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Evyoprotieg
H mopodoca mruylokn epyacio vAomomOnke oto mAaiclo TOV TPOYPAUUATOS TPOTTLYLOK®V
onovd®Vv Tov TpMpatog [TAnpopopikng koar Tniepotikng oto Xapoxonewo [oavemomo Adnvov

a6 tov OxtdPpto Tov 2013 ¢ Tov lodvio tov 2014.

Yto mAaicla g epyaciog avtng Npda oe emapn pe éva TANO0G TEXVOAOYIOV KOl TOVTOYPOVA
KMONKa vo e@appocm moAAEG amd TIG OEEIOTNTEG KO YVAGELS TOL AMEKTNGO KATA TNV OIIPKELN

TOV GTOVOADV LLOV.

Eniong ovvepydomka otevd pe 10 mpocomikd tov Tunqupatog ITAnpopopikng kot Oa nheia va
EVYOPLOTNO® OAOL TOL ATOLLOL TTOV OV TTOPELYAY TV AmOPOiTNT VTOSTHPIEN Yo Vo YIVEL EPIKTNA M

VAOTOINGT| AVTHG TNG TTVYLKNG EPYAGIOG.

[T ovykekpyéva Ba NBerla va gvyapiomom v Kadnyrrpia Mdapa Nikoroidov 1 omoia pe
eumotevdnke yoo ™V avabeon avTAG TNG TTLYOKNG EPYACING Kot Tapeiye TV omapaitn

VIOGTNPLEYN TOV ATOLTOVTAV Y10l VO, OAOKANP®OEL v T 1) TTLYLOKT.

[Switepeg evyapiotiec Ba NBeha vo mpooepépw otov Ap. Baoilewo Aoidko o omoiog pov
TPOGEPEPE ATAOYEPOL TIG TEYVIKES KO OKOAOMUATKES TOV YVADGEIS GYETIKA LE TO OVTIKEIEVO TNG
TTUYOKNG KOl PE TOV Omoio cuvepydotnka otevd ko' OAn v mepiodo vAomoinong avTg g

TTUYLOKTG.

Axéun Ba e va vyoplotiom Tov cuueotrtnty pov Gavacn Kovviovpd pe tov omoio siyope

o e€aipetn cvvepyaoio.

H mpoondBeia vAomoinong avtg g mruylakng epyaciog o Mtav emiong addvarn yopic v
omapén g mAateopuag okeanos. ‘Etot Ba 16eha va evyopltotom OAo To ATOLO TOL EPYAGTNKAY

VO GTNV LAOTOINGT KOl LTOGTAPIEN LIS TOGO ATOPAIiTTNG VN PEGING.

Téhog M epyacio avt oAOKANPOONKE e TNV apéPoTn NOIKN CLUTOPACTOCT TNG OIKOYEVELNG

LoV, 1 omoia e oTPIEE o€ KABE SVOKOAMM TOL GLVAVINGO GTNV TOPELD TOV GTOVIDV LLOV.
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IIporoyog

10 apodv keipevo Ba mapovslaotel 1 dladtKacio VAOTOINGNG TG TTVYKNG EpYACiag e Titho:
AvATTUEN £QAPUOYNG Kot OIKTVOKNG TAATOOPUOG HETPNONG ATOO0GNG AGVPUATOV JSIKTO®V Yl

ovokevég Android.

Apyikd 610 TPM®TO KEPAAOLO TOPOLGLALOVUE TO TPOPANUA TOL EMYEPEL VO ADGEL 1| TAPOVCH
TTUYLOKY. XTNV GLVEXELD, OTO OEVTEPO KEPAAOLO TAPOLGLALOVTOL T EMUEPOVS TUNUOTO TNG
OPYLTEKTOVIKNG TOV GLGTHUOTOC oV VAomowoape. ‘Emeito oto kepdiowo Tplo Kot Té6GEPQ
TOPOVCIALOVIOL Ol TEYVIKEG TOV YPNOIUOTOM|GOUE YL TNV VAOTOINGM, €QOPUOYN KOl TNV
SIKTLOKY] TAATPOPUO OVTIOTOIYMC. XTo. KEQAAOLO aLTO eRPavilovTol, AETTOUEPEIEG OYETIKA e
TIG EMAOYEC HOG MG TPOG TIG TEYVOAOYIiES KOl T epyaAeiot oD YPNCIUOTOMCOLE, TOPEYETOL
KOOKOG TANPOG GYOAMOCUEVOS, OOV avTO Kpidnke amapaitnto, eV GUUTEPIAAUPAVOVUE Kot
TOPAOEYIO EKTEAEONG YO TNV €POPUOYN G€ TBavE cevdplo EKTELECTC GLVOOELOUEVO, OO
OTTIKO VAIKO. TEAOC 6TO KEPAAOLO TEVTE, OVOPEPOVILE TOL CUUTEPACLATO TOV OTTOKOUICOUE OO
g dwdikacieg mov akoAovBnoape oto mAoicw TG TOPOVCOS TTVYOKNG EPYOCING, EVO

avaADOLLE KO TOOVES ETEKTAGELG TOV gival dOLVOTO va, Yivouv o€ petayevéotepn Tepiodo.

H vAomoinon g mapodcooc TTuylaKng, amoTEAECE o APKETA ATOLTNTIKY OlOIKAGIM, HECW® TNG
omol0G, OMEKTNO LEYOADTEPT] OIKELOTNTO OGOV APOPE TOV TPOYPUUUATIGUO KIVITMOV GUOKELMV
Android. T[lopdAAnAa, OmEKTNCO TPOKTIKY] YVAOON WAV O©TNV  Agttovpyion Kot TNV
TOPOUETPOTTOIMNGT  SaPOPp®V  €EVANPETNTOV 7OV  YPNCIUOTOMONKAY TNV LAOTOINGN  TNg
TAOTQOPUOG, KAOMG KOl GTOV JIKTLOKO TPOYPOUUATIGUO HEG® TOV OMOIOL GULVOEGOUE TNV
EQOPUOYN LLE TNV OIKTLOKT TAATQEOPLOL.

To TuApO TNG OOTKTLOKNG TAATOOPLLOG, VAOTOONKE GE GUVEPYAGIN LLE TOV GUUPOLTNTH HOV
ABavéaoio Kovvtovpd.
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Hepiinyn

2TIC HEPEG oG, efvat omdvio va BPELS KATOL0V GTIG OVOTTTUYUEVEG YDPEG TOV TAGVIITN TOL VO NV
EYEL OTNV KATOYN TOL TOLAAYIGTOV Hiok CLOKELT pe dVvATOTNTO TPOGPACNG GTO dAdiKTLO, gite
avt givat éva “éEumvo” kvntd, évag vtoroyiotig (Laptop, Desktop, Notebook) 1 akdpa kot pio
kovooha (Game console). Eite pog apéoel, eite O6y1 to Internet (dwadiktvo), €xer yivel éva
aVOTOOTOOTO  KOUUATL TNG  KOOMUEPWVOTNTOC HOG, TPOCOEPOVTIOS YPNYOPOUS  TPOTOVG
emkowvoviog {péow tov social media, v mAektpovikn oAinAoypaeic (e-mail) kot v
duvatdt o cuvopdiag péow tov Oadiktvov (Voice over IP)}, v dvvardtnta on-line
ayopomwAnclav (e-commerce) Kobdg Kot ToyVTOT TPOOTEANCT TEPAOTIOV omobepdtmv
mnpogopiag. I'ivetar cuvenmg mpoeavég 0Tt kabBmg avsaveton 1 e£4PTNON HOG OTIC VINPEGIES
TOV JLOIKTVOV Y10 TNV EMIAVOT TV KOONUEPVOV Lag TPpoPAnudtey, Bo tpénet va avamtuyfovv
afomioteg péBodol yo TNV pETPNOT Kot TNV a&loAdYNon T®V GUVOEGEMV TTOV TPOCPEPOLY Ol

TAPOYOL LINPESLDY ALAOIKTVOV GTOVG TEAATES TOVC.

Avtikeipevo g gpyaciag avtig, elval n avamtuEn SIKTLVOKNG TAATEOPUOG KOl EQAPUOYNG Yol
Android cuoKELEC e AMMTEPO OKOMO TNV €YY WETPNCEDV GYETIKA LE TNV GLVOECSN GTO
SLOIKTLO KO TNV HETAYEVESTEPT OTEIKOVICT] QLTAOV GE YOPTN TOCO GTNV EPAPLOYN, OGO KOl GE

16TOGEAIDO OIKIAG LLOG EMVOTOTG.

Ewdwkoétepa, oto mAoiclo ouTAG NG MTLXWKNG €PYOsiag, ovomTtuxdnke o TAATEOpUO
AOYIoUIKOD Y10 TV YEOYPOQPIKT OTEWKOVION TNG TAXVTNTAG GUVOESNG AL KOl GAL®Y HETPIKMOV
anddoong (key performance indicators, KPIs) kivntov tedevtaiog texvoroyiag(smartphones) mov
YPNOOTOLOVV TO AEITOVPYIKO cVoTa Android. Xkomdg pag eivol n TAATEOpLO 0VTH Vo UTopEl
va ypnoworomBel ®g éva epyaielo Yy TO YOPAKTNPIGUO OCVPUAT®OV OIKTO®V KIvNTNG
mAepwviog 1 diktdwv Paciopévov oto tpoturo IEEE 802.11 (wifi). Mw dAAn ypnon g Oa
umopovoe va givar kot M mlavi €0pECN EAATTOUATOV TOV LIOSOU®V, PACT YEOYPAPIKOV
TEPLOYDV KOl GLYKEKPYEVOV TOLOTIKOV YOPOKINPOTIKOV. H apyitektovikn g mAateopuog
avtg xopiletar og 2 uépn: 1)epappoyn teddtng (client application), kot 2)e&vnnpéteg (servers).
Ewdwkotepa 1 epappoynq meldng n omoia eivar otoyxsvpévn yuo. ovokevés Android 4.0.3 Ice
Cream Sandwich MRI1 pe pkpdtepn emtpentsy €kdoom tv Froyo (2.2-2.2.3), petpder Ko
amootéAAeL og pia Baon dedopuévav, Baciopévn oe MySQL, yevikéc avavoues mAnpogopies yia
TNV 6OVIEST] 6TO S1adIKTVO TOV €KAGTOTE YPNOTN, Hall pe TV yewypaeikn B€om tov ypnom N
omoia vroloyiletan péow GPS kvpimg ko ameikovileTor 6T0 Kivntd T0VL YpNotn uécm Google
Maps. Eidwotepa ektehel eA&yyovg ToxhTNnTog mmocToANg Kot AYNG TPog 1o Server KOUUATL TG

TAateOpuaG. To deVTEPO KOUUATL TG TAATEOPLOGC, VOl PACIGUEVO GE VOl EIKOVIKO UNYGvVILLOL,

7
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mov Ppioketal oty vanpecio Qreavog, extehet Linux (Ubuntu 13.10) kou amoteleitor omd Evav
e&ummpétn viomomuévo pe xpnom g YAmooag Java, o omoiog cuvepydletol pe TV €QapUOYN
Yy TNV Ay petpnoemy, pio faon dedopévov MySQL oty omoia amofnievovtal ta dedopéva
amod TG HETPNoElS, €vav application server ovolytol AOYoUIKOD TOV Omoio TNPOUE £TOLUO
(geoserver 2.5) Kol TOPAUETPOTOMCOUE KATAAANAQ TOGO Yo va d€xeTon dedopéva amd v Bdon
0G0 KOl Yoo vo. amooTéAAEL To. dedopéva avtd PAcn TPoTOTOV o¢ pio 16T0GeEMSa, 1 omoia

enpaviCel otoryeia amd v Pdomn mave ce £va xaptn PACT TOV ETAOYOV TOV EMCKENTY).
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Abstract

Nowadays, it is rare to find someone in the developed countries of the world that does not have
possession of at least one device with Internet access capabilities, whether it is a "smart" cell
phone, a computer (Laptop, Desktop, Notebook) or even a console (Game console). Whether we
like it or not, the Internet has become an integral part of our daily routine, offering quick ways of
communication, the possibility of on-line purchases and sales (e-commerce) and rapid access to
huge reserves of information. It is therefore evident, that as our reliance on Internet services to
solve our daily problems increases, we need to develop reliable methods for the measurement
and evaluation of the connections that are offered by Internet service providers to their

customers.

The subject of this thesis, is the development of a web platform and an application for Android
devices with the final goal being to receive measurements regarding one's connection to the
Internet and later displaying them both on a map of our application, as well as a site of our own

devising.

More particularly concerning this dissertation, we developed a software platform for the
geographical visualization of Internet connection speed, as well as other key performance
indicators (KPI) for mobile devices running the Android operating system (OS). Our aim is the
platform that we developed to be able to be used as a tool to characterize wireless networks, both
mobile based networks, as well as networks based on the IEEE 802.11 standard (WIFI). Another
possible use of our platform could be finding defects in infrastructures, based on geographical
regions and specific quality characteristics. The architecture of this platform is divided into two
parts: 1) client application, and 2) servers. Specifically, the client application which is targeted
for devices having the Android 4.0.3 Ice Cream Sandwich MR1 release, with the lowest allowed
version being Froyo (2.2-2.2.3), measures and sends to a database general anonymous
information about the internet connection of each user along with the user's geographic location,
calculated either via the usage of GPS technology or through one's Internet connection and
displayed to the user through Google Maps. In particular the application runs speed tests
regarding the user's uplink and downlink speed with the help of the Server, which is part of the
platform. The second part of the platform is based on a virtual machine, which was created by
using the Okeanos service, runs Linux (Ubuntu 13.10) and consists of a server developed by
using the programming language Java, which cooperates with the application to obtain
measurements, a MySQL database, an open source application server which we downloaded and

customized so that it could host Geoserver, another open source application server which serves

9
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geographical data to a standard-based website, which displays the measurements kept in the

database, on a map based on the user's choices.

10
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1. Ewoayoyn
1.1 Opropog Tov mpoPfinpatoc.

21N onuepvi €noyN, OAOEVO KOl TEPIGGOTEPOL AVOPMOTOL AVAKAADTTOLV TNV YPNCIUOTNTO TOL
SLOIKTOHOV, TOGO GOV £V EPYOAEID OTNV EMAYYEAUATIKY] TOVG GTASIO0POIN, OGO Kol ooV HEGO
yoyoyoyiog. IMopdAAnio, 1 oyopd MAEKTPOVIKOV GLCKELMOV TPOCOMIKNG YXPNONG, EXEL
KatakAvotel omd Tig amokalovueveg €Eumveg Kivntég ovokevég (smartphones), ot omoieg
TPoGPEPOLY pia TANBmpa amd Agttovpyieg, Eva CNUAVTIKO TOCO0TO TV OToimV oyeTileTan Le T0
dwdiktvo. Eivar Aomdv mpopavég, mmg mpémet va eEacpariletal 1660 1 aglomotio, 660 Kot pio

KOVOTIOUTIKT] TOYVTNTO GTIC GUVOEGELS GTO SLUOIKTVO.

Q¢ ek TOVTOVL, dgv givan mepiepyo 10 OTL £YovVv avamTvyBel TOAAEG TEYVOLOYiEG TOV TOPEYOLY
ddktvakn mpodcPaocn oe Kwntég ovokevés. [evikmdg ot v Adyo teYvOLOYieg Hmopovv va
opadomomBovv ce dvo Pacikég katnyopiec: o) Eva chvoro kivntov teyvoroyidv PBacilopeveg
oto cvotnua GSM (Global System for Mobile Communications), ot omoieg Kot yoplomotobvtot
oe TeYVoAoyieg Oevutepng vevuag (2G), tpitng yevidg (3G) wou téraptng yevidg (4G). P)
Teyvoloyieg mov Poacioviar oto mpdétvmo IEEE 802.11, xowwg yvwotéc o¢ Wi-Fi. H
JPOPETIKT PVON TOV TEXVOAOYIDV AVTAOV, £XOVV GOV ATOTEAEGO TV CHULOVTIKY €£4pTion NG
amod0oNg aVTOV O€ O1APOPOVS TapAyovteg, Omwc: mePPUALOVTIKEG GLUVONKES, TOLOTNTO
VTOOOUMY TOL TTAPOYOV, Evtaon Kot TapeRPoAn onudtov kabmg Kot 10 TAN00C TV evepymdV

GULVOECEMV.

[MopdAinio énwg avaeépetor ota [1] kKot [2] n avaykn v petpioelg amoddoong (performance)
TOV OIKTOOV KIVITOV THAEPOV®V LE (PO GLCKELMOV YPNOTOV EIVOL LEYAAN KOl SLOTLTMOVETAL
ko and tov opyavioud 3GPP (3rd Generation Partnership Project), pia cuvepyacio etopicdv mov
OTOGYOAOVVTOL GTOV TOUED TOV TNAETIKOWVOVIOV Yo TNV ovamtuén kot v e&éMén tov
JVVOTOTHTOV TOV JIKTOL®V KNG TAepwviog mov Pacifovtar oto GSM. Ot Adyol yia v
avlykn VmapEng HETPNCEMY XPNOTAOV &ivonl opkeTol Ommg avaeépetonr ota [1] ot [2] aAid
KuploTeEPOL €ivar M HeEl®ON TOV AETOVPYIKOD KOGTOLG TMV ETAPLOV KOl 1 KOADLTEPN Kol
YPNYOPOTEPT] OMOTONOOT TNG EKOVOS TOV OIKTO®V TOV ETOUPLDOV TOPOYNS VINPECIOV KIVNTNG
TNAEPOVIONG KOl OEOOUEVMV e OKOTO TNV oo opbn dpdom oe dpactnpiotreg Pedtioong towv

OKTOMV OVTOV.

Yuvenmg, etvar avoykaio m vmopén aSomotov epyoieiov, Pdon tov omoimv pmopodv va
INEBoVV PETPNGELS Y10 TOV YOPAKTNPIGUO TOV CLUVOECEMV TOV KIVIITOV CLUCKEVMV, LE EDKOAN

11
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KOl TANPOG KOTOVONTH Ond TOVG YPNOTEG OMEWKOVION TOV UETPNCEOV OVTOV KOl TNG

YEQYPAPIKNG TOVG GLGYETIONG.

12
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1.2 Xkomog TG TTUYLOKNG

H moapovoa wtuylaxn, €xel cav KOPLo oKomd va dnNUovpynoet pio epappoyn yuo EEumva Kivntd
mMAEQVa, 1 omoia Bo pmopel vo Aapavel LETPNOELG GYETIKES LE TV GUVIEST] GTO O10OIKTLO Kol
Vo TIC TOPOoVS1AleEL 6ToV XPNoTY, Hall pe avTioToL(o AmOTEAECUATO AAA®Y XPNOTAOV, TAVED G EVa
yéptn oL Ba eppaviCel v tomobecia kaOBe pétpnomng. H ypnom g epappoyng Ba eivor mAnpwg
KOTavonTty ond Tov €KAGTOTE YPNOTN, EVAO To omoteAécpoto Oa amewcovilovton pe omAd Kot

KOTOVONTO TPOTO.

Emiong pépog g mruyokng, €ivar n avamtuén pog dtdtkTuoknG TAATPOpLOS, 1 onoio o
EMKOWMOVEL LE TNV EPAPLOYN YO TNV AYN TOV HETPNGE®V, Ba GLAAEYEL Ta dedopéva amd Tig
eQapPLOYES Kot TEAOG Ba emeEepydleTon TaL SEOOUEVA QVTE e OTADTEPO GKOTO TNV OTOGTOAN TOVG
TOG0 OTIG EPAPUOYES YIOL TNV ATEIKOVIOT] TOVS TAV® G YOPTEC, OGO Kol GE Wi 16TOGEAIdN M
omoila B elvar mpooPaciun amd TOvg YPNOTEG UECH TMOV NAEKTPOVIKOV VITOAOYIGTAOV TOVG.
Axoun, n mAatedppa Bo oxedlootel yuo vo cuvepydletor pe €PAPUOYES AVEENPTNTMOG TO

AELTOVPYIKO GVOTNLO TOV KIVIITOV GUCKEVADV GTO OO0l TPEXOLV.

H epoappoyn otoyevet cav ypnot tov pEco ¥pnotn EEVTvev Kivntdv cuokev®my. O Kupldtepog
AdY0g Yo avt TNV KotevBuvon elvar 1o Yeyovog g VIapYovV Non AVGELS Yo £Va TTO TEXVIKO
KOwo kol 0ev 0o pmopoOCOUE VO OVIOY®VIGTOOUE EMAYYEAUOTIKG €PYOAEi OV £YOLV

avartuyel and peydieg etoupieg pe £tn eumelpiog o€ LETPGELS SIKTVM®V.

13
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2 APYITEKTOVIKI] TOV TPOTEIVOUEVOV GUOTI|LOTOS

H mAatedppo mov viomomOnke yio v Aym petpnoemv, Kabdg Kot v arobnkevuon avtdv o
Baon dedopévev Kol TNV UETOYEVEGTEPT] OMEIKOVIOT TOLG OTLS VAOTOUUEVEG E£QAPLOYEC,
ATOTEAEITOL YEVIKDOG 0O dVO PACIKA TUNLOTA TO OO0 6TV GUVEXELN YOPilovTal G TEPAUTEP®
VIOKOTNYOPiES:

a) Tnv epappoyn merdn v cvokevég Android(Android client)

B) Tovg e&ummpéteg (servers) mov drayelpilovror o dEGOUEVOL.

Apyicd dSaBétovpe v egpapuoyn meldtn (client) yio Android cvokevég m omoio maipvet
HETPNOELS Yo TNV ToyvTNTo. amootoAng (uplink speed) wat Afymg (downlink speed) oe
cuvepyoosio Le TOV eEVTNPETN TOL VAOTOMONKE OTOKAEIGTIKG Y10 ALTOV TOV GKOTO, KOOMC Ko 2
xpévovg ping, évav pe tovg e&ummpéteg g Google kot évav pe tov eEumnpétn otov omoio
Bpiokovtor 6Aa o empuéPouvg Koppdtio tov (B) mpoavapepBEVTog TUUOTOS TG TAUTEOPUAG
pétpnong. Avtd ta 0edopéEVa, KaODS Kot GAAN 0TS TOV xPOVo SEEaymYNG TV LETPNCE®V, TNV
£KO0CT] TOL AEITOVPYIKOV GULGTHUOTOS, TIG GULVIETAYUEVEG TNG GLOKELNG KOl TNV TEXVOAOYin
oLVOESNC OTO O1001KTLO, OMOCTEAVOVTIOL GTO TUNUO TNG TAATQOPUOS Yo, OmoBfKeELoON Kol

LLETOYEVEGTEPT OTTEIKOVIOT] LEGH TMOV EPOPLOYDV.

Ev cvveyeia dtaBétovpie 10 B) TURHO TOL OAOV GLGTHUATOC TO 0TTO10 amoTeAEiToL omd Ta ENG:

1. 'Evav molvvnuotwd e&ommpétn (multithreaded server) vAomompévo pe ypnom g
TPOYPOUUOTIOTIKNG YADGGOG Java, 0 0molog CUVEIGPEPEL GTNV MY TOV HUETPTCEMV.

2. Mio vmpeoia dadiktdoov (web service) mov veiotatal og popen ocedioag PHP(Hypertext
Preprocessor) 1 omoia d€xeTon TIG LETPNOELS Ao TIC EQAPUOYEG TeEAdTn o popen POST
request.

3. Mia Baon MySQL omv omoio KotoAyouv To O€00UEVO Omd TIG UETPNOELS Omd TIG
EPOPUOYES LEGM TOL 2).

4. "Evag dwrvakog eEvmnpétng ( web server ) Apache Tomcat, péom tov omoiov.

5. 'Evog e&ummpétg epappoyn (application server) Geoserver £kdoomn 2.5, o omoiog
LOPPOTOLEL TNV AMEIKOVIOT] TOV LETPNOEMV TOV EANPONCAY AO TIS EPAPUOYES Yol TNV

amEKOVIOT| TOVG GE YapTN.

evikdg 1 opBN Aettovpyia TG TAATEOPLOG UTOPEl Vo TEPLYpaPel oG eENG:
Mécw ™G €QApPUOYNG, O YPNOTNG TOUPVEL PETPNOEIS GYETIKEG LE TNV TAXOTNTA GVVOECTG GTO
dtadiktvo. Av ot petpfoelg Anelovv emtuydg, T0te Tpoundevovtal oty PAcn OEO0UEVOV HEGH
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evoc HTTP POST request (Hypertext Transfer Protocol) mpog tnv celida index.php mov
BpiokeTon 6TO EKOVIKO pMYEVNILOL Y10 TOV OKOTTO avTd, E0GAAMG 1) EQapLOY OV GTEAVEL TimOTO.
‘Eneita o Geoserver, o omoiog £xel tpdcsPacn otnv Pdon dedouEvav, EMGTPEPEL TOL EGOUEVA TOV
LETPNCEDV XPNCLOTOLOVTOS TO TP®OTOKOAL0 WMS (Web Map Service) otic epapproyég yio va

OEIKOVIGTOVV KOTOTLY OLLTILOTOG,

Mobile Client &
Server

Application
Server

Noa onpelndei edd TG 1 TAATEOPLLO TOV VAOTOMCALE, AAUPAVEL LETPTGELS OUOLES UE AVTES TTOV

2yeotoon 2.1: Apyitektoviky TAATPOPUOS

Aoppdvovtar katd v ddpkela tv Drive Testing tov kivntov diktdwv. Ta Drive Testings,
elval dwdkacieg mov exTteAOVV Ol TAPOYOL KIVNTAG TNAEPOVIOG Y10 TOV YOPOKINPICHO TOL
dkTvov tovg avd meproyr. H dwelaywyn tove, cuvnbog yivetar pécm ypions EEOIKELUEVOL
VAKOL Yo v Aqym petpnoenv kot cvokevdv GPS (Global Positioning System) yio v Anym
¢ tomobeciog. Tov tedevtaio Koupd OU®S, Kot eoutiag TG EUPAVIONG TOV EELTVOV KIVITOV
ocvokevdv (smartphones) €xel mapotnpndei n tdon yw ghayioronoinon tov Drive Test mov
de€dyovtal amd tovg TapOYOLS KLPImg AdY0 TOL KOGTOVG detaywyng avtadv. H tdon avtn) ywu
ueimwon tov Drive Tests amotum®vetol Kot 6TV TPoTumonoinon ond tov opyovicpud 3GPP
teyvoroylidv Minimization of Drive Tests (MDT) mov Pacilovtal oe HETPNOELS OO TIC GLOKEVES
TOV YPNOTOV Yo TNV eE0y®YT] LEPOVS TWV GUUTEPACUATOV CYETIKA HE TO OIKTLO TOV UTOPOVV
va g€ayBovv amd v deCaymyn evog Drive Test. H epyacia pog akolovbel v apyitektovikni

pétpnong tomov U-Plane MDT.
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To MDT (minimization of Drive Tests) amotelel éva chHvolo TeYVOAOYLOV Yio TNV HETPMON
amod0oNg KIWNTOV OIKTO®MV YPNOUOTOIOVTIONS TIG KvNntég ovokevég tov ypnotov (User
Equipment,UE). H apyttektovikn U-plane meprypdoer pion dwdwocio pérpnong amdooomg
OIKTOOV oL eKTEAEiTOl e TANPN dyvoln Tov mapdyov kot o Kiwntd diktvo (Radio Access
Network, RAN). X U-plane apyitektovikn n pétpnon ekteieiton avéapesa otov MDT Server
kat oty cvokevt] tov xpnot (UE) pe pia dpeon ouvoeon HETOED TOVG, YOPIg TNV EXTYVOGCT TMG
eKTeELElTAL SOKIUN TOV OKTVOV Ao ToV Thpoyo Tov dktvov (RAN). Ta amoteléopoto PETA TNV

pétpnon amoctéAiovtar otov MDT Server. [1],[2]

MDT server MDT server

UE UE

Ewcovo, 2.2: U-plane opyitextovikn (apiotepa,), C-plane apyitektovikn
(oecia)
Toyn: [2]
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3 Yiomoinon tng €@appoyns.
3.1 Tekpnpimon emrioy®v Yo v vAomoinomn tov Client g mhateoppac.

Kabng vrdpyovv apketd Aettovpyikd cvotiuata yoo EEumva Kivntd tnAépmvo, (smartphones),
elyope Vv duvatdTTo Vo MAEEOVUE AmO €vo. EDPOG AELTOVPYIKAOV Yo TNV LAOTOINGN TNg
EQAPLOYNG TG TAATEOpHOG. Ot KOPLoL LTOYNPLOL Y10 TOV GKOTO OVTO, NTOV TO AEITOVPYIKA:
Android, 10S, Windows Mobile ka1 Blackberry. Méow oyetikng épevvag mov oénpate n IDC

(International Data Corporation) (http:/www.idc.com/) tnv omoia kol EVIOTIGANE OTIG GEADES

[3] xou [4], mopatnpnioope moG ToyKoouing to wvio omnv oyopd TV £EVTVEOV KVNTOV
Aepovov (smartphones), koteiyav ot cuokevég Android kaf' 6AN TV S1dpKel TOV EPEVVOV LE
m0000TO oL Eekivnoe 610 49% 1o 2011 o mpoPAémetan va avépBet oto 79% 10 2014, pe T1g
ovokevég [0S va katéyovv v debtepn Béom pe ta TocooTd Tovg va unv Eemepvave to 20% ko
11 ovokevég Windows Mobile kot Blackberry va Bpiokovror oty tpitn kot téraptn 6éon
avtiotolywc. Baocilopevol 6 avtd To 6TATIOTIKA GTOXEID TOL TAPOVGIALOVY TIC GLGKEVEC
Android ¢ Tig TALOV OMUOPIAEGTEPES GUOKEVEG NG AYOpds, TNV TANOMPO LTOCTNPIKTIKOD
VAMKOD Y10 TPOYPUUUATIOTEG, KOODG Ko TO YEYOVOG OTL KOTELYOUE TPOTNYOOUEVT] EUTELPiO OTNV
avamTLEN AOYIGHIKOV Yo cuokeLEG Android, emAEEQLLE TIG GLOKEVEG OVTEG Yo VAL AVATTOEOVLLE

TNV €QOPUOYN TN TAUTOOPUAG LETPNOEDV TOV VAOTOUCOLLLE.
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Android's Smartphone Dominance Is Growing
Smartphone operating system rmarket share (% of global unit shipments)

18,6
B0
49,2 I

Ewova 3.1: Epevvo, mocoarod ayopas smartphone faon lsitovpyikov 2011-2013

2011 Pz B2z

18.8 1E.7 19.5
15.2
Il i
e 4.5 S
18 24 33 149 1.0
— [ [ il
P ONoE0ID S B windoasPhone i BlackBeny hers

Ivyn hitp://www.statista.com/chart/1899/smartphone-market-share/

Apyixn mpoélevan IDC (International Data Corporation)

Android To Retain Big Lead In Maturing Smartphone Market

Worldwide smartphone market share, by operating systemn
Wz Pz W zoad

TH.9%

903
14.9%

T0%
H0%
S50%
40%
30%
0%
" || —

&8 an>3010 |.C;|5 B8 Virdows Phone 7 BlackBerry Others

G Dok m

Ewcova 3.2: Epevva mocootod ayopaos smartphone faon lertovpyikov 2012-2014*

Ivyn hitp://www.statista.com/chart/196 I /smartphone-market-share-2014/

Apyixn rpoélevan IDC (International Data Corporation)

* To. moooota tov 2014 amwotelodv mpofléyerg.
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To Android [5], amoteAel éva Agrtovpykd cOOTNUO, KOTE TAEWOYNOIC AvOLTOD KMOOKA, Y10,
¢Eumveg Kivntég ovokevég (smartphones), faciopévo oe Linux muprva (Kernel). AvomtoyOnie
apywd oamd v Google ot ev ovvegelo oamd6 v  Open Handset Alliance
(http://www.openhandsetalliance.com/). H avanto&én Aoyiopukod yu v miotedppe. Android
yivetal pe tnv xpion e TPOYPOUUOTICTIKNG YADGGOGS Java, Evd ol EQapHOYES EKTEAOVVTOL LECM
g ewovikng unyavng Dalvik [6],[7] 1 omoia amoteAel pior eE€10KEVUEVT] EIKOVIKT UNYOVT Y100

YXPNON o€ KVNTEG GLGKEVEC.

EmA€€ape va bAOTIOINGOLHE TNV €QapHOYN Hag e otdxo v €kdoor Ice Cream Sandwich (API
level 15) v omoia kon 61€Betav mepinov 12.3% TV OLOKELAOV, €VE KABWG Kol Ol VEOTEPEC
ekdooelg tov Android (Jelly Bean, KitKat,...) vmootnpiovv €@appOYEG LAOTOUHEVEG YO

TAAOTEPEG, GLVOAIKA I EQappoyT avTr B voonpdTaV amod nepimov 10 84.3 % TwV CLOKELAOV

otV ayop& [8].

Jelly Bean Kitk at

— Froyo

— Gingerbread

lee Cream Sandwich
Eixovo 3.3: Avamopdotaon yprons ekodoewv Android o ovorevég g
0Yopag.

Agdouevo eAnpOnoay ae pio wepiodo 7 nuepwv ue televtoio uépo. tig 4/6/2014

ITvyy: https://developer.android.com/about/dashboards/index.html?
utm_source=ausdroid.net
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AkoAovBel iivakag mov Slvel P IO CLUYKEKPLUEVT EPUNVELX TOL SLAYPAPHATOG TNG EIKOVOG 3.3

Version Codename API ?strlbutlo
2.2 Froyo 8 0.8%
2.3.3 - ) .
237 Gingerbread 10 14.9%
4.0.3 - Ice Cream .
4.0.4 Sandwich 15 12.3%
4.2.x Jelly Bean 17 19.1%

4.3 18 10.3%

4.4 KitKat 19 13.6%

INo v avantoén tov Android meddtn (client) Aoyiopikol, eMALEQUE VAL YPTCILOTOWCOVLE TO

oloxkinpopévo meptaiiov avantuéng Eclipse (http:/www.eclipse.org/). To Eclipse eivar éva

dWPEAV AOYIGHIKO OVOLXTOD KMOIKO, YPOUUEVO OTNV TPOYPOUUUOTIOTIKY YA®GGo Java, pe
emektdopo ovotnua Plug-in mov mpooceéper éva mAnpeg mpocopuocipo mepBdAlov pe
duvatdTTe. XPNONG YL TNV OVATTLEY EQOPUOYDV O Ui HEYAAN TOWKIAMO YAWGG®V.
Anpovpynuévo yia peydin eveMéia, pe v mpocstnkn evog Plug-in ,to Eclipse petatpéneton o

éva wovo mtepiPairov avintuEng Aoyiopukot yioo Android cuokevEc.

Emélape va ypnoiponomoovpe 1o Eclipse wg mepipdArov avémtuéng tov Android client ota
TAOiC10. NG TOPOVGOG TTUYKNG, KOOMG KOTEIYOUE OGYETIKY OWKEWOTNTO HE TNV YXPNON TOL
TEPPAAALOVTOC VTOV Yo avATTLEN EQPAPULOYDV Yo TO €V AdYo Asrtovpyko. 'Evag dAlog Adyog
Y10 TOV OTTO{0 TNPAUE QT TV OTOPACT] VL OTL GLYKPLTIKG Le dAAA TEPPAALOVTA aVATTTUENG
Android e@appoydv, to Eclipse oe ocvvdvacud pe to Android Development Tools Plug-in,
npocPépel €va. otafepd Kol SoKIUAoUEVO TEPIPAAAOV  pE TAOVCL0 LMKO TEKUNpimong
(documentation), ev®d 710 Ovepyouevo epyoreio g Google, Android studio av ko
dNpovpynOnke amokAeloTIKE Yoo TNV avdntuén Aoyispkov yio Android cuokevéc, Ppioketan
KOO G€ OOKIUOOGTIKY GAoT He TOAAEG amd Tig Asttovpyieg Tov va gival gite ateleic, site un

viomompévec. [9], [10], [11].

Eva OTHOVTIKO KOHHATL TNG EQAPHOYNG, TIEPX KTIO TOV HNXAVIOHO ANUMG T®V HETPNOE®Y, gival i)
QTEIKOVIOT] VTV O€ XAPTEG. [ TOV OKOTO QXLTO, EMAEEUE VX XPTOLLOTOUCOVE TOUG XAPTEG
¢ Google (Google Maps API v2) [12]. Av Kal 1 €yKOTAOTAON TV XAPTOV KAB®¢ Kot 1

Sadikaoia evepyonoinong toug anaitnoe Alyn mpoonddeix, déile tov koMo, KabBwg KataAnéape
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HE €va PLAIKO Kol a&lOTIOTO TIPOG TOV XProTn MEPBAAAOV |E TOKIALX OTa €10N XXPTQV.
H mroyuokn epyoacio viomombnke o€ @opnTd MAEKTPOVIKO VTOAOYIOTH UE EYKOTEGTNUEVO

Aertovpyiko cvotnuo Windows 7 64-bit.
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3.2 Eykotrdotaon Eclipse kov mapaperpomoinoen ywo avamtoén Aoyiopikov

Android

Mo va Eexvnoovpe v omown avantuén kmotka yio Android oto Agttovpykd cHoTHUA NG
EMAOYNG MOC, OPYIKE EMPEME VO EYKOTOGTICOVUE KATOWL TOKETOL  AOYIOUIKOV  TTOL

ypNoomoovvTaL amd To EPYOAED AVATTVENG TNG EPUPLOYNG.

Java Development Kit Download

Kabdc n dnuovpyia epoppoydv yoo Android cvokevés, Paciletor oe peydho PBabud oty
TPOYPOUUUOTIOTIKN YADooO Java, amatteiton n eykatdotaor tov mepiPdriovioc avantvéng (Java

SE Development Kit) o omoio Bpikape otov axdAovbo chvoespo Java SE Development Kit. '

TNV €YKOTAGTOCT ALTOV, LETOPNKALE GTOV TPOUVAPEPOEV GVVIEGLO

Sign In/Register Help Country ¥ Communities ~ lama... v [wantto... ¥ Search Q

ORACLE
Products Solutions Downloads Store Support Training Partners About |OTN

Oracle Technology Network > Java = Java SE » Downloads

Java SDKs and Tools

Java SE Ovenview Downloads Documentation Community || Technologies Training
Java EE . SE
Java ME Java SE Downloads $

Java EE and Glassfish
Java ME

Java SE Support

b
Java SE Advanced & Suie # Java Card
y — - = ¥
Java Embedded =’ Java &2 NetBeans # nistBsans IDE
JavaDB ¥ Java Mission Contral
Web Tier DOWNLOAD # DOWNLOAD * Java Resources
dava Card Java Platform (JDK} 8u5 JDK 8U5 & NetBeans 6.0 * Jaa APl
JavaTv # Technical Aricles
[ Java Platform, Standard Edition _
New to Java #® Demos and Videos
Community Java SE 8us -
This release includes important security fixes. Oracle strongly recommends that all Java SE 8 * Forums
Java Magazine users upgrade to this release. # Java llagazine
Learn more » -
¥ Javanet
= Installation Instructions JDK ¥ Developer Training
:
= Release Notes # Tutorials
= Oracle License # Javacom
= Java SE Products Server JRE "bé“@
= Third Party Licenses /4
. - - st =
= Certified System Configurations ‘magazine Get it now
fon EEI
= Readme Files JRE or FREE!
= IDK ReadMe i
DOWNLOAD ® Subscribe Today
= JRE ReadMe
Webcast

Ewcova 3.4: Emidoyn tov Java Development Kit mpog Anym.

Ivyn http://www.oracle.com/technetwork/java/iavase/downloads/index.html

ko emAéEape va katefacovpe to JIDK(Download Java Platform (JDK)).
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‘Emerta petapepnkope o€ oeAidn otnV omoia, apov TPATO ATOIEYTKALE TNV O YPHONG TOL
Aoylopiko¥, kAnOnkape vo emdéEovpe TV KOTAAANAN £€k60om TOL AOYIOUIKOD Yo TO

AELTOVPYIKO LG GUCTN LA,

Sign In/Register Help Country ~ Communities > lama... > |wantto.. ~ Search Q

ORACLE
Products Solutions Downloads Store Support Training Partners About | OTN

(Oracle Technology Metwork > Java = Java SE > Downloads

Java SDKs and Tools

Java SE Ovenview Downloads Documentation Community Technologies Training
Java EE * =
Java ME Java SE Development Kit 8 Downloads # Java EE and Glassfish
Java SE Support ¥ JavaE
ava upee Thank you for downloading this release of the Java™ Platfarm, Standard Edition Development Kit _
Java SE Advanced & Suite (JOK™). The JDK is a development environment for building applications, applets, and * Java Card
Java Embedded components using the Java programming language. # [NetBeans IDE
Java DB The JDK includes tools useful for developing and testing programs written in the Java # Java Wission Control
R programming language and running on the Java platform.
Web Tier Java Resources
Java Card See alzo: _ ¥ Java APls
= Java Developer Mewsletter tick the checkbox under Subscription Center = Oracle Technology _
Java TV News) # Technical Aticles
New to Java = Java Developer Day hands-on workshops (free) and other events # Demos and Videos
Community « Java Magazine # Forums
Java Magazine JDK MDS Chacksum # Jaua Wagazine
&
Looking for JOK & on ARM? * Javanet
JDK 8 for ARM downloads have moved to the JDK & for ARM download page # Developer Training
¥ Tutorials
Java SE Development Kit 8us # Java.com
You must accept the Oracle Binary Code License Agreement for Java SE to download this
software. 7
6}?!
Thank you for accepting the Oracle Binary Code License Agreement for Java SE; you may now Get it now
download this software. for FREE!
- — — — Subscribe Today
Product | File Description ‘ File Size Dowenload S ———
t?nuxxgg 1;;:8[:;8 g jdk-Bu5-inux-i586.rpm Webcast
i x; S ¥ jdk-Bu5-inux-i586.tar.gr - ]
= oduc
Linuxx64 13387 MB ¥ jdk-8u5-inux-x54.rpm Introducing Java 8
Linux x84 15164 B # jdk-BuS-linux-x64.tar.gz 5,
IMac OS X x64 20779WB  # jdk-Su5-macosx-x64.dmg =2Java
Solaris SPARC 64-bit (VR4 package) 13568ME # jdk-Bus-solaris-sparcva.tar.Z
Solaris SPARC f4-bit 9554 MB ¥ jdk-8u5-solaris-sparcvi.tar.gz
Solaris XG4 (SVR4 package) 135.9 MB ¥ jdk-Bu5-solaris-x64.tar.Z
Solaris kG4 9219 MB ¥ jdk-Bu5-solaris-x64.tar.gz
Windows x86 151.71MB  # jdk-Su5-windows-i586.exe
Windows x64 15518 MB % jdk-BuS-windows-x6d.exe

Eixova 3.5: Emidoyn katallniov Aoyiouikod yio Ty TloTpopio Hog

Ivyn hitp://www.oracle.com/technetwork/java/javase/downloads/jdk§8-downloads-
2133151.html

Kobodg n mopovoa mroylokn vAomomOnke o€ LAOAOYIOTIKO pnydvnuo mov  O1ébete
gykoteoTuévo Aettovpywd Windows 64-bit, emdélape vo Koatefdoovpe t0 TAKETO PE TNV

avaAioyn £voedn.
211 oVVEYELD, aPOTOV KOTERAGAUUE TO EKTEAECIUO OPYEIO GTOV LIOAOYIOTY| MG TO EKTEAECOLE
Kot oKoAovOOVTOG TIG amapaitnteg evépyeleg 6to mapddupo TOV OVOiYEL £YKATAGTNCOUE TO

AOYIOUIKO.
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Kot otV ovvéyewn oty kKotnyopio SDK Tools Only, to cvumiespévo (.zip) makéto (package)

IOV OVTICTOLYEL GTO AELTOVPYIKO LOG GOGTI LA,

H emioyn avt pog odnynoe oe éva mapdBupo 6to omoio £mpene vo AmodEXTOVIE TOVG OPOVG

YLPNONG TOL AOYIGHIKOD Y10 VO TPOYMPTCOVUE LLE TNV AQYT).

Developers Design Distribute Q,
Training API Guides Reference Google Services Samples
Developer Tools Get the Android SDK
Download =

Before installing the Android SDK, you must agree to the following terms and conditions.
Setting Up the ADT
Bundle

Setting Up an v ..
Exisnngg bE Terms and Conditions

Android Studio w o ) I
This is the Android Software Development Kit License Agreement

Exploring the SDK

Download the NDK 1. Introduction

1.1 The Android Software Development Kit (referred to in this License Agreement as the "SDK" and specifically
including the Android system files, packaged APls, and Google APIs add-ons) is licensed to you subject to the terms
of this License Agreement. This License Agreement forms a legally binding contract between you and Googlein
relation to your use of the SDK.

Workflow

Support Library

Tools Help
1.2"Android" means the Android software stack for devices, as made available under the Android Open Source
Revisions Project, which is located at the following URL: http://source.android.com/, as updated from time to time.
ADK 1.3"Google" means Google Inc., a Delaware corporation with principal place of business at 1600 Amphitheatre
Parkway, Mountain View, CA 94043, United States.
7 i L
Tools Help | haveread and agree with the above terms and conditions
Revisions Download android-sdk_r22.6.2-windows.zip
ADK

Eixova 3.7: Amodoyn opwv ypnons ko Anyn coumieougvov opyeiovSDK

ITvyn hitp://developer.android.com/sdk/index. html#download

Amodeyduevol Toug dpovg ypnong, Eexwvnoape v Aqyn tov SDK coumiespévou apyeiov yia ta
Windows. 211 cvvéyelo, petd v Aqymn tov apyeiov, 10 amocLUTIEGOUE G TUYaio QAaKELO,

KPOTOVTOG TapIAANA TNV ToToBecio o), KaBmG Hog XPELBOTNKE TOPAKAT®.

Ay mhoteoppac Android yro tnv avartoén Aoyiopuikov.

e auto 10 onueio, énpene va Katefdcovpe éva oOvoro and mAateoppeg (Exdooelg tov Android
AELTOVPYIKOV), pia amd TG omoieg Ha ¥PNOIUOTOIOVVTAY Yo TNV aVATTLEN TNG QapuoYES. OmoTe
petafrkope otov @akedo mov amocvumiécape to SDK (Standard Development Kit) ko
exteréoape 1o apyeio “SDKManager.exe”. Xtnv cuvéyela Kot a@dtov dvoiée o SDKManager,
emAélape TG exdooelc Android mAateoppog T omoleg emBvpovoape vo Kotefdoovpe, To

makéTa g Kotnyopiog Tools, to makéto Google Play services mov Ppiokdtav otnv kotnyopio
27
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Extras wou emAéfape install x packages. 'Emeita, yio vo oklokAnpwbOel m dwdikacia,
amodeyTNKaUE TG Goeteg emiéyovtag to Accept License kou matmoope to install koopni. v

ovvéyewn kateBdoape to Tpdypappa Eclipse 610 omoio kot avartoEape v eQappoyn.

Eclipse Download

To endpevo Pua Mrav va katefdacovpe to Eclipse Integrated Development Kit. To Eclipse to
Bpnkape otov akoiovBo ocOvoespo http:/www.eclipse.org/downloads/. Metafrikape pécw
aVTOV 6g GeAda oty omoia amewoviloviav mbavég dlavopég kKot enektacelg tov Eclipse mov
dwtifevto mpog AMyn. H mpd™ emhoyn o autiv v Aloto, NTOV 11 VEOTEPN OLOVOUR TOL
AoyopikoV. Evtomicape tnv dwovopun mov 0o HETAPOPTOVOLE GTOV VLTOAOYIOTH MG KoL
eMALEQE TNV KATAAANAN €KOOGN Y10 TO AETOVPYIKO HOG CVGTNUO, HECH €VOC ETAOYEN TOL
Bprokdtav mave defid. EmAéopue v oavoun yuo Windows kot otnv ocuvvéyewo PBdorn g
OPYLTEKTOVIKNG TOL pNyaviiatog pag, emiélape tov obvoeopo Windows 64-bit. ‘Encita péow
€VOC amd TOLg mirror cVVOEcUoVg Kotefdoape oe cvopmecpévn popen to Eclipse. Metd v
Myn, pHéocm evdg AOYIGHIKOD omocvumieons, omocvumiécape 1o (.zip) apyxelo oe €vav véo
@dxelo pe 6vopa eclipse tov omoio Ko tomobetoape otov eakelo “C:\”. Na onueiwbel €00,
6t 1 ékdoon tov Eclipse mov katefdcape epeig, eivar n Kepler Service Release 2. Emiong, v
TPOTN Popd Tov gvepyomoteitan to Eclipse, elvarl amapaitto va gilodyovpe v dtodpoun mtpog
TOoV QAaKeLO ydpo gpyaciog (workspace) oTov 0moio amodnKeVETOL AOYIGHIKO TOV VAOTOIOVLLE LE
10 TPOYpPAUUN aVTO. XtV Kl HoG TEPITTMOOT, TOTOBETNCAUE TO PAKEAD OVTO HEGO GTOV
(QAKEAO TOV YPNOTN TOV VITOAOYICTIKOV LOG GUGTHLOTOC Kol ETAEENLE VO TOV PN GLLOTOL|COVLE

OOV TTPOETIAEYUEVO YDPO EPYOTIOG.

PvOmon Eclipse Yo avéntoén spapnoydv yio Android

‘Eyxovtag katefdoel ta epyoreio pog, épeve poévo vo ovvoéocovpe to Eclipse pe 1o Android
Standard Development Kit, katefdlovroc mpmdto to Android Development Tools plugin.
Avoigape 10 Eclipse kot emAiéEape to Install new software mov Bprokdtav oty emdoyn fondeia
(help) tov menu. Zt0 Install tapdBupo emré€ape 10 kovpuni Add kot eicdyape éva Toyaio dvopa
(v mapdoetypo ADT Plug-in) ko otnv meployn pe v vmoden Location tov akdAovbo

ovvoeopo https://dl-ssl.google.com/android/eclipse/. [Tatdvtag 1o mAnktpo OK, eppaviotrayv

mepleyopeva Tpog Ayn oto moapdbvpo Install, emAaéope to checkbox dimAa oto Developer
Tools kot mathoape Next. Alafdcape Kot omodeymrape Tig Adeleg ypnong kot totoape Finish.
Me v oloxipwon g eykatdotoaong emavekivicapue to Eclipse. Otav avoie to Eclipse,
énpene vo kabopicovpe tv tomoBecio tov Android Standard Development Kit, omdte

petapepOnkape oty emhoyn Window tov menu tov Eclipse kot otic emAoyég mov
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eupaviomkav moatioope tv emioyn Preferences. Xto mapdBupo Preferences, emaélople
Android and v apiotepn Alota Kot oty 0e€1d emdveln oto nedio SDK Location gicdyoye to
TAPEG LOVOTATL TPOG TOV PAKEAD GTOV 0Ttoio amofnkevcape to Android Standard Development
Kit. 'Etor olokAnpobnke n pOOuion tov Eclipse kot elpaocte €toywor vo Eekiviijcovpe tnv

viomoinor tov Android Client yio v mAat@OpLa AYNG LETPNCEWV.
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3.3 Aemtouépereg viomoinong Android Client

[Ipwv avoivcovpe TG PHeEBOS0VE TOL SNUOVPYNCOLE KOl YPNCLOTOWCOLE Yo TNV VAOTOINGN
TOV UnNyovicpov pétpnong towv teccapov Key Performance Indicators (Uplink taydtmra
amootol)g, Downlink tayvtnta Aqyng, Ping our personal server, Ping Google Servers), 0a
avaeepBoipe ota PriHaTo IOV AKOAOVONGOLE Y10 VO ATOKTHCOVUE TPOGPOCT GTOVG XAPTES TNG
Google (Google Maps), pécm tng 0e0TePNG £KO0CNG TG TPOYPAUUATIOTIKNG dtemapns (Google
Maps API v2, n omoia eivor pio PipAodnkn) mov TPOGEEPETOL GTOVG TPOYPOLLOTIOTES
(developers) péoow towv Google Play services. e v OSwadikacioo avtr, kobog Kot yuo
OTOLONTOTE  O100KOGI0L  avapEPETOL OTNV VAOmoinon kot ovamntuén tov Android client
ypnowonombnke to Eclipse IDE (Intergrated Development Environment) Kepler mov
Katefdoape o mponyoduevo otdolo. No onuetmOei €0d, 0TL Yo vo AELTOVPYNGEL 1] TEAKN
gpappoyn pog 0o wpémer va xovpe eykateotnpuéva 1o Google Play Services otnv Android
OVOKEVY] NOG, KOOMS Kol gvepyomompuéves TIS vanpecies tomobeosiog Google. IN'evikmg 1
EQUPROYN] HOS ETLYEIPEL VA EVI|UEPAGEL TOV YPNOTN AV KATOLES 0O TIS 0V0 TPoavaPEPOEY

TOPARETPOL OEV AELTOVPYOVV GMOTA.

IIpocsOnkn tnc google play services BLprAoOKNc TNV €QOPUOYN HOC

To mpdto Prpa g dadkaciog mpoohnkng twv Google Maps oty gpappoyn pHog, NTov M
onuovpyio evog véov Android application pe Project kou Application name LBSpeedAndroid
Kol Ovopo Tokétov com.koros.speedtester, pécsm Tov Eclipse. Xtnv cuvéyela, ypelactrape v
Biprodnkn Google Play services. ['ia tnv gicaywyn g Pipriodnkne, petofmkape oty emroyn
File Tov menu tov Eclipse kot otv cuvéyeia emdé€ope v vrokatnyopio Import... . Kabog 1
BPprodNkn avt) amotedei Android KoK, 61O ETOUEVO TapABVPO emAEEae Vo Elodyovpe NN
vrdpywv Android kodika otov ympo epyaciag(Existing Android Code Into Workspace) mov
enpaviCetor 6tov emhéEove To €Kovido pe v vddelEn Android Ko 6tV cvvéyelo Tatdpe to
koopumi pe v évdeldn Next. ‘Emerta oto medio Root Directory, eicdyape v dwdpoun (path)
wpoc Vv Piprobnkn, n omoia Ppicketor oto @dkeho mov oamobnkedoope to Standard
Development Kit tov Android mov kateBdoape oe mponyoduevo Pripo Kot TO GUYKEKPLUEVA
otov vropdkelo “<sdk-path>\extras\google\google play services”. "Yotepa, evtomicope ot
eméEape v katayopion libproject\google-play-services lib oty emipdvela pe v €voeidn
“Projects:”, evepyomomoaue tv Aettovpyio Copy project into workspace pe okomd va
aviypo@et 1 BipAodnkn otov pakero workspace Kot TEAOC TATHCOUE TO KOVUTML e TNV EVOEIEN
Finish. Tehuco Prpa oy dadkacio avt anotérece n oOvdeon ™ Android epoppoyng pe myv
BProdnkn mov ewodyapue oto workspace. Katomwv, otov Package Explorer kdvape de&i ik

otV &poppoyn uog kot emAéope Properties. Xto emdpevo mapdbuvpo petafrikope otnv
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katnyopia Android kot ev cuveyeio oV empdvela pe v €voeién Library. [Tatdvtog o kovpmrl
Add petoPaivoope céva mapdbvpo pe Oleg Tic PipAobrkeg mov dwwbéTovpe oTo PAKELD
workspace Kol GUVETMG UTOPOLUE VO TPOcOEcovE TNV EQUPUOYT] HOG. ZTO onueio avtd
evromicope 1o google-play-services lib kot motmoope 1o kovpni OK yi va olokAnpwBet

dwdkacio TpocsHNKNg g PPA0ONKNG oV EPapPLOYT HOG.

Xovoeon ¢ e@apuoync pac pe Tovg eEumnpéteg e Google

‘Exovtag cuvoéoet v epappoyn pog pe v Piprodnin google play services, to emduevo Prjpa
otV vAomoinon g Android client epappoyng nrov 1 andktnon npdcPacng otovg eEvmnpEteg
tov yaptodv g Google, dnmAdvoviog tv epappoyn pag oto Google API Console

https://console.developers.google.com/project. I'a va ewcérBovpe oto Google API Console,

QTOLTEITOL 1] XPNON TOV AVAYVOPICTIK®V (username, password) evoc AoyaploGrov NAEKTPOVIKOD
tayvopopeiov (e-mail) g Google. v oceAida mov peTAPNKOUE HEC® TOV TAPOTAVED
ouvoéopov, Onuovpynoope éva véo Project ovoudlovtdg 1o API Project 2. "Yotepa
gvepyomomooape v emaoyr Google Maps Android API V2 kot otnv emdpevn oeiida emiécape
Create New Android Key. Zmmv cuvéyela, 610 mapdbupo 610A0Y0OV TOV avoiyel KOAOOUOOGTE Vo
ewoqyovpe to SHAL fingerprint (omotdmopa) Kot T0 OVOUO TOKETOL TNG EPAPUOYNG HOG,

'

yopilovtag ta pe tov yapoktipa ;. To amotimopo ovtd ivar €vo Hovadikd cOVOAO amod
YOPOKTAPES TOV TPOKLTTEL omd Tov aAyopiBpo SHA-1, o omolog maipvel cov €icodo €va
TGTOTONTIKO OV YPNGUYLOTOLEL O TPOYPAUUOTIGTNS Y10 VO, VITOYPAYEL YNPLOKA TNV EQPAPLOYN
TOV. XTNV TEPINTMON NG TAPoVGOS TTVYLNKNG, ¥pnotporombnke to Debug keystore kabdg dev
kpinke omapaitto mpocsOnkn g epappoyng oto Play Store. Kabd¢ 10 SHA-1 amotimmpa
elvarl povadikd, ot eEummpéteg g Google 10 ypnooToovV MG Hiol LOPPN CVOYVOPIOTIKOD oo
OLEC TIC EQPUPLOYEG TTOV YPTNCLUOTOLOVV TIG VANPESIEG TOV TPOSPEPOLV. 'l TOV EVIOMIGUO TOV
SHA 1 fingerprint petapnkope omv emroyn Window oto Eclipse kot otmv ocuvvéyewa oto
Preferences. 'Encita oto endpevo napdbupo, matnoape Android, Build kot evronicapeps 1o SHA
1 fingerprint. A@o¥ ewcdyope T TANpopopieg mov pog nmbnkov (SHA-1 fingerprint ;
Application package name), n KovoOAo pHOG EMOTPEPEL TO KAWL OV Ba YPNOUOTOMGEL M

EQUPLOYN HOG Yoo TNV eMKOVmVia TG pe tov egummpé (server) tng Google, 1o omoio kot

eloayope oto Android Manifest apyeio g epaproyng HoG.

A

Ylomoinon g epappoyng

Kdébe epapuoyn oto mepifdriov Android amoteleitor amd dpactnprotteg (Activities) mov
Bewpovvtorl Tao Pacikd dopika cvotatika piog epapuoyns. Kabe epapuoyn dwabétel pio Paocikn

dpactnprotta (main Activity) n omoia kaAeite Katd v ekkivnon g eKGOTOTE EQPAPLOYNC.
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KdbBe dpactmpiotnto dobétet v Okn g Ypopikn Stemaen kot eivor vrevbovn tOG0 Yo v

dwoyeipton awtg, 660 Kat Yo TV dlayeiplorn Tov KOKAoV (NG TNG. L& YEVIKEG YPOUUEG O KOKAOG

Comg piog 0paotnpLOTNTOC TEPLYPAPETAL OO TNV 0KOAOVON €1KOVOL:

onCreate()

i) P

(visible)
onResumel) T onPause()
‘ onAesumel()
. Started " Paused
I : (visible) _ (partially visible) —‘|
onStart() onStop()
onStart()
o Created ) onRestart() ?ﬁﬂ;‘; '

; onDestroy()

Ewova 3.8: KokAog {wri¢ Evepyeiayv (Activities) oe mepiSdArov Android

Tvyn http://developer.android.com/training/basics/activity-lifecycle/pausing.html

"o v vAomoinon ¢ epappoyng LBSpeedAndroid:

I.

Anpovpynoope Tig Topakdto kKAdoelg (classes) ylo TNV avamtuén g AETovpyIKOTNTAG

™G EPAPHOYNG:

MainActivity:

Enexteiver v khdon FragmentActivity yio tnv d1opion Tov avIIKILEVOL TOV YOPTOV
¢ Google kot viormotel v OnltemSelectedListener ywo v . H kAéon mov kaieiton
KOTé TNV €KKivnom tng €QopUoYNS HOG Kol 6€ auTV LAOTOMONKay Agrtovpyieg mov
dwyepifovror yeyovota oyetikd pe tov kOkAo {ong ¢ Pacikng dpactnprotntog (Main
Activity) oto mepipdiiov Android, 6nwg onCreate(), onPause(), onRestart(), onResume().
H onCreate() pébodog kaAeite katd v ekkivnon kot enopéveg oe avtv pubuifovpe to
YPAPIKO TEPPAALOV KOl YEVIKOTEPO TO EMUEPOLS TUN LT TNG gpapuoync. H onPause()
pébodoc kadeite Otav M dpactnponta (Activity) PpiokeTonl GTO MOPACKNAVIO Kot
petaPaivel oty Koatdotaon movong (pause). H onResume() pébodog exteleiton dtav
dpaoctnpotnta (Activity) petafaiver amd v Kotdotaon modong oty onoio Ppicketon
Otav BplokeTOl 6TO TAPACKNVIO GE EVEPYN KOTAGTAGN GTO TPOCKINVIO, OTAV dNAodN Oev
KoAvTTETOL 0O GAAeg dpaotnpiotnteg (Activities). H onRestart() pébodoc ekteleite og
nepinton mov 1 dpactnpotTa (Activity) €xel GTOUOTOEL Ko EMYEPEL Vo EEKIVIOEL

ndA. IIpootébnkav édeyyor toGo yuo v dmapén tov Google Play Services 660 kot yio
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™V Kotdotaon Tov vinpecidv tonobeciog (location services) otnv pébodo startTester n
omoia exkivel TV dtadikacio ANYNG TOV HETPHCEMY OTOV EMAEYEL TO AVTIOTOLYO KOLUTL
oV tpit kaptéla (tab) pe titho Test Connection g epappoyns. Emiong ommv kidon
ot vAomomOnkav pEBodol mov apopovv TV PLOCN Kol AElTovPYidt TOL YPAPIKOD
nepPAALOVTOG TNG EQPOPLOYNG, KAOADGS Kat avaktnomn g dievbuvong [P(Internet Protocol)

TOV UNYOVALLOTOG 6TO 0Ttoio Ppickovtal ot eEVINPETEG TG EPOPLOYNG HOG.

¥t0 Appendix A: Koodowag MainActivity Khdong pmopel va Bpebel o kddwag g
MainActivity KAGong TANPOS GYOAMAGUEVOG.

NetworkUtility:
[Ipocpéper mAnpopopieg 160 o610 YpaPkd mepiBdAlov, OG0 Kol oTNV KAAON
NetworkChangeReceiver oyetikd pe v obvvdeon pog oto dadiktvo(wifi, mobil, no

connection).

Koowag tnc NetworkUtility kAdonc:

package com.koros.speedtester;

import android.content.Context;

import android.net.ConnectivityManager;

import android.net.NetworkInfo;

import android.net.wifi.WifilInfo;

import android.net.wifi.WifiManager;

import android.telephony.TelephonyManager;

import android.text.format.Formatter;

/*The following Class was based upon this guide
http://viralpatel.net/blogs/android-internet-connection-status-network-change/ */
/*This class as well as the NetworkChangeReceiver are used to check our Internet
connection status, that is if we are connected and what means we use for this
connection */

public class NetworkUtility {
public static int TYPE WIFI = 1;
public static int TYPE MOBILE = 2;
public static int TYPE NOT CONNECTED = 0;
static String info=null;
public static int getConnectivityStatus (Context context) ({
ConnectivityManager cm = (ConnectivityManager) context
.getSystemService (Context.CONNECTIVITY SERVICE) ;
NetworkInfo activeNetwork = cm.getActiveNetworkInfol();
if ( activeNetwork!=null) {
if (activeNetwork.getType () == ConnectivityManager.TYPE WIFT) {
return TYPE WIFI;
}
if (activeNetwork.getType () == ConnectivityManager.TYPE MOBILE) {
return TYPE MOBILE;
}
}
return TYPE NOT CONNECTED;
}
@SuppressWarnings ("deprecation")
public static String getConnectivityStatusString(Context context) {
int conn = NetworkUtility.getConnectivityStatus (context);
String status = null;
//I1f wifi connection Present
if (conn == NetworkUtility.TYPE WIFI) {
WifiManager wfm=(WifiManager)context
.getSystemService (Context.WIFI SERVICE);
WifiInfo wfi=wfm.getConnectionInfo ()
//saving connection type (wifi) to send to server
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SpeedTester.connectionType="wifi";
status = "Wifi enabled\nSSID: "+wfi.getSSID()+"\nIP:
"+Formatter.feormatipAddress (wfi.getIpAddress())
+"\n"+WifiInfo. LINK SPEED UNITS+": "+wfi.getLinkSpeed () ;
//If mobile connection present
} else if (conn == NetworkUtility.TYPE MOBILE) {
TelephonyManager tm=(TelephonyManager)context
.getSystemService (Context.TELEPHONY SERVICE) ;
//saving specific connection type (mobile) to send to server
SpeedTester.connectionType="mobile";
switch (tm.getNetworkType ()) {
case TelephonyManager.NETWORK TYPE 1xRTT:
SpeedTester.connectionType="mobile: 1xRTT";
break;
case TelephonyManager.NETWORK TYPE CDMA:
SpeedTester.connectionType="mobile: CDMA";
break;
case TelephonyManager.NETWORK TYPE EDGE:
SpeedTester.connectionType="mobile: EDGE";
break;
case TelephonyManager.NETWORK TYPE EHRPD:
SpeedTester.connectionType="mobile: EHRPD";
break;
case TelephonyManager.NETWORK TYPE EVDO 0:
SpeedTester.connectionType="mobile: EVDO 0";
break;
case TelephonyManager.NETWORK TYPE EVDO A:
SpeedTester.connectionType="mobile: EVDO A";
break;
case TelephonyManager.NETWORK TYPE EVDO B:
SpeedTester.connectionType="mobile: EVDO B";
break;
case TelephonyManager.NETWORK TYPE GPRS:
SpeedTester.connectionType="mobile: GPRS";
break;
case TelephonyManager.NETWORK TYPE HSDPA:
SpeedTester.connectionType="mobile: HSDPA";
break;
case TelephonyManager.NETWORK TYPE HSPA:
SpeedTester.connectionType="mobile: HSPA";
break;
case TelephonyManager.NETWORK TYPE HSPAP:
SpeedTester.connectionType="mobile: HSPAP";
break;
case TelephonyManager.NETWORK TYPE HSUPA:
SpeedTester.connectionType="mobile: HSUPA";
break;
case TelephonyManager.NETWORK TYPE IDEN:
SpeedTester.connectionType="mobile: IDEN";
break;
case TelephonyManager.NETWORK TYPE LTE:
SpeedTester.connectionType="mobile: LTE";
break;
case TelephonyManager.NETWORK TYPE UMTS:
SpeedTester.connectionType="mobile: UMTS";
break;
case TelephonyManager.NETWORK TYPE UNKNOWN:
SpeedTester.connectionType="mobile: UNKNOWN";
break;
}
//Getting the carrier name
status = "Mobile data enabled\nOperator name:
+tm.getNetworkOperatorName () ;
//If no connection present
} else if (conn == NetworkUtility.TYPE NOT CONNECTED) {
status = "Not connected to Internet";

}

return status;

NetworkChangeReceiver:

Enexteivet v «Adon BroadcastReceiver. Ilaipver mAnpoeopieg oamd Vv
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NetworkUtility «ldon ekteldvtag mepattépw eAEYYovs OGOV apPOopd TNV ETKOVOVIOL [UE
T0 O1diKTLO Kot avdAoyo pe TO OmOTEAEGHO. emMpedlel 1O ypagikd mepPdAiov,
OTEVEPYOTOIOVTOS TANKTPO 7OV EKTEAOVV OIKTLOKEG Acrtovpyieg OTOV OV LIAPYEL
Kamolo ovvdeon N Otav dev givar evepyomomuéveg ol vampecieg tomobeciog (location

services).

Koowkoc tne NetworkChangeReceiver kK aong:

package com.koros.speedtester;

import com.google.android.gms.common.ConnectionResult;

import android.content.BroadcastReceiver;

import android.content.Context;

import android.content.Intent;

import android.graphics.Color;

import android.location.LocationManager;

import android.net.ConnectivityManager;

import android.widget.ProgressBar;

/*The following Class was based upon this guide http://viralpatel.net/blogs/android-
internet-connection-status-network-change/ */

/*This class as well as the NetworkUtility are used to check our Internet connection
status, that is if we are connected and what means we use for this connection */
public class NetworkChangeReceiver extends BroadcastReceiver ({

@Override
public void onReceive (final Context context, final Intent intent) {
final ConnectivityManager connMgr = (ConnectivityManager)

context.getSystemService (Context.CONNECTIVITY SERVICE) ;
final android.net.NetworkInfo wifi =
connMgr.getNetworkInfo (ConnectivityManager.TYPE WIFI);
final android.net.NetworkInfo mobile =
connMgr.getNetworkInfo (ConnectivityManager.TYPE MOBILE) ;
LocationManager manager = (LocationManager)
MainActivity.alpha.getSystemService ( Context.LOCATION SERVICE );
String status = NetworkUtility.getConnectivityStatusString(context);
MainActivity.connection.setText (status);
MainActivity.connection.invalidate();
if ((wifi.isConnected()) || (mobile.isConnected())){//If either WIFI or mobile
Internet connection is present
if (!MainActivity.testUnderway) {//If test is underway do not alter the GUI
MainActivity.TestStart.setClickable (true);//Enables test starting
button when connection is present
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate();
MainActivity.status.setTextColor (Color.BLACK) ;
MainActivity.status.setText ("Test Inactive");
MainActivity.downlink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.invalidate();
MainActivity.uplink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.uplink.invalidate();
MainActivity.pingl.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.pingl.invalidate() ;
MainActivity.pingZ2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.ping2.invalidate();
MainActivity.pb.setVisibility (ProgressBar.GONE) ;
MainActivity.pb.invalidate () ;

}

}else{//If neither WIFI nor mobile Internet connection is present, Set the GUI
appearance to display the lack of connection.
MainActivity.TestStart.setClickable (false);//disable test starting button
to avoid exceptions
MainActivity.TestStart.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.TestStart.setTextColor (Color.RED) ;
MainActivity.TestStart.setText ("No Internet Connection");
MainActivity.status.setText ("Terminating Test!");
MainActivity.status.setTextColor (Color.RED) ;
MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.statusZ2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.pingl.setBackgroundColor (Color. TRANSPARENT) ;
MainActivity.pingZ2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.uplink.setBackgroundColor (Color.TRANSPARENT) ;
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MainActivity.pb.setVisibility (ProgressBar.INVISIBLE) ;
MainActivity.pb.invalidate() ;
MainActivity.TestStart.invalidate();
}
if (!manager.isProviderEnabled (LocationManager.NETWORK PROVIDER) &&!
MainActivity.LocationErrorMesage) {//If network location provider is disable and no
other messages regarding this event are present (the
MainActivity.LocationErrorMessage variable is used to indicate that a
message is displayed)
MainActivity.LocationServicesNeededMessage () ;//then display a message that
sends the user to options to enable location services
}
if ((!wifi.isConnected()) && (!mobile.isConnected()) && (!
manager.isProviderEnabled (LocationManager.GPS PROVIDER) | | (!
manager.isProviderEnabled (LocationManager.NETWORK PROVIDER)))){// if no connection
is enables and no location provider is enabled
if (MainActivity.GPSAvailable==ConnectionResult.SUCCESS) {//And Google Play
Services are installed
MainActivity.map.setMyLocationEnabled (false);//Disable my position button
}
}
else{//else if Google Play Services are installed and there is at least one
location provider enabled
if (MainActivity.GPSAvailable==ConnectionResult.SUCCESS&&
(manager.isProviderEnabled (LocationManager.GPS PROVIDER) | |

(manager.isProviderEnabled (LocationManager.NETWORK PROVIDER)))) {
MainActivity.map.setMyLocationEnabled (true) ;//Enable my position
button

Ping:

AwBéter peBdSoVE TOV TPOGOUOIDOVOLYV TNV Agttovpyia Tov gpyadreiov Ping maipvovtog
téooepelg  petpnoelg kot e&ayoviag évav  péco Opo. Emyepnoope apyikd  va
ypnowonomoovpe to Ping epyoieio mov Ppiokeron oe kdbe Linux mepfdriov,
dedopévou 01t to Android givon Bacicpévo oe Linux moprva (Linux Kernel) aArd, av kot
evVTomicope TNV AelTovpyio, TOPATNPNCOUE T®G Yo vo Tpoypatomoinfovv ICMP
(Internet Control Message Protocol) echo requests moaxéta ypelalOUAcTOV OTKOLOUATO
xpNoTn root, o omoia dev eivor dSBécIa 6€ OAEC TIG CLOKEVEG. LVUVENTMDS VAOTOM|GULLE
po Asttovpyio pe 101 Aoywkn n onoia ypnowonotel HTTP (Hypertext Transfer Protocol)
requests (oTHOTO) Kot response (avTOmokpicels) kot eEdyel peoAMOTIKG OMOTEAEGLOTA.
2TV CUVOECT] EVNUEPDOVOVUE TOV EKAGTOTE €SLMNPETN OTL N EPAPUOYY] TOL GUVIEETAL
etvar gpappoyn Android xkobdg kot 6t emBopovpe 1 ovvdeon va Kiion petd v

oLVOEDN.

Koodéwog tng Ping khdaong:

package com.koros.speedtester;
import java.io.IOException;
import java.net.HttpURLConnection;
import java.net.MalformedURLException;
import java.net.URL;
/*Class Ping implements a proper Ping operation*/
public class Ping {
String privateServerAddress;
String otherServerAddress;
public Ping () {
privateServerAddress=MainActivity.getDefaultServer() ;
otherServerAddress="www.google.gr";
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}

private String ping(boolean local) {

URL url;
HttpURLConnection urlc;
double timeMean=0;
try {
for (int i=0;1i<4;1i++) {
url = new URL ("http://"+(local?

privateServerAddress:otherServerAddress));//URL of the server to
perform a ping
urlc = (HttpURLConnection) url.openConnection();
urlc.setRequestProperty ("User-Agent", "Android Application:");
urlc.setRequestProperty ("Connection", "close");
urlc.setConnectTimeout (1000 * 30); // Timeout is in seconds
long timel=System.nanoTime();//Takes time before connection
measured in nanoseconds
urlc.connect ();//Connect to remote server
long time2=System.nanoTime();//Takes time after connection measured
in nanoseconds
if (urlc.getResponseCode () == 200) {//Checks if response code was
OK (request was complete
urlc.disconnect();//Closes connection
timeMean= ( ( (time2-timel) /1000000.0+timeMean) /2.0);

//Calculate the mean time of all 4 iterations and change
time to milliseconds
}
}
return timeMean+"";//return mean time
} catch (MalformedURLException el) {
el.printStackTrace();
return null;
} catch (IOException e) {
e.printStackTrace () ;
return null;
} catch (Exception e) {
return null;
}
}
String pingRun (boolean local) {
return ping(local);

}

SpeedTester, ServerComm, RunTest:

ZVVOMKA, 0VTEG O TPELG KAAGELS 6 GLVOVAGUO pe TV Ping gumepiéyovv to chvoro TV
AELTOVPYUOV OV OMOTEAOVV TO TECT TNG TOYLTNTAG GVVOEOTG 610 Otadiktvo (Internet
Speed Test). H SpeedTester, 1 onoia evBvrakdvet Tic GAlec dvo (ServerComm, RunTest),
KaToypaeel TNV Tomobesion Tov ¥pNoTn EITE ¥PNOIUOTOIDOVTAG AEITOVPYIES TOV YAPTDOV TNG
Google, gite av vrdpyel kdmoo TPOPANpA Le TIC Agttovpyies avTéG, LEG® HeBOd®V TOV
Android, v nuepounvia kot @pa ekkivinong tov 1e0T Ko T€A0¢ exkivel v RunTest
KAMaon M omoia emekteivel v kAdoer AsyncTask (OAeg ov dikTvaxég evépyeleg Ogv
EMTPEMOVTIOL HEGH OTO Pacikd VU eKTEAEOTG TNG EQapuoyns [13], ondte extedovtal
péoa oe Eexwplotd VINUATO EKTEAECNG) KOl GUVERMOG amoTeEAel VIpo EKTEAEONG. XTNV
RunTest, vhomombnke n Asrtovpyio emkotvaviog e Tov Java e§umnpét mov avantOEaue
Yl TNV OmOKTNOT TOV UETPNCE®V TaYLTNTOS OomocToANG kot ANyng (uplink and
downlink). Katd to téAog g extédeong tov, To RunTest viuata ekkivel éva devutepo
viua extédeong to ServerComm (1 kAdoetl ServerComm enekteivel Ty AsyncTask ondte

CLUTEPLPEPETAL KOL OUTH OOV VAUO), TO OTOi0 KOl OTEAVEL TIG PETPNoels pall pe Tig
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VIOAOMEG TANPOPOPIES OV KATOYPAPOVTOL (TOTOG GUVOESNC GTO J1diKTLO, TOTOG
AELTOVPYIKOL GUOTNHHOTOG GUGKELNC) GTNV VIINPEGio web (web service) mov VAOTOMGoE

Kol BplokeTor 61O EIKOVIKO pnydvnpa 6ov TpEYOVVE 01 EEVTNPETES TNG TAATPOPLLOS LOG.

Y10 Appendix B: Kaowag SpeedTester, ServerComm kot RunTest Khaoemv pnopet
va Ppedel 0 kwokag tov kAdoewv SpeedTester, ServerComm kot RunTest KAdoewv

KAAONG TANP®G GYOMAGLLEVOC.

WMSTileProvider:
Enexteivet v «Adon UrlTileProvider wxot mpoceépelt vmnpeciec omv  kAdon
TileProviderFactory eKkteA®VvTog VTOAOYICUOVG GYETIKA HE TNV OVOTOPAGTOCT TMOV

HETPNOEMV TTOV oTEAVOVTAL 0o Tov (Geoserver.

Koowac tne WMSTileProvider khdaonc:

package com.koros.speedtester;

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

/*The following Class was based upon this guide
http://www.azavea.com/blogs/labs/2013/01/wms-on-android/ */

/*This class as well as the TileProviderFactory class are used to create and return a
TileProvider with the appropriate URL for the layer and style to be displayed by Google
Maps */

public abstract class WMSTileProvider extends UrlTileProvider ({

// Web Mercator n/w corner of the map.
private static final double[] TILE ORIGIN = {-20037508.34789244, 20037508.34789244};
//array indexes for that data
private static final int ORIG X
private static final int ORIG Y

0;
1;

// Size of square world map in meters, using WebMerc projection.
private static final double MAP SIZE = 20037508.34789244 * 2;

// array indexes for array to hold bounding boxes.
protected static final int MINX =
protected static final int MAXX =
protected static final int MINY
protected static final int MAXY =

’
’
’
’

Il
w NP o

// Construct with tile size in pixels, normally 256, see parent class.
public WMSTileProvider (int x, int y) {

super (x, V)i
}

// Return a web Mercator bounding box given tile x/y indexes and a zoom
// level.
protected double[] getBoundingBox (int x, int y, int zoom) {

double tileSize = MAP SIZE / Math.pow (2, zoom);

double minx = TILE ORIGIN[ORIG X] + x * tileSize;

double maxx = TILE ORIGIN[ORIG X] + (x+1) * tileSize;

double miny = TILE ORIGIN[ORIG Y] - (y+1) * tileSize;

double maxy = TILE ORIGIN[ORIG Y] - y * tileSize;

double[] bb = new double[4];

bb [MINX] = minx;
bb [MINY] = miny;
bb [MAXX] = maxx;
bb [MAXY] = maxy;

return bb;
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TileProviderFactory:

Xpnowonotel v kAdon WMSTileProvider kot Tig¢ Asttovpyieg g yio TV GmOOTN
dounon teccdpwv URL (Universal Resource Locator) mov amoctéAvovtar ¢ aitnpo
otov Geoserver yio TNV TOPOAAP TOV ORTIKOTOMUEVOV UETPNCEDV TOYVTNTOG
amootoAng kat ANyng (Uplink and Downlink) xabmdg ko twv dvo ping ypoévev (Ping

personal server, Ping Google Server)

Kodwog tng TileProviderFactory khdong:

package com.koros.speedtester;
import java.net.MalformedURLException;
import java.net.URL;
import java.util.Locale;
import com.google.android.gms.maps.model.TileProvider;
/*The following Class was based upon this guide
http://www.azavea.com/blogs/labs/2013/01/wms-on-android/ */
/*This class as well as the WMSTileProvider class are used to create and return a
TileProvider with the appropriate URL for the layer and style to be displayed by Google
Maps */
public class TileProviderFactory({
static String GEOSERVER FORMAT;
private static final String GEOSERVER FORMAT DOWNLINK =
"http://83.212.111.56:8080/geoserver/cite/wns" +
"?service=WMS" +
"gversion=1.1.1" +
"&request=GetMap" +
"glayers=cite:measurements"” +
"&query layers=cite:measurements" +
"&styles=Downlink"+
"gbbox=%f, $f, £, $f" +
"swidth=%d" +
"&height=%d" +
"&srs=EPSG:900913" +
"gformat=image/png" +
"&transparent=true";
private static final String GEOSERVER FORMAT UPLINK =
"http://83.212.111.56:8080/geoserver/cite/wns" +
"?service=WMS" +
"&version=1.1.1" +
"&request=GetMap" +
"glayers=cite:measurements"” +
"&query layers=cite:measurements" +
"&styles=Uplink"+
"gbbox=%f, $f, £, $f" +
"swidth=%d" +
"sheight=%d" +
"&srs=EPSG:900913" +
"gformat=image/png" +
"&transparent=true";
private static final String GEOSERVER FORMAT PINGl =
"http://83.212.111.56:8080/geoserver/cite/wns" +
"?service=WMS" +
"&version=1.1.1" +
"&request=GetMap" +
"&layers=cite:measurements" +
"&query layers=cite:measurements" +
"&styles=Pingl"+
"&bbox=%f, $f, £, $f" +
"swidth=%d" +
"gheight=%d" +
"&srs=EPSG:900913" +
"gformat=image/png" +
"&transparent=true";
private static final String GEOSERVER FORMAT PING2 =
"http://83.212.111.56:8080/geoserver/cite/wns" +
"?service=WMS" +
"&version=1.1.1" +
"&request=GetMap" +
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"&layers=cite:measurements" +
"&query layers=cite:measurements" +
"&styles=Ping2"+
"gbbox=%f, $f, £, $f" +

"&width=%d" +

"gheight=%d" +

"&srs=EPSG:900913" +
"gformat=image/png" +
"&transparent=true";

// return a geoserver wms tile layer
static TileProvider getTileProvider (String tileType) {

if (tileType.equalsIgnoreCase ("Downlink™)) {
GEOSERVER FORMAT=GEOSERVER FORMAT DOWNLINK;

}

else if (tileType.equalsIgnoreCase ("Uplink")) {
GEOSERVER_FORMAT=GEOSERVER FORMAT UPLINK;

}

else if(tileType.equalsIgnoreCase ("Pingl")) {
GEOSERVER_FORMAT=GEOSERVER_FORMAT_PINGl;

}

else if(tileType.equalsIgnoreCase ("Ping2")) {
GEOSERVER FORMAT=GEOSERVER FORMAT PING2Z;

}
TileProvider tileProvider = new WMSTileProvider (256,256) {

@Override
public synchronized URL getTileUrl (int x, int y, int zoom) {
double[] bb = getBoundingBox(x, y, zoom);
String s = String.format (Locale.US, TileProviderFactory.GEOSERVER FORMAT,

bb [MINX],bb[MINY], bb[MAXX],
bb [MAXY],256,256);//MainActivity.Map.getWidth(),MainActivity.Map.getHeight ());

URL url = null;
try |
url = new URL(S);

} catch (MalformedURLException e) {
throw new AssertionError(e);

}

return url;
bi
return tileProvider;

}

2. Anpovpynoape Eva apyeio yi Tov opiopd Kot opyavmor Tov Ypapikol TePPAAAOVTOG
pe ovopo activity getting location.xml. To apyegio avtd opiler 3 kaptéheg pe TitAoLg
Maps, Connection Type(os), Test Connection. Xtnv mpdTn) Koptédo oamewovilovton
Oed0UEVOL LETPTCEMV TAV® GE YAPTN LE TOV YPNOTN VO EMAEYEL TOGO T dedopéva Tov Ba
OEIKOVIGTOVY, OGO KOl TOV TOTO TOL YAptn 7ov B ypnowomombel. Xnv devtepn
KopTéAa, epeavifovior mAnpogopieg ywoo TV KoTdoTOOT GUVOEGNG TOL YPNGTN TOL
wpounBedovial oto Ypapikd meptPdAlov péocw Aettovpyidv tov Android Aeitovpytkov.
v 1pitn Koptéda, EXYOVUE TNV YPOEIKN SETAPN HECH TNG OMOiNG O YPNOTNG, EYXEL TNV
dvvotdtTo Vo 01e€dryel EAEYYOLG YO0 TNV ANYN LETPNCEMV TNG KATAGTACTG TNG GUVOECTG

TOV OTO OLUOIKTLO.

40



Nikog Kopaviartng AM:21015

Zto Appendix C: Kodwkag activity_getting_location.xml pnopet va Bpebel o koadikag Tov

apyeiov activity_getting_location.xml .

3. Zto apyelo Strings.xml mpocOécape katoywpicelg TOMOL <string-array> Yy va
OMAGGOLUE TIHES Y10 TOL SPINNETs oL £YOVLE TAV® Ao TOV YApTN).
K®dwkag Strings.xml:

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app name">LBSpeedAndroid</string>
<string name="action settings'">Settings</string>
<string name="hello world">Hello world!</string>
<string name="title activity getting location">GettingLocation</string>
<string name="Label'">GoogleMap location view</string>
<string name="ConnectionType">Type of Internet Connection</string>
<string name="Maps">Display Map</string>
<string name="Exit">Exit</string>
<string name="title activity options">Options</string>

<string-array name="mapType'>
<item>Hybrid</item>
<item>Satelite</item>
<item>Terrain</item>
<item>Map</item>

</string-array>

<string-array name="tileLayers'">
<item>No Data</item>
<item>Downlink Speed</item>
<item>Uplink Speed</item>
<item>Ping Personal Server</item>
<item>Ping Google</item>

</string-array>

</resources>

4. Tpomomomoape 1o apyeio AndroidManifest.xml yio va amoktcovpLe dtkoudpota Xprong
GLYKEKPLUEVOV TOP®V OV amatovvtol oo and tovg xapteg s Google, 660 kot and

TIG VTOAOUTEG AEITOVPYIEG TNG EQPOPUOYNG.

Kodwkac AndroidManifest.xml:

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com. koros.speedtester"
android:versionCode="1"
android:versionName="1.0" >

<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="19" />

<!-- Permission for Google Maps -->

<permission
android:name="com. koros.speedtester.permission.MAPS RECEIVE"
android:protectionLevel="signature" />

<uses-feature android:name="android.hardware.wifi" />

<!-- Use permission for Google Maps -->
<uses-permission android:name="com.koros.speedtester.permission.MAPS RECEIVE" />
<!-- Permission for accessing the Internet -->

<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.ACCESS NETWORK STATE" />

<!-- Permission for writing to external storage -->
<uses-permission android:name="android.permission.WRITE EXTERNAL STORAGE" />
<!-- Use permission for Google Maps —-->
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<uses-permission
android:name="com.go
<uses-permission
<!-- Permissions
<uses-permission
<uses-permission

<!-- Use OpenGL
<uses-feature
android:glEs
android:requ
<!-- We request
<application
android:allo
android:icon
android:labe

ogle.android.providers.gsf.permission.READ GSERVICES" />
android:name="android.permission.ACCESS WIFI STATE" />

for user's location -->
android:name="android.permission.ACCESS FINE LOCATION" />
android:name="android.permission.ACCESS COARSE LOCATION"/>

ES version 2 for Google Maps -->

Version="0x00020000"
ired="true" />
a larger heap to support the memory usage of our application

wBackup="true"
="@drawable/ic launcher"
1="@string/app name"

android:theme="@style/AppTheme"

android:larg

<meta-data
android:
android:

<!-- Android

<meta-data
android:
android:

<activity
android:
android:
android:
<intent-
<act

<cat
</intent
<intent-filter>
<action android:
</intent-filter>
</activity>
<activity
android:
android:
</activity>
<activity
android:
android:
</activity>
</application>
</manifest>

eHeap="true">

name="com.google.android.gms.version"
value="@integer/google play services version" />
key for Google Maps -->

name="com.google.android.maps.v2.API KEY"
value="AIzaSyAdZfcjtEOhX4ntthMmFiEwAWNemsN9f7Ys" />

="

name="com. koros.speedtester.MainActivity"
label="@string/app name"
configChanges="orientation|screenSize'>

filter>

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

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

name="android.app.action.DEVICE ADMIN ENABLED" />

—_n

name="com. koros.speedtester.GettingLocation"
label="@string/title activity getting location" >

="

name="com. koros. speedtester.Options"
label="@string/title activity options" >
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3.4 Agertovpyia g epappoyfis LBSpeed Android

H epappoyn pog amoteieiton and tpelg Kaptéreg (tabs):

1. Maps: v onoia kKo omekovifovtot Ta dedopéva pog otov xapt poli pe v tonobecio
TOVL ¥PNOTN OTOTE OVTO Elvar SOLVATO.

2. Connection Type (OS): Xtnv onoio ameikovilovtal YeViKég TANPOPOPlEg CYETIKA LE TNV
KOTAoTOoT GOVOEST) TOV XPNOTN.

3. Test Connection: Xtnv omoio Ppioketonr t0 Ypa@ikd meEPPAALOV OV EMTPEMEL GTOV
YPNOTN VO EKTEAECEL TOV EAEYYO TNG CLVOECTG TOL KOl TOV EVIUEPDVEL GYETIKA LE TO
OTOTEAEGLATOL.

Katd v ekxivnon g epapproyngs, epeaviletor  kaptédo Maps 6ty onoia, av 11 GUGKELT TOV
ypNotn TPEl TIc Tpobmobicelg

a)H cvokevn dwnbétel eykateotnuéva to Google Play Services,

B) Etvon evepyomomuéva ta Location Services kot

v) Yrdpyetl avoryt cbuvoeon 6To d1adikTLOo,

enpaviCetoar n tomobecion Tov YPNOTN TAVO GTOV YAPTN, €VAO TOPOGAANAc TOov diveTon M
duvatotrta, HECH OLO EMAOYE®MV, Vo, OAAGEEL TOV TOTO TOL YAPTN KOl VO OTEWKOVICEL TO
OTOTEAECUATO TOV HETPNOEMV GYETIKA UE €vo. amd To. T€ooepa UeYEOM mov petpovvtal. Xe
TEPIMTOON OV KATO10 OO TIS TOPATAVE® TPOHTOBEGELS deV TANPOHVTAL, O ¥PNOTNG E0OTOLEITAL
avaAOY®G:

a)Av 1 cvokevn tov dev dabétel ta Google Play Services, epeavifeton pivopa Tov TOPATEUTEL
TOV Xpnotn oto play store yuo va To KOTEPACEL,

B) Av dev €xetl evepyomompuéva ta Location Services, pécm UnvOLOTOS 0 XPNOTNG LETOPEPETOL
OTIG EMAOYEC (Options) Kol UTOPEL VoL TOL EVEPYOTOIGEL KOt

v) Av 0&V LTAPYEL AVOLYTI] GUVOEST] GTO SLOOIKTLO, EVEPYELEG EEOPTAOUEVES OO OVTY, OO ANy

LETPNGEMV OMEVEPYOTOLOVVTAL.
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Ymv koaptélo Connection Type (OS), o yprotng maipvel mAnpogopieg oyeTkd pe Tov TOTO
ouvdeonc oto dwdiktvo (WIFIL, Mobile Data), evdy otnv mepintwon mov o ¥pNoTng GUVOEETAL

Hécm SkTO®V Kvntig ThAepmviag (Mobile Data), ameucoviCetan kot 0 mapoyog tov.

LBSpeedAndroid 181 Lespentantric
BAPE GOHHECT I TV PE (D5) TEST COMHECTION
CONMNECTION TEST
MAES TYPE (Q5) CONNECTION

T WAl

Mebile data enablad P SLIER 212
Operator nams: GR Cosmote RAeacEe

Eiovo. 3.13: Kaptélo minpopopiav Eicovo 3.14: Kaptélo minpogpopiav
ovvoeons (mobile Network) ovvoeong (Wi-Fi)

O ypnotng £l TNV SVVATOTNTO VO EKTELECEL TO TEGT TOV VAOTOMGAUE AQUPAVOVTOG LETPNOELG
OYETIKGL LE TNV TOYVLTNTO OMOGTOANG Kot ANyYNG Kabdg kat dvo ypdvovg ping, Evav amd TO
gwovikKd unyavnue. oto omoio Ppickovtar ot eEVINPETES TG TAATOOPUOS, Kol £vay amd TOVG
efumnpéteg ¢ Google. Xe mepinmtwon mov yabel 1 ovvoeon 610 dadikTLO, gite KOTA TNV
EKTEAEDT TOV TECT, €I1TE KATA OTOONTOTE GTIYUN TNG AEITOLPYIOG, O YPNOTNG EVNUEPDOVETOL LUE
avtiotoryo pvopo. To teot exkiveitan dtav o ypnotng motioetl To kovumni Start Test, to omoio ev
ovveyelo amevepyomoleite Katd tnv Sdpkeln ENYMYNG TOV OMOTEAEGUATOV KOl LECH OAAOYNG
g évoegne tov oe Test Started, evnuepdvel tov ypnotn yoo v ekkivnon g dladikociog.
Katéd v emitoy oAokANp®on Tov T€GT, O YPNOTNG EVNUEPADVETE YO, TNV OTOGTOAN TOV

OTOTEAECUATMOV TOV KOl ETOVEVEPYOTOLELTAL TO Kovpmi Start Test.
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3.5 Xoykpron GALOV EpYOLEL®V pPETPONG.

Yto TAAICLO TNG TOPOVGOG TTUYLOKNG, TPOYUOTOTOWONKE £pEUVE TAV® GTO YOPOKTNPIOTIKA
ALV TOOVOV epYOLEI®V TOL TPOGPEPOVTOAL GTOVG XPNOTEG KvNnT®V cvokev®v Android pécm
tov Play Store diymg minpour. Bacikdc okomdg e épevvos avtg, NTov 1 cOYKPLon TO60 TV
OTOTEAECUAT®V, OGO KOl TOV SVVATOTHTMV TOL TPOGPEPOVY 01 EQAPUOYES AVTEG GTOVS YPNOTEC.
Oleg ot epappoyég mov cuykpibnkay, EMencav diywg TAnpoun Kot propovv va fpebovv oto

Play Store péom tov oakoiovBov ovvdéopov https://play.google.com/store 1 pécm NG

avtioToyng eQopuroyng ota Kivntd Android.
Ot gpappoyéc mov eréyyOnkav, ivat ot axdOAoVOEC:
1. Ookla SpeedTest, Ookla
2. Speed Test Light, V-SPEED.eu
3. SpeedChecker, Optimal Software s.r.o
4. Open Signal 3G/4G/WiFi Maps & Speedtest, OpenSignal.com

H epappoyn Ookla SpeedTest tnc Ookla (https:/www.ookla.com/), arotekel £va yvooTd GTOVG

YPNOTES ePYOLEID HETPNONG TOYLTNTOG CLVOESTG OTO JldikTvo. [IpocEépel GTOLE YPNOTES,
LETPNONG TAYVTNTOS ATOGTOANG KOl AW G 0€00UEVOV KaOMDS kot pio Tyun xpovov Ping péca amo
éva gdypnoto kol katovontd ypoewd mepdriov. Emiong m epappoyn xpatd 16topikd
petpnoev pe dvvatotnta £vosiEng g 0éong oty omoio eEAN@ONcOV avTég, YwpiG OUMS Vo
ameikovifovtol To avTioToro amOTEAEGHATO GAAMY XPNOTOV HEG® TNG EQapuoyns. Ot xpnoteg,
draBéTovv v duvatdTTo Vo aAAALoVY TIG HOVAdES LETPNONG TOV ATEWKOVICOIEVOV LETPTICEMV,
KaODS Kol va EMAEYOVV av EMBVUOVY yelpokivnTa TOV £V PETN OV Bal ypMcIoTomBEl Yo TIC
petpnoelg. Aidetar emiong n dvvoatdmrTa va ANeOovV HETPNOEIS KOl HEGH TOV GULVOEGHOL

http://www.speedtest.net/ mov givar mposPaoipoc HEc® ToL HLUSIKTVOV.

H epappoyn Ookla SpeedTest umopei va Bpebet otov akdlovBo cuvoesuo tov Google Play Store

https://play.google.com/store/apps/details?id=org.zwanoo.android.speedtest .

H epappoyn Speed Test Light g V-SPEED.eu (http:/www.v-speed.eu/), elvat puo poppoyn

OV TPOGPEPEL GTOVG YPNOTEG OLVATOTNTO UETPNOEDV TOYVTNTOS ATOCTOANG KOl AYNG TPOG TO
dwdiktvo, kabmg kot pétpnon ypdvov Ping. TTheovéktmuo g epoppoyng owtng, (Ommg
avapépete otnv cerida g oto Google Play Store) eivar 1 dvvatdotnTa g va tpocaprdlel Toug
aAyopiBLOVG TTOL YPNGLUOTOLOVV YOl THV ATOKTNON TOV UETPGE®V PACT) TOL THTOV TOL HIKTHOL

010 omoio eipaote ovvdedepévol (Wi-Fi, 2G, 3G,...). Awbétet Eva gdypnoto ypoapikd meptPdiiov
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KOl KPOTAEL 10TOPIKO pE ToAAIOTEPEG WETPNOELS. A&V TPOGEPEPEL KAVOTNTA OTEKOVIONG

LETPNCEMV GTOV YAPTN).

H epappoyn Speed Test Light prmopel va Bpebei otov akdAovBo civdespo tov Google Play Store

https://play.google.com/store/apps/details?id=eu.vspeed.android

H epappoyn SpeedChecker tc Optimal Software s.r.o givor pio oyetikd amAn otnv ypnon
EQUPUOYT YO TNV ANYN UETPNCEMV OCYETIKA HE TNV TOYLTNTO GUVOECNG OTO OLUdIKTLO.
[Tpocpépet TYEG Yo TV ToLTNTO AYNG KOl 0TOGTOANG dedoUEVODVY KaOMG Kat pio Ty xpovou
Ping. To ypagikd mepiPdALOV dev TPOGPEPEL OLVATOTNTO ATEIKOVIOTG TV OEOOUEVDV GE YAPTN,

EVA OPKETEG AELTOVPYIEC TOL OITALITOVV AN PMLUY Y10 VO EVEPYOTOIMOOoVV.
H epappoyn SpeedChecker pmopet va Bpebel otov akdriovbo cuvoespo tov Google Play Store

https://play.google.com/store/apps/details?1d=uk.co.broadbandspeedchecker

H epappoyn Open Signal 3G/4G/WiFi Maps & Speedtest tc OpenSignal.com
(http://opensignal.com/) givon pioe dpioto SNUIOLPYNUEVT] EQPAPLOYN ANYNG UETPNCE®V UE £V
OUIKO TPOG TOV YPNOTN YPOPIKO TEPPAAAOV, HEG® TOL OMOIOV TPOGPEPOVTAL OPKETES
TANPOPOPieg GYETIKA LE TNV 6VVIEST) 6To d1adiKTLOo. Kpatdetl 16Toptkd TV pHeTpioemy, 10 omoio
OTNV CLVEXEWL aMEIKOVILEL TV GE XAPTN, EVAD TOPAAANAL SL0OETEL UNYAVIGLOVS OTEIKOVIONC
KGALYNG onudTemv Kvntig TMAEPoviag, HéEcm allomoinong HETPNoE®mV amd OAOVS TOVG YPTOTES
g gpapuoync. Ilpooepépet Tipég yioo v taydnTa AMYnG Kot amosToAng 6edopévav kabmg Kot
pio Ty ygpévov Ping. To ypapikd mepiBaiiov dev TPOoOEPEL SLVOTOTNTA OTEIKOVIONG TWV

dedoUEVAOV GE YAPTN, EVO OPKETEG AEITOVPYIEG TOV ATOTOVV TANPWOUY Y10 VL EVEPYOTONHOVV.
H epappoyn Open Signal propei va Bpebet otov akdlovBo cuvoespo tov Google Play Store

https://play.google.com/store/apps/details?id=com.staircase3.opensignal
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2UYKPLON) PETPNGEDV

Ou petpnoeic emedncav v 01 Nuépa Kol oe ocvveyodpeveg ypovikég otypés. Iapokdrtm

anewovifovtor o1 006veC TV QPAPLOYDV TOL GLYKPIONKOV LE TOL AMOTEAECUATOL.

_Downlink Speed (Mbps) Uplink Speed (Mbps)
Ookla SpeedTest 12,05 0,92
Speed Test Light 10,35 0,85
SpeedChecker 5,62 0,61
Open Signal 0,737 2,1
LBSpeedAndroid 10,31 0,81
(H epappoyn pag)

DOWHLOAD PING UPLOAD

|£|_{\' SPEEDTEST 1035 | 199 0.85

Dow A0 UFLOAD

60 ms 12.05 Mbops 0.92 Mbps

Mbys)|

T

YOUR IP ADDRESS
77.49.98.1

B d
BEGIN TEST NOW

REMOVE ADDS
# Mobile Scan Your Phone
e I‘i ’ Antivirus [RSTLCET R E

Euxcéva 3.19: 006vn Ookla EZ‘KO'VOt 3.20: O8ovn Speed Test
SpeedTest Light
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(D SPEEDCHECKER

8
[ ]
AL =50
y Mby/s
53 ms 2,1 Mbps n e 0%
ARDET ATOaToN

= : z

Ak r| Histary W 0

Browse : Atakoparie:  Warsaw 1, Poland

web

video NINMK  KATEBATMA ANEBATR A
139 ms 562 Mb/s 0,61 Mhbfs

@
A Stresarm
2

WVOIP call

Aryn Moo ceppep..

- Seo MNa Tv MpwTn Zehida n
Eiwkova 3.21: O06vn OpenSignal Eixova 3.22: O0ovy SpeedChecker

@ LBS peedAndroid

CONNECTION TEST
M TYFE (5] CONMECTION
Test Inactive
Fing 83.212.111.56 35.52 m8
Liplink B16.8B Khps
Diowendink 1031961 Kbps
Fing weew.google.gr B0.7Y ms
Start Test

Eixova 3.23: O0ovy
LBSpeedAndroid
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4 Yomoinon tng O100IKTVOKNS TAATPOPROS

4.1 E&nynon Tov TEVOLOYLAV TOV YPTCLULOTOLOVVTOL GTOV Server.

Emeon n Aettovpykdtnto TG TAATQOPUOS TOL VAOTOWCAUE EEOPTATOL OO TNV VTOPEN EVOC
eMeEEPYACTIKA 1KOVOD Kol SIKTVOKE EVEMKTOV SErver amo@UGIGOLE VO VAOTON|GOVLLE TOV Server
mg mAatedpuag oty vanpeocia cloud tov okeanos (okeanos.grnet.gr) mov HOg TPOCPEPEL
dMPEAV EIKOVIKA PNYOVILOTO TTOV EXOVV OPKETT] VITOAOYIGTIKN 1GY0 Y10 VO KAADWOLV TIG aVAYKES
nog Kabhg kot e€opetikd koA ovvoeon oto Internet pécw oMTIKOV VOV KAODOG KOl GUVEXT

Aertovpyia.

To Aettovpykd cvomue 610 0moio Pacicape TV vAomoinon tov eELANPETN TG TAATEOPUOGC
nag etval to Ubuntu 13.10 mov ftav pHé€ca oTIg EMA0YEG TOV oG TPOcEPEPE 0 okeanos Yo Gpeon
ONuovpyio. TOL EWKOVIKOD HNYOVILOTOS OV WOG TPOGOEPEL. AAAOL AdYOL Y10 TOVS OTOioVg
eméEape to Aertovpyikd cvotnua Ubuntu 13.10 eivon emedn elvar éva Aettovpyikd cvoTnpo
tomov Linux mwov onuaivel mwg €ivol AOYIGHIKO OVOTYTOU KOOWKO OV TPOCPEPETUL YMPIg
ypéwon. Emiong etvar m\pog ocvpfotd pe O6Aa to dAA0 TOKETOL AOYIOUIKOU TTOV
YPNOLOTOMON KAV Yo TNV VAOTOINGN TOL €ELANPETN NG NAEKTPOVIKNG HOG TAATOOPLOG KO
elvar yvootd ywo v olomotic Tov 6e mePPAALOVTIO server OmOL OMULTEITOL GUVEYNG

Aertovpyio.

INa eEumnpén ™G TAATEOPLOG TOPOYNG TOV YEDYWPIKMY dEQOUEVOV EMAEEAE TNV TAATOOPLLOL
tov Geoserver (geoserver.org). To Geoserver givor kot avtd AOYIGHIKO 0vVOLXTOD KMOIKA,
VAOTTOMUEVO OTNV YADGGO TPOYPAUUATIGHOV Java, mov elvar cupPatd pe TIC KLPLOTEPESG
TEXVOAOYIEG TTOPOYNG YEOYMPIKDOV OESOUEVOV OTTOC OVTEG £xovv oplotel amd opyaviopd Open
Geospacial Consortium (www.opengeospatial.org). Xpnoonotel open standards ywa va gmtdyet
TNV AEITOVPYIKOTNTA TOV Kol €ival EVKOAO VO, EVOOUOTOOEL pe TIC INUOPIAESTEPEG VIINPEGTES
mapoyng yoptav (6nwc Google Maps, OpenStreetMaps kot Yahoo Maps). e avtd tov Adyo
TopEYEL LEYOAN gveMElDL GTNV ONLOVPYIN OTEIKOVIGEDV YEOYMPIKMOV OEO00UEVOV KAOMDS Kol GTOV

SHOPACHUO TOV OEOOUEVMV.

O Geoserver tpé€yet oe mepipdrrov Apache Tomcat (tomcat.apache.org). O Apache Tomcat givat

&V TOKETO AOYIGUIKOD avolyToh KMOKo mov cvumepiiappdverl tov Apache HTTP server. O
Apache Tomcat mpoo@éper éva mepiPardov ektéleong ywo e@appoyés tomov Java mov
Aertovpyov cav eEumnpéteg 16To0 Kot vrrootnpilovy cvvdeoipudtra pécm HTTP, 0nmg etvar ko

o Geoserver.
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INa g&umpét 1010V ypnoyomotovpe tov Apache HTTP server. O Apache HTTP server ivot o
moto d1donpog eEumnpétng 16tov, vroloyiletor mwg to 58.13% OA®V TOV EVEPYDOV 1GTOTOTMV
ypnoworotovy tov Apache [14]. O Apache tpoc@épet emiong to mepiPdAiov ektédeong Tov web
services mMov AVOTTOEQUE LE OKOTO TNV UETAPOPA TOV TANPOPOPLOV Kol HETPNGEDV OO TOVGS

client. TéAog kot 0 Apache givail Aoyiopikd avorytov KoK,

Yav ocvotnuo olayeipiong oxeclakmv PBdoemv dedopévov emaéopne v MySQL. H MySQL
glvar omd To SwonuoTEPE CLGTAUOTO OlOYEIPIONG OYECOK®OV PACEOV OEOOUEVOV Kot
ypnoponoteitar amd moAAEg e€atpeTikd drdompes 1otoceldeg dmwg sivor 1 Google [15] ko to
Facebook [16]. Av kot yevikotepa o Geoserver cuvnlmg GuVOEETaL e SLUPOPETIKG GLGTILLOTOL
Bacewv dedopéveV Ta omoia elval GYESGUEVO CUYKEKPIUEVO Y10 TNV TTOPOYN LINPECLOV Yo
amobnKevoT Kol SlayEiplon Ye@Y®PIK®VY dedopévev onwg sivor n PostGis [17] emAéEape v
MySQL emedn Sabétovpe gumepio oty €yKotdotacn kot dwoyeipon e kabdg Kot yuo To
YEYOVOG TG UTMOPEL VO TPOSPEPEL TNV AELTOVPYIKOTNTA OV amouteital and tov Geoserver pe tnv

TPOGONKN HoGg OTANG EMEKTOONG.

INo gdkoAn amopaxpvouévn mpocPacn kot dwxeipon ™™g MySQL eykatactioape Tto
phpMyAdmin 1o omoio &ivar éva mepifdirov Swayeipiong g MySQL mov mpoceépet Eva

nepBaiiov dlemapnc pEcw web.

Kabdc n mhatedppo mov vAomomcape, ypnoYLonotel Evay eEumnpETn VAOTOMUEVO LE YPNoN TNG
YAdooag Java yio v AMym tov petprioswv, Kpidnke avaykaio va Ppovpe évav tpdémo va
Bécovpe Tov eSumnpétn avtd o cuveyduevn Asrtovpyia 6to Tapacknvio. o tov Adyo avtd
gykotaomoopue 1o screen [18] maxéto Aoyispikov. To screen amotedel &vav TOALTAEKTN
oLVOd®V TOV TEPHOTIKOV (terminal session multiplexer) mwov divel tnv dvuvaTdTNTA GTOV YPNOTN
va dtabétel TOAMATAEG cLVOdoLG (sessions) mapdAinia, vo Tic Swayepiletor KobMG Kot vo
OTOGVVOEGEL Lol GUVOOO APNVOVTOG TNV VO AELITOVPYEL GTO TOPACKVIO, TOL €ival Kol 1 Pacikn

Aettovpyia yio TNV 0oi0 EYKOTOGTCOUE TO AOYIOUIKO.
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4.2 Eykotdotoon Kol TOPOUETPOTOINGY] TOV TUNUATOV Server 1TNg
TAOTQOpROC.

Apyicd onpovpynoape €va EIKOVIKO Unyavnuo péc® MG vmnpeciog  okeanos
YPNOOTOUDVTOG TO YPOPIKO TePPdAiov demapnc. Katd v diwdwkasio onpovpyiag tov

unyoviuatog emieélope vor gykatactadel avtopata 1o Aertovpywd ocvotnuo Ubuntu

13.10.

‘Enetto cuvoednKape pe 10 QmopUaKPUGUEVO UNYGVILLOL YPTCLLOTOIMVTAS TNV TEXVOAOYiN
shh mov Tpoceépet o aoEain SlemaEr| YPORUNIG EVIOADY Yo TNV XPTOT) TOV AEITOLPYIKOD

GLGTNLOTOG,.

[No v dwdwacio eykatdotaong ypewdletal va eilcéABovpe pe dikaidpota ypnotn root

oL Uopel va Yivel e TNV EVTOAN sudo -i.

Metd v obvvoeon HOG OTOV server gykataotnoope v Java 7 mov eivar omapoaitnn
vy extéheon tov Apache Tomcat kor tov Geoserver. ExteAéotnkav ot akOAovOeg
EVTOAEG Ol OTTOlEG VTTOONAMVOLY TNV TNYN TOV AOYICUIKOD GTO AEITOLPYIKO GUGTNLO KOl

énerta AapBdvouy Ta amapaitnTo apyeio Kol EKTEAOVV TNV O10d1KAGIN EYKATAGTAONG:

echo "deb http://ppa.launchpad.net/webupd8team/java/ubuntu

precise main" | tee -a /etc/apt/sources.list

echo "deb-src http://ppa.launchpad.net/webupd8team/java/ubuntu

precise main" | tee -a /etc/apt/sources.list

apt-key adv --keyserver keyserver.ubuntu.com --recv-keys
EEA14886

apt-get update

apt-get install oracle-java7-installer

v ovvéyela pvbuilovpe t0 Agtovpylikd ®oTE va ypnolwomolel v Java 7 ®g Vv

poemheyuévn dtavoun Java.

apt-get install oracle-java7-set-default

update-alternatives --config java

To emdpevo Pripa etvar n Topapetporoinon tov apyeiov /etc/profile Yo vo SNAMGOLLE TOV

KatdAloyo mov mepiéyet Java Runtime Environment g Java 7

JAVA HOME=/usr/lib/jvm/java-7-oracle
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JRE _HOME=/usr/lib/jvm/java-7-oracle/jre
export JAVA HOME
export JRE HOME

Ev 16An yua va evepyomomBo0v ot aAlay£C TOL INADGOLE TOPOUTAVED EKTEAOVLLE TV EVTOA

source /etc/profile

[N v gykatdotacn tov Apache HTTP server kot tng MySQL tpéape v evioln
apt-get install lamp-server”®
(mpocoyn| 6t0 * 610 TEAOC)

H napandve eviod) eykabiotd ko cvvdéer avtopota tov Apache HTTP Server tqv MySQL
KaBd¢ kot v yYAowcca PHP. To makéto avtd ovoudletar LAMP mov mpoépyetatl amd Toug 6poug
Linux, Apache, MySQL, PHP. O A6yo¢ yio Tov omoio vadpyel 10 mopomndve Tokéto eivor emeidn
0 CULVOLOGCUOC TV TOPATAVE elval €vag SACNUOG TPOTOG Yo, TOPOYN LINPECLOV web oe

Aertovpyikd cuotipato Tuov Linux.

‘Emerta eykabiotodpe tov Apache Tomcat petofaivoope otov @dkero /ust/local kot

Kévoovpe AMym tov Apache Tomcat:

cd /usr/local
wget http://www.eu.apache.org/dist/tomcat/tomcat-
7/v7.0.53/bin/apache-tomcat-7.0.53.tar.gz

To emouevo Prpa etvar n amocvumieon Tov AneOévtog apyeiov

sudo tar zxf apache-tomcat-7.0.53.tar.gz
e ovTd TO ONUEID TPETEL VO, OTUEUDGOVUE TOS TO TAPOUTAV® OPYEL0 KOl O TOPATAVE®D GOVOEGHOG
evogyxetor va unv Aettovpyovv. O Adyog yio Tov otoio UTopel vo unv AEITOVPYOVV lval ETELON O

Apache Tomcat givat o€ d10pK1 AVATTTLEN KOt GLVEXDS TAPEXOVTOL KAVOVPYIEG EKOOGELS TOV.

To emduevo Prno oty dadikacio eykatdotaons tov Apache Tomeat givor 1 dnpiovpyio pog

KaTnyopiag ¥pNotn Kot €vOog €Kovikoy ypnotn mov o emtpénel otov Tomceat vo extelel Tig
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Aertovpyieg TOL Kot VoL EAEYYEL TOV ATOONKEVTIKO TOL YD PO.

groupadd tomcat
useradd -g tomcat -d /usr/local/tomcat -m tomcat
usermod -G www-data tomcat

211 GULVEXEWL LETAPEPOLLLE TO ATOCLUTIEGUEVO, APYEID GTOV TPOCPOTA dNUIOVPYNUEVO PAKELD
/usr/local/tomcat, OAAACOVUE TO SIKOUDUOTO TOV VTOPOKEAOL QLTOV DCTE VO UTOPEL Vo TaL
dlyelprotel o tomeat Kot KAVOUUE EKTEAEGIUO OAQL TOL SCTipts TOL TTEPLEYOVTAL HECH GE AVTO TOV

QAKELO

mv /usr/local/apache-tomcat-7.0.53 /usr/local/tomcat
chown -R tomcat:tomcat /usr/local/tomcat
chmod +x /usr/local/tomcat/bin/*.sh

‘Eneita dnuovpyodue €va apyeio script mov mePLEYEL TIC TOPAUETPOVS EYKOTACTOONG KO

Aertovpyiog Tov Apache Tomcat

nano /etc/init.d/tomcat

e autd 10 apyelo TPOSHETOLLE TO TOPAKATM:

#!/bin/sh

### BEGIN INIT INFO

# Provides: tomcat

# Required-Start: $local fs S$remote fs Snetwork
# Required-Stop: $local fs Sremote fs Snetwork
# Should-Start: $named

# Should-Stop: Snamed

# Default-Start: 2 345

# Default-Stop: 016

# Short-Description: Start Tomcat Server

# Description: Start the Tomcat Server

### END INIT INFO

# customize values for your needs

JAVA HOME="/usr/lib/jvm/java-7-oracle"
JRE HOME="/usr/lib/jvm/java-7-oracle/jre"
TOMCAT USER=tomcat;

TOMCAT PATH=/usr/local/tomcat;

export PATH=$JAVA HOME/bin:$SPATH

export CATALINA_HOME:$TOMCAT_PATH

export JAVA_OPTS="$JAVA_OPTS\
-server\
-Xms1024m\
-Xmx1024m\
-XX:+HeapDumpOnOutOfMemoryError\
-XX:HeapDumpPath=/usr/local/tomcat/logs/catalina.out\
-XX:MaxPermSize=256m\
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-XX:MaxNewSize=512m\
-XX:NewSize=512m\
-XX:SurvivorRatio=12\
-XX:MaxTenuringThreshold=0\
-XX:+UseConcMarkSweepGC\
-XX:+CMSIncrementalMode\
-XX:+CMSIncrementalPacing\
-XX:+CMSClassUnloadingEnabled\
-XX:+DisableExplicitGC\
-XX:+UseParNewGC\
-XX:4+UseTLAB\
-Djava.awt.headless=true\
-Dnewrelic.environment=production"

start () {
if [ -f $STOMCAT PATH/bin/startup.sh ];
then
echo -n "Starting Tomcat\n"
/bin/su $TOMCAT USER -c
$TOMCAT PATH/bin/startup.sh
fi
}

stop () {
if [ -f STOMCAT PATH/bin/shutdown.sh ];
then
echo -n "Stopping Tomcat\n"
/bin/su $TOMCAT USER -c
$TOMCAT_PATH/bin/Shutdown.Sh
fi
}

case "S$1" in
'start"')
start
'stop')
stop
'restart')
stop
start

P
*)

echo "Usage: $0 { start | stop | restart}"
exit 1
esac
exit O

To mapomdve apyeio, Tov dnuovpyNcape, eivar Eva exteAéoipo script mov Ba pog emttpénet va
EKKIVOVUE, VO OTOpOTape kot vo emavekkiwvovpe tov Apache Tomcat. Emiong mepiéyet
TANPOPOPieg GYETIKA LE TOV KoTdAoyo mov mepiéyel to Java Runtime Environment mov eivai
amopaitnto yia va Asrtovpynoet o Apache Tomceat. ‘Emetta dOnAmvovtol S1dpopeg mopdpeTpot yio
v YPAON NS UVAUNG TOV VLTOAOYIGTH, YO TOLG KATOAOYOLG amofnkevong twv apyeiov

Kotaypoaensg kobdg kot Sapopeg GALEG TOPAUETPOLS Yoo TNV opBn Aettovpyio Tov Apache
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Tomcat. 10 t€A0g LAOTOLEITOL 1) AELTOVPYIKOTNTA TNG EKKIVNONG, TNG S10KOTG AgtTovpyiag Kot

¢ emavekkivnong tov Tomeat.

Metd divovpe TANPY SIKOUOUOTE GTOV TPOCHOATO ONIOVPYNUHEVO ¥pnotn “tomcat” kabmg Kot

KOO UATO AVAYVOONG KOl EKTELECTG G€ OAOVG TOVS AAAOVG YPNOTEG TOV GLGTILLOTOG

chmod 755 /etc/init.d/tomcat

2NV GLVEYELD ONAMVOVLE TO. GTOTXELDL YPNOTN Yo TN OLETOPY| 16TOV TOL tomcat TPOTOTOIDVTOG

TO apy€elo /usr/local/tomcat/conf/tomcat-users.xml

nano /usr/local/tomcat/conf/tomcat-users.xml

Méca 610 apyeio TpocHBiTovpie To TOPAKAT®:

<?xml version='1l.0' encoding='utf-8'?>
<tomcat-users>
<role rolename="manager"/>
<role rolename="manager-gui"/>
<role rolename="admin"/>
<role rolename="admin-gui"/>
<user username="****" password="****" roles="admin,
admin-gui,manager, manager—-gui"/>
</tomcat-users>

Me éva moapopoto potifo pUmopovue v, SNUIOVPYNCOVUE Kol GAAOVG YPNOTES GE OLUPOPETIKOVG
poilovg. 210 medio rolename dnAdVoOLLE TNV 1O1OTNTO TOV ¥PNOTN EVAO GTO TESIO Username Ko
password dnA®vovpe To oTotKElR TOV Bal YPNGYOTOMGEL O YPNOTNG KOTA TNV dtodikacio login

oto web mepifadiiov tov Tomcat.

Ko téhog exkkivoope tov Apache Tomcat

etc/init.d/tomcat start

N v eykatdotaon tov  Geoserver, oapyikd  petofoivoope otOV  KATAAOYO

/usr/local/tomcat/webapps KAVOULE ANYT TOV GUUTIEGUEVOV OEO0UEVAOV EYKATAGTUCTC

cd /usr/local/tomcat/webapps/

wget http://downloads.sourceforge.net/project/geoserver
GeoServer/2.5/geoserver-2.5-war.zip

unzip geoserver-2.5-war.zip

57


http://downloads.sourceforge.net/project/geoserver/GeoServer/2.5/geoserver-2.5-war.zip
http://downloads.sourceforge.net/project/geoserver/

Nikog Kopaviartng AM:21015

‘Emerta yio vo pmopéoet va Asrtovpynost o Geoserver avédvovpe 1o gldyioto péyebog

eQOPUOYNG oL pmopet va ektelécel o Apache Tomceat tpomomoimdvtag To apyeio

nano /usr/local/tomcat/webapps/manager/WEB-INF/web.xml

Méoa oto apyeio gvromilovpe Tig YPOUUES

<multipart-config>

<!-- 50MB max -->
<max-file-size>52428800</max-file-size>
<max-request-size>52428800</max-request-size>
<file-size-threshold>0</file-size-threshold>
</multipart-config>

Kot 116 avtikaBiotodpie pe 10 Topakdtm:

<multipart-config>

<!-- 50MB max —-->
<max-file-size>626914560</max-file-size>
<max-request-size>626914560</max-request-size>
<file-size-threshold>0</file-size-threshold>
</multipart-config>

Me avt Vv aAdayr| emtpémovpe eKTEAEcI apyeia peyébovg 626914560 bytes oe avtifeon pe
10 TpoemAeYEVO Opro Tv 52428800 bytes.

TeAeudvovtog, HETOPOPTOVOLLE TO ATOPOITNTO extension Yio vo. HTOPel Vo EMKOIWVOVIGEL O

Geoserver pe v MySQL kot 10  tomobetovpe  GTOV  KOTAAOYO
/usr/local/tomcat/webapps/geoserver/WEB-INF/1ib/

cd /usr/local/tomcat/webapps/geoserver/WEB-INF/1lib/

wget http: sourceforge.net/projects/geoserver
files/GeoServer%20Extensions/2.5/geoserver-2.5-mysgl-plugin.zip

unzip geoserver-2.5-mysgl-plugin.zip

Kot eravekkivodpue tov Tomceat

etc/init.d/tomcat restart
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"o Vv £yKaTdoTOo TOL TOKETOL SCreen, EKTEAECALE TV TUPOKATO EVTOAN

apt-get install screen
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4.3 Aqpovpyia ypnotn otnvy MySQL Baon

Mo va. pmopet va éxel 1o web service, 10 omoio Koataympel To dedopéva omd TG UETPNOELS,
npdcoPacn otov mivaka measurements g Pdong dedopévev dbl, onuovpynoape Evav ypno
He avayvoploTikd 'ezio'.( Xtov xpnotn autdv, OOCAUE SIKOIMUOTO TPOCTEANCTC KOl EYYPUPNG

OTTOKAEIGTIKA Kot LOVO TTPOG TOLG ivakes tng Paong dbl.)
Anovpyncape Tov xpnot 'ezio":

create user 'ezio' @ '$' identified by ' users-password';
‘Enetta dnpovpynoope v Bdon dedopévov dbl:

create database if not exists 'dbl';

Télog dmcale dtkatdpaTa ypHong Tov Tivakwv g faong dbl otov yprot 'ezio":

|l L

’

o

grant all privileges on 'dbl'. * to 'ezio' @
Kat poptdcape ek vEOL T SIKAIDOIOTO TOV XPNOTOV Y10l VO, EVEPYOTONH0HV 01 aAAAYES LOg:

flush privileges;
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4.4 Anuwovpyio mivake oe MySQL Bdaon ywo amoOnkevon peTPpoe®V Kol
YEDYOPIKOV 0EO0UEVOV

Me 1o mopaxdatew MySQL query, dnuovpyodue tov mivaxke mov Oa kpatd Tig HETPNOELS WOG,
,Ka0dg ko dAAa dedopéva, dmwg Tomog diktvov (WIFI, GPRS, UMTS...), Tqv nuepounvia kot
dpa KOTA TNV omoio TPApE TIG LETPNGELS (TpounBedovial amd TV €QUPLOYN TOV TOIPVEL TIG

LETPNGELG), TOV TOTTO TOV AELTOVPYIKOV OV dtobéTel ) vokevt| (Android VersionNumber, IOS).

CREATE TABLE IF NOT EXISTS “measurements  (
"ID’ int(11) NOT NULL AUTO_INCREMENT,
"Position® point NOT NULL,
"Downlink ™ float NOT NULL,
"Uplink® float NOT NULL,
\Pingl_IPERF\ float DEFAULT NULL,
\Ping2_DN\ float DEFAULT NULL,
"Network Type® varchar (30) NOT NULL,
"Measurement Time  datetime NOT NULL,
“latitude® float NOT NULL,
“longitude® float NOT NULL,
‘os’ wvarchar (30) NOT NULL,
PRIMARY KEY (°ID"),
SPATIAL KEY “Position® ( Position’)

) ENGINE=MyISAM DEFAULT CHARSET=latinl;

[To ovykekpéva, Ta TEdior TOV YPNGYLOTOIOVUE ivar Ta EEEIC:

* ID: Avayvopiotikd tomov akepoaiov (int) mov yoapaktmpiler povodikd kabe
KOTaymplon, eivor Tpmtedov kAedi, dev umopet va tapet kevny Ty (null) kot ot
TIéG Tov KaBopilovtor avtdpata amd T0 GVCTNU OULYEIPIoNG OYECLOK®Y PAcE®V

dedopévev (1 and to Engine)(Auto increment).

* Position: Tledio tOmOL point 7OV avomaplotd TV Tomobecsio otV omoia M
OLUOKEVY] TMPE TNV UETPNON, Oev umopel va mhper kev Tun (null) xon
onuovpyovue Eva yopwkd evpetnplo péow Mg oniwong SPATIAL KEY
'KEY NAME' ('field upon which index is created'), yio vo Aertovpyncest opOa

(cwoth) pe tov Geoserver.

*  Downlink: Iledio tomov kivnmg vwodtactoAn (float) oto omoio amobnkevovTot
T0. €EKACTOTE amoTEAEGHATA TG HETPMNONG AN Tov Oteldyel 1 cvokevt. Agv

umopet va whpet kevn tiun (null).

*  Uplink: ITedio tomov kvt vrodactoAng (float) oto omoio amoBnkedovion ta

EKAOTOTE AMOTEAEGLOTA TNG HETPNONG OAMOGTOANG oL JeEAyeL I GLoKELY. Agv
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umopet va whpet kevn Tiun (null).

* Ping IPERF: [Iledio tOmov «wivnmg vmodwoctoArg (float) oto omoio
omofnKevOVTOL TO EKACTOTE OMOTEAECUOTO TNG HETPNONG ping TPOG TOV
TPOcOTIKO pog e&ummpétn mov degdyel | cvokevt). Mmopel va mhpel Kevhy T

(null).

* Ping DN: Iledio tomov kivntig vtodiactoing (float) 6to omoio amodnkevovrot ta
gkdotote amoteAéspATO TG METPNONG ping Ttpog tov e&umnpétn g Google mov

de€ayel n ovokevn). Mmopel va mdpet kevn tiun (null).

* Network type: ITledio tOmov petafintov mAnbovg yopoaktipwv pe unkog 30
yopoktpwv ( varchar(30) ) oto omoio amofnKevOLLLE TOV TOTO TOVL HIKTVOV UECH

TOV OTO{OV EKTEAOVUE TNV HETPNON. Agv umopet va tapet kevny Tiun (null).

*  Measurement Time: [1edio tomov petafintod minbovg yopokmmpov pe pnkog 30
yopoktipwv ( varchar(30) ) oto omoio amodnkevovLE TOV TOTO TOV HIKTVOV PECH

TOV OTO{OV EKTEAOVUE TNV HETPNON. Agv umopet va tapet kevn Tiun (null).

* Latitude: [Tedio tHmov xvnmg vrodiaotorng (float) oto omoio amodnkevovpe T0
YE@YPOPIKO TAATOC TG TOTOOEGING TG CLGKELNG TOV EKTEAECE TNV UETPNON. Agv

pmopet va mhpet kevn T (null).

* Longitude: Iledio tHmov kivntng vroduotodng (float) oto omoio amobniebovpe
TO YE@YPOPIKO UNKOG TNG TOTOOEGING TG CLOKEVTG OV EKTEAEGE TNV UETPMON).

Agv pmopel va mapet kevi Tyun (null).

* OS: Iledio tomov petafintod mAnbovg yopaxtipwv pe pnkog 30 yopoktmpov
( varchar(30) ) oto omoio amofnKevLOVLE TOV TOTO TOL AELTOVPYIKOD GUGTILLOTOG
oL J1OETEL 1] GLOKELN M omoln eKTEAEL TNV pETpNOT. Agv umopel va whpel Kevn

T (null).

Mo mv dnuovpyio Tov mivako cvtod ¥PNGYLOTOMGAUE TV unyovn amobrkevong (Storage
Engine) MyISAM [19] xoBah¢ avt) vrootmpilel amobrKevon Kot Sloeipion YeOYPOPIKOV
depévav. H MyISAM kabdg kot apketég dAleg storage engines, OMUtovpyovve OLTOHATMS Eval

evpethpro (index) 6tov dnAmdvovpe éva medio key, omodte pe v dMMAwon:
SPATIAL KEY “Position” ( Position’)
AnuovpynOnke éva gupetnplo Tave oto medio Position tov mivaxa, 1o omoio gival amapaitnto

v TV emkovovia Tov Geoserver pe tnv Paon.
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4.5 Yhomoinomn tng vanpeciog 01001KTO0V
I'a Tov okomod ¢ emkowvmviag Tov epapuoymv telotov (Clients) pe v Bdon dedopévov oty
omoio amofnKevovTal OAEG Ol LETPNOELS, EMALEAUE VO VAOTOGOLVUE it VINpesio d1odkTHOL

Vo TV popen plog oedda mov  dnupovpyndnke pe ypnomn ¢ yYiAwocog PHP

(http://www.php.net/). Méow g ceridag avtng, n omoia Aapupdver HTTP (Hypertext Transfer

Protocol) Post aitnoeig, eiodyovpe ta dedopéva otny Bdon pe tov akdAovbo tpdmo:

Avotyovpe oOvdoeon Tpog v PAcn SedOUEVOV e TNV TOPOKAT® EVIOAT, XPNOULOTOLOVIOS TOV

YPNOTN 'ezio' LE TA GOOTA AVOyVOPIGTIKA.
<?php $con=mysqgli connect ("83.212.111.56","ezio", " ***xkxxkxixn ndpl");

Amobnievovpe o TPOowPIVEG HETAPANTES Ta dedOUEVA TOL AapPdvovpe amd To post request.

$long=htmlspecialchars ($ POST["long"]);
Slat=htmlspecialchars ($_POST["lat"]);
Suplink=htmlspecialchars ($ POST["uplink"]);
Sdownlink=htmlspecialchars (S _POST["downlink"]) ;
Spingl=htmlspecialchars($ POST["pingl"]);
Sping2=htmlspecialchars ($_POST["ping2"]) ;
StechType=htmlspecialchars ($_POST["techType"]);
StimeDate=htmlspecialchars ($ POST["timeDate"]);
Sos=htmlspecialchars ($ _POST["os"]);
if (mysgli connect errno()) {

echo "Failed to connect to MySQL db: ".mysgli connect error();
lelse(

Ewodyovpe ta dedopéva oy Paon pag pe €va insert into query.

$err= mysqli_query($con,"insert into measurements

values (null,GeomFromText ('POINT (".S$long." ".Slat.")'"),".Sdownlink."™,".
Suplink.",".$pingl.",".S$ping2.",'".StechType.""',"'".S$StimeDate.""',"'".
$lat."','".$long."',"".S0s."")");
if (!$err) {

echo "Failed to connect to MySQL db: ".mysqgli error ($con);
+}
mysgli close($con); 2>

</br>Passing Data to MySQL DataBase</br></body></html>
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4.6 Ylomoinon kou Agrtovpyio Tov fummpétn Yoo ypnon oty eLoayoyn
NLETPNOEMV

H efayoyn tov petpnoemv toydmntag OKTOOV, TPOYUOTOTOLEITAL HECH EMIKOWVOVING TNG
EQOPUOYNG TOV LAOTOMoapE Yo cvokeLEC Android pe €vav moAvvnuatiko e&vmnpétn mov
ONMOVPYNGALE YPNOLUOTOIOVINS TV YA®ooa Java. Xtov €Eumnpétn avtd GcLVOEOUNOTE
ypnoonowwvtag TCP (Transmission Control Protocol) vrodoyng (sockets) kot emkotvavoope
pnécw avtoArayng umvopdtov. Kabog 6mmg mpoavaeépape o eEumnpétng ivol ToALVNUOTIKOG,
vrootnpileton TOPAAANAN oOVOEST TOALOTAMY YPNOTOV GE aLTOV. XPNGUOTOCUUE TO

nepparriov NetBeans IDE 8.0 (https://netbeans.org/features/index.html) yiwo Tnv dnpiovpyio Tov

eCummpétn kot v eaywyn avtoh o€ GLUTIECUEVT EKTEAEGIUN HOPEON TNV OTOloL Kol £YOVLE
Bécel oe Aettovpyio 6TO 1010 PUNYAVNLOL TOL EYOVUE EYKATACTAGEL OAQ TOL TUNUATO EEVTNPETES
™G TAOTEOpUAG, EVD Yo Vo eEacpaiicovpe 0Tl Ba Acttovpyel 660 givol evepyomomuévo 1o
unyévnua, ypnowonomoaue 1o gpyoreio screen twv Ubuntu, tnv Aertovpyio tov omoiov Oa

e€nynoovpe ToPUKATO.

Yiomoinon Tov eEvanpétn

>to NetBeans, dnuiovpynoape éva project pe 6vopo SpeedTestServer pe T1g TapaKaTo® KAACEL.
[No va onuovpynoovpe £vo ekteAésipo (jar) apyeio yio vo avefACOVLE GTO EIKOVIKO Unydvnpo.
Kot va to Bécovpe og Aertovpyia, kbvovpe de&l kKhk oto project SpeedTestServer kot emléyovpie
Clean and Build. To ekteléoipo apyeio Bpioketar otov @akero dist Tov POKELOL OV TTEPIEYEL

TOV KMOKO TOV project.
O g&umnpétng amoteleite amod tpelg kKAaoelg: Server, SubServerThread, TestingServer.

Apyicd €povpe TV Server KAGGN OTNV OMOi0L KOl LAOTOLEITE 1| TOAVVNUOTIKY] QUGN TOL
eEummpétn. Xpnowomnolovue pia dour| emovainyng while, péoa oty omoio dnpuovpyovue Eva
vua ektéheong g kAdong SubServerThread kdfe @opd mov deydpacte Eva aitnuo cHvOEoTg

otV vodoyn e&vmmpétn (Server Socket) ) omoia mepéver tétota ontnpoTa oty Bvpa 9222.

K®dwkag tng Server:

package SocketServer;
import java.io.IOException;
import java.net.ServerSocket;
import java.util.ArrayList;
import java.util.logging.Level;
import java.util.logging.Logger;
public class Server {

static ServerSocket ss;

static Thread t;

static boolean looping;

public static void main(String[] args) {

try {
looping=true;
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ss=new ServerSocket (9222);//We create a server socket object that listens for request
at port 9222

do{
if (looping) {

new Thread(new SubServerThread(ss.accept())).start();//If we receive a
connection request we create a separate thread of execution and start the speed testing procedure

}
}while (looping) ;
} catch (IOException ex) {
Logger.getLogger (Server.class.getName ()) .log(Level.SEVERE, null, ex);
}

IV ouvéyela, eyovpe tnv kAdon SubServerThread, n omoia vAomotel (implements) Tnv kKAdon
Runnable, epmepiéxel to ovoAo TV PNVUHGTOV TIOU AVIGAAGLOVTOL HE TNV EQOPHOYT Kol
Swxyelpidetal Agttovpyieg amooToAng Kot AnYmg dedopevwv g kAdong TestingServer. H kAaon
SubServerThread SaBétel v pébodo bufferSendFillArray n omoia @optavel v pwtoypaeic
random3000x3000.jpg:

Ewcova 4.1: Eikovo wov ypnoiuomoiovue yio. HETpHon Toy0TtyTos
Aymg

mov dwabétel péyebog 17 Mega Bytes kot tapdAinia ypnoyomoteitan kot arnd v Ookla.

H Boown Aettovpyio g kAdong avtng eivar n ovioAlayn unvopdtov “ack” kabdg kot M
aueidopoun evnuépmon tov 2 pepmv ¢ ovivoeong (client — server) oyetikd pe to péyeboc twv
TANPOPOPLOV TOL ETPOKELTO VO OTOGTAAOVV.

Koowkog tne SubServerThread:

package SocketServer;

66



Nikog Kopaviartng AM:21015

import java.io.DatalnputStream;
import java.io.DataOutputStream;
import java.io.File;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.IOException;

import java.net.Socket;

import java.util.Random;

import java.util.logging.Level;
import java.util.logging.Logger;

public class SubServerThread implements Runnable({
Socket connection;
DataInputStream dis;
DataOutputStream dos;
int RandomPort;
static byte bufferSend[];
public SubServerThread (Socket s) {
connection=s;
System.out.println ("Socket is"+ (connection.isBound()? "bound":"not bound"));
try {
dis=new DatalnputStream(connection.getInputStream());
dos=new DataOutputStream(connection.getOutputStream())
} catch (IOException ex) {
Logger.getLogger (SubServerThread.class.getName () ) .log(Level.SEVERE, null, ex);
}

static void bufferSendFillArray(){//Read the random3000x3000.jpg file to be send to
application
try {

File f=new File ("random3000x3000.jpg");

FileInputStream fis=new FileInputStream(new File ("random3000x3000.jpg"));
SubServerThread.bufferSend=new byte[ (int)f.length()];
fis.read(bufferSend);

fis.close();

} catch (FileNotFoundException ex) {

Logger.getLogger (SubServerThread.class.getName () ) .log(Level.SEVERE, null, ex);
} catch (IOException ex) {
Logger.getLogger (SubServerThread.class.getName ()) .log(Level.SEVERE, null, ex);
}
}
@Override
public void run() {
try {
bufferSendFillArray();

if(dis.readUTF () .equals ("ack")) {
int bufferRec=dis.readInt();//We receive the size of the file that the
application is about to send
TestingServer ts=new TestingServer (connection,bufferRec);
//uplink
System.out.println ("Preparing to recieve data\nIP: "+connection.getLocalAddress ()+"Mark
II\n");

ts.recieveDatal() ;

System.out.println ("Recieved data\n");

dos.writeInt (bufferSend.length);//We inform the connected application of the size
of the file we are about to send

if (dis.readUTF () .equals ("ack")) {//downlink

ts.sendDatal() ;
dis.close();
dos.close();
connection.close();

} catch (IOException ex) {
Logger.getLogger (SubServerThread.class.getName ()) .log(Level.SEVERE, null, ex);

}
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}
Téhog, £xovpe v KAdon TestingServer. e avtiv vioromOnkav pébodot ya v ano-
GTOAN Kot Ay TV 5£30UEVOV TTOL OVTOAAGLOVTOL KOTA TNV SLOPKELL TOV LETPOEWV.

Kodwkag tng TestingServer:

package SocketServer;

import java.io.DatalnputStream;
import java.io.DataOutputStream;
import java.io.IOException;
import java.net.DatagramPacket;
import java.net.DatagramSocket;
import java.net.InetAddress;
import java.net.Socket;

import java.net.SocketException;
import java.util.Random;

import java.util.logging.Level;
import java.util.logging.Logger;

public class TestingServer {
DataInputStream dis;
DataOutputStream dos;

InetAddress servAdd;
Socket s;

byte[] buffer;
int bufferSizeRec;

public TestingServer (Socket s,int bufferSizeRec) {
try {

this.s=s;
dis=new DatalnputStream(s.getInputStream());
dos=new DataOutputStream(s.getOutputStream()) ;

this.bufferSizeRec=bufferSizeRec;
buffer=new byte[ (int)bufferSizeRec];

} catch (IOException ex) {
Logger.getlLogger (TestingServer.class.getName ()) .log(Level.SEVERE, null, ex);
}

}

public void packetHandeling (boolean receiv) {
if (receiv) {//We receive data from application for uplink measurement
try {

dis.readFully (buffer);

} catch (IOException ex) {
Logger.getlLogger (TestingServer.class.getName ()) .log(Level.SEVERE, null, ex);
}
}
else{ //We send data to application for downlink measurement
try {
buffer=SubServerThread.bufferSend;

int i=0;
while (i<buffer.length) {

dos.write (buffer,i, (1+50000)>buffer.length?buffer.length-i:50000) ;

dos.flush();
i+=(1+50000) >buffer.length?buffer.length-1:50000;
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} catch (IOException ex) {
Logger.getlLogger (TestingServer.class.getName ()) .log(Level.SEVERE, null, ex);
}
}
}
public void sendData () {//Method For Sending Data to Client
packetHandeling (false);
}

public void recieveData () {//Method For Recieving Data from Client
packetHandeling (true) ;
}

4

Extéleon tov eEumnpét

INa va Bécovpe o Aertovpyio Tov ELTNPETN GTO TOPACKNVIO KOl GUVETMS aveEdptnTa amd TV
oOUVO00 E TNV OTOi0l GLVOEOUAOTE GTO EKOVIKO UNYAVNUO, YXPNOYLOTOMGAUE TO TOKETO

Aoyiopikob screen mg eENg:

270 TEPUATIKO LEGM TOV OTTO10VL £YOVUE GLVOEDEL GTO EIKOVIKO UNYEVN L0, KOL POV LETAPEPOVLLE
oe ovumiecpévn popen (Jjar) tov efumnpétn mov vAomomoape 6€ Java Kol OTOKT|GOVUE

SKAIDOOTO EKTEAECNG OE OVTO, EVEPYOTOLOVLLE TO SCreen UE TNV TOPOKAT® EVTOAN:

Screen

Ko tpéyovpe to apyeio tov eEunnpétn 6tov pAKELO TOV TOV KOTERAGAULLE:

./SpeedTestServer.jar

Evo yio va omokoAAcovpe Ty 6Hvodo amAd TANKTPOAOYOVLLE :

Ctrl+A+d

Kot emotpépovpe oty apyikn 6Hvodo.
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o va ewcélBovpe oty diktvokn odemoen tov Geoserver, dedopévov OTL €yovpe pio

amopdAloytn eykatdotacn tov Tomceat [20] mov Aertovpyel wg web container [21] kot dnAaon

dev &povpe aAAGEEL Tov aplBud mOpTag oTov omoio aviamokpivetor o Geoserver oe oITNGELS

ouvoeons, uetafaivovpe pe TOV OLOOIKTLOKO LETPNTN TNG EMAOYNG oG otnv Otevbuvon

http://<IP-address-of-Geoserver-host>:8080/geoserver

Geoserver-unyovipotoc>:8080/geoserver)

Password

(http://<IP-Aev0vven-tov-

Remember me @] Login

!ii GeoServer
Welcome

About & Status Welcome

@ About GeoServer
This GeoServer belongs to The ancient geographes INC.

Data

IZ‘ Layer Preview This GeeServer instance is running version 2.5. For more information please contact the

administrator.

Demos

Ewova 4.2: Log in oelida tov Geoserver
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211 CLVEXELN KOl OPOTOV EIGAYOVLE GMOGTH OVOYVOPIGTIKA Y10 TOV YpNoTn (OVoua ¥poTr Kot
KOOKO), pHetafaivovpe otV KEVIPIKN 6eMda 6mov pog S1deToL 11 SuVATOTNTO VO JOLXEPICTOVLLE

TIC VINpPETieg mov Tpoopépel o Geoserver.

Logged in as nick. = ] Logout

GeoServer

Welcome

Welcome

About & Status

£l Server Status

GeoServer Logs This GeaServer belongs to The ancient geographes INC. Service Capabilities
=5 Contact Information wics
2 AR 20 Loyers © Add layers 100
= 110
Data 10 Stores @ Add stores i
Layer Preview 7 Workspaces @ create workspaces 1.1
ZJ Workspaces 201
I stores WS
8 Layars . The master password for this server has not been changed from the default. It is oo
@ Loyer Groups highly recommended that you change it now. Change it 1:1 :n
D style
& s %, No strong cryptography avalable, installation of the unrestricted policy jar files is 2.0.0
Services recommended “"Mlsl )
This GeoServer instance is running wersion 2.5. For more information please contact the L.3.0
administrator. THS
1.0.0
WMS-C
Settings L
4 Global WMTS
2 a1 1.0.0

[ coverage Access

Tile Caching

B Tie Layers

€ caching Defaults
H cridsets

= Disk Quota

Security

& settings
Authentication
ﬁ Passwords
&5 Users, Groups, Roles
P Data
L,L Services

Demos

Tools

Ewcova 4.3: Kevipikn oelioa tov Geoserver
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H mpdt pog dovield givar va dnpovpyncovpe pio cdvdeon pe v Pdon dedopévov oty onoia
Bpiokovtotl ta dedopéva yemypaikng torobeciag mov emBupovpe va aneikovicovpe. o va 1o
Kévovpe ovtd, petafaivovpe oto aplotepd menu Kot oty Kortnyopio data (dedopéva)
emAéyovpe v vokatnyopio Stores. H emioyn avt pog odnyel oty ceAida dwryeipiong tov

Stores.

Logged in asnick. = ] Logout

' GeoServer

Stores

Manage the stores providing data to GeoServer
£\, Server Status @ Add new store
GeoServer Logs @ Remove selected Stores
22| Contact Information
@ About GeoServer Results 1 to 10 (out of 10 items) -, Search

About & Status

Data Data Type Workspace Store Name Type Enabled?

Layer Preview
5 workspaces
i Stores
3| Layers
@ Layer Groups
D Styles

sf sfdem GeoTIFF U4
nurc worldImageSample ‘WorldImage

nurc arcGridSample ArcGrid

LSRR

nurc mosaic ImageMosaic

nurc img_sample2 ‘WorldImage

I

Services
& wcs
& wrs
& wms

Ed sf Shapefile
tiger nyc Shapefile
topp taz_shapes Shapefile
Settings topp states_shapefile Shapefile

8 Global
2 11

[ coverage Access

[ SN ERR VRS VR VR R R R B ]

LS R S Y

cite MySQLDB MySQL
Results 1 to 10 (out of 10 tems)

Tile Caching

B Tile Layers

@ Caching Defaults
B Gridsets

== Disk Quota

Security

f Settings
Authentication
£ passwords
&% Users, Groups, Roles
i» Data
I services

Demos

Tools

Eixovo 4.4: Xelioo oroyeipiong Stores tov Geoserver
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INa v dnuovpyia evég véov Store, petagepopacte pEcw tov cvvdéopov Add new Store oty
ceMida TpocsHn KNG véag muyng dedopévmv, oty omoia pag divetatl 1 duvatdTnTa Vo EMAEEOVIE
péca amd o LeyAn TowkiAio S1apopETIKOV BAcemv ded0UEVWOV.

Logged in asnick. = {8 Logout

' GeoServer

New data source |
About & Status

Choose the type of data source you wish to configure

.. Server Status
GeoServer Logs Vector Data Sources
a3 Contact Information
@ About GeoServer [@ Directory of spatial files (shapefies) - Takes a directory of shapefies and exposes it as 3 data store
[ MySQL - MySQL Database

pat. )

\a a [ MySQL (JNDT) - MySQL Database (INDI)
Layer Preview [ PoStGIS - PostGIS Database

“l Workspaces

[ POStGIS (JNDI) - PostGIS Database (JNDI)

[d Properties - Allows access to Java Property fies containing Feature information

[@ Shapefile - ESRI{tm) Shapefiles (*.shp}

14 web Feature Server - The WFSDataStore represents a connection to @ Web Feature Server. This connection provides access to the Features
published by the server, and the abiity to perform transactions on the server (when supported / allowed).

Raster Data Sources

B ArcGrid - Arc Grid Coverage Format
8 GeoTIFF - Tegged Image File Format with Geographic information

Settings B Gtopo30 - Gtopo30 Coverage Format
& Global B ImageMosaic - Image mosaicking plugin
S Ja B worldImage - A raster file accompanied by a spatial data file

B2 coverage ccass Other Data Sources

Tile Caching

B8 Tile Layers

@ Caching Defaults
B Gridsets

== Disk Quota

$a WS - Cascades a remote Web Map Service

Security
&P Settings
Authentication
& Passwords
& Users, Groups, Roles
> Data
I services

Demos

Tools

Ewova 4.5: Xelida onuiovpyiog véag moyng minpopopiawv tov Geoserver

Epeic emiéEape v MySQL, kabdg tétotov TOmov BAcM YpNOIULOTOUGOLLE.
2TV GUVELELD, CUUTANPOCOLE KOOl TEdio TOL ool ivor onuavTikd otny opb cvvdeon ¢
Baong pe tov Geoserver 6mwg:

*  Workpsace: IToto workspace 0a katoywpnei 1 ohvdeon avt (epeic emAélape to cite).

* host: H IP 61e06vvon tov punyoavipotog 6to omoio veictoton n féon dedopévay .

* port: Xg wo1dv ap1duo toptag Oa mepuével aitnong yio cuvoeomn 1 facn dedouUEVDV.

* database: To avayvopiotikd g Baong dedopévav, 6Tovg Ttivakeg g omoiag BEAovpe va

ocuvoebovpe.
e user: AvayvopioTikd £vog ypnotn g Pdomng dedopévav.

*  passwd: Kowodikog tpdsfacnc mov GuvOEETOL LE TO TOPATAVED AVOYVOPIGTIKO.
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Kot matovrag 1o Save kovpmi, amodnkevovpe 1o véo data source.

Logged in as nick. | {8 Logout

GeoServer

Edit Vector Data Source

About & Status Edit an existing vector data source
7\ Server Status

~| GeoServer Logs

a2 Contact Information

@ About GeoServer

MySQL
MySQL Database
Basic Store Info
Data ‘Workspace ¥

Layer Preview

[ Workspaces

cite A

Data Source Name *

4 Stores
(M Layers MySQLDB
@ Layer Groups Description
D Styles
<
Services ¥ Enabled
(s wes .
= Connection Parameters
(a wrs
b wus host *
8321211156
Settings port *
18 Global 3308
E JCAI A database
Tile Caching user *
B Tie Layers ezio
€ caching Defaults passwd
B Grasers
= Disk Quota .
Security http:/ fwww.opengeospatial.net/cite
& settings ¥ Expose primary keys
J Authentication max connections
£ passwords m

& Users, Groups, Roles
min connections

1> Data
I services 1
-~ fetchsize
Demos 1000
Tools Connection timeout
20

¥ validate connections

Primary key metadata table

Session startup SQL

Session close-up SQL

storage engine
MyISAM

Save  Cancel

Ecovo 4.6: Zelido doyeipions advoeans oe foon dedouévawv tov Geoserver
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‘Emetta, to emdpevo Prpo oy puoiuion tov Unyovicpol onekdvions Tmv HETPHCE®V LaG, Elval

n dnuovpyia evog Layer [22]. Apywd petafaivovpe péow g emhoyng Layers tov apiotepol

otV empdvela olayeiptong towv Layers.

GeoServer

Logged in as nick. | ] Logout

Layers

Manage the layers being published by GeoServer
@ Add a new resource
@ Remove seiected resources

About & Status

74, Server Status
GeoServer Logs
23] Contact Information

@ About GeoServer Results 1 to 20 (out of 20 items) - Search
Data Type Workspace Store Layer Name Enabled? Native SRS
Layer Preview u of of restricted « EPSG:26713
5 workspaces " s s roads v EPSG:26713
4l Stores N
N Layers it sf sf streams « EPSG:26713
@ Layer Groups O e o o archsitas %/ EPSG:26713
P Styles
@ sf sf bugsites 4 EPSG:26713
Servi . - .
ervices [::] sf sfdem sfdem s EPSG:26713
& wes
& B nurc worldImageSample Img_Sample 4 EPSG:4326
& ws ] nurc arcGridsample Arc_Sample s EPSG:4326
Settings ] nurc mosaic mosaic "4 EPSG:4326
(8 Global 3] nurc img_sample2 Pk50095 Ay EPSG:32633
2 Jar
[T coverage Access ° tiger nyc poi 4 EPSG:4326
)| tiger nyc poly_landmarks 4 EPSG:4326
Tile Caching
B Tie Layers “ tiger nyc tiger_roads "4 EP5G:4326
€ caching Defaults | tiger nye giant_polygon v EPSGi4326
 Gridsets .
= Disk Quota b | topp taz_shapes tasmania_water_bodies v EPSG:4326
® topp ‘taz_shapes tasmania_cities "4 EPSG:4326
Security .
f Settings 1 topp taz_shapes tasmania_roads 4 EP5G:4326
Authentication b} topp taz_shapes tasmaniz_state_boundaries "4 EPSG:4326
[ Passwords e
Q, Users, Graups, Roles u topp states_shapefile states 4 EPSG:4326
4> Data r dte MySQLDB measurements "4 EP5G:4326
1
B Services
- Results 1 to 20 (out of 20 items)
Demos
Tools

Eiwxovo 4.7: Zelioo oroyeipions Layers tov Geoserver

Kat péow tov add new resource cuvoEsLov ekkivolpe v oladikacio onpovpyiog véov Layer.
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Logged in as nick. | 4| Logout

GeoServer

New Layer

Add a new layer

Add layer from

About & Status
L Server Status
GeoServer Logs
22 Contact Information
@ About GeoServer

Data

Layer Previaw
20 workspaces

4 Stores

(M Layers

@ Layer Groups
D Styles

Services

Settings

(& Global
1

7] Coverage Access

Tile Caching

B Tie Layers

@ Caching Defaults
il Gridsets

= Disk Quota

Security

.)”" Settings
Authentication

ﬁ Passwords

& Users, Groups, Roles

2> Data

B services

Demos

Tools

Ewcovo, 4.8: Zelido emidoyng data source yio dnuiovpyio véov Layer tov Geoserver

KaBopilovpe péom tov emhoyéa and mowo Store Oa eicdyovpe to Layer

Logged in as nick. | ] Logout

GeoServer

New Layer

Add 3 new layer

Add laver from | cite:MySQLDB v

You can create 3 new feature type by manually configuring the attrbute names and types. Create new feature type...
0On databases you can also create a new feature type by configuring a native SQL statement. Configure new SQL view...
Data Here is a list of resources contained in the store 'MySQLDB'. Click on the layer you wish to configure

Layer Preview
[ workspaces
4 Stores Published Layer name Action
B Layers

@ Layer Groups
D styles geom Publish

About & Status
. Server status
GeoServer Logs
22| Contact Information

@ About GeoServer

Resufts 0 to 0 (out of 0 ftems) -4 Search

aplha Publish

Results 0 to 0 (out of 0 i
Sarvices esults 0 to 0 (out of &ms)

& wes
£ wrs
i wis
Settings
(8 Global
2 11

[ coverage Access

Tile Caching

B Tile Layers
Caching Defaults

B Gridsets

== Disk Quota

Security

J} Settings
J Authentication

&) Passwords

&” Users, Groups, Roles
i» Data

B Services

Demos

Tools

Ewcovo 4.9: Xerido emidoync data source yio onuiovpyio véov Layer tov Geoserver
Kot emidéyovpe to Configure new SQL view... mov pog odnyet ommv akdlovdn empdvela,otv
omoia Kol ELGAYOVLE Ta £EEIG OEOOUEVQL:

* View name: To 6vopa tov Layer.

*  SQL statement: Epdtnua SQL yio tqv Afyn dedopévov and 1o Store tov emAégaple.
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GeoServer

About & Status
. Server Status
GeoServer Logs
22| Contact Information

@ About GeoServer

Logged in as nick.

Bl Logout

Create new SQL view

Define a new SQL view and configure its identified and geometry columns

View Name

Data

Layer Preview
[ workspaces
4 Stores

(M Layers

i@ ayer Groups
D styles

Services
(& wes
(5 wrs
(o wms
Settings
(& Global

I 1a1
[ coverage Access

Tile Caching

B Tile Layers
Caching Defaufts

B Gridsets

== Disk Quota

Security

ﬁ Settings
J Authentication

(&) passwords

@ Users, Groups, Roles
i Data

B Services

Demos

Tools

Eiwova 4.10: Zelioo onpuovpyiog SOL view onuiovpyio véov Layer tov Geoserver

SQL view parameters

Guess parameters from SQL  Add new parameter  Remove selected

] Name Default value

Validation regular expression

[l Escape special SQL characters

Attributes

Refresh ) Guess geometry type and srid
Name Type SRID

Identifier

Save  Cancel

[Motdvrog to Save kovumi, petagepopacte oty Edit Layer 006v.
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About & Status
Server Status
GeoServer Logs

=3 Contact Information
@ About GeoServer

Data
Layer Preview

[ Workspaces
| Stores

GeoServer

Logged in as nick.

8] Logout

Edit Layer

Edit layer data and publishing

cite:measurements

Configure the resource and publishing information for the current layer

Data ‘ Publishing | Dimensions | Tile Caching

Basic Resource Info

Name
Layers measurements
/@ Layer Groups
D styles ¥ Enabled
Services @ Advertised
& wes Title
(£ wrs measurements
(& whis Abstract
Settings
(@ Global
T 1a1
[ coverage Access y
Tile Caching
Keywords
B Tike Layers >
@ caching Defaults cr::::::mems =
u Gridsets features
= Disk Quota
~ | | Remove selected
Security
New Keyword
& settings
J Authentication A
(& Passwords Vocabulary
& users, Groups, Roles
b Data
B services Add Keyword
Demos Metadata links
Tools No metadata links so far

Coordinate Reference Systems

MNote only FGDC and TC211 metadaia fnks show up i WMS 1.1.1 @pabiities

Native SRS

EPSG:4328 EPSG:WGS 84...

Declared SRS

EPSG:4326 EPSG:WGS 84...
SRS handling

Force declared v

Bounding Boxes

Native Bounding Box

Min X Min Y Max X Max ¥

237008418 37.9622512 237473073 37.0664814

Compute from data

Lat/Lon Bounding Box

Min X Min Y Max X Max ¥

237008418 37.9622512 237473073 379664814

Compute from native bounds

Feature Type Details

Property Type Nillable Min/Max Occurences
Downlink Float fake 1/1
D Integer false 1/1
atitude Float false 11
longitude Float false 1/1
Measurement_Time Timestamp false 1/1
Network_Type String false 171
os string false 1/1
Ping1_IPERF Float true 0/1
Ping2_DN Float true 01
Position Geometry false 1/1
Uplnk Float false 11
MAX_DL Double true 0/1
MAX_UL Double true 0/1
Edit sql view

save  Cancel

Eiovo 4.11: Xelida emelepyacios tov véov Layer tov Geoserver
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e autnv pog dtvetor n duvaTdTTa Vo, KaBopicov e TEPUUTEP® TOPUUETPOVS, OTWOS TO GUGTILLOL
ocvvtetaypuévov (gpeig swdyoape 1o EPSG:4326), to Native Bounding Box (to omoio
cuumAnpodnke avtopato péow g emthoyng Compute from data), to Lat/Lon Bounding Box (ot
TIéG Tov omoiov giva 1d1eg pe Tov Native Bounding Box). ' va amoBnkevcovpe t1g aArayég

Hog amAd motdpe 1o Kovuni Save mov PpiokeTol 6To KAT® HEPOS TNG EMPAVELNS.

Téhog omovpyovue éva Style, pésm tov omoiov Ba amewovicovpe tor dedopéEVO HOG OO TOL

Layers. EmAéyovpe tov ohvdeopo Style 6to apiotepd menu kot ovoiyet o Styles manager.

Logged in asnick. = ] Logout
@ GeoServer
Styles T

About & Status

Manage the Styles published by GeoServer
I, Server Status @ Add a new style
GeoServer Logs @ Removed selected styie(s)

33| Contact Information

@ About GeoServer 2] = Results 1 to 25 (out of 26 items) , Search
Data Style Name workspace
Layer Preview Downlink cite
workspaces Pingl cite
Ping2 cite
¥ PingServer cite
@ Styles
Uplink dte
Services
burg
& wcs
& wrs capitals
& wus cite_lakes
Settings dem
& Global giant_polygon
I a1 -
[ coverage Access grass
green
Tile Caching
B Tile Layers Le
@ Caching Defaults myPaint cite
[ Gridsets
== Disk Quota [t
point
Security
o settings poly_landmarks
Authentication polygon
=] Passwords —
&* Users, Groups, Roles LT
> Data population
I Services
rain
Demos raster
Tools restricted
simple_roads

simple_streams

2| = Results 1 to 25 (out of 26 frems)

Ewcovo 4.12: Xedida dwayeipiong Styles tov Geoserver

‘Emerta, emiéyovpe 1o Add new style yio vo petagepBovpe oty celida dnpovpyiag véou Style.

Ye avutv e€lodyovue 10 Ovopo tov véov Style mov emBopovue vo dnpovpyncovpe, To

workspavce oto omoio Oa amobnkevtel to Style kaBdg ko tov SLD [23] k®ddwka 0 omolog

TEPLYPAPEL TNV LOPPOTOINGT ATEIKOVIOTG TV OESOUEVOV.
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GeoServer

About & Status
(F\ Server Status
GeoServer Logs
2 Contact Information

@ About GeoServer

Data

Layer Preview
20 workspaces
4 Stores

(M Layers

@ Layer Groups
D Styles

Logged in as nick. | 48] Logout

New style

Type a new SLD definition, or use an existing one as a template, or upload a ready made style from your file system. The editor can provide syntax
highlight and be brought to full screen. Click on the “validate" button to verify the style is a valid SLD document.

Name

Workspace

Copy from existing style
Choose One v | Copy ..

12pt ¥

Services
(& wcs
(£a wrs
(& wms
Settings
(8 Global

a1
3] Coverage Access

Tile Caching

B Tie Layers

@ Caching Defaulis
ll Gridsets

=) Disk Quota

Security
f Settings
J' Authentication
ﬁ Passwords
Users, Groups, Roles
2 Data
B services

Demos

SLD file

Tools

EmAoyr apysiou | Asv emAgyfnke kavéva apyeio. Upload ...

validate  Submit  Cancel

Ewcovo 4.13: Xedida onuovpyiog véoo Style tov Geoserver
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To mopokdto, eivor éva mapaderypo €vog Style mOv LAOTOMGOE YOl TNV OMEKOVICT TOV

LETPNCEWDV TOYVTNTOC ANYNG .

Logged in as nick. | 4] Logout

Style Editor _
Edit the current SLD style. The editor can provide syntax highlight and be brought to full screen. Click on the "validate" button to verify the style s a

» GeoServer

About & Status

7\, Server Status valid SLD document.
GeoServer Logs
25 Contact Information Hame
@ About GeoServer Downlink
Workspace
cite v

Copy from existing style

Choose One v | Copy ..

2EEE 12pt v
TitlesHeasurement Point</Title>

e style that dr:

Aaa il

& poi

Settings

8 Global
I 1a1

[ coverage Access

Tile Caching /CasParameter>
H Tie Layers

@ Caching Defaulis
[ Gridsets

== Disk Quota

Security
B ot <NaneyRED</Nanex>
& Settings < ater than 3276%</Titler
Authentication < >
&) Passwords hanOrEqualTo>
&5 Users, Groups, Roles Downlink<, ropertylame>
b Data oges
B senvices
Demos SO file
Tools EmAoyr apysiou | Asv emAgyfnke kavéva apyeio. Upload ...

validate  Submit  Cancel

Ewcovo 4.14: Tapaooetyuo evog Style tov Geoserver

Méow tov Styles mov ONUIOLPYNCOLE, OVTICTOUYNOOUE LETPNOELS KOl YPDUOTO Yol
OmEKOVIOT 0TS PEVETE OTIG eKOVEG 4.15 ko 4.16.

@ Greater than 32768 @ Greater than 640
16384 to 32768 270 to 540
8192 to 16384 @150 to 320
4085 to 3162 80to 160
2048 to 4006 40 to 80

@ 1024 to 2048 20 to 40
3212 to 1024 10 to 20

@ Less than 512 @ Less than 10

Ewcovo 4.15: Ewcovo 4.16:

Avriotoiyion ypwudrwv Avuioroiyion

VIO UETPHTELS XPOUATOV YLa. TIG

Downlink, Uplink uetpnoeis Ping (ms)
(Kbps)
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4.8 OnTIK1] OVOTOPAGTOCT TOV HETPNOEMV pog péc® SLD

To Styled Layer Descriptor (SLD) arotekei évav Pacicpévo oto XML (extensive Markup
Language) tpdmo onTikng meptypopng YEOYPAPIKAOV dedoUEV@V oL £k000NKe amd To Open
Geospatial Consortium (OGC). Méom avtol unopécape otov Geoserver vo, OmTIKOTOIGOVLLE TO.
JEQOUEVOL LLOG KO VOL TOL OTTEIKOVIGOVLE TOCO GTIG EQAPUOYES LLOG, OGO Kol 6TV GEAISA TOV
onuovpynooape. ITo cuykekpyéva, £xovpe:

NamedLayer: Anotelel v Pacikn dour| evog SLD kot evOuAaKkdvVEL KavOVeC.

Rules: Kavéoveg mov ekppdlovv pio cuvOnKn yio vo avomapasTiiGouV [io VIToKA TN Yopio TV
OEQOUEVMV LLE CLYKEKPLUEVO TPOTO.

Méca 6Toug Kavoveg, dtabétovpe ta eEng media:

* Name: Ovopua tov kavova.

» Title: TitAog Tov KaVOVQ.

» Filter: I1edio mov mepiéyet cuvOKNG, LEGH TV OTOlWV EMAEYOVTOL TO dESOUEVE TTOL Bl
avamapactadodv pe Tov TpOTo Tov dNAmveL o kavovoc. [To cuykekpuéva €yovpe
ovvOnkeg, 6mmg 1 11O TO €fvon peyarvtepn M ion (oge:PropertylsGreaterThanOrEqual)
pog Tung. Mia wdtta (oge:Property) mov mpoceépetar and 10 ekdotote store. Mia
Tiun (ogce:Literal) 1 omoia cuykpivetan pe v 1801010 GTNV GLVONKY.

* Point Symbolizer: PvBuicelg oyetikd pe v omekovion ToV GLYKEKPIUEVOL KOOV,
OT®G TO oYNUa Tov Ba ypnoipomon el yio TV avVOTAPAGTACT), TO XPDLO TOV GYNHOTOG

Kot To péyebog oe pixels.

‘Eva mapaderypo evog SLD K®OKo TOV YPTGILOTOCOLE Y10, VO OVOTOPAGTCOVLE TV UEYIOTN

HETPNOEL TNG TAXVTNTOS ANYTG.

<Rule>
<Name>RED</Name>
<Title>Greater than 32768</Title>
<ogc:Filter>
<ogc:PropertyIsGreaterThanOrEqualTo>
<ogc:PropertyName>Downlink</ogc:PropertyName>
<ogc:Literal>32768</ogc:Literal>
</ogc:PropertylsGreaterThanOrEqualTo>
</ogc:Filter>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill">#FF0000</CssParameter>
<CssParameter name="fill-opacity">0.5</CssParameter>
</Fill>
</Mark>
<Size>16</Size>
</Graphic>
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</PointSymbolizer>
</Rule>
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4.9 ATelkOvVion 0TOTEAECUATOV GTO OLUIIKTVO

Mo v anewdvion TV HETPNCE®Y HOG, EKTOC TV YAPTOV TOV EGAYOUE GTNV EQOPLOYN TOV
VAOTOMGOLE, ONUOVPYNCOUE Ko pio 6eMoa mpooPdoiun amd 6Aovg 1 omoia Ppioketal o6To
EWOVIKO Unydvnuo. Tov dMuovpynoape pécm g vanpeciog okeanos. Xtn ceiida avty|, 0
xpNotNG dbéTel v duvatdtnTa v EMAEEEL TOV TOTO TOV YAPTI, OvVAUESH omd Eva TAN00g
xoptdv couneprappavopévav kot Tov Google maps, mdvem otov omoio Bo omelkovioTouV ot
petpnoets. o v aneikdvion Tov PeTpNoemV, 1| GEAMOa emkovavel pe tov Geoserver, 0 0moiog
avdAoyo HE TIG EMAOYEG TOV YPNOTY, OTOCTEAAEL EIKOVES LLE XPNOM TOL TPp®TOKOAAOL WMS
(Web Map Service), péow t@v onoimv anetkovilovtot ot LETPNCELS HaG, Le TapdAnin vépbeon

TOV EIKOVOV QLTAOV GTOV YAPT.

H celida yio v aneikdvion TV omoTEAECUATOV HECH TOV SLodIKTOOL pmopet vo Bpedel otov

axoAovBo chvdeopo: http://83.212.111.56/mapsDisplay.wms .
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5 Xvpmepacpoato kow Exrektaoseig

Y10 TAaicto TG TopovGOG TTVYLOKNG, NPOaLE G emaT] pe Evo TAIBOG TEYVOLOYIDV KOl TEYVIKMDV
YU TNV HETPNOT YOPOUKTINPIOTIKOV TNG OKTLOKNG CUVOEGNS GUYYPOVOV KIVIITMV GUGKELMV.
Fevikdg mopoatnpioape oG Ol KATOOKEVOGTEG TOV GLUOKELMV aVTOV, BETovv S1dpopovg
TEPLOPICUOVES GTNV OIKTLOKT AELITOLPYIOL TOVG Ol OTOIEC GE OPICUEVEG TEPUTTAGELS OVGKOAEY AV
™V vAomoinon g epapuoyns poc. Baoiwlopevol opmg oe kabiepopévo mpdtumo mdve otnyv
IKTVMOT), KOTAPEPUUE KO VAOTOUCOUE TOV GTOYO TNG TTUYIOKNG, VO ONULOVPYHCOVLE ONA0OY|
pio AELITOVPYIKN EQPAPLOYT] EVKOAN TPOG TNV ¥PNon He ANYN aEOTIOTOV UETPHGEDV Y0, TOV
YOPOKTNPIGUO GHVOEONG GTO SLOOIKTLO Kol pio OIKTLOKT TAATEOPUO EDKOAD TPOGRAGIUN OO

EPOPUOYES CLOKELMOV AVEEUPTNTMOC TOL AELITOVPYIKOV TG GVOKEVNC TOV TIG EKTEAEL.

H gpappoyn mov dnpiovpynoope, KOAOTTEL TANP®G TOVS GTOYOVG TOL TEONKAV GTO TAOIGL TNG
TTUYLOKNG, EVO efvar duvatn 1 dtavoun g péocw g Thatedopuag Play Store. Méow evag grko
TPOG TOV YPNOTN TEPPAALOV JETAPNG, TOPOVSIALOVTOL LE EVKOAO TPOTO TO AMOTEAECUATO TMV
EAEYY®V, EVOD TO GVUVOLO OVTOV gival TPosPAcipo amd OAovg Tovg ¥PNoTés. QoTOG0, LVILAPYEL
Thvtote M SuVOTOTNTA BEATIOONG OPICUEVOV YOPUKTNPIOTIKAOV TNG TTVUYL0KNG. OmoTE TAPUKATO

Ba avapepBovpe oe oplopéveg mBAVEG EMEKTOONC TNG EPYOGIOG ALTNG.

Apyd, pio mbovn enéktact Oa pmropovoe va givat 1 TpocOnkn Kot GAA®V 0OV LETPTCEDV, LE
OKOTO TOV KOAVTEPO YOPUKTNPIGUO TG cUvdEoNG ToL ¥pnotn. [Hapddstypa tétoimv peTpnoemy,
glvar 1 évtaon tov AopPavopevov onuatog. Emiong, plo dAAn mbovn eméktoom, eivor m
EUTAOVTION TOV YpoeKoV TepBdAlovTog yio TV delaywyn petpnocmv. [Hapatmpnoape, 6Tl o€
aVTICTO(EG EQPAPLOYEC TOV TTpocpEpovTal oto Play Store, to ypagikd mepiBdAlov mov d1€beTay
NTOV TO EMOEIKTIKO, GE CVYKPION LE TNV EQAPLOYY| HOG, GTNV OTTOi0 ONUIOVPYNCOLE Eva OmAd
Kot At TEPIPBAAAOV TANPOG KAV VO EVIIEPADGEL TOV YPNOTN Yo TV KATAGTOOT TOV EAEYYOV
oL TpEYEL. Mia dAAN eméktaot, amotedel | TPOGONKN TEPIGGATEPNG AGPALELNG GTNV AVTOALAYN
TOV OEOOUEVOV e TOVS ELINPETES TNG OIKTLOKNG TAATEOpLoS. Kabde oty mapodca @don, N
gpyacio pog Oev CLAAEYEL OEOOUEVO IKOVEL VO TOVTOTOWCOVV &vav ¥pNnotr, Ogv Kkpibnke
ATOPOATNTN 1 TPOCONKN 10101TEPNC AGPAAENG KATH TNV HETAPOPH TOV HLETPNCEM®YV OO TNV
eQOpUOYN PO TNV Pdorn dedoUEVOV HEC® TNG LINPECING OLOOTKTVOV TOV VAOTOMGOLE, KOTL
oL 160G v aAAGEEL e BV LETayEVEDTEPT EMEKTAOT TNG epyaciog ovtne. Emmpocheta, Oa
Nnbela va avapépw, Tog pio coen eméktacn, Ba ftav n xpron tov véov Google Maps API V3
omv 0éon tov Google Maps API V2 mov ftav dwbéoipo katd v vAomoinon pog, kabmg
mopatnproape pe ypion epyoreiov mov mpocseéper to Eclipse ot1 ov yapteg g Google,

KOTOVOADVOLV OPKETE UEYAAO KOUUATL LVIAUNG KOTA TNV EKTEAECT), KATL TOL OO TOAAOVG £)EL
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yopokmnpotel g owppon pviung (Memory leak) wor pmopel vo amotedécel emPBrofpn
mapdyovta oty opbn extédeon ¢ epoppoyng pog. Télog, Oa MOk va avaeipm, T M
Topovca TAATEOpUO etvarl duvatd va ypnoporombel Kot yioo GLAALOYY HETPNCE®V Kol GAA®V
neyebav ta omola gite umopovv vo Aappdvoviot amd Tovg aenTPeg TOV GVYXPOVEOV KIVNTAOV
OLOKELMV, £TE PTOPOVV VO ELIGAYOVTOL OO TOVG XPNOTES LE TopadelypaTo TETolmv peyedmv, va
elval n pérpnomn g NyopHTAVONS Yo TNV TPAOTH KATNYOPio Kot TNV KATOYpaQ YEYOVOT®V TOL
ocvpPaivouy omv kebnuepvoOTNTO pHOG (EYKANUOTIKOTNTO, TUPKOYLES, ...) YO TNV OeVTEPM

Katnyopia.
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A. Appendices

Appendix A: Koowoag MainActivity Kodonc.

K®dwkac tne MainActivity kAdong:

package com.koros.speedtester;

import java.io.File;

import java.io.FileNotFoundException;

import java.io.FileOutputStream;

import java.io.IOException;

import java.util.Scanner;

import com.koros.speedtester.R;

import com.google.android.gms.common.ConnectionResult;
import com.google.android.gms.common.GooglePlayServicesUtil;
import com.google.android.gms.maps.GoogleMap;

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

import com.google.android.gms.maps.model.TileOverlay;
import com.google.android.gms.maps.model.TileOverlayOptions;
import com.google.android.gms.maps.model.TileProvider;
import android.location.LocationManager;

import android.net.ConnectivityManager;

import android.os.Bundle;

import android.provider.Settings;

import android.app.AlertDialog;

import android.app.Dialog;

import android.content.Context;

import android.content.DialogInterface;

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

import android.content.IntentFilter;

import android.content.res.Configuration;

import android.graphics.Color;

import android.support.vé4.app.FragmentActivity;

import android.view.Menu;

import android.view.View;

import android.widget.AdapterView;

import android.widget.AdapterView.OnItemSelectedListener;
import android.widget.ArrayAdapter;

import android.widget.Button;

import android.widget.ProgressBar;

import android.widget.Spinner;

import android.widget.TabHost;

import android.widget.TabHost.TabSpec;

import android.widget.TextView;

import android.widget.Toast;

import android.view.*;

public class MainActivity extends FragmentActivity implements OnlItemSelectedListener {

public static GoogleMap map=null;

public static TextView connection;//Type of connection

public static Button TestStart;//Starting Test button Variable

public TileOverlay mapOverlay;

public static boolean testUnderway;//Boolean variable to signal that a measurement is
underway and that the Test Connection tab is not to be altered by some
NetworkChangeReceiver opperations.

public static Spinner mapType;

// Value 1-8 are TextViews for displaying the scale of measurements
public TextView valuel;

public TextView value2;

public TextView value3;

public TextView value4;

public TextView valueb5;

public TextView value6;

public TextView value7;

public TextView value8;

//

public static boolean LocationErrorMesage=false;

public static Spinner tileType;

public static boolean ncrRegistered;//Network Changed Receiver variable
public static TextView pingl;

public static TextView status2;

public static TextView ping2;

public static TextView downlink;

public static TextView uplink;
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public
public
public
public
static

static TextView status;

static TextView pserver;

static TextView rserver;

static ProgressBar pb;

int GPSAvailable;//Globally accessible variable for determining if Google Play

services a vital part for Google Maps to function are present

public

static MainActivity alpha;

//public static TextView connectionInfo;

public

static View Map;

NetworkChangeReceiver ncr=null;
@Override
protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity getting location);
ncrRegistered=false;
alpha=this;//Instance of this Object
OptionsFileHandler();
GPSAvailable=GooglePlayServicesUtil.isGooglePlayServicesAvailable(alpha);//Check
if Google Play Services are available
if (GPSAvailable==ConnectionResult.SUCCESS) {//I1f Google Play Services are available
if (ncrRegistered==false) {//If Network Change Receiver is not registered
ncr=new NetworkChangeReceiver () ;
IntentFilter ifr=new IntentFilter():;
ifr.addAction ("android.net.conn.CONNECTIVITY CHANGE")
ifr.addAction ("android.location. PROVIDERS CHANGED") ;
ifr.addAction ("android.net.wifi.WIFI_STATE CHANGED");
this.registerReceiver (ncr, 1ifr);//Register the Network Change
Receiver
ncrRegistered=true;
}
map= ( (MapFragment) getFragmentManager () .
findFragmentById(R.id.map)) .getMap();//Get instance of map fragment
map.setMapType (GoogleMap.MAP TYPE HYBRID);
//Check 1if you can view My Location on the map
ConnectivityManager connMgr = (ConnectivityManager)
getBaseContext () .getSystemService (Context.CONNECTIVITY SERVICE);
android.net.NetworkInfo wifi =
connMgr.getNetworkInfo (ConnectivityManager.TYPE WIFI);
LocationManager manager = (LocationManager)
getSystemService ( Context.LOCATION SERVICE );
android.net.NetworkInfo mobile =
connMgr.getNetworkInfo (ConnectivityManager.TYPE MOBILE) ;
if ((!wifi.isConnected())&&(!mobile.isConnected()) && (!
manager.isProviderEnabled (LocationManager.GPS PROVIDER)) || (!
manager.isProviderEnabled (LocationManager.NETWORK PROVIDER))) {
map.setMyLocationEnabled (false) ;
}
else(
map.setMyLocationEnabled (true) ;
}
map.getUiSettings () .setMyLocationButtonEnabled (true) ;
Map=findViewById (R.id.map) ;
}
else{//If Google Play Services are not available
int requestCode = 10;
Dialog dialog =GooglePlayServicesUtil.getErrorDialog(GPSAvailable, this,
requestCode) ;
dialog.show();//Display message that takes you to play store to download
Google Play Services
}
setUpSpinners () ;
connection=(TextView) findViewById (R.id.ConnectionType) ;
TestStart=(Button) findViewById(R.id.ipb) ;
//Initialize and Setup the 3 tabs
TabHost tabHost=(TabHost)findViewById(R.id. tabHost) ;
tabHost.setup () ;
TabSpec specl=tabHost.newTabSpec ("Tab 1");
specl.setContent (R.1id. tabl) ;
specl.setIndicator ("Maps") ;
TabSpec spec2=tabHost.newTabSpec ("Tab 2");
spec2.setIndicator ("Connection Type (os)");
spec2.setContent (R.1id. tab2) ;
TabSpec spec3=tabHost.newTabSpec ("Tab 3");
spec3.setIndicator ("Test Connection");
spec3.setContent (R.1id. tab3) ;
tabHost.addTab (specl) ;
tabHost.addTab (spec2) ;
tabHost .addTab (spec3) ;
tabHost.invalidate () ;
//End of Tab initialization and setup
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MainActivity.connection.setText ( NetworkUtility.
getConnectivityStatusString(getApplicationContext()));
MainActivity.connection.invalidate () ;

setUpTesterUI() ;

public static void ErrorMessageDisplay () {//Error message for aborting the test

}

Toast.makeText (MainActivity.alpha, "Aborting Test due to connection issues",
Toast.LENGTH SHORT) .show () ;

public void setUpTesterUI(){//Initialize the Speed Tester GUI

}

pingl=(TextView) findViewById(R.id.pingl) ;
ping2=(TextView) findViewById(R.1d.ping2) ;
downlink=(TextView) findViewById (R.id.downlink);
uplink=(TextView) findViewById(R.id.uplink);
status=(TextView) findViewById(R.id.status) ;
status2=(TextView) findViewById(R.1id.status?2);
pserver= (TextView) findViewById(R.id.pserver) ;
rserver=(TextView) findViewById (R.id. rserver) ;
pb=(ProgressBar) findViewById (R.id.ProgressBar) ;
pb.setVisibility (ProgressBar.INVISIBLE) ;
pb.invalidate();

resetTesterUI();

public static void resetTesterUI() {//Reset the Speed Tester GUI

MainActivity.pingl.setText("...");

MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.

pingl.invalidate();

ping2.setText ("...");
pingl.invalidate();
downlink.setText ("...");
downlink.invalidate () ;
uplink.setText ("...");
downlink.invalidate () ;
pb.setVisibility (ProgressBar.GONE) ;
pb.invalidate () ;

}

pserver.setText ("Ping "+getDefaultServer());
pserver.invalidate () ;

rserver.setText ("Ping www.google.gr");
rserver.invalidate () ;

public void setUpSpinners(){//Sets up the spinners for viewing multiple kinds o data as
well as numerous kinds of maps

}

valuel=(TextView) findViewById (R.id.Valuel)

value2=(TextView) findViewById(R.1id.Value?2)
value3=(TextView) findViewById(R.id.Value3);
valued=(TextView) findViewById (R.id.Valued) ;

( ) (R )

( ) (R )

( ) (R )

(R )

’

’

’

valueb=(TextView) findViewById(R.1id.Valueb
value6b=(TextView) findViewById(R.id.Value6
value7=(TextView) findViewById(R.1id.Value?
value8=(TextView) findViewById(R.1d.Value8
//tileSpinner initialization
tileType=(Spinner) findViewById(R.id.TileSpinner) ;

ArrayAdapter<CharSequence> adapter =

ArrayAdapter.createFromResource (this,R.array.tilelayers,
android.R.layout.simple spinner item);

adapter.setDropDownViewResource (android.R.layout.simple spinner dropdown item);
tileType.setAdapter (adapter) ;

tileType.setOnltemSelectedListener (this) ;

mapType= (Spinner) findViewById (R.id.MapSpinner) ;

ArrayAdapter<CharSequence> adapterl =

ArrayAdapter.createFromResource (this,R.array.mapType,
android.R.layout.simple spinner item);

adapterl.setDropDownViewResource (android.R.layout.simple spinner dropdown item);
mapType.setAdapter (adapterl) ;

mapType.setOnltemSelectedListener (this) ;

//tileSpinnerInitialization ended

’

’

’

@Override
protected void onRestart () {//Method call when application is replaced in focus.

super.onRestart () ;

if (ncrRegistered==false) {//If NetworkChangeReceiver is not registered
IntentFilter ifr=new IntentFilter();
ifr.addAction ("android.net.conn.CONNECTIVITY CHANGE")
ifr.addAction ("android.location.PROVIDERS CHANGED") ;
ifr.addACtion("android.net.wifi.WIFIisTATE7CHANGED");

ncr=new NetworkChangeReceiver () ;

this.registerReceiver (ncr, 1ifr); //Re-register the Reciever
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ncrRegistered=true;//The receiver is registered

}

}
@Override
protected void onResume () {
super.onResume () ;
if (ncrRegistered==false) {//If NetworkChangeReceiver is not registered
IntentFilter ifr=new IntentFilter();
ifr.addAction ("android.net.conn.CONNECTIVITY CHANGE")
ifr.addAction ("android.location.PROVIDERS CHANGED") ;
ifr.addAction ("android.net.wifi.WIFI STATE CHANGED");

ncr=new NetworkChangeReceiver () ;

this.registerReceiver (ncr, ifr); //Re-register the Reciever
ncrRegistered=true;//The receiver is registered
}
GPSAvailable=GooglePlayServicesUtil.isGooglePlayServicesAvailable(alpha);//Check
if Google Play Services are available
if (GPSAvailable!=ConnectionResult.SUCCESS) {//If Google Play Services are not
available
int requestCode = 10;
Dialog dialog =GooglePlayServicesUtil.getErrorDialog(GPSAvailable, this,
requestCode) ;
dialog.show();//Display message that takes you to play store to download Google
Play Services
}else if (map==null){//If Google Play Services are available but we haven't instantiated
the map object
map=( (MapFragment) getFragmentManager () . findFragmentById (R.id.map)) .getMap () ;//Get
instance of map fragment
map.setMapType (GoogleMap.MAP TYPE HYBRID);
//Check if you can view My Location on the map
ConnectivityManager connMgr = (ConnectivityManager)
getBaseContext () .getSystemService (Context.CONNECTIVITY SERVICE) ;
android.net.NetworkInfo wifi =
connMgr.getNetworkInfo (ConnectivityManager.TYPE WIFI);
LocationManager manager = (LocationManager)
getSystemService ( Context.LOCATION SERVICE ) ;
android.net.NetworkInfo mobile =
connMgr.getNetworkInfo (ConnectivityManager.TYPE MOBILE) ;
if ((!wifi.isConnected())&& (!mobile.isConnected()) && (!
manager.isProviderEnabled (LocationManager.GPS PROVIDER)) || (!
manager.isProviderEnabled (LocationManager.NETWORK PROVIDER))) {
map.setMyLocationEnabled (false) ;
}
else(
map.setMyLocationEnabled (true) ;
}
map.getUiSettings () .setMyLocationButtonEnabled (true) ;
Map=findViewById(R.id.map) ;

}
private void MapDownlinkData () {//Display Downlink speed results
if (map!=null) {
if (mapOverlay!=null) {
mapOverlay.remove () ;
mapOverlay.clearTileCache () ;

}

TileProvider tileProvider = TileProviderFactory.getTileProvider ("Downlink") ;
mapOverlay = map.addTileOverlay (new
TileOverlayOptions () .tileProvider (tileProvider)); //Here I add the appropriate tile

valuel.setTextColor (Color.RED) ;

valuel.setText ("> 32768 kbps");

valuel.setVisibility (TextView.VISIBLE) ;

valuel.invalidate () ;

value2.setTextColor (Color.rgh (255,165, 0));

value2.setText (" 32768 kbps");

value2.setVisibility (TextView.VISIBLE) ;

value2.invalidate () ;

value3.setTextColor (Color.YELLOW) ;

value3.setText (" 16384 kbps");

value3.setVisibility (TextView.VISIBLE) ;

value3.invalidate();

valued.setTextColor (Color.GREEN) ;

valued.setText (" 8192 kbps"):

value4d.setVisibility (TextView.VISIBLE) ;

value4d.invalidate();
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valueb.
value5.
valueb5.
valueb.
value6.
.setText (" 2048 kbps");
valueé6.
value6.
value7.
value7.
value7.
value7.
.setTextColor (Color.BLACK) ;
value8.
value8.
value8.
System.

valueb

value8

}

private void MapUplinkData () {//Display Uplink speed Results

if (map!=null) {

setTextColor (Color.rgb(0, 255, 255));

setText (" 4096 kbps");
setVisibility (TextView.VISIBLE) ;
invalidate () ;

setTextColor (Color.BLUE) ;

setVisibility (TextView.VISIBLE) ;
invalidate () ;

setTextColor (Color.LTGRAY) ;
setText (" 1024 kbps");
setVisibility (TextView.VISIBLE) ;
invalidate () ;

setText ("< 512 kbps");
setVisibility (TextView.VISIBLE) ;
invalidate () ;

gc();

if (mapOverlay!=null) {

}

mapOverlay.remove () ;
mapOverlay.clearTileCache () ;

AM:21015

TileProvider tileProvider = TileProviderFactory.getTileProvider ("Uplink");
mapOverlay = map.addTileOverlay (new

TileOverlayOptions () .tileProvider (tileProvider)) ;

valuel.setTextColor (Color.RED);

valuel.
valuel.
valuel.
value?2.
.setText (" 32768 kbps"):
value?2.
value?2.
value3.
value3.
.setVisibility (TextView.VISIBLE) ;
value3.
valued.
valued.
valued.
valued.
value5.
valueb.
valueb.

value?2

value3

valueb

value7

}

private void MapPinglData () {//Display personal server Ping results

if (map!=null) {

setText ("> 32768 kbps");
setVisibility (TextView.VISIBLE) ;
invalidate () ;

setTextColor (Color.rgb (255,165,

setVisibility (TextView.VISIBLE) ;
invalidate () ;

setTextColor (Color.YELLOW) ;
setText (" 16384 kbps");

invalidate () ;

setTextColor (Color.GREEN) ;
setText (" 8192 kbps");
setVisibility (TextView.VISIBLE) ;
invalidate () ;

setTextColor (Color.rgb (0, 255, 255));

setText (" 4096 kbps"):
setVisibility (TextView.VISIBLE) ;

.invalidate () ;
valueé6.
value6.
value6.
value6.
value7.
value7.
.setVisibility (TextView.VISIBLE) ;
value7.
value8.
value8.
value8.
value8.
System.

setTextColor (Color.BLUE) ;
setText (" 2048 kbps");
setVisibility (TextView.VISIBLE) ;
invalidate () ;

setTextColor (Color.LTGRAY) ;
setText (" 1024 kbps");

invalidate () ;

setTextColor (Color.BLACK) ;
setText ("< 512 kbps");
setVisibility (TextView.VISIBLE) ;
invalidate () ;

gc():

if (mapOverlay!=null) {

}

mapOverlay.remove () ;
mapOverlay.clearTileCache () ;

//Here I add the appropriate tile

0));

TileProvider tileProvider = TileProviderFactory.getTileProvider ("Pingl");
mapOverlay = map.addTileOverlay (new

TileOverlayOptions () .tileProvider (tileProvider)) ;
valuel.
valuel.

.setVisibility (TextView.VISIBLE) ;

valuel.

value2.

valuel

setTextColor (Color.RED) ;
setText ("< 10 ms");

invalidate () ;
setTextColor (Color.rgb (255,165,
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value?.setText (" 20 ms");
value2.setVisibility (TextView.VISIBLE) ;
value2.invalidate () ;
value3.setTextColor (Color.YELLOW) ;
value3.setText (" 40 ms");
value3.setVisibility (TextView.VISIBLE) ;
value3.invalidate () ;
value4.setTextColor (Color.GREEN) ;
valued.setText (" 80 ms") ;
value4d.setVisibility (TextView.VISIBLE) ;
valued.invalidate () ;
valueb.setTextColor (Color.rgb(0, 255, 255));
valueb5.setText (" 160 ms");
valueb.setVisibility (TextView.VISIBLE) ;
valuebS.invalidate () ;
valueb6.setTextColor (Color.BLUE) ;
valueb6.setText (" 320 ms");
value6.setVisibility (TextView.VISIBLE) ;
value6.invalidate();
value7.setTextColor (Color.LTGRAY) ;
value7.setText (" 640 ms");
value7.setVisibility (TextView.VISIBLE) ;
value7.invalidate () ;
value8.setTextColor (Color.BLACK) ;
value8.setText ("> 640 ms");
value8.setVisibility (TextView.VISIBLE) ;
value8.invalidate () ;

System.gc() ;

}
private void MapPing2Data () {//Display Google Ping results
if (map!=null) {
if (mapOverlay!=null) {
mapOverlay.remove () ;
mapOverlay.clearTileCache () ;
}
TileProvider tileProvider = TileProviderFactory.getTileProvider ("Ping2");
mapOverlay = map.addTileOverlay (new
TileOverlayOptions () .tileProvider (tileProvider)); //Here I add the appropriate tile
valuel.setTextColor (Color.RED) ;
valuel.setText ("< 10 ms");
valuel.setVisibility (TextView.VISIBLE) ;
valuel.invalidate () ;
value2.setTextColor (Color.rgh (255,165, 0));
value2.setText (" 20 ms");
value2.setVisibility (TextView.VISIBLE) ;
value2.invalidate () ;
value3.setTextColor (Color.YELLOW) ;
value3.setText (" 40 ms");
value3.setVisibility (TextView.VISIBLE) ;
value3.invalidate();
value4d.setTextColor (Color.GREEN) ;
valued.setText (" 80 ms");
value4d.setVisibility (TextView.VISIBLE) ;
value4.invalidate();
valueb5.setTextColor (Color.rgb(0, 255, 255));
valueb5.setText (" 160 ms");
valueb.setVisibility (TextView.VISIBLE) ;
valueb.invalidate () ;
value6.setTextColor (Color.BLUE) ;
value6.setText (" 320 ms");
value6.setVisibility (TextView.VISIBLE) ;
value6.invalidate () ;
value7.setTextColor (Color.LTGRAY) ;
value7.setText (" 640 ms");
value7.setVisibility (TextView.VISIBLE) ;
value7.invalidate () ;
value8.setTextColor (Color.BLACK) ;
value8.setText ("> 640 ms");
value8.setVisibility (TextView.VISIBLE) ;
value8.invalidate () ;
System.gc() ;
}

}
private void MapNoData () {//Display no data and remove any labels
if (map!=null) {
if (mapOverlay!=null) {
mapOverlay.remove () ;
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mapOverlay.clearTileCache () ;

map.clear () ;

valuel.setVisibility (TextView.INVISIBLE)
value2.setVisibility (TextView.INVISIBLE)
value3.setVisibility (TextView.INVISIBLE)
value4d.setVisibility (TextView.INVISIBLE)
valueb.setVisibility (TextView.INVISIBLE) ;
value6.setVisibility (TextView.INVISIBLE)
value7.setVisibility (TextView.INVISIBLE)
value8.setVisibility (TextView.INVISIBLE)

’
’

’

’

’

’

’

System.gc() ;
}
}
@Override
protected void onPause () { //Method called when application is out of focus

super.onPause () ;

if (ncrRegistered) {
this.unregisterReceiver (ncr);
ncrRegistered=false;

}

@Override

public void onConfigurationChanged (Configuration newConfig)
super.onConfigurationChanged (newConfig) ;

@Override
public boolean onCreateOptionsMenu (Menu menu) {

// Inflate the menu; this adds items to the action bar if it is present.

getMenuInflater () .inflate (R.menu.main, menu);

{

return true;

}

@Override

public boolean onOptionsItemSelected(Menultem it) {//Handle options selection
switch (it.getItemId()) {

case R.id.exit:
finish();
break;

}

return false;

}

AM:21015

public static void OptionsFileHandler () {//Set directories and IPs in internal storage

File f=new

File("/data/data/com.koros.speedtester/MapsLocationServicesDir");//directory that only our

application can access

if(!f.exists()){
f.mkdir () ;

}

File fl=new

File (f, "Measurement") ;

if (I fl.exists()) {
f1.mkdir();

}

f=new File (f,"Options");
if(!f.exists()) {
f.mkdir () ;

}
File buff=f;

f=new File (f,"options.txt");
if(!f.exists()){

try

{
f.createNewFile();
FileOutputStream fos=new FileOutputStream(f);
fos.write("83.212.111.56".getBytes());
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fos.close();

fos=new FileOutputStream(new File (buff, "DefaultOptions.txt"));
fos.write("83.212.111.56".getBytes());

fos.close();

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

}

static public String getDefaultServer () {//Retrieve IP of server
String serverAddress=null;
try {
File f= new
File("/data/data/com.koros.speedtester/MapslLocationServicesDir/Options/DefaultOptions.txt");
Scanner rf = new Scanner (f);
serverAddress=rf.nextLine () ;
rf.close();
} catch (FileNotFoundException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
}
return serverAddress;
}
static public String getServerAddress () {
File f=new
File("/data/data/com.koros.speedtester/MapsLocationServicesDir/Options/options.txt");
String serverAddress=null;
boolean Found=false;
do{
try {
if (Found) {
f=new
File("/data/data/com.koros.speedtester/MapsLocationServicesDir/Options/DefaultOptions.txt");
Found=false;
}
Scanner fr=new Scanner (f);
serverAddress=fr.nextLine () ;
fr.close();
} catch (FileNotFoundException e) {
Toast msg=new Toast (MainActivity.alpha);
msg.setText ("Unable to find "+f.getName ()+"\nAtempting to retry.");
msg.setDuration (Toast.LENGTH SHORT) ;
Found=true;
}
}while (Found) ;

return serverAddress;

}

public static void LocationServicesNeededMessage () {
MainActivity.LocationErrorMesage=true;
AlertDialog ad= new
AlertDialog.Builder (MainActivity.alpha) .setMessage ("Location Services Needed For The Speed

Test") .setPositiveButton ("Enable Location Services",
new DialogInterface.OnClickListener () {

public void onClick(DialogInterface dialog,int id) {

MainActivity.alpha.startActivity (new

Intent (Settings.ACTION LOCATION SOURCE SETTINGS)) ;
MainActivity.LocationErrorMesage=£false;

}) .setNegativeButton ("Exit",new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog,int id) {
dialog.cancel();
MainActivity.LocationErrorMesage=false;

}

}) .create () ;
ad.setCancelable (false) ;
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dialog)

{

AM:21015

ad.setOnDismissListener (new OnDismissListener () {

MainActivity.LocationErrorMesage=£false;

}) i

ad.show () ;

@Override
public void onDismiss (DialoglInterface

public void startTester (View view) {//Start Test Button Listener

//callClientServerCommunicationMethod

LocationManager manager =

Context.LOCATION SERVICE )
if (!manager.isProviderEnabled (LocationManager.NETWORK PROVIDER)) {

}

if (!MainActivity.LocationErrorMesage)

(LocationManager)

MainActivity.alpha.getSystemService (

MainActivity.LocationServicesNeededMessage () ;

}

else(

testUnderway=true;

MainActivity.TestStart.setClickable (false) ;
MainActivity.TestStart.setBackgroundColor (Color.BLACK) ;
MainActivity.TestStart.setTextColor (Color.GREEN) ;
MainActivity.TestStart.setText ("Test Started");
MainActivity.TestStart.invalidate();
MainActivity.pingl.setText("...");
MainActivity.pingl.invalidate();
MainActivity.ping2.setText ("...");
MainActivity.pingl.invalidate() ;

MainActivity.downlink.setText ("..

MainActivity.pingl.invalidate();
MainActivity.uplink.setText ("...");
MainActivity.pingl.invalidate();
status.setText ("Test Active");
status.setTextColor (Color.GREEN) ;

status.setBackgroundColor (Color.BLACK) ;
statusZ2.setBackgroundColor (Color.BLACK) ;

status.invalidate () ;

System. gc (

) 7

"y ;

SpeedTester st=new SpeedTester();

st.startCommand() ;

}

@Override
public void onItemSelected(AdapterView<?> parent, View view, int position,long id)
{//Handler the item selection for both Spinners

case R.id.TileSpinner:
String TileType=((String) ((TextView)view) .getText ());
if (TileType.equalsIgnoreCase ("Downlink Speed")) {

}

MapDownlinkData () ;

else if (((String)

switch ((((Spinner)parent) .getId())) {

((TextView)view) .getText ()) .equalsIgnoreCase ("Uplink Speed")) {
MapUplinkData () ;
}
else if (((String) ((TextView)view) .getText ()) .equalsIgnoreCase ("Ping Personal
Server")) {
MapPinglData () ;
}
else if (((String) ((TextView)view) .getText ()) .equalsIgnoreCase ("Ping Google")) {
MapPing2Data () ;
}
else if (((String) ((TextView)view) .getText ()) .equalsIgnoreCase ("No Data")) {
MapNoData () ;

’

Toast.LENGTH SHORT) .show () ;

}

Toast.makeText (alpha, "Displaying:

break;
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case R.id.MapSpinner:
String MapType=((String) ((TextView)view) .getText ());
if (MapType.equalsIgnoreCase ("Hybrid")) {
if (map!=null) {
map.setMapType (GoogleMap.MAP TYPE HYBRID) ;
}
}
else if (MapType.equalsIgnoreCase ("Satelite")) {
if (map!=null) {
map.setMapType (GoogleMap.MAP TYPE SATELLITE) ;
}
}
else if (MapType.equalsIgnoreCase ("Map")) {
if (map!=null) {
map.setMapType (GoogleMap.MAP TYPE NORMAL) ;
}
}
else if (MapType.equalsIgnoreCase ("Terrain")) {
if (map!=null) {
map.setMapType (GoogleMap.MAP TYPE TERRAIN) ;
}

break;
}
}
@Override
public void onNothingSelected (AdapterView<?> parent) {
// TODO Auto-generated method stub
}
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Appendix B: Kmoowog SpeedTester, ServerComm wkotv RunTest

KALdocsov.

Kodowkag SpeedTester, ServerComm, RunTest kAhdoewv:

package com.koros.speedtester;
import java.io.DatalInputStream;
import java.io.DataOutputStream;
import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;

import java.io.OutputStream;
import java.net.Socket;

import java.text.DateFormat;
import java.text.SimpleDateFormat;
import java.util.ArrayList;

import java.util.Date;

import java.util.List;

import java.util.Random;

import java.util.Scanner;

import java.util.StringTokenizer;

import org.apache.http.NameValuePair;

import org.apache.http.client.HttpClient;

import org.apache.http.client.entity.UrlEncodedFormEntity;
import org.apache.http.client.methods.HttpPost;

import org.apache.http.impl.client.DefaultHttpClient;
import org.apache.http.message.BasicNameValuePair;

import android.content.Context;
import android.graphics.Color;
import android.location.Criteria;
import android.location.Location;
import android.location.LocationManager;
import android.os.AsyncTask;
import android.os.Build;
import android.widget.ProgressBar;
import android.widget.Toast;
public class SpeedTester {
//Name of file that holds measurements
final String fileName="Measurement.txt";
public static String connectionType;
String command;
String serverAddress=null;
//time stamp for database
Date tStamp=new Date () ;
String outputS=new String() ;
final File output=new
File("/data/data/com.koros.speedtester/MapsLocationServicesDir/Measurement/"+fileName) ;
FileOutputStream fos;
private int serverPort;
Ping ping=new Ping();

public void startCommand () {

RunTest rt=new RunTest () ;

getDefaultServer () ;

try {
//The server port at which our remote Java server awaits a connection
serverPort=9222;
//Opening stream to file with file descriptor output with 'false' in order

not to append

fos = new FileOutputStream(output, false);

//From here

MainActivity.pingl.setBackgroundColor (Color.LTGRAY) ;

MainActivity.pingl.invalidate();

MainActivity.pb.setVisibility (ProgressBar.VISIBLE) ;

MainActivity.pb.invalidate();

//to here we enable a progress bar to show the measurements process has
started

//double variable for holding the longitude

double longitude;
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//double variable for holding the latitude

double latitude;

//If we do not have a reference of the Google Maps object
if (MainActivity.map==null) {

LocationManager 1lm = ((LocationManager)
MainActivity.alpha.getSystemService (Context.LOCATION SERVICE));//Instantiate location manager

//Instantiate Criteria Object for selecting best Provider

Criteria criteria = new Criteria();

// Getting the name of the best provider. The second parameter is set
to true so we get the best available provider

String provider = lm.getBestProvider (criteria, true);
// Getting Location
Location location = lm.getLastKnownLocation (provider);

//We retrieve longitude from the Location object
longitude=location.getLongitude () ;
//We retrieve longitude from the Location object
latitude=location.getLatitude() ;
}//1f we can not get our location from the Google Maps we use this
alternative

else if (MainActivity.map.getMyLocation ()==null) {

LocationManager 1lm = ((LocationManager)
MainActivity.alpha.getSystemService (Context.LOCATION SERVICE));//Instantiate location manager

//Instantiate Criteria Object for selecting best Provider

Criteria criteria = new Criteria();

// Getting the name of the best provider. The second parameter is set
to true so we get the best available provider

String provider = lm.getBestProvider (criteria, true);
// Getting Location
Location location = lm.getLastKnownLocation (provider) ;

//We retrieve longitude from the Location object
longitude=location.getLongitude () ;
//We retrieve longitude from the Location object
latitude=location.getLatitude () ;
}//1if we can get our location from Google Maps
else(
longitude=MainActivity.map.getMyLocation () .getLongitude () ;
latitude=MainActivity.map.getMyLocation () .getLatitude();
}
//we write longitude to the file holding all the data to be send to the
server after the measurements are taken
fos.write(("long:"+longitude+"\n") .getBytes());
//we write latitude to the file holding all the data to be send to the server
after the measurements are taken
fos.write(("lat:"+latitude+"\n") .getBytes());
//we change the format of the Date object
DateFormat dateFormat = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
Date date = new Date();
//we write the newly formated date into the file
fos.write(("timeDate:"+dateFormat.format (date)+"\n") .getBytes());
//we close the file
fos.close();
// we initiate the RunTest thread execution
rt.execute (new Void[]({});

//in every catch block in this file we perform GUI operations for visual
representation of any mistakes

} catch (FileNotFoundException e) {

// TODO Auto-generated catch block

e.printStackTrace();

MainActivity.ErrorMessageDisplay () ;

MainActivity. testUnderway=false;

//Enables test starting button when connection is present

MainActivity.TestStart.setClickable (true) ;
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate () ;
MainActivity.status.setTextColor (Color.BLACK) ;
MainActivity.status.setText ("Test Inactive");

MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.status2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.invalidate();
MainActivity.uplink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.uplink.invalidate();
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MainActivity.pingl.setBackgroundColor (Color. TRANSPARENT) ;

MainActivity.pingl.invalidate();

MainActivity.ping2.setBackgroundColor (Color.TRANSPARENT) ;

MainActivity.pingZ2.invalidate();

MainActivity.pb.setVisibility (ProgressBar.GONE) ;
MainActivity.pb.invalidate();

MainActivity.resetTesterUI();

return ;
} catch (IOException e) {

e.printStackTrace () ;

MainActivity.ErrorMessageDisplay () ;

MainActivity. testUnderway=false;

MainActivity. testUnderway=false;

//Enables test starting button when connection is present

MainActivity.TestStart.setClickable (true) ;
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate () ;
MainActivity.status.setTextColor (Color.BLACK) ;
MainActivity.status.setText ("Test Inactive");

MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.statusZ2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.invalidate () ;
MainActivity.uplink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.uplink.invalidate();
MainActivity.pingl.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.pingl.invalidate();
MainActivity.ping2.setBackgroundColor (Color. TRANSPARENT) ;
MainActivity.pingZ2.invalidate();
MainActivity.pb.setVisibility (ProgressBar.GONE) ;
MainActivity.pb.invalidate();
MainActivity.resetTesterUI();
return;
}
catch (Exception e) {
e.printStackTrace();
MainActivity.ErrorMessageDisplay () ;
MainActivity. testUnderway=false;
MainActivity. testUnderway=false;
//Enables test starting button when connection is present
MainActivity.TestStart.setClickable (true);
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate();
MainActivity.status.setTextColor (Color.BLACK) ;
MainActivity.status.setText ("Test Inactive");

MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.status2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.downlink.invalidate();
MainActivity.uplink.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.uplink.invalidate();
MainActivity.pingl.setBackgroundColor (Color. TRANSPARENT) ;
MainActivity.pingl.invalidate() ;
MainActivity.pingZ2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.ping2.invalidate();
MainActivity.pb.setVisibility (ProgressBar.GONE) ;
MainActivity.pb.invalidate();
MainActivity.resetTesterUI();
return;

}

}//We retrieve the Serer IP Address at which both Java server and the php Web Service is.
public void getDefaultServer () {

try {
File f= new
File("/data/data/com.koros.speedtester/MapsLocationServicesDir/Options/DefaultOptions.txt");
Scanner rf = new Scanner (f);
serverAddress=rf.nextLine () ;
rf.close();
} catch (FileNotFoundException e) {
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e.printStackTrace();

}

}//Class extends AsyncTask so that we can perform network operations.ServerComm class
performs the measurements transport via HTTP Post request in our php Web Service.
public class ServerComm extends AsyncTask<Void,Void,Void>{
//Method that connects to index.php and sends the measurements.
public void sendDataToServer () throws Exception{

HttpClient client=new DefaultHttpClient();
//URL of device to receive the post request
HttpPost post=new HttpPost ("http://"+serverAddress+"/index.php");

//List of name value pairs of data to be sent
List<NameValuePair> pairs=new ArrayList<NameValuePair>();
//Start scanning file that contains the data to be sent
Scanner scanner=new Scanner (output);
String linebuff;
//Loop for retrieving all data
while (scanner.hasNext ()) {
linebuff=scanner.nextLine () ;
//tokenization of line
StringTokenizer st=new StringTokenizer (linebuff,":");
//1f we encounter the timeDate field the tokenization procedure is
altered due to the format of timedate
if (linebuff.contains ("timeDate")) {
String td=st.nextToken () ;
String tdvValue=new String() ;
while (st.hasMoreTokens ()) {
tdValue+=st.nextToken () ;
if (st.hasMoreTokens ()) {
tdvalue+=":";
}
}
pairs.add(new BasicNameValuePair (td, tdvValue));
lelse(
pairs.add (new
BasicNameValuePair (st.nextToken (), st.nextToken()));
}
}
//Connect the Post request with the pairs of values
post.setEntity (new UrlEncodedFormEntity (pairs));
//Send the Post request
client.execute (post);

}

@Override
protected Void doInBackground(Void... arg0) {
try {//if clause to check if there was an error with the measurement
taking.
if (!
((String)MainActivity.status.getText () .toString()) .equalsIgnoreCase ("Aborting Test due to
Connection Issues!"™)) {

sendDataToServer () ;

} catch (Exception e) {
MainActivity.ErrorMessageDisplay () ;
MainActivity.status.setText ("Terminating Test!");
MainActivity.status.setTextColor (Color.RED) ;

MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;MainActivity.status2.setBackgroundColor
(Color.TRANSPARENT) ;
MainActivity.status.invalidate();
MainActivity.TestStart.setClickable (true) ;
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate();
MainActivity.testUnderway=false;
}
return null;
}
@Override
protected void onPostExecute (Void arg0) {
//Operations performed after the measurements are sent to the
server.Mostly GUI transitions of the Test Connection Tab.
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if (!
((String)MainActivity.status.getText () .toString()) .equalsIgnoreCase ("Terminating Test!")) {
//Toast message to inform user that measurement were sent to the
server.

Toast.makeText (MainActivity.alpha, "Measurements sent",
Toast.LENGTH SHORT) .show () ;

MainActivity.TestStart.setClickable (true);
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate();
MainActivity.status.setText ("Test Inactive");

MainActivity.status.setTextColor (Color.BLACK) ;
MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;

MainActivity.status2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.status.invalidate();
MainActivity.pb.setVisibility (ProgressBar.INVISIBLE) ;
MainActivity.pb.invalidate () ;
MainActivity.testUnderway=false;
}

else(
Toast.makeText (MainActivity.alpha, "Measurements not sent",

Toast.LENGTH_SHORT).shOW();//Toast message to inform user that were not sent to the server
MainActivity. testUnderway=false;

}

}

//Class extends AsyncTask and therefore is executed as a thread. Performs measurement

taking.
class RunTest extends AsyncTask<Void,String,Void>{
//Socket that connects with Java Server
Socket s;
DataInputStream dis;
DataOutputStream dos;
//Buffer byte array for sending data to measure Uplink Speed
byte[] buffer = new byte[1200000];
//Buffer byte array for receiving data to measure Downlink Speed
byte[] bufferrec ;
//Fill the buffer with random bytes
public void randomDataGenerator () {
Random r=new Random() ;
r.nextBytes (buffer) ;
}
//Method that handles the receiving and sending of data to measure Uplink and
Downlink
public void packetHandeling (boolean receiv) {
//If we are measuring downlink
if (receiv) {
try {
//Reads data from server
dis.readFully (bufferrec);
} catch (IOException ex) {
publishProgress ("error");
}
}//If we are measuring Upink
else{
try {
int 1i=0;
OutputStream os=s.getOutputStream() ;
//Send data in bursts. Repeat until i reaches the same value as length
buffer

while (i<buffer.length) {
//writes bytes from buffer starting from i. The number of bytes

that are written starts at 50000 bytes until the time when i1i+50000 exceeds the limit of the

array, then we send the rest of the data
os.write (buffer,i, (1+50000)>buffer.length?buffer.length-1:50000) ;

os.flush();
i+=(1i+50000) >buffer.length?buffer.length-i:50000;

}

} catch (IOException ex) {
publishProgress ("error");
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@Override

protected Void
// TODO
try {

in the file

server
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doInBackground (Void... arg0) {
Auto-generated method stub

//Ping Personal Server
String pingl=ping.pingRun (true) ;
if (pingl==null) {
//if ping returns null terminate measurement Procedure
publishProgress ("error");
lelse({
//else send pingl, value pair to onProgressUpdate to be written

publishProgress ("pingl:"+pingl);
}
//Open socket to server
s=new Socket (serverAddress, serverPort) ;
//Enable TCPNoDelayOption
s.setTcpNoDelay (true) ;
//Set the send BufferSize of the device to the same size as the

s.setSendBufferSize (8192);

dis=new DatalnputStream(s.getInputStream());
dos=new DataOutputStream(s.getOutputStream()) ;
//Send Ack to server

dos.writeUTF ("ack") ;

//Fill buffer with random bytes
randomDataGenerator () ;

//Send the buffer size to the server
dos.writelInt (buffer.length);

//time before uplink measurement in milliseconds
long timeBefor=System.currentTimeMillis();

//Perform uplink speed test

timeBefor)/1000.0 )));

((timeAfterl-timeBeforl) /1000.

written in the file

packetHandeling (false) ;

//time after uplink measurement in milliseconds

long timeAfter=System.currentTimeMillis () ;

//getting bufferrec size from server

int recBuffSize=dis.readInt();

//Instantiating bufferrec for downlink measurement

bufferrec=new byte[recBuffSize];

//Send measured speed of uplink in Mbps to onProgressUpdate
publishProgress ("uplink:"+ (((buffer.length*8)/1000.0)/ ((timeAfter-

//Send Ack to server
dos.writeUTF ("ack");
//time before downlink measured in milliseconds
long timeBeforl=System.currentTimeMillis();
//Perform downlink speed test
packetHandeling (true) ;
//time after measurement in milliseconds
long timeAfterl=System.currentTimeMillis();
//close connections to server
dos.close();
dis.close();
s.close();
//Send measured speed of downlink in Mbps to onProgressUpdate
publishProgress ("downlink:"+ (((bufferrec.length*8)/1000.0)/
0)))s
//Ping Google Server
String ping2=ping.pingRun (false) ;
if (ping2==null) {
//if ping returns null terminate measurement Procedure
publishProgress ("error");

lelse(
//else send ping2, value pair to onProgressUpdate to be

publishProgress ("ping2:"+ping2);
}

}  catch (Exception e) {

}

e.printStackTrace () ;
//If there is an exception terminate measurement Procedure
publishProgress ("error");

return null;

}

@SuppressWarnings ("finally")

@Override
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public void onProgressUpdate (String...
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strings) {

//Make Progress Bar invisible

MainActivity.pb.setVisibility (ProgressBar.INVISIBLE) ;
MainActivity.pb.invalidate();

//If we get an error we terminate procedure and reset the GUI
if (strings[0].equalsIgnoreCase ("error")) {

lelse({

MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.

//Informing

ErrorMessageDisplay () ;
status.setText ("Terminating Test!");
status.setTextColor (Color.RED) ;
status.setBackgroundColor (Color.TRANSPARENT) ;
status2.setBackgroundColor (Color.TRANSPARENT) ;
status.invalidate () ;
TestStart.setClickable (true) ;
TestStart.setBackgroundColor (Color.LTGRAY) ;
TestStart.setTextColor (Color.BLACK) ;
TestStart.setText ("Start Test");
TestStart.invalidate () ;
downlink.setBackgroundColor (Color.TRANSPARENT) ;
downlink.setText ("...");

downlink.invalidate () ;
uplink.setBackgroundColor (Color.TRANSPARENT) ;
uplink.setText ("...");

uplink.invalidate();

pingl.setBackgroundColor (Color.TRANSPARENT) ;
pingl.setText ("...");

pingl.invalidate();

ping2.setBackgroundColor (Color.TRANSPARENT) ;
ping2.setText ("...");

ping2.invalidate();

pb.setVisibility (ProgressBar.GONE) ;
pb.invalidate () ;
resetTesterUI () ;
testUnderway=false;

the VM that is a good time

it to call Garbage collector

to avoid OutOfMemoryError

buffer=null;

bufferrec=null;

System.gc () ;
try {
//1f

we haven't terminated connection we do so here

if (s!=null) {

}

} catch

if (s.isConnected()) {
dos.close();
dis.close();
s.close();
//attempt to terminate thread
this.cancel (true);
return;

(IOException el) {
el.printStackTrace() ;
this.cancel (true);
return ;

}finally({

}

this.cancel (true);
return ;

//1f we get a name,value pair
//Tokenize the String we receive

StringTokenizer st=new StringTokenizer (strings([0],"

")

String measurementType=st.nextToken();
String measurementValue=st.nextToken () ;
//According to the measurement taken we display it differently in

the GUI

if (measurementType.contains ("uplink™)) {

//We

reduce the decimal numbers to 2

measurementValue=(( (int) ( ( (double)Double.parseDouble
(measurementValue))*100))/100.0)+"";

MainActivity

MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.
MainActivity.

.uplink.setText (measurementValue+" Kbps");
uplink.invalidate () ;

pb.setVisibility (ProgressBar.VISIBLE) ;
pb.invalidate();

uplink.setBackgroundColor (Color.TRANSPARENT) ;
uplink.invalidate();
downlink.setBackgroundColor (Color.LTGRAY) ;
downlink.invalidate () ;

}else if (measurementType.contains ("downlink")) {
//We reduce the decimal numbers to 2
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measurementValue=(( (int) ( ( (double)Double.parseDouble
(measurementValue))*100))/100.0)+"";
MainActivity.downlink.setText (measurementValue+" Kbps");
MainActivity.downlink.invalidate();
MainActivity.pb.setVisibility (ProgressBar.VISIBLE) ;
MainActivity.pb.invalidate () ;

MainActivity.downlink
.setBackgroundColor (Color. TRANSPARENT) ;
MainActivity.downlink.invalidate () ;
MainActivity.ping2.setBackgroundColor (Color.LTGRAY) ;
MainActivity.ping2.invalidate () ;

}else if (measurementType.contains ("pingl")) {
//We reduce the decimal numbers to 2
measurementValue=( ( (int) ( ( (double)Double.parseDouble

(measurementValue))*100))/100.0)+"";
MainActivity.pingl.setText (measurementValue+" ms");
MainActivity.pingl.invalidate();
MainActivity.pb.setVisibility (ProgressBar.VISIBLE) ;
MainActivity.pb.invalidate () ;
MainActivity.pingl.setBackgroundColor (Color. TRANSPARENT) ;
MainActivity.pingl.invalidate();
MainActivity.uplink.setBackgroundColor (Color.LTGRAY) ;
MainActivity.uplink.invalidate();

} else if (measurementType.contains ("ping2™)) {
//We reduce the decimal numbers to 2
measurementValue= ( ( (int) ( ( (double)Double.parseDouble

(measurementValue))*100))/100.0)+"";
MainActivity.ping2.setText (measurementValue+" ms");
MainActivity.pingZ2.invalidate();
MainActivity.pb.setVisibility (ProgressBar.VISIBLE) ;
MainActivity.pb.invalidate();
MainActivity.pingZ2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.pingZ2.invalidate();

try {
//Open connection to file holding measurements with append option
fos=new FileOutputStream(output, true);
//We write the measurement taken to the file
fos.write((strings[0]+"\n") .getBytes());
//close the file
fos.close();
} catch (Exception e) {
e.printStackTrace();
MainActivity.ErrorMessageDisplay () ;
MainActivity.status.setText ("Terminating Test!");
MainActivity.status.setTextColor (Color.RED) ;
MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.status2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.status.invalidate();
MainActivity.TestStart.setClickable (true) ;
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate();
MainActivity.testUnderway=false;
this.cancel (true);
return ;
}
}
}
@SuppressWarnings ("deprecation")
@Override
public void onPostExecute (Void a) {
//Informing the VM that it is a good time to call Garbage collector to
avoid OutOfMemoryError
buffer=null;
bufferrec=null;

System.gc() ;

//I1f an error didn't occur

if (! ((String)MainActivity.status.getText ().toString())
.equalsIgnoreCase ("Terminating Test!")) {

MainActivity.status.setText ("Test Completed.");
MainActivity.status.invalidate();
String tech;
try {
fos = new FileOutputStream(output, true);
//Add the type of OS that the device has
fos.write(("os:Android_"+Build.VERSION.SB%+"\n").
getBytes ());
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//If mobile connection used
if (SpeedTester.connectionType.contains ("mobile")) {
StringTokenizer st=new
StringTokenizer (SpeedTester.connectionType,":");
st.nextToken () ;
//We get the technology of our mobile connection
tech=st.nextToken () ;
}
else(
tech=SpeedTester.connectionType;
}
//Write the technology used to connect to the Internet
fos.write (("techType:"+tech+"\n") .getBytes());
fos.close();
ServerComm cs=new ServerComm () ;
//Initiate measurement sending ServerComm execution
cs.execute (new Void[]{}):

}catch (Exception e) {

e.printStackTrace();

MainActivity.ErrorMessageDisplay () ;
MainActivity.status.setText ("Terminating Test!");
MainActivity.status.setTextColor (Color.RED) ;
MainActivity.status.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.statusZ2.setBackgroundColor (Color.TRANSPARENT) ;
MainActivity.status.invalidate();
MainActivity.TestStart.setClickable (true) ;
MainActivity.TestStart.setBackgroundColor (Color.LTGRAY) ;
MainActivity.TestStart.setTextColor (Color.BLACK) ;
MainActivity.TestStart.setText ("Start Test");
MainActivity.TestStart.invalidate();

MainActivity. testUnderway=false;

this.cancel (true);

return;
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Appendix C: Kodwkog activity getting location.xml.

Kodwkag activity_getting location.xml

<?xml version="1.0" encoding="utf-8"?2>

<TabHost android:layout width="fill parent"
android:layout height="fill parent"
android:id="@+id/tabHost"
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
>

<TabWidget

android:layout width="fill parent"
android:layout height="wrap content”
android:id="@android:id/tabs"

/>

<FrameLayout

android:layout width="fill parent"
android:layout height="fill parent"
android:id="@android:id/tabcontent"

>

<RelativeLayout

android:layout width="fill parent"

android:layout height="fill parent"
android:paddingBottom="@dimen/activity vertical margin"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:id="@+id/tabl"

android:paddingTop="80px"

tools:context=".MainActivity" >

<fragment
android:id="@+id/map"
android:name="com.google.android.gms.maps.MapFragment"
android:layout width="match parent"
android:layout height="match parent"
android:layout below="@+id/label™
/> B
<TextView
android:text=""
android:layout alignParentLeft="true"
android:id="@+id/Valuel"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout alignTop="@+id/map"
android:visibility="invisible"/>
<TextView
android:text=""
android:layout alignParentLeft="true"
android:id="@+id/Value2"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout below="@+id/Valuel"
android:visibility="invisible"/>
<TextView
android:text=""
android:layout alignParentLeft="true"
android:id="@+id/Value3"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout below="@+id/Value2"
android:visibility="invisible"/>
<TextView
android:text=""
android:layout alignParentLeft="true"
android:id="@+id/Value4"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout below="@+id/Value3"
android:visibility="invisible"/>
<TextView
android:text=""
android:layout alignParentLeft="true"
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android:id="@+id/Value5"

android:layout width="wrap content”

android:layout height="wrap content”

android:layout below="@+id/Valued"

android:visibility="invisible"/>
<TextView

android:text=""

android:layout alignParentLeft="true"

android:id="@+id/Valueé6"

android:layout width="wrap content"

android:layout height="wrap content"

android:layout below="@+id/Value5"

android:visibility="invisible"/>
<TextView

android:text=""

android:layout alignParentLeft="true"

android:id="@+id/Value7"

android:layout width="wrap content"

android:layout height="wrap content"

android:layout below="@+id/Value6"

android:visibility="invisible"/>
<TextView

android:text=""

android:layout alignParentLeft="true"

android:id="@+id/Value8"

android:layout width="wrap content"
android:layout height="wrap content"
android:layout below="@+id/Value7"
android:visibility="invisible"/>
<RelativeLayout
android:id="@+id/label"
android:layout width="fill parent"
android:layout height="wrap content"" >
<Spinner
android:id="@+id/MapSpinner"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentLeft="true'>
</Spinner>
<Spinner
android:id="@+id/TileSpinner"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout alignParentRight="true'">
</Spinner>
</RelativelLayout>
</RelativeLayout>
<LinearLayout
android:layout width="fill parent"
android:layout height="fill parent"
android:id="@+id/tab2"
android:orientation="vertical"
android:paddingTop="80px">
<TextView
android:layout width="fill parent"
android:layout height="100px"
android:id="@+id/ConnectionType"
android:text="@string/ConnectionType"
/>
</LinearLayout>
<RelativeLayout
android:id="@+id/tab3"
android:layout width="fill parent"
android:layout height="fill parent"
android:paddingTop="80px">
<TableLayout
android:layout width="fill parent"
android:layout height="wrap content"
android:layout alignParentTop="true"
android:layout alignParentBottom="true"
android:id="@+id/svct"
android:stretchColumns="*"
android:shrinkColumns="*"
android:orientation="vertical"
android:layout marginBottom="100px">
<TableRow
android:id="@+id/tableRowl"
android:layout width="fill parent"
android:layout height="wrap content'">
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<TextView

android:
android:
android:

<TextView

android:
android:
</TableRow>
<TableRow

id="@+id/status"
text="Test Inactive"
layout width="fill parent"/>

id="@+id/status2"
layout _width="fill parent"/>

android:id="@+id/tableRowl"
android:layout width="wrap content"
android:layout height="wrap content'>

<TextView
android:id="@+id/pserver"
android:text="Personal Server'"/>
<TextView
android:id="@+id/pingl"
android:text="..."/>
</TableRow>
<TableRow
android:id="@+id/tableRow2"
android:layout width="wrap content"
android:layout height="wrap content">
<TextView
android:text="Uplink"/>
<TextView
android:id="@+id/uplink"
android:text="..."/>
</TableRow>
<TableRow
android:id="@+id/tableRow3"
android:layout width="wrap content"
android:layout height="wrap content'>
<TextView
android:text="Downlink"/>
<TextView
android:id="@+id/downlink"
android:text="..."/>
</TableRow>
<TableRow
android:id="@+id/tableRowd"
android:layout width="wrap content"
android:layout height="wrap content'>
<TextView
android:id="@+id/rserver"
android:text="Remote Server'"/>
<TextView
android:id="@+id/ping2"
android:text="..."/>
</TableRow>
</TableLayout>
<ProgressBar
android:layout width="wrap content"
android:layout height="wrap content”
android:id="@+id/ProgressBar"
android:indeterminate="false"
android:layout centerInParent="true"

style="@android:style/Widget.ProgressBar.Large.Inverse"/>

<Button

android:id="@+id/iph"

android:layout width="fill parent"

android:layout height="100px"

android:layout alignParentBottom="true"

android:onClick="startTester"

android:text="Start Test" />
</RelativeLayout>

</FrameLayout>

</TabHost>
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