
return dialog;
case DIALOG_TEXT:
builder = new AlertDialog.Builder (this);
factory = LayoutInflater.from(this);
view = factory.inflate(R.layout.notetextdialog, null);
mNoteTextView = (EditText) view.findViewById(R.id.notetext);
builder.setTitle(R.string.dialog notetext title)
.setMessage (R.string.dialog notetext message)
.setIcon(android.R.drawable.ic dialog map)
.setPositiveButton(R.string.btn okay,
mNoteTextDialogListener)
.setNegativeButton (R.string.btn cancel, null).setView(view);
dialog = builder.create();
return dialog;
case DIALOG NAME:
builder = new AlertDialog.Builder (this);
factory = LayoutInflater.from(this);
view = factory.inflate (R.layout.notenamedialog, null);
mNoteNameView = (EditText) view.findViewById(R.id.notename) ;
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builder.setTitle(R.string.dialog notename title)
.setMessage (R.string.dialog notename message)
.setIcon(android.R.drawable.ic dialog map)
.setPositiveButton(R.string.btn okay,
mNoteNameDialogListener)
.setNegativeButton (R.string.btn cancel, null).setView(view);
dialog = builder.create();
return dialog;
case DIALOG URIS:
builder = new AlertDialog.Builder (this);
factory = LayoutInflater.from(this);
view = factory.inflate (R.layout.mediachooser, null);
mGallery = (Gallery) view.findViewById(R.id.gallery);
builder.setTitle(R.string.dialog_select media title)
.setMessage (R.string.dialog select media message)
.setlIcon (android.R.drawable.ic dialog alert)
.setNegativeButton (R.string.btn cancel, null)
.setPositiveButton (R.string.btn okay,
mNoteSelectDialogListener) .setView (view) ;
dialog = builder.create();
return dialog;
default:
return super.onCreateDialog(id);

@Override
protected void onPrepareDialog(int id, Dialog dialog) {
switch (id) {
case DIALOG LAYERS:
mSatellite.setChecked (mSharedPreferences.getBoolean (Constants.SATELLITE, false));
mSpeed.setChecked (mSharedPreferences.getBoolean (Constants.SPEED, false));
mCompass.setChecked (mSharedPreferences.getBoolean (Constants.COMPASS, false));
mLocation.setChecked (mSharedPreferences.getBoolean (Constants.LOCATION, false));
break;
case DIALOG_URIS:
mGallery.setAdapter (mMediaAdapter) ;
default:
break;
}

super.onPrepareDialog(id, dialog);

@Override
protected void onActivityResult (int requestCode, int resultCode,
Intent intent) {
super.onActivityResult (requestCode, resultCode, intent);

if (resultCode != RESULT_ CANCELED) {
String sdcard = Environment.getExternalStorageDirectory () .getAbsolutePath() ;
File file;
Uri uri;

File newFile;

String newName;

Uri fileUri;

android.net.Uri.Builder builder;

Uri trackUri;

long trackId;

switch (requestCode) {

case MENU_TRACKLIST:
trackUri = intent.getData();
trackId = Long.parselong (trackUri.getLastPathSegment());
moveToTrack (trackId, true);

223



break;

case MENU_ABOUT:

break;

case MENU_PICTURE:

file = new File(sdcard + Constants.TMPICTUREFILE PATH);
Calendar c = Calendar.getInstance();

C, Cy Cy

newName = String.format ("Picture %tY¥Y-%tm-%td $tH%tM$tS.jpg", c, c,
c);
newFile = new File(sdcard + Constants.EXTERNAL DIR + newName) ;
file.getParentFile () .mkdirs();
boolean isRenamed = file.renameTo (newFile);
if (isRenamed) {
Bitmap bm = BitmapFactory.decodeFile (newFile.getAbsolutePath());
if (bm != null) {
String height = Integer.toString(bm.getHeight());
String width = Integer.toString(bm.getWidth());
bm.recycle();
bm = null;
builder = new Uri.Builder();
fileUri = builder.scheme ("file") .appendEncodedPath ("/")
.appendEncodedPath (newFile.getAbsolutePath())
.appendQueryParameter ("width", width)
.appendQueryParameter ("height", height) .build() ;
this.mLoggerServiceManager.storeMediaUri (fileUri) ;
mLastSegmentOverlay.calculateMedia() ;
mMapView.postInvalidate () ;
} else {
Log.e (TAG,
"Failed to read image from: "
+ newFile.getAbsolutePath());
}
} else {
Log.e (TAG,
"Failed to rename image: " + file.getAbsolutePath());
}
break;
case MENU VIDEO:
file = new File(sdcard + Constants.TMPICTUREFILE PATH);
c = Calendar.getInstance () ;
newName = String.format ("Video $%t¥%tm%td %tH%tM%tS.3gp", ¢, ¢, ¢, ¢, ¢, cC);
newFile = new File(sdcard + Constants.EXTERNAL DIR + newName) ;
file.getParentFile () .mkdirs () ;
file.renameTo (newFile) ;
builder = new Uri.Builder();
fileUri =
builder.scheme ("file") .appendPath (newFile.getAbsolutePath()) .build();

this.mLoggerServiceManager.storeMediaUri (fileUri) ;
mLastSegmentOverlay.calculateMedia () ;
mMapView.postInvalidate () ;

break;

case MENU_VOICE:

uri = Uri.parse (intent.getDataString());
this.mLoggerServiceManager.storeMediaUri (uri) ;
mLastSegmentOverlay.calculateMedia () ;
mMapView.postInvalidate();

break;

case MENU_TRACKING:

trackUri = intent.getDatal();

trackId = Long.parselong (trackUri.getLastPathSegment ());
moveToTrack (trackId, true);

Intent namingIntent = new Intent (this, NameTrack.class);
namingIntent.setData (ContentUris.withAppendedId (Tracks.CONTENT URI,

trackId));
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int NMChelper = new Integer (mSharedPreferences.getString(
Constants.NETWORKINGMEASUREMENT, "0")).intValue();

namingIntent.putExtra (Constants.NETWORKINGMEASUREMENT, NMChelper) ;
startActivity (namingIntent) ;
break;

default:
Log.e (TAG, "Returned form unknow activity: " + requestCode);
break;

}

} else {
Log.w (TAG, "Received unexpected resultcode " + resultCode);

@Override
protected boolean isRouteDisplayed() {
return true;

private void updateTitleBar () {
ContentResolver resolver = this.getApplicationContext () .getContentResolver () ;
Cursor trackCursor = null;
try {
trackCursor = resolver.query(ContentUris.withAppendedId (
Tracks.CONTENT URI, this.mTrackId),

new String[] { Tracks.NAME }, null, null, null);
if (trackCursor != null && trackCursor.moveToLast ()) {
String trackName = trackCursor.getString(0);
this.setTitle(this.getString(R.string.app _name) + ": " + trackName);
}
} finally {
if (trackCursor != null) {

trackCursor.close();

private void updateBlankingBehavior () {
boolean disableblanking = mSharedPreferences.getBoolean (
Constants.DISABLEBLANKING, false);
if (disableblanking) {
if (mWakeLock == null) {
PowerManager pm = (PowerManager) this.getSystemService (Context.POWER SERVICE) ;
mWakeLock = pm.newWakeLock (PowerManager.SCREEN DIM WAKE LOCK, TAG);

if (mLoggerServiceManager.getLoggingState () == Constants.LOGGING
&& !'mWakeLock.isHeld()) {
mWakeLock.acquire () ;
Log.w (TAG, "Acquired lock to keep screen on!");

private void updateSpeedColoring() {

int trackColoringMethod = new Integer (mSharedPreferences.getString(

Constants.TRACKCOLORING, "2")).intValue();

ContentResolver resolver = this.getApplicationContext ().getContentResolver();

Cursor waypointsCursor = null;

try {

waypointsCursor = resolver.query (
Uri.withAppendedPath (Tracks.CONTENT URI, this.mTrackId
+ "/waypoints"), new String[] { "avg("
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+ Waypoints.SPEED + ")" }, null, null, null);
if (waypointsCursor != null && waypointsCursor.moveToLast ()) {
mAverageSpeed = waypointsCursor.getDouble (0) ;
}
if (mAverageSpeed < 2) {
mAverageSpeed = 5.55d / 2;
}
} finally {
if (waypointsCursor != null) {
waypointsCursor.close () ;

}
View speedbar = findViewById(R.id.speedbar);
if (trackColoringMethod == SegmentOverlay.DRAW MEASURED
|| trackColoringMethod == SegmentOverlay.DRAW CALCULATED) {
drawSpeedTexts (mAverageSpeed) ;
speedbar.setVisibility (View.VISIBLE) ;
for (int i = 0; i < mSpeedtexts.length; i++) {
mSpeedtexts[i].setVisibility (View.VISIBLE) ;
}
} else {
speedbar.setVisibility (View.INVISIBLE) ;
for (int 1 = 0; 1 < mSpeedtexts.length; i++) {
mSpeedtexts[i] .setVisibility (View.INVISIBLE) ;

}
List<?> overlays = mMapView.getOverlays();
for (Object overlay : overlays) {
if (overlay instanceof SegmentOverlay) {
((SegmentOverlay) overlay) .setTrackColoringMethod (
trackColoringMethod, mAverageSpeed);

private void updateSpeedDisplayVisibility () {

boolean showspeed = mSharedPreferences.getBoolean (Constants.SPEED, false);

if (showspeed) {
mLastGPSSpeedView.setVisibility (View.VISIBLE) ;
mLastGPSSpeedView.setText ("");
mLastCellIDView.setVisibility(View.VISIBLE) ;
mLastCellIDView.setText ("");
mLastLacView.setVisibility (View.VISIBLE) ;
mLastLacView.setText ("");

} else {
mLastGPSSpeedView.setVisibility (View.INVISIBLE) ;
mLastCellIDView.setVisibility(View.INVISIBLE) ;
mLastLacView.setVisibility(View.INVISIBLE) ;

private void updateAltitudeDisplayVisibility () {
boolean showaltitude = mSharedPreferences.getBoolean (Constants.ALTITUDE,
if (showaltitude) {
mLastGPSAltitudeView.setVisibility (View.VISIBLE) ;
mLastGPSAltitudeView.setText ("");
} else {
mLastGPSAltitudeView.setVisibility (View.INVISIBLE) ;

private void updateCompassDisplayVisibility () {

false);
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boolean compass = mSharedPreferences.getBoolean (Constants.COMPASS, false);
if (compass) {

mMylocation.enableCompass () ;
} else {

mMylocation.disableCompass () ;

private void updatelocationDisplayVisibility () {
boolean location mSharedPreferences.getBoolean (Constants.LOCATION, false);
if (location) {
mMylocation.enableMyLocation () ;
} else {
mMylocation.disableMyLocation () ;

/**
* Retrieves the numbers of the measured speed and altitude from the most
* recent waypoint and updates UI components with this latest bit of
* information.
*
*/
private void updateDisplayedSpeedViews () {
ContentResolver resolver = this.getApplicationContext ().getContentResolver();
Cursor waypointsCursor = null;
try {
Uri lastSegmentUri = Uri.withAppendedPath (Tracks.CONTENT URI,
this.mTrackId + "/segments/" + mLastSegment + "/waypoints");
waypointsCursor = resolver.query(lastSegmentUri, new String[] {
Waypoints.SPEED, Waypoints.ALTITUDE, Waypoints.CELLID,
Waypoints.LAC }, null, null, null);
if (waypointsCursor != null && waypointsCursor.moveTolLast ()) {
// Speed number
double speed = waypointsCursor.getDouble (0) ;

int cellid = waypointsCursor.getInt (2);
cellidText "Cell ID: "™ + cellid;
mLastCellIDView.setText (cellidText) ;

int lac = waypointsCursor.getInt(3);
lacText = "LAC: " + lac;
mLastLacView.setText (lacText) ;

Uri trackURI = ContentUris.withAppendedId(Tracks.CONTENT URI,this.mTrackId);

Cursor trackCursor = null;
trackCursor = resolver.query (trackURI,
new String[] { Tracks.NMC }, null, null, null);

if (trackCursor != null) {
trackCursor.moveToFirst () ;
if (trackCursor.getString(0) .equals ("DOWNLOAD")) {
speedText = String.format ("%.0f %s", speed, bitrate unit);

} else if (trackCursor.getString(0) .equals ("PING")) {
speedText = String.format ("%.0f %s", speed, latency unit);
}
} else {
speedText = String.format ("%$.0f %s", speed, bitrate unit);

mLastGPSSpeedView. setText (speedText) ;



// Speed color bar

if (speed > 2 * mAverageSpeed) {
updateSpeedColoring () ;
mMapView.postInvalidate () ;

// Altitude number
double altitude = waypointsCursor.getDouble (1) ;
altitude = mUnits.conversionFromMeterToHeight (altitude);
String altitudeText = String.format("$.0f %s", altitude,
mUnits.getHeightUnit());

mLastGPSAltitudeView.setText (altitudeText) ;

}

} finally {

if (waypointsCursor != null) {

waypointsCursor.close () ;

* For the current track identifier the route of that track is drawn by
* adding a OverLay for each segments in the track

* @param trackId
* @see SegmentOverlay
*/
private void createDataOverlays() {
mLastSegmentOverlay = null;
mMapView.getOverlays () .clear () ;
mMapView.getOverlays () .add (mMylocation) ;

ContentResolver resolver = this.getApplicationContext () .getContentResolver () ;

Cursor segments = null;

int trackColoringMethod = new Integer (mSharedPreferences.getString/(
Constants.TRACKCOLORING, "2")).intValue();

String NMC = "DOWNLOAD";

Uri trackURI = ContentUris.withAppendedId(Tracks.CONTENT URI, this.mTrackId);
Cursor trackCursor = null;
trackCursor = resolver.query(trackURI, new String[] { Tracks.NMC },
null, null, null);
if (trackCursor != null) {
trackCursor.moveToFirst () ;
if (trackCursor.getString(0) .equals ("DOWNLOAD")) {
NMC = "DOWNLOAD";
} else if (trackCursor.getString(0) .equals ("PING")) {
NMC = "PING";

try {
Uri segmentsUri = Uri.withAppendedPath (Tracks.CONTENT URI,
this.mTrackId + "/segments");

segments = resolver.query (segmentsUri,
new String[] { Segments. ID }, null, null, null);
if (segments != null && segments.moveToFirst()) {
do {

long segmentsId = segments.getLong (0);
Uri segmentUri = ContentUris.withAppendedId (segmentsUri, segmentsId);
SegmentOverlay segmentOverlay = new SegmentOverlay (this,

segmentUri, trackColoringMethod, mAverageSpeed,
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this.mMapView, NMC) ;
mMapView.getOverlays () .add (segmentOverlay) ;
mLastSegmentOverlay = segmentOverlay;
if (segments.isFirst()) {
segmentOverlay .addPlacement (SegmentOverlay.FIRST SEGMENT) ;
}
if (segments.isLast()) {
segmentOverlay .addPlacement (SegmentOverlay.LAST SEGMENT) ;
getLastTrackPoint () ;
}
mLastSegment = segmentsId;
} while (segments.moveToNext ());
}
} finally {
if (segments != null) {
segments.close();

moveActiveViewWindow () ;

Uri lastSegmentUri = Uri.withAppendedPath (Tracks.CONTENT URI, mTrackId
+ "/segments/" + mLastSegment + "/waypoints");

resolver.unregisterContentObserver (this.mSegmentWaypointsObserver) ;

resolver.registerContentObserver (lastSegmentUri, false,
this.mSegmentWaypointsObserver) ;

private void updateDataOverlays () {
ContentResolver resolver = this.getApplicationContext () .getContentResolver () ;
Uri segmentsUri = Uri.withAppendedPath (Tracks.CONTENT URI,
this.mTrackId + "/segments");
Cursor segmentsCursor = null;
List<?> overlays = this.mMapView.getOverlays();
int segmentOverlaysCount = 0;

for (Object overlay : overlays) {
if (overlay instanceof SegmentOverlay) {

segmentOverlaysCount++;

}

try {
segmentsCursor = resolver.query (segmentsUri,
new String[] { Segments. ID }, null, null, null);
if (segmentsCursor != null
&& segmentsCursor.getCount () == segmentOverlaysCount) {
} else {

createDataOverlays () ;
}
} finally {
if (segmentsCursor != null) {
segmentsCursor.close();

}

moveActiveViewWindow () ;

private void moveActiveViewWindow () {
GeoPoint lastPoint getLastTrackPoint () ;
if (lastPoint != null

&& mLoggerServiceManager.getLoggingState () == Constants.LOGGING) {
Point out = new Point();
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this.mMapView.getProjection() .toPixels (lastPoint, out);

int height = this.mMapView.getHeight () ;

int width = this.mMapView.getWidth () ;

if (out.x < 0 || out.y < 0 || out.y > height || out.x > width) {

this.mMapView.clearAnimation() ;
this.mMapView.getController () .setCenter (lastPoint);
} else if (out.x < width / 4 || out.y < height / 4
|| out.x > (width / 4) * 3 || out.y > (height / 4) * 3) {
this.mMapView.clearAnimation();
this.mMapView.getController ().animateTo (lastPoint) ;

/**
* @param avgSpeed
* avgSpeed in m/s
*/
private void drawSpeedTexts (double avgSpeed) {
avgSpeed = mUnits.conversionFromMetersPerSecond (avgSpeed) ;

ContentResolver resolver = this.getApplicationContext ().getContentResolver () ;
Uri trackURI = ContentUris.withAppendedId(Tracks.CONTENT URI, this.mTrackId);
Cursor trackCursor = null;
trackCursor = resolver.query(trackURI, new String[] { Tracks.NMC },

null, null, null);

if (trackCursor != null) {
trackCursor.moveToFirst () ;
if (trackCursor.getString(0) .equals ("DOWNLOAD")) {
for (int i = 0; i < mSpeedtexts.length; i++) {
mSpeedtexts([i] .setVisibility (View.VISIBLE) ;
String speedText = String.format ("%s %s", BitrateBar[i], bitrate unit);
mSpeedtexts[i].setText (speedText) ;
}
} else if (trackCursor.getString(0).equals ("PING")) {
for (int 1 = 0; 1 < mSpeedtexts.length; i++) {
mSpeedtexts([i] .setVisibility (View.VISIBLE) ;
String speedText = String.format ("%s %s", LatencyBar[i], latency unit);
mSpeedtexts[i].setText (speedText) ;

}
} else {
for (int i = 0; 1 < mSpeedtexts.length; i++) {
mSpeedtexts[i] .setVisibility (View.VISIBLE) ;
String speedText = String.format ("%s %s", BitrateBar[i], bitrate unit);
mSpeedtexts[i].setText (speedText) ;

Alter this to set a new track as current.

* @param trackId
@param center

* center on the end of the track

*/
private void moveToTrack (long trackId, boolean center) {
Cursor track = null;
try {
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ContentResolver resolver = this.getApplicationContext ().getContentResolver();
Uri trackUri = ContentUris.withAppendedId(Tracks.CONTENT URI, trackId);
Uri mediaUri = ContentUris.withAppendedId(Media.CONTENT URI, trackId);

track = resolver.query(trackUri, new String[] { Tracks.NAME },
null, null, null);
if (track != null && track.moveToFirst()) {
this.mTrackId = trackId;
mLastSegment = -1;
mLastWaypoint = -1;

resolver.unregisterContentObserver (this.mTrackSegmentsObserver) ;

resolver.unregisterContentObserver (this.mTrackMediasObserver) ;

Uri tracksegmentsUri = Uri.withAppendedPath (Tracks.CONTENT URI,
trackId + "/segments");

resolver.registerContentObserver (tracksegmentsUri, false,
this.mTrackSegmentsObserver) ;

resolver.registerContentObserver (mediaUri, false,
this.mTrackMediasObserver) ;

this.mMapView.getOverlays () .clear();

updateTitleBar () ;
updateDataOverlays () ;
updateSpeedColoring() ;

if (center) {
GeoPoint lastPoint = getLastTrackPoint();
this.mMapView.getController ().animateTo (lastPoint) ;

}
} finally {
if (track != null) {
track.close () ;

/**

* Get the last known position from the GPS provider and return that
* information wrapped in a GeoPoint to which the Map can navigate.
*

* @see GeoPoint

* @return

*/
private GeoPoint getLastKnowGeopointLocation() {
int microlatitude = O0;
int microlongitude = 0;
LocationManager locationManager = (LocationManager) this
.getApplication() .getSystemService (Context.LOCATION SERVICE) ;
Location locationFine = locationManager
.getLastKnownLocation (LocationManager.GPS_ PROVIDER) ;
if (locationFine != null) {
microLatitude = (int) (locationFine.getLatitude() * 1E6d);
microLongitude = (int) (locationFine.getLongitude() * 1E6d);
}
if (locationFine == null || microlLatitude == || microLongitude == 0) {
Location locationCoarse = locationManager
.getLastKnownLocation (LocationManager .NETWORK PROVIDER) ;
if (locationCoarse != null) {
microLatitude = (int) (locationCoarse.getLatitude() * 1E6d);
microLongitude = (int) (locationCoarse.getLongitude() * 1E6d);
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if (locationCoarse == null || microLatitude == | | microLongitude == 0) {
microLatitude = 51985105;
microLongitude = 5106132;

}
GeoPoint geoPoint = new GeoPoint (microLatitude, microLongitude) ;
return geoPoint;

/**
* Retrieve the last point of the current track
*
* @param context
*/
private GeoPoint getLastTrackPoint () {
Cursor waypoint = null;
GeoPoint lastPoint = null;
try {
ContentResolver resolver = this.getContentResolver () ;
waypoint = resolver.query (
Uri.withAppendedPath (Tracks.CONTENT URI, mTrackId
+ "/waypoints"), new String[] {
Waypoints.LATITUDE,
Waypoints.LONGITUDE,
"max (" + Waypoints.TABLE + "." + Waypoints. ID
+ ")" }, null, null, null);
if (waypoint != null && waypoint.moveToLast ()) {
int microLatitude = (int) (waypoint.getDouble (0) * 1E6d);
int microlLongitude = (int) (waypoint.getDouble(l) * 1E6d);
lastPoint = new GeoPoint (microLatitude, microLongitude) ;

if (lastPoint == null || lastPoint.getLatitudeE6() ==
|| lastPoint.getLongitudeE6() == 0) {
lastPoint = getlLastKnowGeopointLocation() ;
} else {

mLastWaypoint = waypoint.getLong (2) ;
}
} finally {
if (waypoint != null) {
waypoint.close();

}

return lastPoint;

private void moveToLastTrack() {
int trackId = -1;
Cursor track = null;
try {
ContentResolver resolver = this.getApplicationContext ().getContentResolver () ;
track = resolver
.query (Tracks.CONTENT URI, new String[] {

"max (" + Tracks. ID + ")", Tracks.NAME, }, null,
null, null);
if (track != null && track.moveTolLast()) {

trackId = track.getInt (0);
moveToTrack (trackId, true);
}
} finally {
if (track != null) {
track.close () ;
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/***

* Collecting additional data
*/
private void addPicture() {
Intent i = new Intent (android.provider.MediaStore.ACTION IMAGE CAPTURE) ;
File file = new File(Environment.getExternalStorageDirectory ()
.getAbsolutePath () + Constants.TMPICTUREFILE PATH) ;

i.putExtra (android.provider.MediaStore.EXTRA OUTPUT, Uri.fromFile(file));
i.putExtra (android.provider.MediaStore.EXTRA VIDEO QUALITY, 1);
startActivityForResult (i, MENU_PICTURE) ;

/***

* Collecting additional data
*/
private void addvideo () {
Intent i = new Intent (android.provider.MediaStore.ACTION VIDEO CAPTURE) ;
File file = new File(Environment.getExternalStorageDirectory ()
.getAbsolutePath() + Constants.TMPICTUREFILE PATH) ;

i.putExtra(android.provider.MediaStore.EXTRA OUTPUT, Uri.fromFile(file));
i.putExtra (android.provider.MediaStore.EXTRA VIDEO QUALITY, 1);
startActivityForResult (i, MENU VIDEO) ;

private void addVoice () {
Intent intent = new Intent (
android.provider.MediaStore.Audio.Media.RECORD SOUND_ ACTION) ;
startActivityForResult (intent, MENU VOICE) ;

/**
* Enables a SegmentOverlay to call back to the MapActivity to show a dialog
* with choices of media
*
* @param mediaAdapter
*/
public void showDialog (BaseAdapter mediaAdapter) {
mMediaAdapter = mediaAdapter;
showDialog (LoggerMap.DIALOG URIS) ;

AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>

<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="nl.sogeti.android.gpstracker"
android:versionName="0.9.20" android:versionCode="28">

<uses-sdk android:minSdkVersion="4" android:targetSdkVersion="4"/>
<supports-screens

android:largeScreens="true"

android:normalScreens="true"

android:smallScreens="true" />

<uses-permission android:name="android.permission.ACCESS COARSE LOCATION" />
<uses-permission android:name="android.permission.ACCESS FINE LOCATION" />
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<uses-permission
<uses-permission
<uses-permission
<uses-permission
<uses-permission
<uses-permission
<uses-permission

<application

android:name="android.permission.ACCESS NETWORK_ STATE" />
android:name="android.permission.INTERNET" />
android:name="android.permission.WAKE LOCK" />
android:name="android.permission.WRITE EXTERNAL STORAGE"
android:name="android.permission.READ PHONE STATE" />
android:name="android.permission.RECEIVE BOOT COMPLETED"
android:name="android.permission.ACCESS WIFI_ STATE" />

android:icon="@drawable/icon"
android:label="@string/app name"
android:description="@string/app name"
android:allowClearUserData="true">

<meta-data

android:
android:

<meta-data

android:
android:

<meta-data

android:
:resource="@array/about_authors" />

android
<meta-data
android:
android:
<meta-data
android:
android
<meta-data
android:
android:
<meta-data
android:
android:
<meta-data
android:
android:
<meta-data
android:
android:
<meta-data
android:
android:
<meta-data

name="org.openintents.metadata.COMMENTS"
value="@string/about_comments" />

name="org.openintents.metadata.COPYRIGHT"
value="@string/about copyright" />

name="org.openintents.metadata.AUTHORS"
name="org.openintents.metadata.DOCUMENTERS"
resource="@array/about_documenters" />

name="org.openintents.metadata.TRANSLATORS"

:resource="@array/about_translators" />

name="org.openintents.metadata.ARTISTS"
resource="@array/about_artists" />

name="org.openintents.metadata.WEBSITE LABEL"
value="@string/about website label" />

name="org.openintents.metadata.WEBSITE URL"
value="@string/about website url" />

name="org.openintents.metadata.LICENSE"
resource="@raw/licence short" />

name="org.openintents.metadata.EMAIL"
value="@string/about email" />

android:name="android.app.default searchable"
android:value=".viewer.TrackList" />

<meta-data

android:name="CLOUDMADE KEY"
android:value="534dfced74894e218f363a5473248ff6" />

<uses-library

<activity
android:
android:
android:
android:
android:

android:name="com.google.android.maps" />

label="@string/app name"
name=".viewer.LoggerMap"
launchMode="singleTask"
theme="@style/Theme.NoBackground"
screenOrientation="portrait">

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

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

/>

/>
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</intent-filter>

<intent-filter android:label="Show track on map">
<action android:name="android.intent.action.VIEW" />
<category android:name="android.intent.category.DEFAULT" />
<data android:scheme="content" />
<data android:host="nl.sogeti.android.gpstracker" />
<data

android:mimeType="vnd.android.cursor.item/vnd.nl.sogeti.android.track" />
</intent-filter>
</activity>

<activity
android:label="@string/menu_settings"
android:name=".logger.SettingsDialog"/>

<activity
android:label="@string/indoors_select_location"
android:name=".actions.IndoorsSelectLocation"
android:screenOrientation="portrait"/>

<activity
android:label="@string/upload to server"
android:name=".actions.UploadToServer"
android:screenOrientation="portrait"/>

<activity
android:label="@string/dialog_routename title"
android:theme="@android:style/Theme.Translucent.NoTitleBar"
android:name=".actions.NameTrack"/>

<activity
android:label="@string/dialog tracking title"
android:theme="@android:style/Theme.Translucent.NoTitleBar"
android:name=".actions.ControlTracking"/>

<activity
android:label="@string/track list"
android:name=".viewer.TrackList"

android:launchMode="singleTop" >

<intent-filter>
<action android:name="android.intent.action.SEARCH" />
<category android:name="android.intent.category.DEFAULT" />

</intent-filter>

<meta-data
android:name="android.app.searchable"
android:resource="@xml/searchable" />

</activity>

<activity
android:name=".viewer.TracksLiveFolder"
android:label="@string/track list"
android:icon="@drawable/icon" >
<intent-filter>
<action android:name="android.intent.action.CREATE LIVE FOLDER" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>

</activity>
<service android:enabled="true" android:name=".logger.GPSLoggerService">
<intent-filter android:label="GPS logger">
<action

android:name="nl.sogeti.android.gpstracker.intent.action.GPSLoggerService"></action>
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</intent-filter>
</service>

<provider

android:enabled="true"

android:authorities="nl.sogeti.android.gpstracker"

android:permission="android.permission.ACCESS FINE_ LOCATION"

android:name=".db.GPStrackingProvider" >

<path-permission android:path="/search suggest query"
android:readPermission="android.permission.GLOBAL SEARCH" />

<path-permission android:path="/live folders/tracks"
android:readPermission="com.android.launcher.permission.WRITE SETTINGS"

/>
</provider>

<activity
android:label="@string/menu_statistics"
android:name=".actions.Statistics"
android:screenOrientation="portrait">

</activity>

<activity
android:label="@string/share_track"
android:name=".actions.ShareTrack" >

<intent-filter>
<action android:name="android.intent.action.RUN" />
<category android:name="android.intent.category.DEFAULT" />
<data
android:mimeType="vnd.android.cursor.item/vnd.nl.sogeti.android.track" />
</intent-filter>
</activity>

<!-- This is used to auto start the application at boot -->
<receiver android:name=".util.BootReceiver">
<intent-filter>
<action android:name="android.intent.action.BOOT COMPLETED" />
</intent-filter>
</receiver>
</application>
</manifest>

H edappoyn KampRate meplhappavel akopn OpKETEG KAAOELG Tou Oev pmopolv va
TapoucLaoTolV OAeG g aUTO To €vtumo. EmumAéov, umdpyxouv oAAG xml apxela mou adopouv
10 Ypodpko Teppailov T edappoyng, Kabwe kat Sedopéva AAwWY AeLToupyLWV.
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Server

To DLServer.java kot PingServer.java mou «TpéXouv» OTNV TIAEUPA TOU Server €xouv
TIAPOUCLAOTEL UE avAAuon Kol OXOALOOMO oTo KepaAalo 2, OOV O AVAYVWOTNG UMopel va
QVATPELEL YLoL VO EAETNOEL TOV KWOLKA. ITNV €VOTNTA QUTH apXIKA Oa MOPOUCLACOUE TOV
KwdLka tou epyadeiov NetPerfTool.

NetPerfTool-DL.html

<html>

<head>

<meta name="viewport" content="initial-scale=1.0, user-scalable=no" />
<meta http-equiv="content-type" content="text/html; charset=UTF-8"/>
<title>Performance Evaluation Tool (Bitrate Measurements)</title>
<link
href="http://code.google.com/apis/maps/documentation/javascript/examples/default.css
rel="stylesheet" type="text/css" />

<script type="text/javascript"
src="http://maps.google.com/maps/api/js?sensor=false"></script>
<script type="text/javascript" src="loadxmldoc.js"></script>

"

<script type="text/javascript">
var codeID = 1;
var Range = 1;

var geocoder; // = new google.maps.Geocoder () ;
xmlDoc=loadXMLDoc ("C:/NetPerfTool/Download.xml") ;
var x=xmlDoc.getElementsByTagName ('StartLat');

var map = null;
var bounds = null;
var Athens Center= new google.maps.LatLng(37.979116, 23.717165);

function initialize() {
geocoder = new google.maps.Geocoder () ;

var myOptions = {
zoom: 10,
center: new google.maps.LatLng(38.0782, 23.800),
mapTypeControl: true,
mapTypeControlOptions: {style: google.maps.MapTypeControlStyle.DROPDOWN MENU},
navigationControl: true,
mapTypeld: google.maps.MapTypeId.ROADMAP

map = new google.maps.Map (document.getElementById("map canvas"), myOptions);
bounds = new google.maps.LatLngBounds () ;

var homeControlDiv = document.createElement ('DIV'");

var homeControl = new HomeControl (homeControlDiv, map);

homeControlDiv.index = 1;
map.controls[google.maps.ControlPosition.TOP_RIGHT] .push (homeControlDiv) ;

setCode () ;
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for (i=0;i<x.length;i++) {
var Bitrate = xmlDoc.getElementsByTagName ("Bitrate") [i].childNodes[0] .nodeValue;

if (Bitrate>=7000)
{

codelID = 2;

}

if (Bitrate>=2000 && Bitrate<7000)
{
codelID = 3;

}

if (Bitrate>=500 && Bitrate<2000)
{

codelID = 4;

}

if (Bitrate>=200 && Bitrate<500)

{
codeID = 5;

}

if (Bitrate<200)

{
codelID = 6;

}

if (Bitrate==0)
{

codeID = 7;

}

if (gob ('codechoice').value == 1) {codeID =1};
if (gob ('codechoice') .value == codelID) {

var SLat = xmlDoc.getElementsByTagName ("StartLat") [i].childNodes[0].nodeValue;
var SLon= xmlDoc.getElementsByTagName ("StartLon") [1].childNodes[0].nodeValue;
var ELat = xmlDoc.getElementsByTagName ("EndLat") [i].childNodes[0].nodeValue;
var ELon = xmlDoc.getElementsByTagName ("EndLon") [i].childNodes[0] .nodeValue;
var CellID = xmlDoc.getElementsByTagName ("CellID") [i].childNodes[0] .nodeValue;

var startPoint = new google.maps.LatLng(SLat,SLon);
bounds.extend (startPoint);

var endPoint = new google.maps.LatLng(ELat,ELon) ;
bounds.extend (endPoint) ;

var polyline = new google.maps.Polyline ({
path: [startPoint, endPoint],
strokeColor:

xmlDoc.getElementsByTagName ("Color") [1].childNodes[0] .nodeValue,

strokeOpacity: 1.0,
strokeWeight: 5,
map: map

1)

}i

} // for i...
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google.maps.event.addListener (map,

infowindow.close() ;
P

map.fitBounds (bounds) ;

function showMarkers () {

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

'click',

function ()

{

var Bitrate

xmlDoc.getElementsByTagName ("Bitrate") [1] .childNodes[0] .nodeValue;

if (Bitrate>=7000)

{

codelID = 2;

}

if (Bitrate>=2000 && Bitrate<7000)

{

codelID = 3;

}

if (Bitrate>=500 && Bitrate<2000)

{

codelD = 4;

}

if (Bitrate>=200 && Bitrate<500)

{

codeID = 5;

}

if (Bitrate<200)

{

codeID = 6;

}

if (Bitrate==0)

{

codelID = 7;

}

if (gob ('codechoice').value == 1) {codeID =1};

if (gob('codechoice') .value == codelID) {

var SLat = xmlDoc.getElementsByTagName ("StartLat") [1i].childNodes[0].nodeValue/2;

var SLon= xmlDoc.getElementsByTagName ("StartLon") [1].childNodes[0].nodeValue/2;
var ELat = xmlDoc.getElementsByTagName ("EndLat") [i].childNodes[0].nodeValue/2;
var ELon = xmlDoc.getElementsByTagName ("EndLon") [i].childNodes[0] .nodeValue/2;
var CellID = xmlDoc.getElementsByTagName ("CellID") [i].childNodes[0] .nodeValue;
var Tech = xmlDoc.getElementsByTagName ("NetworkType") [i].childNodes[0] .nodeValue;
var LAC = xmlDoc.getElementsByTagName ("Lac") [i].childNodes[0] .nodeValue;
var SLatM = SLat+ELat; // to set Marker in the Middle
var SLonM SLon+ELon; // to set Marker in the Middle
var myLatlng = new google.maps.LatLng (SLatM, SLonM) ;
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var theTitle = " (" 4+ Tech + ")" 4+ " | Bitrate: " + Bitrate + ", CellID: " + CellID
+ ", LAC: " + LAC;

var image = new google.maps.MarkerImage ('myMarker.gif',
new google.maps.Size (7, 42),
new google.maps.Point (0,0));

var marker = new google.maps.Marker ({
position: myLatlng,
map: map,
icon: image,
title: theTitle

function setCode () {
codeID = gob('codechoice') .value;
return;

function gob (e) {
if (typeof (e)=="object') return(e);
if (document.getElementById) return (document.getElementById(e)) ;
return (eval (e))

function HomeControl (controlDiv, map) {

// Set CSS styles for the DIV containing the control
// Setting padding to 5 px will offset the control from the edge of the map
controlDiv.style.padding = 'b5px';

// Set CSS for the control border

var controlUI = document.createElement ('DIV');
controlUI.style.backgroundColor = 'yellow';
controlUI.style.borderStyle = 'solid';
controlUI.style.borderWidth = '2px"';
controlUI.style.cursor = 'pointer';
controlUI.style.textAlign = 'center';
controlUI.title = 'Click to set the map to Home';
controlDiv.appendChild (controlUI) ;

// Set CSS for the control interior

var controlText = document.createElement ('DIV');
controlText.style.fontFamily = 'Arial, sans-serif';
controlText.style.fontSize = '12px"';
controlText.style.paddingLeft = '4px';
controlText.style.paddingRight = '4px';
controlText.innerHTML = '<b>Athens-Center</b>"';
controlUI.appendChild(controlText) ;

// Setup the click event listeners: simply set the map to Athens Center
google.maps.event.addDomListener (controlUI, 'click', function() {
map.setCenter (Athens_ Center)

}):
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function showAddress (address) {

geocoder.geocode ({'address': address}, function(results,
if (status == google.maps.GeocoderStatus.OK) {
var pos = results[0].geometry.location;

map.setCenter (pos) ;
} else {

alert ("Geocode was not successful for the following reason:

</script>

<style type="text/css">

* {margin:0;padding:0;border:0;outline:0}

BODY {
font-family: Helvetica, Sans Serif;
font-size: 1lpt;

hl {
font-size:30px;
font-weight: bold;
color: #000000;
padding-top: 4px;
padding-left: Opx;
padding-bottom: 1lpx;

}

.topbutton {
padding-top: 10px;
padding-bottom: 10px;
padding-left: lpx;
float: left;

#buttonrow {
position: absolute;
top: 90px;
left: 1px;
width: 350px;
height: 20px;
background-color: #ffffff;

#presenter {
opacity:0.8;
filter:alpha (opacity=80) ;
position: absolute;
top: 150px;
left: 10px;
width: 220px;
height: 30px;
background-color: #808080;

</style>

status)

{

+ status);
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</head>

<body style="margin:0px; padding:0px;" onload="initialize()">

<div id="header">
<div id="title">
<hl>Bitrate Performance Tool</hl>
</div>
<div class="choice">
<form id="codes" style="float:left;text-align:right;padding-top:10px;"
action="./" method="post" onsubmit="return false">
&nbspMeasurements' Range (msec):
<select id="codechoice" name="codechoice"
onchange="codeID=parselnt (this.options[this.selectedIndex].value);setCode();">
<option selected="selected" value="1">Show All</option>
<option value="2">>7000</option>
<option value="3">2000-7000</option>
<option value="4">500-2000</option>
<option value="5">200-500</option>
<option value="6">0-200</option>
<option value="7">"no conneX"</option>
</select>
</form>
</div>

<div align="left">

<div class="topbutton">

<SCRIPT LANGUAGE="JavaScript">

document.write ('<form><input type=button value="Refresh"

onClick="history.go () "></form>")

</script>

</div>

</div>

<div id="buttonrow">
<div class="topbutton">
<form style="margin-right:5px" action="#"
onsubmit="showAddress (this.address.value); return false">
<input type="text" style="border: lpx solid #000000;" size="37" name="address"
value="Athens" />
<input type="submit" value="GoToArea" />
</form>
</div>
</div>

<div align="left">

<input type="button" onclick="showMarkers();" value="Show Tooltips"/>
<p></p>

</div>

<div id="presenter">
<form style="margin-bottom:2px" action="#">
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<textarea id="Legend" cols="25" rows="6">
L-e-g-e-n-d
Blue: >7000 kbps
Green: 2000-7000 kbps
Yellow: 500-2000 kbps
Orange: 200-500 kbps
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Red: 0-200 kbps
</textarea>
</form>
</div>

</div>

<div id="map canvas" style="width:100%; height:100%"></div>

<script src="http://www.google-analytics.com/urchin.js" type="text/javascript">
</script>

<script type="text/javascript">

_uacct = "UA-162157-1";

urchinTracker () ;

</script>

</body>
</html>

NetPerfTool-Latency.html

<html>

<head>

<meta name="viewport" content="initial-scale=1.0, user-scalable=no" />
<meta http-equiv="content-type" content="text/html; charset=UTF-8"/>
<title>Performance Evaluation Tool (Ping Measurements)</title>

<link
href="http://code.google.com/apis/maps/documentation/javascript/examples/default.css"
rel="stylesheet" type="text/css" />

<script type="text/javascript"
src="http://maps.google.com/maps/api/js?sensor=false"></script>
<script type="text/javascript" src="loadxmldoc.js"></script>

<script type="text/javascript">
var codeID = 1;
var Range = 1;

var geocoder; // = new google.maps.Geocoder () ;
xmlDoc=loadXMLDoc ("C:/NetPerfTool/IMEI9838Tr201102070913-PING.xm1l") ;
var x=xmlDoc.getElementsByTagName ('StartLat');

var map = null;
var bounds = null;
var Athens Center= new google.maps.LatLng(37.979116, 23.717165);

function initialize() {
geocoder = new google.maps.Geocoder () ;

var myOptions = {
zoom: 10,
center: new google.maps.LatLng(38.0782, 23.800),
mapTypeControl: true,
mapTypeControlOptions: {style: google.maps.MapTypeControlStyle.DROPDOWN MENU},
navigationControl: true,
mapTypeld: google.maps.MapTypeld.ROADMAP

map = new google.maps.Map (document.getElementById("map canvas"), myOptions);
bounds = new google.maps.LatLngBounds () ;

var homeControlDiv = document.createElement ('DIV');

var homeControl = new HomeControl (homeControlDiv, map);
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homeControlDiv.index = 1;
map.controls[google.maps.ControlPosition.TOP_RIGHT] .push (homeControlDiv) ;

setCode () ;

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

var AlLat = xmlDoc.getElementsByTagName ("AvgLatency") [1].childNodes[0].nodeValue;

if (ALat>0 && ALat<60)

{

codelID = 2;

}

if (ALat>=60 && ALat<120)

{

codelID = 3;

}

if (ALat>=120 && ALat<300)

{

co

}

if
{

co

}

if
{

co
}
if
{

co

}

i

i

deID = 4;
(ALat>=300 && ALat<800)
deID = 5;
(ALat>=800)
deID = 6;
(ALat==0)
deID = 7;
f (gob ('codechoice').value == 1) {codeID =1};
f (gob ('codechoice') .value == codelD) {

var SLat = xmlDoc.getElementsByTagName ("StartLat") [i].childNodes[0].nodeValue;
var SLon= xmlDoc.getElementsByTagName ("StartLon") [i].childNodes[0] .nodeValue;
var ELat = xmlDoc.getElementsByTagName ("EndLat") [1].childNodes[0] .nodeValue;
var ELon = xmlDoc.getElementsByTagName ("EndLon") [i].childNodes[0].nodeValue;
var CellID = xmlDoc.getElementsByTagName ("CellID") [1i].childNodes[0] .nodeValue;

var startPoint = new google.maps.LatLng(SLat,SLon) ;
bounds.extend (startPoint) ;

var endPoint = new google.maps.LatLng (ELat,ELon) ;
bounds.extend (endPoint) ;

var polyline = new google.maps.Polyline ({

path: [startPoint, endPoint],
strokeColor:

xmlDoc.getElementsByTagName ("Color") [1] .childNodes[0] .nodeValue,

strokeOpacity: 1.0,
strokeWeight: 5,
map: map
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} // for i...

google.maps.event.addListener (map, 'click', function() {
infowindow.close () ;

}):

map.fitBounds (bounds) ;

function showMarkers () {
for (i=0;i<x.length;i++) {
var ALat = xmlDoc.getElementsByTagName ("AvgLatency") [1].childNodes[0] .nodeValue;

if (ALat>0 && ALat<60)
{

codelD = 2;

}

if (ALat>=60 && ALat<120)
{

codelID = 3;

}

if (ALat>=120 && ALat<300)
{

codelD = 4;

}

if (ALat>=300 && ALat<800)
{

codelD = 5;

}

if (ALat>=800)
{

codeID = 6;

}

if (ALat==0)
{
codeID = 7;
}

if (gob('codechoice') .value == 1) {codelID =1};
if (gob ('codechoice') .value == codelID) {

var SLat = xmlDoc.getElementsByTagName ("StartLat") [i].childNodes[0].nodeValue/2;
var SLon= xmlDoc.getElementsByTagName ("StartLon") [i].childNodes[0].nodevValue/2;
var ELat = xmlDoc.getElementsByTagName ("EndLat") [i].childNodes[0] .nodevValue/2;
var ELon = xmlDoc.getElementsByTagName ("EndLon") [i].childNodes[0] .nodeValue/2;
var CellID = xmlDoc.getElementsByTagName ("CellID") [i].childNodes[0].nodeValue;
var Tech = xmlDoc.getElementsByTagName ("NetworkType") [1].childNodes[0] .nodeValue;
var LAC = xmlDoc.getElementsByTagName ("Lac") [i].childNodes[0].nodeValue;

245



var SLatM = SLat+ELat; // to set Marker in the Middle
var SLonM = SLon+ELon; // to set Marker in the Middle
var mylLatlng = new google.maps.LatLng(SLatM, SLonM) ;

var theTitle = "(" + Tech + ")" + " | Latency: " + ALat + ", CellID: " + CellID +
", LAC: " + LAC;

var image = new google.maps.MarkerImage ('myMarker.gif',
new google.maps.Size (7, 42),
new google.maps.Point(0,0));

var marker = new google.maps.Marker ({
position: myLatlng,
map: map,
icon: image,
title: theTitle

function setCode () {
codeID = gob('codechoice') .value;
return;

function gob (e) {
if (typeof (e)=='object')return(e);
if (document.getElementById) return (document.getElementById(e));
return (eval (e))

function HomeControl (controlDiv, map) {

// Set CSS styles for the DIV containing the control
// Setting padding to 5 px will offset the control from the edge of the map
controlDiv.style.padding = '5px';

// Set CSS for the control border

var controlUI = document.createElement ('DIV');
controlUI.style.backgroundColor = 'yellow';
controlUI.style.borderStyle = 'solid';
controlUI.style.borderWidth = '2px';
controlUI.style.cursor = 'pointer';
controlUI.style.textAlign = 'center';
controlUI.title = 'Click to set the map to Home';
controlDiv.appendChild (controlUTI) ;

// Set CSS for the control interior

var controlText = document.createElement ('DIV');
controlText.style.fontFamily = 'Arial, sans-serif';
controlText.style.fontSize = '12px"';
controlText.style.paddingLeft = '4px';
controlText.style.paddingRight = '4px';
controlText.innerHTML = '<b>Athens-Center</b>';
controlUI.appendChild (controlText) ;

// Setup the click event listeners: simply set the map to Athens Center
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google.maps.event.addDomListener (controlUI, 'click', function() {

map.setCenter (Athens_ Center)
P

function showAddress (address) {

geocoder.geocode ({'address': address},

function (results,

if (status == google.maps.GeocoderStatus.OK) {
var pos = results[0].geometry.location;

map.setCenter (pos) ;
} else {

alert ("Geocode was not successful for the following reason:

</script>

<style type="text/css">

* {margin:0;padding:0;border:0;outline:0}

BODY {
font-family: Helvetica, Sans Serif;
font-size: 1lpt;

hl {
font-size:30px;
font-weight: bold;
color: #000000;
padding-top: 4px;
padding-left: Opx;
padding-bottom: 1llpx;

}

.topbutton {
padding-top: 10px;
padding-bottom: 10px;
padding-left: 1px;
float: left;

#buttonrow {
position: absolute;
top: 90px;
left: lpx;
width: 350px;
height: 20px;
background-color: #ffffff;

#presenter {
opacity:0.8;
filter:alpha (opacity=80);
position: absolute;
top: 150px;
left: 10px;
width: 220px;
height: 30px;
background-color: #808080;

status)

{

+ status);
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</style>

</head>

<body style="margin:0px; padding:0px;" onload="initialize()">

<div id="header">
<div id="title">
<hl>Latency Performance Tool</hl>
</div>
<div class="choice">
<form id="codes" style="float:left;text-align:right;padding-top:10px;"
action="./" method="post" onsubmit="return false">
&nbspMeasurements' Range (msec):
<select id="codechoice" name="codechoice"
onchange="codeID=parselnt (this.options[this.selectedIndex].value);setCode() ;">
<option selected="selected" value="1">0-2500</option>
<option value="2">0-60</option>
<option value="3">60-120</option>
<option value="4">120-300</option>
<option value="5">300-800</option>
<option value="6">800-2500</option>
<option value="7">"no conneX"</option>
</select>
</form>
</div>

<div align="left">

<div class="topbutton">

<SCRIPT LANGUAGE="JavaScript">

document.write ('<form><input type=button value="Refresh"
onClick="history.go () "></form>")

</script>

</div>

</div>

<div id="buttonrow">
<div class="topbutton">
<form style="margin-right:5px" action="#"
onsubmit="showAddress (this.address.value); return false">
<input type="text" style="border: 1lpx solid #000000;" size="37" name="address"
value="Athens" />
<input type="submit" value="GoToArea" />
</form>
</div>
</div>

<div align="left">

<input type="button" onclick="showMarkers();
<p></p>

</div>

"

value="Show Tooltips"/>

<div id="presenter">
<form style="margin-bottom:2px" action="#">
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<textarea id="Legend" cols="25" rows="6">

L-e-g-e-n-d
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Blue: 0-60 msec
Green: 60-120 msec
Yellow: 120-300 msec
Orange: 300-800 msec
Red: 800-2500 msec
</textarea>
</form>
</div>

</div>

<div id="map canvas" style="width:100%; height:100%"></div>

<script src="http://www.google-analytics.com/urchin.js" type="text/javascript">
</script>

<script type="text/javascript">

_uacct = "UA-162157-1";

urchinTracker () ;

</script>

</body>
</html>

loadxmldoc. js

function loadXMLDoc (dname)

{

var xmlDoc;

// code for IE

if (window.ActiveXObject)

{

xmlDoc=new ActiveXObject ("Microsoft.XMLDOM") ;

}

// code for Mozilla, Firefox, Opera, etc.

else if (document.implementation && document.implementation.createDocument)
{
xmlDoc=document.implementation.createDocument ("","",null) ;

}

else

{

alert ('Your browser cannot handle this script');
}

xmlDoc.async=false;

xmlDoc.load (dname) ;

return (xmlDoc) ;

}

Ta php scripts, handle_upload.php kat update.php, mou eivat unebBuva yla tv vmodoxn Twv
xml opxelwv koL TNV €loaywyn toug otn Paon Sedopévwv avtiotolya, mapouctalovial
TAPAKATW.

handle_upload.php

<?php
// Where the file is going to be placed
$target path = "KampRate/Temp/";
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// Check for the following:
// file type == xml || gpx || kmz
// file size < 2MB

$filename = basename ($ FILES['uploadedfile']['name']);
Sext = substr($filename, strrpos($filename, '.

if (((Sext == "xml") || (Sext == "gpx") || (Sext == "kmz"))
($_FILES["uploaded file"]["size"] < 2000000))

/* Add the original filename to our target path.
Result is "KampRate/Temp/filename.extension" */
Starget path = S$target path . basename($ FILES['uploadedfile']['name']);

if (move uploaded file($ FILES['uploadedfile']['tmp name'],
echo "The file ". ©basename( $ FILES['uploadedfile']['name']).

" has been uploaded";
} else(

echo "There was an error uploading the file";

update.php

<?php

&&

Starget path))

Sdirname = "C:/Program Files/Apache Software Foundation/Apache?2.2/htdocs/KampRate/Temp";

Sdir = opendir ($dirname);

Susername="root";
Spassword="";
Sdatabase="kamprate";

mysqgl_connect ( localhost, Susername, S$password );
@mysgl select db( $database ) or die( "Unable to select database" );

echo "The following xml files were inserted into database: <br/>";
while( ( $file = readdir($dir) ) != false ) {
if( ($file !'= ".") and ($file != "..") ){
SNMC = explode( "-", $file );
if ( $NMC[1] == "DL.xml" ) {
Squery = "LOAD XML LOCAL INFILE 'C:/Program Files/Apache Software

Foundation/Apache2.2/htdocs/KampRate/Temp/Sfile’

'<line>'";
mysql query($query);

if ( copy( "C:/Program Files/Apache Software
Foundation/Apache2.2/htdocs/KampRate/Temp/$file",
Foundation/Apache2.2/htdocs/KampRate/DL/$file" )
unlink( "C:/Program Files/Apache Software
Foundation/Apache2.2/htdocs/KampRate/Temp/$file" );

}
}
else if ( $SNMC[1l] == "PING.xml" ) {

"C:/Program Files/Apache Software

INTO TABLE download ROWS IDENTIFIED BY
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Squery = "LOAD XML LOCAL INFILE 'C:/Program Files/Apache Software
Foundation/Apache2.2/htdocs/KampRate/Temp/$file' INTO TABLE ping ROWS IDENTIFIED BY
'<line>"'";

mysql query ($query);

if ( copy( "C:/Program Files/Apache Software
Foundation/Apache2.2/htdocs/KampRate/Temp/$file", "C:/Program Files/Apache Software
Foundation/Apache2.2/htdocs/KampRate/Ping/$file" ) ) {
unlink( "C:/Program Files/Apache Software
Foundation/Apache2.2/htdocs/KampRate/Temp/$file" );
}

echo( "$file <br />" );

mysgl close();

?>
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