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Evyoaprotieg

®a NOeha va evyaPIETIC® TOLG GLUPOITNTEG Hov ZTéAla Kmvotavtivov kot Kvpidko

['ewpyiov yio v Ponbeta mov Tpocépepav otnv dekmepainon g AAE.



IHepiinyn

Ta diktva acOnpov (sensor networks) pag divovv v duvatdTnTa GLAAOYNG
oedopévov amd 1o mepiPdAiov kot fonbodv otV avATTLEN EQPAPUOY®V HE EMiyvmOoN
ocvykeévou (context-aware egappoyadv). IlapdAinia, m yxpnon TAATEOPUOV LE
LIKPOEAEYKTEG KOl €16000/ €£000 Yoo oOvdeon pe eEmTepikd KuKA®UOTA oeONTHp®V
éxel dadobel extevdre. O GLVOLACUOG TAATPOPUOY WKPOEAEYKTOV OTtm¢ to Arduino
kot o Raspberry Pi pe xvklopoto oaodnmpmv mov vrapyovv oto mepipdAiov 1 oe
eEmTEPKEG GVOKEVES PoNBA oNUAVTIKE OTNV GUALOYT TANPOPOPLDOV TEPPAAAOVTOG Kot
GT1 OMOVPYID EPAPUOYDV LE EMLYVOGCT GLUYKELUEVOV.

2KOTOC OVTNG TNG OMAMUOTIKNG €PYOUCIOG OMOTEAEL M YPNON TETO®V TAATPOPU®V
LIKPOEAEYKTMV ~ KOL O GLVOLAGUOS TNG YPNONG TOLG HE Wio €QOPUOYN KNIV
ovokev®v Android.

JUYKEKPIEVO, HEGH TNG EQOPUOYNG TOPEYETOL 1) SVVATOTNTO OVAKTNONG TOV
dedopévev Tov aotnmpov mov gival eVOUEVOL G TAATQOPUEG MKPOEAEYKTOV UECH
VANPEGLOV SGIKTVOV. AVTH 1 OVAKTNOT) SEQOUEVMV YIVETOL HECH KATOIWV EMAOYOV
oL YPNoTN OM®G Yo mopddetypa 1 torobesio kot 0 TOTOG avalTNONG TOV EMALYEL
EmnmAéov, n epapuoyn emrpéner oto ypnotn tov EAEYX0 SUPOP®V TOPOUUETP®V
KAToypoeng TV Oed0UEVOV Omd TOLG asnTpeg OT®G 1 CLYVOTNTO GLALOYNG TOVG
Kot 1 gvepyomoinomn/ angvepyomoinomn awcOnmpov. [I€pav avtov, HEGH TG PAPLOYNS
otdetar M duvatdOTNTA. ANYNG 1OTOPIK®OV UETPNGE®V aloONT)poV Kol Tpofoin T®v
UETPNCEWMV LE YPOUPIKES TOPACTACELS.

Eniong, n epappoyn mopéyel v gvelMéio mpocHNKng véwv ypnot®V 610 CUGTN U
kabog emiong Kot TV TPOGONKN oucOTNpoV 1 TAATEOPU®V HKPOEAEYKTAOV Yol
KATOYPOP| TOV SEGOUEVMV TOVG.

Téhog, LEcm NG POV TapéyeTal cvuvoeon ue v epapuoyn Anyplace. Kavovrog
xpron tov Anyplace o ypfiotng £xel ™ SvvatdTTa Vo, TPOGHEGEL GTNV EPOPIOYN
Shpopeg yewypapikés Tomobeciec mov Exovv 1daitepo evolapépov (Points Of Interest)
€161 MOTE VoL EYEL EDKOAN TPOGPacT 0TV Totodesio TovG.

H ovykekppévn epappoyn umopel va cvovovaotel pe OAQOPES EPAPUOYES YOl TV
ATOO0TIKN XPNON TOV OESOUEVOV TOL GLAAEYOVTAL OO TIG TAATOPOPUEG UIKPOEAEYKTMDV

G€ EPAPUOYEG LLE EMLYVOGT GUYKELEVOU.
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1 Ewayoym

1.1 Tevikn| eloaymyn 1
1.2 Z16y0¢ OIMA®UATIKNG Epyaciog 4
1.3 Aoun StmA®UATIKNG Epyaciog 6

1.1 Teviki etloaymyn

H odwyeipion owcOntmipov ddonaptov oto mepiBdAlov pmopel va eivor pa
moADTIUN Swdikacio Yo po TAnfopa epappoydv ce medion Onmg yewpyio, EEvmva
omitio, 10TPIKNY TEYVOAOYio Kol Tapoyn wotpwkng Ponbewag, O6mov mn  emtyvoon
GUYKEWEVOL KOl 1 avayvopion tov mepiPdriovrog givor avaykaio. H avEavopevn
daonuotnta tov Internet of Things (10T) éxet aAlGéel Tov tpodmo mov PAémovpe TV
EM{yvmON GLYKEWWEVOL KaODS vrooyeTal tn Onpovpyio evog KOGHov Omov OAd To.
avTikeipeva YOp® pog tvar evouéva oto 0100iKTVO Kot ETKOWVOVODV HETAED TOLG UE

eldyrotn avBpamivn TapépuPaon.

Tavtdypova, N evpeio eEAMAmON TAATEOPUOV HE UIKPOEAEYKTEG LE VIEPLOYVOVGESG
emloyéc o Arduino kot to Raspberry Pi emnpedlovv tov tpdémo viomoinong tétolmv
EQOUPUOYDV. AVLTEC Ol TAOTPOPUES EMITPEMOVY TN OCHVOESN oG  TOIKIALOG
actntpov daPdpwv HeYeBdV, AettovpykdTNTOS Kot OKPIPENS TPOCOEPOVTOS LLd

cQupIKn 6ym 1oV TEPPAALOVTOS YOP® TOVG.

Eminpoofeta, yioo va vdpyet n duvatdotnrao evioiog xprnons autig e TANpoeopiag oe
OLPOPETIKEG TEPLOTACELS, €lval amapaitntn 1 ovVATTLEN EVELVAOV UNYAVICUADV TOL
UTOPOVV VO, AELITOVPYOVV OTTOTEAECUATIKE KOTO TNV EVOOUATMGN TOLG GE GUGTHLATO

OV UITOPOVV VoL avamapayfohv yia xprion o€ dLaPopo eSO EPAPLOYDY TPOCPEPOVTOG



€101 £VOL «KOVTD» OV acyoAeiton pe TN Stoyelpton TV dESOUEVOV TAPEXOVTS KOTOEG

Baocikég Aettovpyiec.

Méow ovtic TG OWMAMUATIKNG €pyaciag map€y® TN ovvordtnTo Stoyeiplong Tov
OedoUEVOV  OVTMV OV  GUAAEYOVTOL HEG® TAATQOPUOV UIKPOEAEYKT®V. AVTO
nepthappdvel v TpoPorn TV peTPNoEOV amd SLAPOPOVS UGONTAPEG KoL TNV oAAAYT|
KOmolwv puOUicE®V GYETIKOV UE TN GLAAOYN OEOOUEVOV atd aLTOVS TOLS e PES.
Ot pvBuicelg awtég umopel va givar n coxvoTTO GLAAOYNG HETPNOEMY OO KATOL0

1N TNPA 1 LKPOEAEYKTI KOL 1] OTEVEPYOTOINGT TOVG.

Mepikég Paocwkég €vvoleg TV omoiwv 1 YVOOYN OmOITEITOL Yo T GUYKEKPLUEVT|

OUMA®UOTIKNY Epyacia TEPTYPAPOVTOL TOPUAKATM:

Eoapnoyéc eniyvoonc cuoykeiuévo:

H ¥éa 100 ovykewévov (context) eicdydnke yopm oty évapén g yhetiog kot
ocvykekpipéva 10 1999 meprypdpovtog «omoiadnmote mAnpopopio. mwov umopel va
APNOUOTOINOEL VLo VO, YOPOKTHPITEL THYV KOTATTOON UI0S oviotntas. Mia oviotnto. ival
éva arouo, tomobeaio 1 aviikeiuevo wov Bewpeitar oyetiko oty oAANAETIOpacn uetolo
EVOS ypnotn Kol UGS  EQOPUOYNS, GOUTEPIAGUPAVOUEV®Y TOL YPHOTH KOI THS
epapuoyic»{9].

Ot epapproYES eMyv@oNG GUYKEWEVOL AapPavouy vdym avTég TIg TANPOoPopieg £TG1

MOGTE VO TPOGOUPUOGOLV TNV AELTOVPYIKOTNTA TOVG GTO GLYKEIUEVO TNG YPNONG TOVC.

MioToopuec mkpoeieykt®dv (Single-board microcontrollers):

Me tov O6po TAOATOOPHO LUKPOEAEYKTY] EVVOOVUE €VO HKPOEAEYKTN] O omoiog &ivor
YTIOUEVOG TAVM GE UL TAOKETO KUKAGOUOTOG. AT 1 TAOKETO TOPEXEL OAES TIC
amopoiTnTEG dSUVATOTNTES EAEYXOV OTTMOS E1GOO0VG/EEOOOVG, VU TV LG TPOGTEALICTG

(RAM) , wkpoenelepyaotn kot Lvun oo KeLoNG TPOYPOUUATOV.

O1 emKPOTESTEPEG TAATPOPUES UIKPOEAEYKTMV OTIC UEPES pog eivot To Arduino kot o

Raspberry Pi mov ypnoiponomdnke 6ta TA0IGI0 0VTAG TG SITAGUATIKNG EPYAGILOC.



Raspberry Pi:

O opog Raspberry Pi avoeépetonr o€ por o€ipd TAOTEOPU®V UIKPOEAEYKTMV TTOL
avortoybnke oto Hvouévo Baocikelo and to Raspberry Pi Foundation pe mpotopyikd
oTOY0 TN YPNON TOVG OTNV TPoMONomn g SaokaAiog PUCIKOV EVVOLDV TNG
[Minpogopikng ota oyoreia. To Raspberry Pi eivan oyediacpuévo yia va Aettovpyei g
HKPNE 10Y00¢ MAEKTPOVIKOC VIToAoYloThG apéxoviog 512 mb RAM kot 6vpeg USB,
HDMI, kot Ethernet divovtag étotl T duvatdtnta d106VVOEGTG TOV UE TO S1AdIKTVO Kot

GALeC EEMTEPIKES GUOKEVEC.
Eniong, To Raspberry Pi mapéyel t dvvatdtto dacvvoeons pe to TepPaAiov agob
v oe avtd pmopel va evoopatmbel po mAnfdpa achmmpov Kol EVEPYOTOMTAOV

OV UTOPOVV VO TPOYPOUUOTIOTOVY pEcm Python.

Android Software Development:

H aviamtuén spoppoywdv Android ovageépstor oty dwadikacio oty omoio yivetar
dNUovpYiol EPAPHOYADV YloL KIVNTEG GUOKEVES OV TTPooPilovtal Yoo TO AETOVPYIKO
ovomuo. Android. Kvpro yAdooo avartuéng té€toton idovg epapuoydv sival n Java

Ko 0t Epoppoyég otég ypnotpomotovy to Android SDK (Software development kit).

Android SDK:

Me tov 6po Android Software Development Tools evvoodue o ogpd amd epyoareio

nov Ponbovv oty avamtuén epapuoydv Android. Tpwrtoeppaviotnke tov Oktdppn
tov 2009 am6 v Google kot givan ypappévo otn yAdooa wpoypoppoticpod Java. H
ovMoyn and epyodreio meptlapPdaver debugger, Bipiodnkeg mov vmoPonbovv otnv
avamtuln  epappoymv, mnyoio KOk, TEKUNPimOT, eyyEpidl  yprong Ko
npocopolwty). Méypt o téhog tov 2014 to emionuo mepiBdAiov avdmTuEng fTov 1O
eClipse ypnowonowwvtag to plug-in Android Development Tools (ADT) . And v
apyn tov 2015, 1o emionpo epyareio avantuéng Android spappoydv ivor to Android —
studio mov vAomowOnke amd tmv Google xou v IntelliJ. Ov Android spapupoyéc
ovokevalovtal o apyeioc Tov £govv TV KATdANEN .apkK Kol 0 eKTEAECIUOC KOIKOG

ovopaleton Dalvik executable apov tpéyetl oe Dalvik virtual machine.



Yanpeoisc Avadiktvov / RESTful vimpeoieg SrodikTvov:

«Eivar  ovto-mepiypopirés, ovelaptntes, aplpwtis  epOpuoYES TOL  UTOPODV  Va
ONUOGLEDTODY, VO EVTOTIOTOVY Kol Vo, kAnGovv amo 1o oradiktvo. O1 vInpeTies O100IKTDOD
EKTEAODV GOVOPTHOELS, TOV UTOPEL VO EIVOL OTIONTOTE OTO EVO. OTAO OITHUO. MG UL
wepimAokn emiyeipnolaxy olaokaoio. Molig pio vrnpeaio 01001KTOOV avorTvyel, dAleS
EPOPUOYES (KOu GAAES vTIMPETIES OLOOIKTOOD) UTOPODY Vo THY avalnTHoOVY KOl VO, THV
koAéoovv.» - IBM. Mg tov 6po REST (Representational State Transfer) avapepouaocte
oe €vo apPYITEKTOVIKO TPATLIO TTOL KOBOodNYeEl TNV avATTLEN VANPECIOV JASIKTOOV

KaBopilovtag kavoves Kot 0dNyieg 0T0 GYEOUGHO EMEKTAGILMV VINPECLOV SLASIKTOOV.

AweOnTpec:

Ot awoOnmpeg eivor Eexmplotéc GLOKEVEG 1 TEPIMAOKEG KOTOOKEVEG TV OMOIWV M
Baowm Aertovpyia elvar n aviyvevon evog CNUATOC 1 HIKG OEYEPONG KOL 1] TAPUYMYT
poag petpnowng e£66ov. Xuvnbmg, n £€000¢ evog atctntpa elvar évo avaioykd M
ynowkd onpa. Ymwépyovv moAAG €10m ocONTp@V OV aviyveLouy £vo. EVPY PAGLLOL
TILOV pE JaPOPETIKN axpifeia. Mepikd mapadeiypato aioOntipwv givoar Beppotrag,

QPMTOC, VYpOciag, Kivnong, NYov KAT.

Internet of Things (10T):

To Internet of Things (IoT) &ivatl éva cevaplo oto omoio Ola ta avrtikeipeva, {oa 1
GvOpwmol pUropovv v HETAPEPOVY dedOUEVA GE £val OTKTVO £XOVTOS LOVOOIKO TPOTO
TOVTOTOINGONG, EMKOWOVAOVTAG £TGL HE TO HETAED TOLG Kot pHe TO OlKTLO YOPIG TV

Gueon eméuPfoon Tov avOpodrwmv[22].

1.2 X16y0c Avmiopotikig Epyaciog

‘Evag amd tovg kOPovg OTOXOLG TNG OTOUIKNG OMAMUOTIKAG €PYOCIOG NTOV O
GLVOVAGHOG TAATPOPUOV HKPOEAEYKTMV OwG givar to Arduino kot to Raspberry Pi pe
wo epapuoyn vy Kwvntéc ovokevég Android. Avtd odnynoe otnv viomoinomn Tng
epappoyng SensoMan.



To kvpro TpoPAnpa mov tpoomabel vo Aboel | epappoyn SensoMan sivor 1 dtayeipion
actnmpov amd amopakpuouévn tomobesio. Ot aoONTAPEG TOL YPNGYLOTOLOVVTOL
umopel vo. Bpiokoviol KOTAVEUNUEVOL GE OLOPOPETIKEG TAUTPOPUES UIKPOEAEYKTMV.
Yuvendg 0ev VIApyeEl €vag eviaiog TpOmOg TPOGPAoNG GE OVTOVE TOVG oeONTPES.
Av16 OV TTPooTaOEL VO EMTOYEL 1) EQOPUOYN €lval 1) TaPOy| dSVVATOTNTOS GTO Y¥PNOTN
va &xet vd v emiPreyn tov o TANB®pa cenTpwv Tov Ba pmopel vo aALALEL TIG

OLAPOPES TAPOAUETPOVG GUAAOYNG TMV OEGOUEVOV TOV.

Ot dvvatdreg mov mpémel va divovtal oto ypnotn meptlopuPdvouy v avd mdoo
OTIYUN AYT TOV TEAELTOI®V N 1OTOPIKAOV HETPNCEDV TOV OLoONTNPOV TOLS 0010V
Swyepifetan kKot T duvatdtnTa oAAayNg pLOLcE®V GYETIKA LE TOVG oGONTPESG OTMGC
MV omevepyomoinon €vog aicOntipa Kot v oAAayn e ovyvotmtag mov polevet

dedopéva évag asntnpoc.

1.2.1 TIIponyodpeves epyoocieg

ZxeTik0 pe TN Oyelplon TV TAATEOPU®OV  UIKPOEAEYKTMV VLRAPYOLY KATOLES
EQaPLOYES IOV glvan €lte 6€ TPOIUA GTASIO 1} OEV TPOGPEPOVY GTOVG TEAMKOVG YPNOTEG
TOVG OWTA TOL VTTOGYOVTOL.

[Mapadeiypato této10v eapuoymdv givar to Arduino Manager [10]to omoio éxel va
KAvel pe ™ dloyeipton g mAateoppag pkpogkeykty Arduino to onoio €ktdg and to
Ot aQopd amokAEloTIKG To Arduing, cOUEOVE LE TIG KPITIKEG TMV XPNOTMOV TG
EQOPUOYNG OEV EKTANPDVEL TIG VITOGYEGELS TOV GTOVG TEAIKOVG YPNOTEC.

Axoua éva mapdaderypa givar avtd gpoppoydv o6rtmg to ConnectBot [11] | to VNC
Viewer/ Server [12] mov mpocpépovv oOvdeon ue to Raspberry Pi péow SSH. Ot
npoavapepBeiceg epapproyég TapdAo mov Eupeca divouy T duvatdHTTa St EipLong Tov
LKPOEAEYKTN] UE TN YPNON EVIOADV OT0 KEALPOG TOVL, Ogv UTOPOLV GUECH VO
OlYEPIOTOVY TOVG OoONTNPeg OV &lval GLVOESEUEVOL TAV® GTO  UIKPOEAEYKTN.
EmmAéov, o1 mo mhve eQappoyéc 0ev mPOSOEPOLY TN OLVATOTNTA GCUVOECNG UE

pkpoereyktég Arduind Adym tov TPOTOV AELTOVPYING TOV LUKPOEAEYKTY] OLTOV.



1.2.2 Ipoocéyywon

H mpocéyyion mov mpooeEpel avti 1N ATOUIKN SWTAMUOTIKY epyacio €0TlAleTon OTN
AMym TANPOPOPIOV TOV coOnTpwv Kot dtoyeipton twv pikpoeheyktov pécw REST
SEervices amd v EQAPUOYN Y10 KIVITEG GUOKEVEG.

AOY® TOL OTL Ko 01 OVO TAATPOPUES HMKPOEAEYKTAOV £YOLV TPOGPaoT 6T0 d1adiKTLO,
VIAPyYEL N SVVATOTNTO VAOTOINONG HOG VINPESIAG OdIKTOOV TOV P MG EVOLAUECO
EMIMEDO Y10, TNV EMKOWVOVIN TAATEOPLOG LKPOEAEYKTT KO EQAPUOYNG.

ZVYKEKPIUEVO, Ol TAUTOOPUEG UIKPOEAEYKTMV UETA omd Tr ANYT| LETPNOEMV OO TOVG
aloOnpec mov Ppiokovtal GVVOEIEUEVOL GE QVTEG, GTEAVOLV QLT TA OEOOUEVO GE LdL
Baon oedopévav mov Ppioketal 6to OladikTvo. Avtd yiveton pe t Ponbeia HTTP
requests oto REST API mov mpocspépetl n vnpesio Stodtktoon. TN GUVEXELD, 1 KIVNTH
epapuoyn Android Aaupdvet ta dedopéva péow HTTP requests omd to REST API.

To 1610 ovpPaivel ko oty mepintmon aArayng pvbuicewv. H epappoyr otéivet HTTP
request cto REST API kot 1 vmpecio dtaductdov givor vrevBovn yo T dekmepainon
TOV EVIOADV.

Me avt6 TOV TPOTO EMTVYYAVETOL EXIONG 0L OLPOLPETIKOTNTA Kot EVEMEIDL EMTPETOVTAG
GT0 YPNOTN Vo TPOocHESEL avd TAGO GTIYU VEOLG OUGONTNPES KOl LUKPOEAEYKTEG GTO
GLGTNUO Kot VO YIVETOL OVTOUATO 1) EVOMUATMOOY TOVG Kot 1) TPOPOAT TV LETPCEDV

TOVG O TNV EQAPLOYN.

1.3 Aop] OuTA@paTIKNG EpYOciog

H ocvykekpipévn atopukn SIMA@UOTIKY epyacio amotedeiton omd entd ke@dAora.

210 TPMOTO KEPAAOO TAPOLSLALETOL LLdL EIGAYMYTN 0TO BEUN TG OTOUKNG OITAMUOTIKTG
gpyaciog Kot eneENynon Pacik@v OpmvV IOV YPNGLUOTOOVVTOL GE OAN TNV EKTUGT] TOL
KEWEVOL. AKOUa, YIVETOL avapOpd GTO GTOYO TNG ATOUIKNG SIMAMUATIKNG EpYACiaG, G
TOPOUOIEG  TPOCEYYIGEIS TOV GUYKEKPEVOL GTOYOV KOl 1  TPOGEYYIG TOV

amoPocioTNKe Vo akoAovOnOei.

270 0£0TEPO KEPAALO TNG ATOUKNG SIMAMUOTIKNG EPYOCTOG YIVETAL OVOAVTIKY OVOPOPEL

OTNV TAOTQOPUO HIKPOEAEYKTH TOL Ypnolpwomombnke yw ™ ovykekpiuévn A.AE,



Raspberry Pi kot otovg aucOntpeg mov Ppiokovial eVOUEVOL GTO GLYKEKPIUEVO
pikpogheykty. EmmAiéov, yivetor ava@opd oTiG YADGGEG TPOYPAUUATICUOD KOl GAAEG
TEXYVOAOYIEG TOVL  YPNOUOTOMONKAY Yl Tl OLAAOYN OEOOUEVOV OO  TOVG

GLYKEKPIUEVOVG OoONTIPEC.

210 TPiTo KEPAAOLO YIVETAL OVAPOPA OTIC OTOLTIGELS TG EQPUPUOYNG TOV OVOTTUYOKE
KOl 6TO OYEOOUO TNG VAoToinong g epapuoyns. IapatiBetor apyikd por ovaivon
TOV OTOITHCEMY TNG OLYKEKPIUEVNG €popuoyns He T Pondewa cevopiov kot
Swypappdtov xpnong. Emmiéov, eényeitol o oyedtacpdg ™G EQOPUOYNG HE TN XPNoN
Swypappdtov UML.

210 T€TOPTO  KEQOAOMO YIVETOL OVOALTIKY) OVOQOPO OTIS TE(VOAOYiEG OV
YPNOUOTOWONKOV Y10, TNV VAOTOINGT TN EPAPUOYNS Yo KivnTég cvokevég Android.
Yvykekpipéva, yivetor avagopd oto Android SDK, ot Pifrobnkec  mov
YPNOLOTOMONKAV KOl OTIS VINPEGIEG SOOIKTOOV TOL YPNGLUOTOEL 1| EQUPLOYT.

Télog, yivetow avagopd otnv vmanpecio. Anyplace tnv omoio ypnowuomolei 1

GUYKEKPLUEVT EQOPUOYY).

270 TEUTTO KEPAAOLO TEPLYPAPETOL AVAAVTIKA 1] KAOE 0006VT TNG EQAPLOYNG Y10t KIVNTES

OLOKEVEG Kot yivetor o emeEnynon Tov oabéciumv pubuicemv mov TPocPEPEL M

EPAPUOYT].

210 €KT0 Ke@AAowo yivetar aviivon tng peBOSOL MOV YpnoYoTOmONKE YL TV
afloAdynomn g Mo WAV EPAPUOYNG YL KIVNTEG GUOKELES Kol €EAYMYY] GYETIKMOV

OTOTEAEGUATOV.

210 éBoopo Kepdiowo yiveron avaeopd oto copmepdopato mov e&nydnkav petd v
dtekmepaionon g aEloAdynong g Kwntng eQoproyns Kabdg Kot 6TIG duVaTOTNTEG

EMEKTAONG TNG KIVNTNG EPAPLOYNG KOt YEVIKA OAOV TOVL cuoThpatog SensoMan.



2 MMhoteopupo Mikpoeieykti Raspberry Pi

2.1 Ieprypoon 8
2.2 'Adooeg [Ipoypoppaticpon 10
2.3 AwoOntpeg 11
2.4 Raspberry Pi to Arduino Module 12

2.1 Tleprypaon

To Raspberry Pi, givatl évog yoauniol KO6ToUC NAEKTPOVIKOS VITOAOYIOTHG 08 HéYeDog
TIOTOTIKNG KAPTaAG, Tov dnpovpyndnke oto Hvouévo Bacilelo amd to Raspberry Pi
foundation [21]. O kbpiog oxomde dnpovpyiog Tov Raspberry Pi fitav n didackokio tng
emomung g [HAnpopopikng ota oyoleia.

Méypt tdpa Exovv vAomomBel téocepa poviéda Raspberry Pi pe mpdto to Raspberry Pi
1 model A nov akolovbeiton amd to Raspberry Pi 1 model B, Raspberry Pi 1 model B+
ko Raspberry Pi 2 Model B.

"o ToVg GKOTOVG TNG OTOIKNG SIMAMUATIKAG £pyaciag ypnolponodnke to Raspberry
Pi 1 model B.



2.1.1 Raspberry Pi 1 model B

To Raspberry Pi model B eivot por ynAdtepov mpodioypa@dy TopoAilayn TV opytkov
Raspberry Pi. ITepiéyer 512MB RAM, 2 USB ports kat 60pa Ethernet .

1 palapmck

Mpine 21z GAJ. 12T 5A. LET st LED'x

o b 1 b

Ewdévo 1: Raspberry Pi Model B

[Tépav avtov, to Raspberry Pi nepiéyet 21 GPIO pins ta omoia ypnoiomotodvtat yio
oVUVOEDT TOV HE eEMTEPIKA KuKA®pata. EmmpocHeta mapéyovror moAAég duvatoOTNTEG
Ol VVOESNG HE TEPLPEPELNKEG GVOKEVEG £16000V/e£000V O TOVTiKL, TANKTPOAGYLO,
006vn (uésw HDMI cable) , camera kAn. ‘Eyovtag 1o dik6 tov emelepyaoty Asttovpyel
AVTOVOLLO MG NAEKTPOVIKOS VITOAOYLIGTIG.

A&iler va onuelwdel 6tL T pins mov Ppickoviar oto GPIO module dwfalovv pdvo
YneKo onual.

Axopa pio aoonueiom dvvorotnto mov mapéyel to Raspberry Pi eivar to 6Tt
emurpénet T ovvdeon pe Arduino péom kolmdiov USB kat n emtkovaovio Kot EAEYY0G
TOV HECM HLOG YAMDOGOG TPOYPAUUATIoNOD Y. Python. Avto meptypdeet pio onpovTikn
wiotrta tov Raspberry Pi va Aertovpyei pe to Arduino g master-slave divovtog

evtoréc oto Arduino kot Aapfavovtag petpnoelg Kot omotelécpoto. EmmAéov, oto



Raspberry Pi 6a uropovoe va eykatactadel To mpodypappo mov cuvoéel to Arduino pe
NAEKTPOVIKO VITOAOYIGTH KOl Vo AEITovpyel g HEB0S0S POPTMONG TPOYPOUUAT®V TAVE®

oto Raspberry Pi.

2.1.2  Agrrovpykd Tootnpa

Ymapyovv morlvdpifpo AEITOVPYIKG GLGTHATO TOL UTOPOVV Vo gyKataoTadodv otnv
TAateoppo. pikpogleyktn Raspberry Pi pe ta mo onpogily amd avtd vo givar Linux
Slovopéc.

H vrepioydovca emhoyn eivar to Raspbian to omoio Paciletar otn Linux dwavoun
Debian. To Raspbian épyeton pe ypfiowa mpoypdupata 6nwg to IDLE, éva
eneepyoot) kewévov yia Python kor to Scratch éva cvotmuo yuo dnuovpyia
TOLYVIOLDV LE OKOTO TNV EKUAON O TPOYPUUUOTIGHLOD.

Axépo o emAoyn mov mpoopiletar yio mo eEEOIKEVUEVES LETPNOELS amd alcONTNPES
Kol €ivol TEPLocOTEPO MPOGOVATOMOUEV 6T0 VAKO Tov Raspberry Pi givar to

Occidentalis mov

2.2 TAOGGES TPOYPOUNUTICHOV

H wmro tov Raspberry Pi va Aettovpyel og awtdvopog vmoloylotg mopéxel
SVVATOTNTO TPOYPOUUATIGHOD GE TOAVAPIOUES YADGGES TPOYPUULATIGUOD.

Apykd, AMOy® tov OTL TO AEITOVPYIKO GLOTNHO TOL gyKoTaoTabnke oto Raspberry Pi
givor o dtavouny tov Linux mapéyetar 1 duvortdHTTO HECH TOL AELITOVPYIKOD
GLOTNLOTOG O TTPOYPAULATIONOG o€ bash.

EmnmAéov, n kOplo yAdooo mov ypnotponoteitar oto Raspberry Pi givor  Python oot
napéyel duvorotnteg npocPaocnc ota GPIO pins wov Bpickovtar oto Raspberry Pi. H
Python pmopei va ypnoporombei kot yio tpdéoPaocn ota USB ko Ethernet ports.

Onwg mpoavoeépOnke, AOym tov dvvatotntewv tov, to Raspberry Pi umopei va
TPOYPOUUOTIOTEL pE PHEYAAD aplOUd YAWGGHOV TPOYPUUUATIGHOD OTMG Y10 TOPAOELY LN

Java, C, C++ k.
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2.3 AwOntpeg

o ToVg OKOTOVG NG OTOMIKNG OIMAMUOTIKAG €pyociag ypnoltomondnkay dvo
aoOnpec Yoo GuAAOYY dedouévav. Ot asbntipeg avtol sivar Evag OTOAVTIOTATNG
Ko évag Beppoavtiotdrng (thermistor) yevikod tomov. Inueudvetor 6Tt ot 600 o TAVm
a1 Tpeg Oev mTPOGEEPOLVY TN UEYIGTN duvaty] akpifela aAld eivar éva KaAd onpeio
ekkivnong v e€otkeimon e tov Tpdno cLAAOYNG dedouévmv amd to Raspberry Pi.

[Mapora ovtd, oto Raspberry Pi pmopei vo. cuvdedet pio mAinbopa and oicOntipeg pe

SLOLPOPETIKA YOPOKTNPLOTIKA 0 KaBEvag Kal StapopeTikd onpato eE600v.

2.3.1 ®otokitTrapo — LDR awcOnmipog:

O aweOnmpag mov ypnoiponomdnke yo pétpnon tov emtog givar o PDV-P9203. To
GLYKEKPLUEVO €100¢ acOnTpa ival oyedtacuévo yio va arcbdvetar To emg amd 400 og
700 nm. Avtoi ot potoavTioTtdteg givar dabécipol o gvupeia KAlpaka aviiotdoewyv. O
GLYKEKPLUEVOS ouoOnTpag €xel avaroywkn €odo. Ilepiocdtepeg mAnpogopieg ya to
CLYKEKPEVO pmTOOVTIoTAT KabMg kot to datasheet ywo to cvykekpyévo aodntipa

Bpiokovtar otn Piproypaeia [1].

2.3.2 Ogppoavtiordtne — NTC acOnmipog:

O awsnpog mov ypnopomomonke yio pétpnon g Oepuokpacioc eivar o NTC . To
GLYKEKPLUEVO €100¢ aoONTpa Opa G BEPLOAVTIGTATNG LE UNOEVIKY OVTIGTOGT) GTOVG
25 °C. O ovykekpyévog arsntipoag Exet avaroykn £€odo. Ilepiocdtepeg mAnpopopieg
Y. T0 ovykekpiuévo Bepuoovtiotatn kobmg kot to datasheet yio to cvykekpiuévo

ateOnmpa Bpiockovtotl otn Pifroypaeio [2].

11



Ewoéva 2: Ov auoOntiipeg cvvdedepévor oto Raspberry Pi ypneponordvrog To Raspberry Pi to
Arduino shield

Xmv mo mwive ewova (Ewova 2) eaivovior ot 600 aweOntipeg mov Ppickovran
ovvdedepévol oto Raspberry Pi. Onwg gaivetar amd v €1KOVa, ¥PNOLUOTOIEITAL TO
Raspberry Pi to Arduino module kot 1 £€€060¢ Twv 600 aicOntRpev gival cuvoedenévn
ota avoloyKa pins mwov mpooeépet to shield. Avtd dievkoAdvel ™ AMymn UETPGEDV
AoV LETOTPETEL LE TN XPNoN UG PPAI0ONKNG TO avOAOYIKO CTLLO TV 0GONT POV GE
popen mov pmopel vo avayvopiotel and to Raspberry Pi. H cOvdeon tov mo mévo
aeOnmpov yopic 10 cvykekpévo shield Ba amoitodoe emmiéov eéaptiuote OmmG
TUKVOTES Y10 LETOTPOTH) TOV AVAAOYLKOD TOVG GYLLOITOC GE YNOLOKO.

A&ilet emiong va onpelmbel 611 o KOKA®UO TOV XPNGHOTOMONKE Yo TNV EVEOGCT TOV
dvo asOntpwv oto Raspberry Pi dev dtapépet and 10 KOKA®LLO TTOV YPNOIHoTOOnKe

Yo TV évoon Tov id1ov aedntmmpov oto Arduino.

2.4 Raspberry Pi to Arduino shield

H ¥éa mico amd to Raspberry Pi to Arduino shields eivar va to va emitpéyet
omowndnmote amod to. shields, boards kot connection modules mov ypnoipomolovvTal 6To

Arduino va ypnowomomBovv oto Raspberry Pi. Tvykekpuévo, petatpénet ta pins

12



€16000v Kot e£600v Tov Raspberry Pi oe avtd tov Arduino dtotnpdvtog ovETapeg OAES

T1g VTOLOTEG Aettovpyieg Tov Raspberry Pi.

Ewéva 3: Raspberry Pi to Arduino Shield

EmmAéov, yw olokAnpwon g ovuPoatdtnroc, m €ropic mov  OMUOvPYNoE  TO
ovykekpyévo module viomoinoe emiong ) Ppriodnkn arduPi n omoia emttpénet
XPNON TOVL KOS MOV ypnowonoteiton oto Arduino vo ypnoipomowmndei Kor GTo
Raspberry Pi. Avti n Bipfhodnkn, mov givar ypauuévn oe C++ viomoiei cuvaptioelg
OV EMTPEMOVV TOV EAEYXO NG €16000v/eE6dov tov Raspberry Pi cav Arduino
€10000/¢£000 cuUTEPIAAUPOVOLEVOV TOV OVOAOYIKOV €16000V/eEG0mV Tov €xel TO
Arduino. To 7o Tave emTLYXAVETOL UE VAOTOMUEVEG GuVaPTHGELS TGS PLAoOnKng

OV AVOAQUBAVOLV TN LETOTPOTY| KOl TOV EAEYYO TMV CNUATOV.

O1 duvatdtTeg TOL TAPEYOLY TO cLYKeKPEVO Module ko Bipriobnkn otddnkay ToAd
BonOntikég ot Swdikacio ANYng UHETPNOE®V Omd TOVG oucHNTPES TOL NTOV
ovvdedepévol oto Raspberry Pi agod avélafe Tn HETOTPOTT| TOL OVAAOYIKOD GHLOTOC
and Tovg alcinTipeg oe Yyneako onuoe tov avayvopiovv ta GPI1O pins tov Raspberry

Pi. Xpnowonoidvtag v mo mave pébodo, eEalelptnke N avaykn ypnong emmAiov

13



KuKAopdtov kot modules kot dlevkOAlvve T GLYYPOET TOV KAOSIKO 0pod TAEOV O

KOIKAG ov dnuovpynonke sivor ypopupévog oe C++.

SOUTEPUGLOTIKA, Y10 TI] GLAAOYT LETPNCE®V OO TOVG acHNTAPES YPNOIUOTOONKE N
GLYKEKPLUEVN HEDODOG KOl OVGLOGTIKA Y10 TO KOUUATL GUAAOYNG OESOUEV@V Omd TOVG

ateOnmpeg to Raspberry Pi ypnoyomombnke wg Arduino.

[Tepiocodtepeg mAnpopopicc v 0 ocvykekpiuévo module ot ) Bipriodnkn arduPi
Bpiokovtat 6to oyetikd documentation poli pe mopodelyLoTo KOOKO TOL EVOMUATOVEL
™ ovykekpipévn Piprodnkn yia dnpovpyio tpoypappdtov oto Raspberry Pi [3]. ‘Eva
TAPASELY O KOJIKA TOV YPT|CLLOTOLEITOL Y10 TN ANYT| LETPNGEMV OO TOVS AoONTNPES

eaiverot wo kot (Zynua 1).
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int photocellPin = 0; // the cell and 10K pulldown are connected
to al

int photocellReading; // the analog reading from the sensor
divider

int LEDpin = 11; // connect Red LED to pin 11 (PWM pin)
(this is not needed to use the sensor but if you have one laying
around it could add a cool affect! This can be bought at your
local Radio Shack.)

int LEDbrightness; //
void setup (void) {

Serial.begin (9600) ; // We'll send debugging information
via the Serial monitor so if you can read it without using a
led

}

void loop (void) {

photocellReading = analogRead (photocellPin);

Serial.print ("Analog reading = ");

Serial.println (photocellReading); // the raw analog reading
// LED gets brighter the darker it is at the sensor

// that means we have to -invert- the reading from 0-1023
back to 1023-0

photocellReading = 1023 - photocellReading; //now we have
to map 0-1023 to 0-255 since thats the range
analogWrite uses

LEDbrightness = map (photocellReading, 0, 1023, 0, 255);
analogWrite (LEDpin, LEDbrightness);
delay (100);

}

Iypoe 1 : Kodwkag yio avayvooen onpatov oné arednmipeg oto Arduino
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3 Kwnt gpappoyn SensoMan

3.1 Avédivon arortcemv 16

3.2 Xyed10oudg CLOTNUOTOG 23

Y& 0VTO TO KEQPAANLO YIVETOL AETTOUEPNC OVOLPOPE GTNV OVOALGT] TMOV ATOLTHCEDV TNG
epappoyng SensoMan kafdg kot 6To oXedAGUO Kol TIS Agttovpyieg e epappoyns. H
aVAALGY TOV OTOTHCE®V KOl 0 CGXEONGUOC TNG €QOPUOYNG Yivetal pe tn Ponbewa
oyxedlaypappdrov UML. Ztn ocvvéyeln, mapovoidlovtor 6Aeg ot 000vVeg TIC PAPUOYNG

Kot gne€nyeiton avaAvtikd n Aettovpyia g kdBe 006vNC 6TV €QapROYT.

3.1 Avdaivon amort)ce®v

Onwc mpoavapépOnike, o1 KUPLEC AMATAOELS TG EPAPLOYNG Eva:
1) n dayeipion TV aeHNTHPOV 0md amopaKpLGUEVT ToToBeaia Kat,
2) N 7mpoPorn TOV HETPNCE®V OmO TOVG oucONTAPES amd  ATOUAKPVGUEVN
tonoBecia.
o kaAVteP OVOALGON TOV OTOITNCE®V NG E€QPAPHOYNG, Ypnotipomomdnkay 600
péfodot e€aymyng tov amaitnoemv. Ot pébodor avtol mepthapfdvovy Ta dloypapLoTo

nepumtdosmv ypnong ™m¢ UML (Use Case diagrams) kot oevdpio ypnong g
EPAPUOYNG.

Xe aut) TV evotnto €ENYOVVTOL GVOAVTIKO Ol OTOLTNGES TOL GULGTNUOTOS HE TN

BorBeta draypappdreov UML ko cevapiov ypriione.

16



3.1.1 Mepurrdoeis ypniong

Ta daypdippota xpnong TEPLYPAPOLY TEPIANTTIKA OAES TIC AELTOVPYIEC TOV GUGTNOTOC
Kol 00 TOlEC OUAdES YPNOTAV €KTEAOVVTOL Ol oLyKekpluéveg Aettovpyies. To

SLAypapLpLoL XpNomg TS PapLoyne mopovotdletal Kot eneényeitan mo Kato.

w| LOg in using credentials

Simple Use A
i 1 * .
Slmzl:::rnsor " ccinclude>>-% Change base settings
v

Search for sensors in an

earch for sensar types
inan area

earch for controllers in
dan area

iew a sensors history
values as a chart

iew a sensor's history % «<extends>
values

Root User /
Admin
Sensor Owner

) Search for sensors in an
Deactivate sensor 10 0o oomo-- ,

B
<<includes>

Add a new controller

Change sensor settings

Change confroller
seftings

<<includes= Add a new sensor

<<include==
.

.. <<inclidess

earch for controllers in
an area

Log in using credentials

Ewoéva 4: Avdypappe xpiens SensoMan
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Onwg @aivetor kot 0md TO MO TAVE SAYPOUUN, OTNV EQOPUOYN VTAPYOLV TPElg
HEYAAES KaTNYOPIES XPNOTAOV.

o Amloc ypnomng (Simple user): Ot ypfoteg OVTOL YPNOUYOTOOVY TN

CLYKEKPIUEVN  €Qapuoy] HOVO Yoo TPoPOoA ] TV UETPACE®V MmO TOVG
aloOnTpec.

o Idwkmme owsOnmipov (Sensor _owner): Ot ypnoteg avtoi Pmopovv va

YPNOLOTO|GOVV TNV EQUPUOYT| Y10 TPOPOAN T®V HETPCEMV TOV OleONTHPOV
TOVG OMOIOVG KOTEYOLV KOl Yl OAAOYN TOV PLOUIGE®V TOV GLYKEKPIUEVMV
a1 TNPOV/ TAATQOPUOV LKPOEAEYKTAOV TOV £YOVV VIO TNV KATOYY| TOVG.

o Awysipwtic  (Root User/Admin): Ot ypnoteg ovtoi umopodv  va

YPNOCLOTO)COVY TNV €PAPUOYN Yo TPOPOA TV GToEI®V TOV oenTpwv

Kot TV aAlayn Tov puipicemv OA®V TV alcinTNpOV GTO GOGTNLLO.

3.1.2 Xevapro ypNong 10V GUGTHNATOS

o gdkohn eEaymyn tov amoitnoewv ¢ KaBe opddag ypnotdv omnd 10 cHOTNUA
dnuovpynnkav mlavd cevdplo xpNong TOV GLGTHUOTOS Yo TIS TPEIS KOTNYyOpieg
ypnotwv. Tibetar o mapdaderypo TG ¥PHONS TOV GLGTHLOTOS Y0 TAPAKOAOLONON Kot
dwyeipon tov asntpov Tov amoTeEAOVV £va GUGTNUA AGPAAEING GE €vol LOLGETD.
AOY® TOL pEYAAOL aplBpol acHnTpOV OV VIAPYOLY GTO LOVOEID, O JLXEIPIOTNG
éxel dwympicel oe dvo dropa TN dwyeipion tov acOntpwv. Eriong, vrdpyel éva
dropo to omoio etvar vevBVVO Yo TN GTEVI TOPAKOAOVONGN OA®Y TV acHNTPp®V Kot
EVNUEPMOOT] TOV SLYEPIOTH 1| TOV WIOKTNTAOV TOV csntipmv yuo Toxdv ceaApata 1

LETPNGELG TOV VTLOJEIKVHOLV SLAPPNEN GTO HOVGEID 1| KATOL) KOTAGTPOPY].

Emotdtg povoeiov - AmAdg ypnotg: To dtopo oavtd dev eivar vmedbOvvo vy ™
dwyeipion tov aontpov oArd Yy TNV TopaKoAovONoN TV HETPNGE®V TOL KAOE
acnTpa Yo aviyvevorn toxdv dvcsiertovpyiog otovg aicOntpes. Emiong, to dropo
avtd givar vrebBvvo Yo TV TAPAKOAOVONCT TOV TEAELTAIWV UETPNOEOV OO TOVG
aoOnmpec ®ote va avtiineBel av vrdpyer mepintmorn KaKOPOLVANG eVEPYENG OE
Kkémowo omd to ekBépata Tov povoeio. O emotdng, Aappdvel véa amoteAéopaTo omd
NV €QapUoY Kabe 000 AENTA KOl GTN CLVEXELN GLYKPIVEL TO VEO OMOTEAEGHO LE TOL

TPONYOVUEVA.
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YrevBvvor cuvtipnong cvotuotoc — Idokmreg awcOntpov: To dtopo avtd sivol
vrevlovva ylo T cwot) Asttovpyia Tov acOnTipov. Otav evnuepmdvoviol amd Tov
EMOTATN Yoo TEPlEPYEG UETPNOELS AMO TO GLOTNUO GLYKPIVOLV TIC UETPNGES TOV
astntpov Katd TN SdpKeln €vOg XPOoviKoL dtooTnpotoc. Av amoderybel otl €vag
aesOnpog duoheltovpyet, yio mopdderypo o atcOnmpag Bepudtntog divel vepPorikd
ymiég Bepupokpacieg yio €va HEYAAO YPOVIKO OlAoTNUO, TOTE O 1OIOKTNTNG TOV
GLYKEKPIUEVOL oGO TP UTOPEL VAL TOV OMEVEPYOTOUGEL £TCL MOTE VO, NV OIVOVTOL
01 AavBaoHEVES TIHEG GTO GUGTNIOL. 2T GUVEXELX, O WIOKTHTNG TOV oot pv propet
va oAAGEEL TOV EAATTOUATIKO ousOnTipa Kot va mpochécel éva véo aioHntpa o610

GUGTNULA Y10 ANYT) TOV VEQV TILOV.

Ak, 0 1B10KTNTNG TOV ausOnTNpov propel vor aAAACEL T GUYVOTNTO TG AVAKTNONG
dedopévov and tovg aentpes. o mapddetypa, o€ dpeg Tov 0 Kivovvog dappnéng
elvan peydiog, o mpémet vo pmopel vo LeYOAMVEL TN GLYVOTNTO OVAKTNGNG SEGOUEVOV

YL ypnyopotePo eviomioud mapapacnc.

Awyepiomg ovotiuatog : To dropo avtd Ba mpénet va sivan oe BEom va extelel OAeg
T1G Agrtovpyieg T0V GuoTNHATOC. Ba TiBeTan MG 110KTNTNG OA®V TV oGNPV Kot Oa
pumopel avd mhoo otiypr] vo Ol TG TeAevtaieg aAAG Kol TOANOTEPES LETPNOELS Ao
Olovg toug aicOntpec. EmumAéov, sivar og Béon va aAddlel T cvyvotta OAV TV
oo mpov aAdd Kol vo arevepyomolel ocOnmpes. Extog avtov, o dtoyeplotg Tov
cvotiuatog Ba mpénel va glvar oe Béom va mpocBitel véoug arcOntipeg oAAd Ko

TAATQOPIEG LKPOEAEYKTMV GTO GUGTILAO.

3.1.3  A&1tovpyIKég 0TONTIGELS GUGTI|HATOG

Amd 10 Mo TAVE GEVAPLO KO TO OLdypappa xpnomng eENyonkay ot mo kdto Asttovpyieg
oL Ba Tpémel va VAOTOLEL TO GVGTNA dlayeiplong TV acOnTp®V:

e Eic000¢g 610 GOGTNUO Y10 SLUPOPETIKES OUAOES XPNOTAOV
Eivon amapaitmrog o kabopiopdc pog pebodov avayvaopiong tov TOmMOV ¥pNoTH 7oV
ntd mpdécoPaocm oto cHoTUo KAODS OlaPopeTikol ypNoTeg B £xovv SLOPOPETIKES

duvatdTNTES XPNOoNG NG EPoproyns. To chotnua Oa Tpémel va d€xeTol T0 GLVOMUATIKO
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TOV XPNOTN Kol va, avayvepilel av mpdkettal yio amdd ¥poTr, WI0KTHTN csntipmv 1
SlyelptoT Kot vo evepyonolel / amevepyonolel kamoleg Aertovpyieg avaroya. Eniong ,
avéloyo LE TOV TOTO TOL ¥PNOTH OALL KOl TO GTOLXEID E1G0YMYNG TOL GTO GUGTNUA,
EMOTPEPOVTOL LOVO TOL OEOOUEVA TTOV TOV APOPOVV (TPOPOAT LOVO TOV GESOUEVOV TMV
a1 TPV ToVG 0Toiovg dtoyelpileTal O GLYKEKPIUEVOS YPNOTNG).

Opddeg ¥pNoTAOV 7OV UTOPOVV Vo YPNCLUOTOMGOLY VTR TN Agttovpyio: AmTAOG

YPNOTNG, [010KTTNG CLsON TPV, AloElploTIC.

e [IpoPoin tehevtaiov peTtpnoewyv omd osOnTipeg

AAMN o Pacikn amaitnon mov Ba mpémel va. vAomolel To oVt glval va divel T
duvatdTTo 68 OAOVG TOLG YPNOTEG VO PAEMOLV OVA TAGO OTIYUN TIG TEAELTOUES
UETPNOELG ad OAOVG TOVG UGONTPES YO TOVG 0TTO10VG £X0VV dikaimpa va PAETOVV TIG
TIES. AvTo TtepAapPavetl To xpovo Tov omoio AMEONKE 1 cLYKEKPLUEVT LETPNOT, 1| TIUN
TOV CONTNPA TN CLYKEKPLUEVT YPOVIKT] GTLYUN YL O OloON TP TPOKEITAL QAL Kot
TANPOPOPIES CYETIKA LE TO GE TLOL TAATQOPLLO LUKPOEAEYKTY] PpiokeTol GuVOEdEUEVOG O
kéOe aicOntpoc. H avalnmmon amotehecpdtov 0o mpémer va yiveton Pdon puog
tonofeciog mov divel 0 ¥PNOTNG Kol UIKG OKTIVOG £TOL MOTE VO EMGTPEPOVIOL GTO
ypotn puoévo ot awcOntnpeg mov Ppickovtal otn meployn Yop® amd TN Tomobesio mov
éxet emié€el. Emiomg, Oa mpémetl va divetar 1 Suvotdmta Tpidv eWmv avaltnong yo
OTOTEAEC AT,

o Avalimon yw oaweOnmpes: Oa mapovcidlel o€ pi AMGTO OAOLG TOLG
et peg mov Ppédnkav and v avalnnon aveaptnta and Tov THTO TOVg
KOl TN TAOTQOPLLOL LUKPOEAEYKTY) GTNV OTtol0l Elvatl cLVOEdEUEVOL.

o Avalntmon yu TAATQOPUES LKPOEAEYKTOV: Emotpépel 610 ¥protn OAeg TIC
TAOTOOPUES KPOEAEYKTAOV TIG omoieg dwaxelpiletan pali pe tovg acOnmpeg
mov PpicKovTol GUVOEOEUEVOL OTIG TAATPOPUEG OVTEC KOl TIC TEAELTOIES
petpnoelg tov kabe acOntipa. AnAadn, EMGTPEPEL Ta 1100 ATOTEAEGLOTOL
pe v avalnmon yo aucOntipec aALG To omoteAéopata eivon TaSvounpéva
ava TAATEOPLO LUKPOEAEYKTY).

o Avalniton yw tomovg aeOntipwv: Onwg v avalntmon ywo aicOntmpeg
OAAG QIATPAPEL TO OMOTEAEGUO £TCL MGTE VO EMOTPEPOVTAL Ol TIUES €VOG

puévo tHmov oenTpoVv T.Y. POTOHS.
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Opddeg ypNoTdV OV UTOPOVV VO YPTCLULOTOCOVY VT TN Agttovpyio: ATAGS

xpNotg, [d1okTNg ausbntpwv, Aloyelptotig.

o TIpofoln 1otopikdv petpricewv Tov kdbe asbntnpa
Ov ypnoteg tov ovotiuatog Ba mpémer va elvor oe Béom va PAEmOvV Olec TIg
TPONYOVUEVES PETPNOELS TOV KAOE aroOnthpa. Avtiy n Aettovpyio Pondd onv edpeon
ONUOVTIKOV TOPEKKAMOE®MV OTIC HETPNOELS KOl TNV OVIYVELST SPOPOV GPOAUATOV
otovg awsntipec. Eniong, fondd oty avayvopion Tipdv mov icwg vrodniovouy ott
KATL 0V TAEL KOAG e TO cLOTNHO VIO TapakolovOnon (m.y. moapaficcn onttiod o Eva
ocuoTNUO ac@areiog). o vrdpyovy dVO TPOTOL TPOPOANG TWV IGTOPIKMV TIUADV TOV
Kk&Be acOnTpa:
o IlpoBoAn e AMota: Oa wpémel va epavifetonr 6To ¥prHotn pia Alota pe OAES
TIG TPONYOVUEVES LETPNGELG TOV ALGON TP TOV EMAEYETAL TASIVOUNUEVES GE
avéovoa oelpd e PAcn TN ¥POVIKN GTLYUN TNG LETPNONG TS KAOE TIUNG.
o IIpoPoin oe ypapwn mapdotacn: Ot Tiuég Oa mpémet va elvan drabéoipeg Ko
®G YPOPIKN TOPAGTACT] TOPOVGLALOVTOS TIG TIUEG GTOV AEOVa TV Y Kol TNV
YPOVIKY| oTiyur| Tov ANeOnke N KaOBe péTpnon otov dEova TV .
Opddeg ypnoTdV 7OV UTOPOVV VA XPNCLUOTOMGOLV VTN TN Agttovpyia: AmTAOS

xpNotns, IS0k ausbntpwv, Alyelptotig.

e Alayn Bacwkov puBuicemv e Epaproyng
O «éBe yprotng Ba mpémet vo pmopet va aAhaEet Tig facikés puBuicelg g epapUoync.
21ig pvBuicelg avtéc meptrapfdavovior to Paocwkd URL yia mpoécPacn otig vanpeoieg
OlOIKTOOV, 1 TOVTOTNTO KOl O OPOPOG TOL KTpiov Yoo To omoio OéAel va PAémet
Anyplace Points Of Interest. Avto Ba Tpémel va VIGPYEL YIoL VO LITOPOVV OL YPNOTES VL
Kkévouv avalntnon Kot emeepyacio TV Sk®dV Tovg dedopévav mov 16mG va glval
amodnkevpéva oe kdmola GAAN vanpecia dtadiktvov. Ot puBpuicelg avtég Ba mpémet va
aAhdlovv KaBe @opd TOL O YPNOTNG GLVOLETOL OTNV EQAPUOYN KOl Vo OlveTon 1
SVVATOTNTO GTO YPNOTN VO EMGTPEYEL OTIC TPOEMIAEYUEVES pLOICELS avEL TAGH GTLY .
Opddeg ypnoTdV 7OV UTOPOVV VA YPNCLUOTOMGOLY VTN TN Agttovpyio: AmTAOGG

xpNotns, [d1okg ausbntpov, Aloyelptots.
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e POOon mapapétpmv GALOYNG dedopEVEOV
Ot 1310KTATEG TOV cGONTAP®V Kol Ol SLUXEPIOTES TOV GLOTHHOTOC Ba Tpémet var elvarn
oe 0éon va aALAlovV SLAPOPEG TAPAUETPOVS GLAALOYNG OEOOUEV®VY OO TO GUGTNUO.
Avtég o1 puBuicelg avorlvTikd Tepthapfavouy:
o Amevepyonoinon acOntypmv: Ot 1810KTITEG TV aeONTpwV Ba Tpémet
Vo Umopohv Vo OmEVEPYOTOIOVV OAOVS TOLG alcOnTpeg HECH NG
EQOPUOYNG £TOL BOTE Vo UV AauPdvovv TAEOV HETPNOEIS OO OVTOVG
TOVG e pEC.
o Alayn cuyvotNTog GLAALOYNG dedopévmv amd aotntpes: ['a Tov kabe
asOnpa, Oa Tpénet va divetar 1 SuVOTOTNTA CAAAYNG TNG GLYVOTNTOG
OV GLAAEYEL KOl GTEAVEL PETPNGELS 6TO GVoTNpa. Ot cuyvoTNTEG OVTEG
Ba pvOpuilovion o devtepOAETTO.
o  AlMayn ovyxvoTNTOG GLAAOYNG OEOUEVOV OO TOVG HIKPOEAEYKTEG:
Onwg kot v aArlayn TG ovyvOTNTAG GLAAOYNG dedOUEVAOV OO TOVLG
acnmpec aAld Bo woyvel Yoo OAovg TOoLG aucHnTpeg mov elvan
GLVOEDEUEVOL GE L TAOTOOPLLO. LKPOEAEYKTY).
o Amevepyomoinom mhateopuag pikpoereykm: Onwg v amevepyomoinon
evog ouoOntpa aAld Ba 1oyvel Yo 6Aovg Tovg ousOnTpeg mov gival
GLVOEDEUEVOL GE L TAOTOOPLLO. LKPOEAEYKTY).
Opddeg ¥pnoTdV Tov UIopoHV VO ¥PNCULOTOCOVY avTh TN Agttovpyia: IdtoktrTng

aoOnmpov, AlayelploTtic.

¢ FEioayoyn véov oucntpwv 610 GOGTNHA
Ov wioktteg TV awchnmpov Ba mpéner va sivor oe Béomn va odyovv vEoug
acntpeg oto ocvotTUa Yoo TopakoAovOnon tev dedopévav amd ovtovs. Ot
acntmpeg mov Ba ewodyovrar Ba €xouvv éva ovykekplévo Ovopa, TOmo (T
Oeppomrog) ko Bo mwpémel vo ONAMVOVTOL G CLVOESEUEVOL GE U0 TAOTQOPUOL
UIKPOEAEYKTY. XN SvvExel o vrevbuvog Yo to véo aucOnmpa Bo devbetel v
GUVOESN TOV HE €VOL LUKPOEAEYKTY] KOL TNV JOOIKOGIO EICAYOYNG TOV UETPCEDY TOL

GTO GUGTN A

22



Opddeg ¥pnoTdV OV UITOPoHV VO YPNCULOTOICOVY AVt T Agttovpyia: IdtoktrTng

N pov, AloyEPLOTHG.

e Eiocaywyn vEwV [UKPOEAEYKTOV GTO GUCTN LA

Ot 1010KTNTEC OGONTNPOV KOl O SLOYEPIOTEG TOV GLOTNHOTOS B TPEmeL va eivan og
Béom va €16ayouV VEOLG WIKPOEAEYKTEC 0T0 cvotnua. Katd  dadikacio elcaymyng
TOV puKkpoeleykty] Ba divetan €va OVopo GTOV HIKPOEAEYKT KOOMG Kot 0 TOTOG TOV,
oniadn, av eivan Raspberry Pi 1 Arduino. X cuvvéyeio, o vrevbovvog yio owtd to
pikpoereykty 0o mpémetl va devbetel T pnéBodo cHivoeong Tov 6to cOOTNUA, UE GAAL
AOyle tov Tpdémo pe TOV omoio O pkpoeleykThg Ba mpooBiter véa dedopéva yia
poPorn).

Opddeg ¥pnoTdV TOv UITOPOVV VO YPNCLOTOCOVY avTh TN Agttovpyia: IdtoktiTng

actnpov, AloyEPLoTNG.

3.2 Xyedloopnos GVGTNATOS

[To xbto eényeitor avoivtikd n oxediaon g epappoyns SensoMan kot OAeg ot
KAAGELG TOV amoTEAOVV TNV epappoyr|. Emiong, yiveton ene&nynom g aAinAenidpaong
™G KWvNTne €QOpUOYNG HE TNV LINPecion dtadktvov. YevOupuileton OTL Yoo EQaPUOYES
Android cuvnbmg kabe Khaon pe To dvopo activity £yet dikn g 006vn 6TV EQapuoy.
H avoroapdotacn tov oyedocpod tov cvotinuatog yivetar oe dvo péprn. To mpmto
HEPOG TTEPLYPAPEL TTMOG 1) KIVNTH EQAPLOYN AAANAETIOPA e TNV VTN PEGTO SLOSIKTVOV Kot
TO 080TEPO UEPOG TEPLYPAPEL TG €IVl KTIGUEVN 1) EQOPUOYT Y0 KIVNTEG GUOKEVEG

Android.
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3.2.1 ApyITEKTOVIKI] GLCTINOTOS

Smart devices

Device storage

Rest Service-
. update
H Application Server }H—_-_.__,__‘___‘__‘_ Execution

SensoMan | [0t deploys----3  environment :
/ Android
[ ] o
[ 1] Databass Rest Service -

retrieve info

Ewéva 5: ApyrtekToviky] 6ediacn €Qopproyns

2V 7o IOV £KOVO POIVETOL 1] OPYLTEKTOVIKT GYESIOOT TNG EPAPULOYNG KOl IO OVTY|
YPMNOWonolEl GVOTOTIKG GToLyEia TOV ToPEYEL TO TEPPAAAoV extédeons tng. Emiong,

TaPoLGLALETaL 0 TPOTOG EMKOVOVIOG TNG EPAPLOYNG LE TNV VINPEGTO SIASTKTVOV.

2UYKEKPUEVO, T €QapUOY avamtOyOnke Yo vo Tpéxel o€ TMEPPAAAOV EKTEAEONC
Android pe Aertovpywd ovotmpo 4.1 Jellybean kor mdve. Avtd emtpémer oty
EQOPUOYT] VA KAVEL YpNon TOV oucOmpov Kol TV CLGTOTIK®OV GTOLXEI®V 7OV
vapyovv o€ kdbe kwnt ovokevr. H epappoyn xdaver ypnon tov GPS (global
positioning system) mov givar dabéoipo og kGOe Kyt GLOKELN YioL AVEDPEST KO
mpoPoin g tomobeciag Tov ¥protn. AkOUa Lo CNUAVTIKY AErTovpyia TOv TapEXoVV
ol Kwntég oLOoKEVEG elval 1 acvppatn mpocPacn oto dadiktvo. H Aegttovpyio ot
YPNOUOTOIEITOL EKTEVADS OO TNV EPAPLOYT 0LPOV YPNOCLUEVEL OTNV EMKOIVOVIN UE TNV
vnpecion OdktHov M omoior dwbétel OAec TG amopaitnTeG TANPOPOpPiEg MOV
ypewaletar m gpapuoyn. TéAog, n epoppoyn KAvel ¥prion TOL ATOONKELTIKOV YDPOV
TOL VTLAPYEL OTNV KIVIITH GLOKELT] Y10, AroONKELON KATOI®Y TANPOPOPLDV TOL £XOVV VoL

KOVOLV LLE TNV EKTEAEGT] TNG.

And v AN pepld, OAeC oL VTOAOES AELTOVPYIEG NG EQOPUOYNG Yivovtol e

EKTETAUEVT ¥pNOM TNG LINPeciag dadktvov. H vanpesio dtaductiov amoteheitarl amd
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éva e&umnpetnt €QApUOYOV Kot o Bdon dedopévav. O eEummpetne eQopUOy®V
elvat vTevBVVOC Vo AKOVEL Y10 QUTHOELS OO EPAPLOYES KOL VO OTTOVTE e TO KATAAANAQ
ogdopéva 1 va ektelel TIG KaTAANAES Aettovpyieg Yia enelepyacio Tov dedouévav. H
Bdon dedouévav TOL GLGTAUATOC XPNOIUEVEL OTIV ATOOKELOT OA®V TV dEOOUEVDV
OV €YOLV VO KAVOLV HE TOLG oucOntipeg OMAadY OAEC TIG UETPNOEIS TOVG KoL
TANPOPOPIES GYETIKA UE TIC TAUTPOPUEG UIKPOEAEYKTMV OTIG OTOlEG £ivat cuvdedepévot,

TOV TOTO TOVG Kot TNV Tomobeia TovG,.

KdaBe popd mov 0 ypNnog g KIvTNG EQOPUOYNG KAVEL aitnon yio Aym 6edopévav, 1
EQOPUOYN OamOocTEAAEL €va. aitnua otV LANPEGio. SLodIKTVOV. XTN GUVEXELW, O
eCummpem g epapuoy®v ovorapupdver v eEumnpénon Tov OTHUOTOS HE TNV
AVAKTNGON TOV CXETIKOV dEO0UEVODV amd TN PAcT dES0UEVMV KOl ATOGTOAN TOVG GTNV
EQOPUOYYT O U0, TPOKAOOPICUEVT) LOPPT). XTN GULVEXELX, M EQPAPUOYT €lvarl vtevhuvn
v v enegepyacio TG amavTnong amd Tov EELANPETNTH EPAPUOYDOV Kot TPOPOAT TV

dedopéEVMV GE LOoPPT EDKOAN KATAVONTH O TO XPNOTN.
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3.2.2 UML class diagram

<=Java Class==

(9 GetResults SortByController

com.example.tabbedmonitor

<= Java Class=»
{(® LocationChooserActivity

com.example.tabbedmenitor

<<Java Class=»
{3 LogOut

com.example.tabbedmenitor

;CG etRfesults SortBy Coniroller()
< onPreExecute()void

< onPostBExecute] Siring)-void
< doinBackground String(l)

<=Java Class=»
(3 GetResults SortBySensor

com.example.tabbedmenitor

...CGEIHESUIISSGTTB'_I,"S ensor()
< onPreExecute():-void

<» onPostExecute] String):void
< doinBackground{ String(])

T

<<Java Class=>»

5 Mew Campus: LatLng

A mapView : MapView
vsl'l'ﬂ,'..'-i GoogleMap
ﬁFcrptiuns: Siring(]
ﬁFradius_-:}pt: String(]

& type_opt Stringll

o SpinSensorType: Spinner
STOKEN: Siring

o opfion: String

ofradius: int

o sensorType: Siring
aPresultSearch: Siring
Lselected: Latl ng

4 progDailog ProgressDiakog
4PfirsiTimeLocation: boalean

M & onPostExecute{ String)-void

(3 LauncherActivity

com.example.tabbedmenitor et

A5 TOKEM: String
2Pus erfype: UserTypes

ifLaunch erdclivity ()
< onCreate{Bundle)-void

==Java Class==

(= Connect

com.example.tabbedmonitor

..ccunn ech()

< onPreExecute]):void

< onPostExecute{ Siring)-void
< dolinBackground( String(])

& LocationChooserActivity()

< onCreate{Bundle):void

B show Tutorial{)-void

B show Tutorial2ndStep()-void

B isFirstTime()-boolean

@ onlocationChanged{Location):void

@ onCreateOplions Menu(Menu):boolean

@ onOpiions EemSelected{Menukem):boolean

@ onResume():void

@ onDestroy{)-void

@ onlow Memory()-void

B assignResult{ String):void
B show ProgressDialog]):void

@ onStatusChanged{ Siring, int, Bundle):void

@ onProviderEnabled{ Siring])-void
@ onProviderDis abled( Siring)-void

a"LogOut()

& onPreBExecute])-vaid

& onPostExecute(String)-void
& dolinBackground{String(l)

<<Java Class»>
(% UploadSensor

com.example.tabbedmenitor

fUpl-:]adS ensor()
< onPreBxecute]):void

< dolnBackground| String(])

<=Java Class=>

- (3 GetPOIsAnyplace

com.example. tabbedmonitor

A GetFORANyplace()
& onPreBxecute])void
» dolnBackground{Skring[]):String

®\ < onPostExecute] Siring):void

AN

<=Java Class=»
(3 GetSensorTypes

com.example.tabbedmonitar

..CG etSensorTypes()

< onPreExecute]):-void

< onPostExecute( String(])-void

< dolinBackground{ String(]):Stringll

Ewkévo 6:SensoMan UML diagram 1

Xe oUTO TO OWIYPOUUN (OIVETOL 1 TPOTN KLUPLWL KAGOT TOL GULGTNUATOS 1 OTmoio
ovoualetar LocationChooserActivity. Avtr n kldorn amotelel v mpdTn 000vN TTOL
PAémel 0 xpNoTNG OTAV GLUVIEETAL GTNV EQUPLOYN Kol Elvar TPoSPAciun amd TV KALoT

LauncherActivity mov ypnotpevet yio m ohvoeon Tov ypnoTn.
LauncherActivity: Avti n xhdon epoavilel oto ypnotn medio ywo. €00y®YN TOV

oToElov ToL £Tol MoTe va cuvoedel oTo cVuoTNU. XTN cLVEXEl KoAgitan 1 KAdoN

Connect ywa éheyyo tov otolyeiov kol avabeon tov token mov Ba ypnopomombei og
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oA Vv gpappoyn. Emiong, avatiBetal o tHmog ypnotn e epapuoyns v Kabopiopd
TOV evepyeldv mov Ba eivan dabéoipeg oto ypnot kad’ OAn TN ddpkeln ¥pRong g
eQapUOYNG. MOMG yivel 1 emkbhpwon TV GTOYKEI®WV TOL YPNOTN, KOAEiTAL 1| TPOTN
KOptw  000viy TOL  GULOGTHUOTOC MOV  OVIWMPOCHOTEVETOL  Oomd TV  KAAON
LocationChooserActivity. Avti 1 kAdon mopovctdlel 6To ypnotn v 00ovn pe 1o
xGptn, €101 MOoTE Vo pumopel vo emdéEel Torobesia Kot TIg mapapuéTpoug avalTnong.
Avt n Khdon mepiEyel éva peyaAo aplBud vmo-KAACEWV TOL VLAOTOOLV TNV
emKowvmvio. pe v vmnpecia oladiktoov. H xAdon oavty mepiéyer medioa mov
amofnkevovy To YAPTN, TIG TOPAUETPOVS avalNTNoNG, TOV TOUMO TOV YPNOTN 7OV
YPNOWOTOlEl TNV €QPapUOY ] Kot GAA0 Tedio OEOOUEVOV OV  YPNOLUEVOVY  OTN|
Aertovpyio g epapuoync. Emiong, mepiéyer peBodoovg mov kohovvtol ce dApopeg
eVEPYELES TOV XPNOTN OAAL Kol peBdOOVG TTov YpNGLUEVOVY GV avalnTnon OT®S TovV
evtomiopo ¢ tomoHeciog Tov ypnot.

O V7O-KAAGELS TOV VAOTOLEL 1| GLYKEKPIUEVT] KAAOT £XOVV ¢ €ENG:

e GetResultsSortByController: H kAdon avtr viomotel ) Aettovpyio avalntnong
pe Paon TG TAATQOPUES LIKPOEAEYKTMV. XvyKekpluéva, extedel évo HTTP
request omv vanpecio SOSIKTOOV KOl TAIPVEL TO OMOTEAEGUOTA GE HLOPON
JSON.

e GetResultsSortBySensor: H khdor avtr viomotei ) Agrtovpyia avalntnong pe
Baon tovg aicOntpec. Zvykekpiuéva, ekteret Evo HTTP request otnv vanpeoio
dtadtkTvoL Kot Taipvel Ta omoteAécpota o€ popen JSON.

o GetSensorTypes: H «ldon ovt) ypnoipevel ot ANyn OA®vV TOV TOTOV
awctnmpov mov  Ppiokovtar GLVOEdEUEVOL O KOMOW0  UIKPOEAEYKTN.
Yvuykekpéva, extehet éva HTTP request otnv vmpecio dadktdov kot moipvet
T amoterécpato o popen JSON.

e LogOut: H kAdorm avtr ypnoyYedEL GTNV OMOGVUVOEST €VOG XPNOTN OO TNV
EPAPUOYT

e UploadSensor: H xikdon avtq vAomotei ) Agrtovpyio. mpooHnkng evog vEov
awonmpa oto cvotnuo. Xvykekpléva, ektedel évo HTTP request otnv
vnpecio dadkTHoL 6TéEAVOVTAS TO Gvopa Tov aucOntpa mov Ba mpootebet,
TOV TOMO TOL KOl TO MIKPOEAEYKT] OTOV Omoio &lval GUVOEdEUEVOG O

GLYKEKPLUEVOGS aleON T PO,
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GetPOIsAnyplace: H «ldon avti ypnoluedel oty  avakTnon onueiov
EVOLOPEPOVTOG TTOL TPOSTEONKAY PO YOLUEVMG otV LN pecio Anyplace. Avto
yiveton pe HTTP request otmv REST vanpecia 510d1ktdiov mov TPOoGPEPEL TO
Anyplace ka1 maipvovtog to amotedéopata oe poper, JSON. Xt cuvéyeta,
eUQaVIel To OmMOTEAECUOTO GTO YAPTN OV QaiveTon oty 006vn TG KNG

GUGKELT|G.
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<=Java Class>>
(3 GetHistory

com.example.tabbedmonitor

==Java Class=>
(@ SetSensorFrequency

com.example.tabbedmonitor

com.example.tabbedmonitor

<<Java Class>>

(2 LogsFragment

ACGBtHsmry(}

< onPreBExecute()-void

<» onPostBExecute{LinkedList=SensorLogkems=):void

<» doinBackground(String[])-LinkedList<Sens orLogkenr-

fSetSensanreq.Jency(}

4 sensors_log Lisfview
4 data: LinkedList<Sensorlogkem=

<+ onPreBxecute():void
<» onPostBxecute(String):v oid
< doinBackground(String(])

ecLagsFragment()
@ onCreateView (Layoutinflater, vView Group,Bundle):View

)

<=Java Class>>
(@ SectionsPagerAdapter

com._example.tabbedmonitar

<=lava Class»»
(& MainActivity

com.example.tabbedmonitor

& fragments: LinkedList<Fragment=

& miview Pager: View Pager
& curreniTab: ink

GCS ections PagerAdapterFragmentManager)
@ getiem{inf)-Fragment ~mSec

@ getCount():ink 0.

@ getPageTile(int) \_._@

<<lava Class>»

(& RaspberryPiFragment
com.example.tabbedmonitor &
& bv: ListView
o ip: Siring
@ fime: Siring
Stotat int
o id ink

© location: String

of Pk ataher
& onCreate{Bundle):void
E isFirsiTime{)-boolean
B show Tukorial)-v oid
@ onCreateOptionsMenu{Menu)-boolean
@ onOptionskemSelected{Menukem):-boolean
@ onlabSelected{Tab,FragmeniTrans action):void
@ onTabUnselected(Tak, FragmentTransaction):vaid
@ onTabReselected(Tab,FragmentTransaction):-void
B parseSearchForControllers{ String)-void
B parseSearchForSens ors{Siring):void
B parseSearchForSensorTy pes(Siring, String)-void
@ getHistory(String):LinkedList=SensorLogkems

ecﬂas pberryFFragment()
@ onCreateView (Layoutinflater, View Group,Bundie):View
@ onAclivity Created{Bundle)-void

N

<<Java Class=»
(3 ArduinoFragment

com.example.tabbedmonitor

& il ink

cFtotal ink

o ip: Sfring

o fime: Siring

© location: Siring

W 4 sensors_list ListView

& data: LinkedList=SensorLogkem=

ecArduinoFragment(}
@ onCreateView (Layoutinflater, View Group,Bundle):View

==)ava Class=>
(@ SensorLogltem

com.example.tabbedmonitor

4 source: Siring
+data_ohart 4 time: Siring
4 sensor: Siring

0
4 value: Siring
& frequency: ink
& il ink

~data

==lava Classs=

(8 Deactivate Sensor

com.example.tabbedmonitor

‘cDeacti\rat eSensor()
< onPreExecute():void

< onPostBecute(String):void
<» dolnBackground{String[])

0. @ getSource()-String

@ setSource({String)-void
@ gefTime{):Siring

@ sefTime(Siring)-void

@ getSensor()-String

@ setSensor{String)-void
@ gefValue()-String

@ sefvalue(String):void

@ toSiring():Siring

= GCSanurLungrr(inl | Siring, String, String, String,int)

Ewéva 7: SensoMan UML diagram 2
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210 0e0TEpO UEPOG ToL Otaypdppatog UML @aivetor m dedtepn kvplor kKAdon g
EPOPUOYNG TOL OTOTEAEL KO TNV 7o KVple. 00OV TG €PAPUOYAG HE TO OVOua
MainActivity. Zvykekpipéva, otn Slemaen ot T KAAoNG praivel £vag aptOpog omd
ArduinoFragment, RasperryPiFragment 11 SensorLogFragment pe tn Ponbeia piog
€101kNG KAdong pe to ovopo SectionsPageAdapter. And tnv kOplo. KAAGT OV QOiveTOL
7o TAvVe vVAoTooLVTaL PEBOJOL KOl KAAGELS TTOL YPNOLUEVOVY OTNV EMEEEPYACIO TOV
oedopévov mov Exovv AneBel amd TV vanpecio dOIKTOOL KOl OTNV OVAKTNON
TEPLGGOTEP®V TANPOPOPLOV Od TNV VANPESia S1ad1KTLOV. Ot VITO-KAAGELS QLTS TNG
KAGong e€nyodvrol avoivtikdtepo mo kdtow. H kidon MainActivity mapéyel emiong
peBd60vg Tov Pfonbovv 6T JlEKTEPAIWTT KATOL®V AEITOVPYLOV OIS TV TPOPOAT| £VOG

LIKPOD £YYEPLOL0V YPNOTG KATA TNV £16000 TOL YPNOTN GTNV EPAPLOYN.

Kat’ apyds m wdpio xhdon mapéyer tpelc vmO-KAAGES 7OV YPNGLEVOVYV OTN
SLPOPETIKN AVATOPACTACT] TV O0POPOV OTOTEAEGUATOV. ZVYKEKPIUEVA, Ol KAAOELS
ArduinoFragment, RaspberryPiFragment kot SensorLogFragment ypnoyiedovv ot
mpoPoin Twv dedopévev and to xpnotn. Ot Tpeilg autéc KAdoelg £xouv GxeddV TV 101
AELITOLPYIKOTNTO OPOV KO Ol TPEIC EVOMUAT®VOVY Hio. Alota amd avTiKeileva TOTOV
SensorLogltem mov avamoapiotobv Too dedopéva. To medio TV KAAGE®V OLTOV
YPNOUEVOVV GTNV OVOTOPACTOCT TOVG MG WIKPOEAEYKTES KOl TEPIAOUPAVOVY TNV
tomofecio Tov KABE HKPOEAEYKTH, TNV TAVTOTNTA TOV Kot TNV dtevbuvvon Ip Tov oV
Bpioketon amoBnkevpévn ot Pdon odedopévov g vanpesiog owdwtvov. Emiong,
owBétovv peBodovg emeEepyaciog aVTOV TOV OEOOUEVOV KOADVTAG GAAEG KAACELS TTOV
aVOAQUBAVOLY TNV CAAXYN TG GLYVOTNTAG TOV CGONTHP®V KOl TNV OTEVEPYOTOINGN

TOV a1 TN pOV.

e DeactivateSensor: H «ldon avtf ypnoluedsl oty omevepyomoinon &vog
awoOnmpa KAVOVTOG KANGT OTNV LANPECIK OOIKTVOV KOl GTEAVOVTIOS TOV
apBud tov aeOntpa Tov Ba amevepyomomHet.

e GetHistory: H xAdon avti ypnoiuedel oty ovVAKTNGN 1OTOPIKOV TIUOV OO
TOVG aoONTAPEC. ZVYKEKPIUEVO, TO EMITLYYOAVEL OVTO HE ML KAON OTNV
vInpecia SdkTOov pe Tov aplud tov arcOnmipa ko emefepydaletor To

amoTéAec L OV EMGTPEPETAL VIO Lopen JSON Tom0beTDVTOC TO G€E o AMoTal.
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e SetSensorFrequency: H xAdom oavtf| YpMOLUOTOIEITOL GTIV TEPIMTWGN TOV O
YPNOTNG OALALEL TV cuyvoTNTO KATolov aucOntpa. Katd t kAnon avtg g
KAGong yivetol pio kKANom omnv vanpecios SladtkTuov pHe Tov apldpd Tov

alcOnmpa kot v véa cuyvotnta Tov kabopiletal and to yproT.

Téhog, n KAdon SensorLogltem amotehel v avamopdoTocy TOV OMOTEAECUOTOS TOL
EMOTPEPETOL  amd TNV vanpecio  Sdktoov o€ €va  aviikeipevo. Ta  media
source,time,sensor,value,frequency,id amotehodv yopaktnploTikd oTolyeion TG Kabe
UETPMNOMNG TTOV LITAPYEL GTN PAOT OEOOUEVOV KOl OVOTOPIOTOVV TO UIKPOEAEYKTT, DPCL,
OVOLO, TN, GLUYVOTNTA Kot aplfud Tov kdbe aicOntipa avtictoryo.

H «\don SectionsPageAdapter ypnotuevel ot d1dtaén tov otoyEiov SIETOENS otV

006vn ko dev oyetTileTan PE TN AEITOLPYIKOTNTO TOV GUGTHHOTOC.

==Java Class=>=

{(* ShowChartActivity

com.example tabbedmonitor

o sensor_type: Siring
o data: LinkedList<Sensorlogliens-

@ Show ChartActivity()

< oniCreate{Bundle):v oid

@ onOplions kemSelected{Menukem):boolean
@ onCreateOpiionsMenu{Menu)-boolean

= createMotionSens orChart]):void

E createTempSens orChark()-void

E createSoundSens orChark])ovoid

E createl DRSens orChark()-void

E createHumidiy Sens orChark] )-void

Ewéva 8: SensoMan UML diagram 3

H «idon avt amotelel v tpitn 000vn ¢ demaeng xpnot Kot ypnoipomoteiton
QTOKAEIGTIKA Y10, TU TPOPOAT, TV OedOUEVOV €VOG ausNTpo GE LOPPN YPOUPIKNG

napactoonc. Ta media g KAGoNG amoTeAoVV (o AMloTta amd HETPNGELS Kol O TOTOG TOV
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acOnmpa. H kldon avtn dwabéter pebooovg ylo dnuovpyio ypapikdv mopocTtacemy

avAA0YO LE TOVG SLPOPETIKOVS THTOVS QGO TIPWV.

<=Java Class== <=Java Class>=
(= Utilities (& User
com.example.tabbedmonitor com.example. tabbedmonitor
SA'ALFIZ:EF.EI\'._.LT_EI.-f'\SE_'._.HL: Siring & username: Siring
ﬂSAF'LEIASE_LHL: Siring & passw ard: Siring
nSAF"I_CI}I\I\ECT: Siring & fokenc Siring

AP SORT_BY_CONTROLLER: String
SAPI_SORT_BY_SENSOR: String
AP HSTORY SENSOR: String +applicationJser
2SAP_ANYPLACE GET_POIS: String
&5AP_LOGOUT: String

£5AP_ DEFALLT_AMYPLACE BULDNG_ID: Siring
5P DEFALLT_ANYPLACE FLOOR: int

25 AP_ANYPLACE BULDNG_ID: String

A5 AP SET_FREQUENCY: String

S AP DEACTIVATE SENSOR: String

AP GET_SENSOR_TYPES: String
4*API_UPLOAD_SENSOR Siring Tuseryee ln"1
&SAP_ANYPLACE FLOOR: int

{st er{ String, String, Us er Ty pes, Siring)
@ gefTokeny):Siring

@ sefToken({Siring)-void

0.1 @ getUs ername():String

@ setlsername( Skring)-void

@ getPassw ord():Siring

@ setPassw ord({ Siring):void

@ getlserType():UserTypes

@ seflserType(UserTypes)void
@ toSiring])-Siring

<<Java Enumeration:->

& Ukiiiies () (3 UserTypes
{}schang eBas eUrl String) v oid com.example.tabbedmonitor
{}Schang eBuildinglly String):void %F ow ner- UserTvpes
{}Schang eBuilingFloor{ing)-void %F admin: UserTypes

SO-Fsim,clfe: UserTypes

lCUS erTypes()

Ewévo 9: SensoMan UML diagram 4

Télog, ot TelevTaicg KAAOEIS TOL OTOTELOVY TO cOoTNUA givarl ot kKAGoelg Utilities kot

User. Avtég o1 000 kKAdoelg etvar BonOntikég yio T Asttovpyio TS EQAPUOYNC.

o Utilities: Avtq n kAdon mepiéyet Olo ta omopaitnta URLS yio kAnon tov
VINPECIOV  OOIKTLOV Kol TEdiOL OV APOPOVV PLOUIGEIS NG EPAPULOYNG.
Eniong, divel kdmoleg pebddovg yoo ahdayn tov pubuicemv g £opULOYNG.
Téhog, o€ avt T KAGo™ amobnkedeTal 0 EvEPYOS XPNOTNG TNG EPAPLOYNS.

e User: H kAdon avt avomapiotd éva ypfotn Tov cvothiuatoc. Tlepiéyet media

7OV aVOTOPLETOVV TO Username, password kot to token ywo to cvYKeEKPUEVO
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ypnotn. Emiong, mepiéyet éva medio mov avomapiotd tov TOTO TOL YPNOTH TOL

elval GUVOESEUEVOG GTNV EPAPLLOTYT.
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4 Teyvoroyicg Kivntic E@appoyng

4.1 Avamtuén epoppoydv Android 34
4.2 B1AoOnkeg mov ypnoioromnkoy oty vAomoinon 36
4.3 Rest services 38
4.4 Anyplace 44

4.1 Avantoén epoappoydv Android

H avimtuén gpappoydv Android avaeépetatl otn dnpovpyio AOYIGHIKOD Y10 GUGKEVEG
pe Agrtovpykd ovotnuo Android. Zvvnbwc, n avamtuén tétolon €100VC EPUPUOYDY
yivetar og Java opwmg ypnoponotovv to Android SDK to omoio mpoopiletar e1dikd yio
Android epapuoyés. To Android SDK mapéyet APIS mov ypnouedovy otnv vAomoinon
EQOPUOYDV TOV EKUETOAAEDOVTOL o1cONTNPES €160J0VC/EEOO0VE OV VTAPYOVLV GE
KIWNTEG GLOKEVEC OTMG TO accelerometer mwov ypnoipedel 6TNV aviyvevon Kat TEPLYpoen

™G Kivnong g ovokevng 1 to GPS kat to Wi-Fi.

Ot gpappoyéc Android eivon ktiopévec oav €va ohvoro amd EEYMPLOTO GLOTATIKA
oTotyela Tov pmopovv va KANBovv aveEdptnrta 1o €va omd to dAro. o mapaderypa,
Kabe Egywpioto activity mapéyel po povadikn 006vn yio oAAniemidpoon pe o xpnotn

eV €va Service Tpéyet Eexmwplotd amd POVO TOV GTO TAPUCKNVIO.

Ot gpappoyég Android €xovv oto okeAETO TOVG o GVALOYT oo activities. To kdabe
activity pmopel va meprypagei o¢ o Egxoploty kAGon oty viomoinon. Onwg
npoavapipOnke, ke activity mopéyel pa Egyxwprot 006vn yo. alAnAeniopaon pe to
ypot. To Android avolapfdver vo akovgl ylo. yelpovouiec tov ypiot onmg touch
events kot vo ta petappdaler o kinoelg peBodwv omwg onClickListener( ) mov

vAOTOOVV Koo Agttovpyia. O oyedtacudg TG demaens xpNotr yivetor oe apyeio
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XML mov kaBopilovv v mopdtaén Tov dlopodpmv oTotyelnv OTmg Kovumld, AloTec,

nedia 16000V OEOOUEVAV, EIKOVES KAT.

To povtélo viomoinong epapuoymv Android mapéyel T duvoTdTnTO TOAADY CHUEi®V
€10000v og éva activity. T'a mapdderypa, omd Evo cLeTATIKO 6TOKEID HITopEl vo KANOET
éval GALO GLGTATIKO GTOLXEID LE TN ¥PNom g EWOIKNG KAdong mov ovoudletat intent.
To intent dnAdver po. mpdBeon ya evepyomoinon €vOG GLOTATIKOD GTOUXEIOL TOL
umopel va Ppioketan gite otnv 1010 epappoyn eite oe Eeymprot) epappoyn. Mécm Tov
intent emiong pmopovv SVO GLOTATIKA GTOLXEID. VO ETKOWVMOVIGOVV TPOcHETOVTAG
OMUOVTIKEG TANPOPOPIEG HECH GTO OVTIKEIIEVO INtent £tol dote va glvat dabéoiua 6to

10 GAAO cvoTaTIKO GTOLYE .

Avto 10 pOVTEAO, OTMG TpoavapEPOnke emTpémel TOAAG onueio. TpoOSPoacng o€ pia
EQOPUOYY] OALQ EmiONG EMTPEMEL O O EQPOPUOYN Vo Agltovpyel ¢ 1™
«mpokaBoptoéVI ETILOYT Y10 OTOLOONTOTE AglToVPYia TOV pmopel va Kadel Tavm and

po epOpUOYEG (LY. TO GVOLYLLOL LOG IGTOGEAIDC).

Inuetdveton Ot Yo TpOcPaoT GE GLYKEKPLUEVOVLS aloONTPES, CLOTATIKA oTOlKElD N
TANPOQOpieg NG cLoKELNG ypelaletal €vag €WWOG TUTOG AdES OV OvopaleTal
permission.

Kdabe epapuoyn Android mov 0EAeL vo ¥pNOILOTOMGEL KATOLO GVGTATIKO GTOYELD TOV
ypetdletanl adela Ba mpémel vo, MAmVEL OTL Xpeldletal T0 GLYKEKPIUEVO PErmMIssion oto

apyeio mov meptypdoet Tnv epappoyn (AndroidManifest.xml).
Télog, ot gpapuoyéc Android pmopovv va gumhovtiotodv pe PipAodnkeg, eite owtég

nmpoopilovior yevikd yuo Java kmowka gite PModnKec ¥TIGUEVES GLYKEKPIUEVA Y10, TO

Android mov ekpetodievovol T SuvaTdTNTES TOL TPOocPEPEL To Android.

[Mepiocdtepeg mAnpoopieg yio to Android SDK, Android APIs, design, activities kin.
Yrapyovv ot Biproypapia [4].
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210 emdpevo vmokedAao Ba yivel avagopd oe kdmoleg amd Tic Piprrodnkes mov

YPNOCLOTOON KOV KATd TNV avaTTLEN TG £Papproyng SensoMan.

4.2 BipioOnkeg mov ypnopomromOnkay oty viomoinon

Kotd v vAomoinon tng epappoyng kpibnke amapaitntn n ypron Pprodnkov yio v
VAOTOINOT KOOIV AELITOVPYLOV OV dev mapéyoviov dueca amd to Android SDK.
Yvykekpluéva, ypnotpomomdnkay kdmoteg PipArodnkeg yio m Snuovpyio ypopikmv
TOPOCTACEDV LIE TIG LETPNOELS A0 TOVS MGHNTAPES KO Yo TN dnpovpyiot EvOG 0d1yoD
YPAONS TG EPAPUOYNG HECH otV 10t TV gpapuoyn. Avtég ot Pipilrodnkec kot

Aertovpyia TOLG TEPTYPAPOVTOL TTO KAT®.

4.2.1 Achartengine — I'pa@ukéc mopactdcelg

H PBprobnkn aChartEngine [13] ypnowomoteitar yioo  dnuiovpyio.  ypoQIK®OV
napactdoewv oto Android. Méypt tdpa vmootnpilel TOVG TO KAT® TOHTOVS YPAPIKMDV

TOPUCTAGEWDV:

e line chart
e area chart

e scatter chart

e time chart
e bar chart
e pie chart

e bubble chart
e doughnut chart
e range (high-low) bar chart

e dial chart/ gauge
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e combined (any combination of line, cubic line, scatter, bar, range bar, bubble)
chart

e cubic line chart

H Biprobnkn kuklogopei kdtwm amd tnv adsia Apache License 2.0 kot mapéyet apKeTég
SVVOTOTNTEG YO0 TN ONUIOVPYID YPAPIK®OV TOPUCTACE®V OTMG TOAMOTAEC GEWPES

0ed0UEVOV KOl LOPPOTTOTNONG TOV TPOTOL TPOPOANG TMV OESOUEVOV.

Al @ 11:20 AM

‘AChartEngine
Monthly sales in the last 2 years

Ewova 10: Mapaderypo ypiong g rprodikng achartengine

Inuetdveton Ot vdpyel vag peydrog aplfuds Pipiodnkedv mov vrootnpilovv
dnuovpyia ypapikdv mapactdoswv oto Android aAld €yl ypnoipomomnOei 1

ovyKekpIEVN PpAodNkn Aoy Tng amAdTNTAG TNG KOt EVKOALG TN YP1|O™ TNG.

4.2.2 ShowcaseView — Anpwovpyia on-screen tutorials
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H Piprobnkn ShowcaseView [14] ypnoylomoteitor yio T 0vAOEE] GLYKEKPIUEVOV
oTolElOV NG OEMUPNG YPNOTN HE €VO EAKLOTIKO TPOTO Yoo dnuovpyio odnyumdv
YPNONG TOV GLOTUTIKAOV oTtolyeimv tng 000vnc. [ Tovg okomovg NG EPOPUOYNG
ypnowonomdnke n ovykekpipévn Piprodnkn yio mpoPoAr evog tutorial xatd v
eKkivnon g epopUoyns HeTd v gykatdotacn g mov Oa e&nyel 6ToVg YPNOTEG TN
xpnon g epoppoync. H Bipriobnkn avty xvkhogopel kdto and v adsia Apache

License 2.0.

ShowcaseView & action items
Try touching action items to showcase
them.

Notice how the button is not tinted with the
green color.

Ewova 11: Mapaderypo xpiong g prprodikng ShowcaseView

4.3 RESTTful Services

o v avaktmon tov Jedouévav Kol TN OTOGTOAN TANPOPOPLOV GTNV VLINPECIH

dadiktvov ypnoomomOnkay ta mo kétwm REST services API calls:
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4.3.1 XOvoeon pe TNV VANPEGia SLUOIKTVOV

Connect to RESTful Service

Description: Connect to the RESTful Service using credentials (username + password) as
POST parameters to the HTTP Request. A valid token is returned to the response, so the user
will siend token in every request after connection.

URL = http://thesis.in.cs.ucy.ac.cy/datasensors/connect.php

Response Example: Successfully connected and a valid token is received.

"status": "success",

"request time": "2015-02-24 06:02:25",
"IP Address": "10.16.19.32",
"message": "Successfully connected.",
Iltokenll: n *hkk ‘!"."'."",
"userType": "owner"

}

Ewoéva 12: Connect to REST service API call

H mo mhveo winon ypnoyeder ommv oOVOEST HE TNV LANPecio  SdKTLOV.
Yvykekpipévo, anootélhovior cav POST mapduetpol username kot to password tov
YPNOTN TNG EPOPLOYNG KOL 1] VINPECIN SLASIKTVOV EMOTPEPEL Tiow €va. token to omoio
ypnowonoteitor ko’ OAn tn dtbpKela XpNoNG TG EPAPUOYNG Kot amooTtéAAeTOL Hall e

OAEG TIG VITOAOITEG KANGELG GTNV VAN PEGTO SLUOIKTVOV.

4.3.2 Avaktnon Agdopévov

Ot 1o kAT KANGELS YPNOIUOTOI0VVTOL KOTA TN O1001KOGTI0 0VAKTN OGS OEO0UEVDV HECH

™G VN PEGTAG SLOOKTVLOV.

Base URL = http://thesis.in.cs.ucy.ac.cy/datasensors/retrieve/

4.3.2.1 Avalntnon pe Baon pKpoeeyKTég
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Active micro-controllers

Description: (Get the actwe micro-controllers info within a distance and their active connected
sensors infio with their last measurement. The valid token (token), latitude, longituds and
radius in KM are given as POST parameters.

URL: Bazse URL +micro-controllers. php

Response Example: Successfilly retrieved 1 or more micro-controllers

{
“status”: "success”,
“reqguest ime™: “2015-02-24 DE:02:57,
“IP Address": "10.18.10.32",
“Location Requested™: |
Tatitude”; "35.1443437,
Tongiude": 334113827,
"radius”: "BEM"
I3
"message”; "“Successully retrieved ",
“count™: 2,
“controflers™: |
{
"Contreller 107 "2,
"Controller Mame": "aspbemyPi-1°,
“SensorsT |
“sfatus”: "success”,
“message”; "Succassiully retrieved”,
"coamt™ 0,
“resultSensors ™ ]
}

“Contreller 107 ™17,
"Controller Mame™ "arduing-17,
“Sensors™: |
“states’: "sucocess”,
‘message”; "Successiully remeved”,
“coumnt™ 5,
“resultSensors ™ |
{
“Sensor D7 717,
“Sensor Mame™: "1 1304P53623410°,
“Sensor Type”: Thamidity”,
“SensorFreguency”: "3,
"Measurement ID7: "11°7,

Ewéva 13: REST service retrieve data API call

H mo méveo khnon ypnoiponoteitol Katd tnv ovaKTNon TV 000UEVAOV oL Ppiokovtol
om Pdon dedopévev G LANPECIAG OUOIKTVOV. XVYKEKPUYEVE, OTOOEXETOL MG
mopapéTpovg to token, tnv tomobecia mov eméAiele o yPNOTNG KOL TNV OKTIVOL O
YAOUETPO TOV EMEAEEE O YPNOTNG G Pdon ™S avalTNoNG. XT1 CLVEXELD, ETIOTPEPEL

¢ Moto OAOVG TOVG UIKPOEAEYKTEC IOV PPIoKOVTOL OTN GUYKEKPLUEVT aKTIVO YOP® OO
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1 tomofecia mov eméhele o yprotng poll pe Tig TeElevTaieg LETPNOELG TOV THPOV OVLTOL
ot awcOnmpec. Avt n kKAnon ypnowomoteitar yoo v avalntnon pe Pdon toug

UIKPOEAEYKTEG.

O KMog1g yia TV ovaKTnon dedopévav Bdor actnTt)pmv Kot Tov 16Toptkol Tov Kabe
alsOnpa Aettovpyohv mapopote Kot yro. avtd 1o Adyo dg Ba eEnynbovv og avt) v
EVOTNTO.

To 1010 1oyvel KoL Yoo TNV KANoN Yo avdktnon OAwV Tov THTOV TV oentpov Tov

Bpiokovtat evopévor pe to ovotnua. Ot KANGELS TV o TAVE avaeEPOVTOL TLO KATM.

4.3.2.2 Avalnon pe Baon aicOntpeg

Description: Get the active sensors info within a distance and their last measurement.
The valid token (token), latitude, longitude and radius in KM are given as POST
parameters.

URL: Base URL +sensors.php

4.3.2.3 Avaktnon tetoptkov aicntipa

Description: Get all the measurements of the sensor given as parameter. The valid
token and the sensorlD (int) are given as POST parameters.
URL: Base URL + historySensor.php

4.3.2.4 Avdaxtnon OA®v Tov TOTOV acint)pov

Description: Get all the types of sensors. The valid token is given as a POST parameter.
URL.: Base URL +sensor_properties.php
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4.3.3 AmooToM] O£00UEVOV

Ot o KT KANGELS YPNOLUOTOI0VVTAL GTNV OTOGTOAN, OESOUEV®V TPOG TNV VINPECI

O100KTVOV

Base URL = http://thesis.in.cs.ucy.ac.cy/datasensors/upload/

4.3.3.1 Anevepyomoinon aicOnmpa

Deactivate Sensor

Description: Deactivate a sensor. The valid token and the sensorlD (int) are given as POST
parameters.

URL: Base UEL + deactivate _sensor.php
Response Example: Fail to deactivate sensor because is already deactivated.

{
“status”; "faill”,
“request time”: "2015-02-24 06:02:03",
"IP Address": "10.16.19.32",
"message”; "The sensor is already deactivated”

}

Ewova 14: Angvepyomoinen awsOntipa REST API call

H mo mdveo wAfon ypnowomoteitonr yoo v omevepyomoinon €vog aicHntmpa.
SuyKekpIpéve AapuPavel og TapapéTpoug T TontodTTe VO arcbntipa kot to token
OV ANULOVPYNONKE KATA TN GHVOEST GTNV EPUPLOYT KOl EMGTPEPEL TO KOTA TOGO MTOV

EMTUYNUEVN 1] ATEVEPYOTOINGT TOL GLYKEKPILEVOL ausOnthpa.

4.3.3.2 AAhayn ovyvotntog aicOntmpa

H xinon yw v oAdayn cvoyxvotntog aicOntmpa Aettovpyel pe mopoOUolo TpOTo UE T
KAMon ywo anevepyomoinon tov oeOnmpa kot yioo ovtd o Ba e&nyndel oe avty v

EVOTNTA.
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Description: Change the frequency of the sensor (collects data). The valid token, the
sensorID (int) and the frequency (int) are given as POST parameters.
URL : Base URL +frequency.php

4.3.3.3 Ewcaywyn véov auebntipa 6to chotnua

Upload Sensor

Description: Upload a sensor. The valid token, the sensorName (string) and the type of
sensor (int) are given as POST parameters.

URL: Base URL + upload_sensor.php

Response Example: Successiully add a sensor.

{
"status": "success”,
"request time": "2015-02-24 06:02:52",
"IP Address": "10.16.19.32",
"message”; "Successfully added”

}

Ewova 15: Ewoayoyn véov aweOntipa REST service API call

H mo wéveo kinon ypnoipedel oty esaymyn evog véov aicOntmpa 610 GOoTNUO.
ZVYKEKPIUEVO, OTOGTEAALOVTOL MG TOPAUETPOL O TOTOC TOL oGONTHPO, TO OVOLO TOV KOl
10 token mov Snpovpynnke katd v obvdeon oV VENPEcia SLAdIKTVOL. XM
GUVEXEWN, T VANPECIO AmOVTE [E TO KOTA TOGO MTOV EMTUYNUEVN M EGOYMYT] TOL

aloOnTpa 6TO0 GVGTN L.

4.3.4 TleproocodTepes TANPOPOPIES Y10, TV VTN PEGIA OLAOIKTVOV

H vmnpecia dodiktiov mov meprypdenke mo TAve omoTteAel PEPOG TNG OTOUIKNG
Omlopatikng epyaciog g eorttpuog Ztéddag Kovotavtivov. T'a mepiocdtepeg
TANPOPOPIES GYETIKA e TIC O TTAVE® KANGEL aAAG Kot Yoo 6Ao o APl tng vampeciog
OLOIKTVOV  TTOPOKOAD OT®MG TPOTPEEETE OTNV OTOUIKY] OWTAMUOTIKY] €pyacio Tng

Ytédhog Kovortavtivov Error! Reference source not found..
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4.4 Egoppoynq Anyplace

Ytnv viomoinon ¢ epapuoyng ypnoomombnke to Anyplace yio v mpofoin tmv
aebnmMpov oto yapt pe okond va fondnoet to yprotn otnv avalnimon. To Anyplace
eivan  éva crowdsourced indoor navigation cvotmpo wov vVAomowONKe omd TO

gpyaotiplo DMSL tov tpunpatog mAnpogopikig tov [avemotuiov Kdnpov [5].

SUYKEKPUEVO, YOO  TOVG OKOMOVUG TNG  OTOMKNG  OWAMUOTIKNG  €PYOCIOG
ypnowonomdnke to epyareio Anyplace Architect ko pia kAinon to APl g vanpeoiog

dadiktvov mov mapéyel To Anyplace.

4.4.1 Anyplace Architect

To ovykekpyévo epyoreio empéner 6To0 YPNOTH vo. SNUIOVPYNGEL éva VEO KTiplo
TPOGHETOVTOS TO OPYLTEKTOVIKO TOV GY€d10. Xg avtd 10 KTiplo 0 ¥pNnotng pmopel va
npocbécel omola onueio Tave oto xaptn Oéder wg Points Of Interest yio petémeita
ypnomn tovs. I'a tovg okomovg g dumhwpatikng onovpyninke 1o ktipto O@EEOT kot
TO GLYKEKPLUEVA O OEVTEPOG OPOPOG Kat TpooTédnKay Kdmotol atcOntipeg cav Points
of Interest otmv epappoyn. X cLVEXELD, HE TN ¥PNON HOG KAGNG GTNV LANPEGia

dwadiktoov mov wpocPépetl To Anyplace, ta onpeio avtd eppavifovior oto ¥aptn otV

0bovn g epappoyng.
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x Ir;l)a,c e Athina Paphitou ‘

Buildings Floors POIs

ture f Raspberry -1 CS Building - Sensors v

AtBau| 5 7 Faculty of
1Buoke Economics and
I
ent

Buiding Toolbox

s building entrance? !
Edit Delete More
EED =

Building: X dr: PR
ag to add new buiidiny

CSBuidng - Sensors t;’; 9 g

Description:

The Computer Science building containing the sensors

1

Ewéva 16: Xpijen tov Anyplace Architect

[T maveo oeaiveton 10 ktipto OEE 01 mov dmuovpyndnke yi Touvg 0KOTOVG NG
OTOMIKNG SMAMUOTIKNG epyaciog kol £vag altoOntmpag mov tomobethOnke w¢ onueio

EVOLAPEPOVTOC GTO CLYKEKPLUEVO KTipLo.

4.4.2 Anyplace REST service API call

Mo va yivet m Myn tov onueiov evOlLEEPOVTOG GTO GLYKEKPIUEVO KTIPLO
YPNOWOTOMONKE N WO KAT® KAON OTNV LANPECIO OlASIKTOOL 7OV TAPEXEL TO

Anyplace.

URL: http://anyplace.rayzit.com/anyplace/mapping/pois/all floor
Mopanerpor. buid (  building id) = building_3c4fc00b-4bd4-4c97-8314-

75a4e68d07d6_1427307670430 (yio T0 KTiplo oL SNUOLPYHONKE Y10 TOVG OKOTOVG
™¢ A.A.E) , floor_number=2
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H «\on avtg ™g vanpeciog dadikTiov EMGTPEPEL OAO TOL GNUElD EVOLOPEPOVTOG
(Anyplace Points of Interest) oe popery JSON. Avdueco otig TAnpo@opieg yio To
onueia. EVOLPEPOVTOC GUUTEPTAAUPAVOVTOL KOl Ol GUVIETAYUEVES TOV ONueiov €101

woTte va yivel n tomoBEnon toug o€ Eva xapTn.

[Tepiocodtepeg mAnpoopiec v tn ypnon tov Anyplace pmopovv va Bpebodv otig
napamopnés [7][8].
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> Xpnon epappoyng

5.1 Eicodog oto chotnuo 48
5.2Emoyn torobeciog Kot TapapéTpmv avalntnong 49
5.3 IIpoPorn amoterecudtomv avalntnong 52

€ 0TI TNV EVOTNTO TOPOLGLALETAL AVOAVTIKA 1] EPUPLOYN LE EXEENYNON TOV CYETIKAOV
oBovav mov epueavifoviotl 6To ¥PNoTN Kot TIG AEITOVPYIEG TOV UTOPOVY VO EKTEAEGTOVV

and KéOe 006vn TG eQaproYNG.
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5.1 Eicodog 6to cvoTnuo

© = il w00%l 12:41

Login

Username

Password

Continue

Ewova 17: SensoMan log-in screen

Avt) givan 1 Tpmtn 006vn Tov PAEmeL 0 ypNotng Ko {NTAEL amd aVTOV Vo, EIGAYEL TO
OVOLO. KOU TO GLUVONUOTIKO TOL Yoo ¥pom NG EQOPUOYNG. AvAioyo HE OLTA,
amooTéAAETAL amd TNV vnpecio. SladlkTVOL oV Epapuoyr éva  token mov

ypMNooTolEiTOL 6€ OAN TN SEPKELR YPNONG TNS EPAPUOYNS Kot KaBopileTon kot 0 THTOG

TOV PN OTI TOV YPNGULOTOLEL TV EPAPLOYT.
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5.2 Emoyi tomo0eciog kKol mapopiTpov avalntnong

@ = .4l 100% M 12:44

I

$ % I

= ) Kyrenia 2 |

8 1
£ Aglantzier — = D
RIK N4

AyAav Tl

1
! @
| I el e 4 s
Q EBvikd Aaatko % 8
o Mapko ABaAacoag %, ~ 1
G ! 3 1

< Ar “heq,, 2,

S S 9o, : : s
Please sélect afocation. Click to add senser/

controller or long click to sedect location

-
: --@_ You are here .

2
%

%,

feplo?
ot

C: Ge
—w ) S ré|

Q % g
“ ©2015 Google - Map data ©2015 Google

Ewova 18: SensoMan map screen

H mpotn 006vn mov PAEnet 0 yprotng petd v 16000 TOL GTNV EQAPLOYN AIVETOL TTLO
méveo. H 006vn avt ypnowedel oty eicaymyn g tomobeciog avalntnong Kot tmv

mopapeETpov avalntnong. Ta onuaviikd otoryeio g dlemagng eneényovviatl mo KAT.

1. Ewoayoyn tomov avalfmmong: Mo Alota mov mepi€yelt OAOVS TOLG TOTOVG
avalTnong mov umopel va KAaver o xpiotng ot omoiot givan : Search for sensors,

search for controllers, search for sensor types.

2. Ewoyoyn oxtivag avolitnong: Mo Alota mov mEPLEYEL TV OKTIVOL NG

avalnmong. H axtiva avt propel va givan 5,10,15,20 ydpetpa.
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3. Emioyn tomobeciog: Kdavovtag touch oto ydpmm o ypnotng emiéyel puo
tonofecia €101 wote va yivel  avalntnon Pacn avtig 1 yio Tpocshnkmn véov
acnpa 1 WKPOEAEYKTH 0T0 cuoTNUO 6€ avTn TV Tomobecia. Ot 000veg Yy

TPOocHNKN VEOU aucONTPA 1] LKPOEAEYKTH PAIVOVTAL TTO KAT®

3% Ll 100% M 03:37 [ Saving screenshot... [ Saving screenshot...

Add a sensor

Add a controller

Location Selected Name

Name ‘

What do you wish to do for the Controller Arduino-1
ion?
selected location? Type: Ardlinc=1

Cancel Add Controller ~ Add a sensor Type Humidity

Cancel

Cancel

Ewove 19: SensoMan location Ewéva 20: SensoMan add sensor Ewove 21: SensoMan add

options controller

Onwg paivetol Kot omd TG EIKOVES O TAVE® OTOV 0 ¥PNOTNG EMAEEEL pia TomoBesia Tov
epnpaviCetar 1o oyetikd pnvopa (Ewdva 19). Tt cvvéyela pmopet va. mpochicel véo
aentpa e10dyovtag To Gvopa Tov acnTipa, TOV TOTO TOL KOt TO UIKPOEAEYKTN GTOV
01010 OVNKEL XPNGLOTOIDOVTOG TO TapABvpo mov Paivetal oty gwova 20 1 va eledryet
VEO HKPOEAEYKT E1GAYOVTOG TO OVOLO KOl TOV TUTO TOL GTO TapAbvpo Tov Qaivetol
otV ewova 21.
4. MoMg o ypnotg emiééel tomobecio kol mapapéTpoug avalntnong umopel vo
TATAGCEL TO KOVUTE TNG aval|TNomG Yo Ayn TOV OTOTEAEGUAT®V.
5. Xmv 006vn tov 1apT Qaivetor cuveydc 1 Tomobesio ToOv YPNOTN
6. Zmv 006vn tov YApTN Qaivovtarl emionc OAo Ta oNUElN EVOLAPEPOVTOS TTOV

vrdpyovv oto cvotnuo Anyplace.
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7. Me 1 ypnom tov mMenu mov Ppioketor mhve SeEd oty 006vn divetor 1M
duvatdnTa 6to YpRHotn Y anocvvdeon (Log out), va det fondnTtikd pmvopo

(Help) 1 va adha&et Tig puBpicelg mov poivovTot o KaTo.

Change Base Settings

Default Base URL: http://thesis.in.cs.ucy.ac.cy/
datasensors

Enter Base URL Current Base URL is: http://
thesis.in.cs.ucy.ac.cy/datasensors

. |Base Url

Change building ID (Anyplace). Current ID is:
building_3c4fc00b-4bd4-4c97-8314-75a4e68d
07d6_1427307670430

Building ID

Change floor number (Anyplace). Current floor
number is: 2

Floor Number e.g 2

Cancel Reset to Default

Ewova 22: SensoMan map screen settings
Amd v 006vn ToL YAPTN, 0 XPNOTNG WITOPEl VoL AALAEEL TOL OESOUEVE TTOV POIVOVTOL TTLO
nave (Ewova 22). Avtd nepiappavovy to Bacikd URL ya tpdoPfacn oty vanpeocia,

SadtkTHoV Kot TIg TopAUETPOLS TG vInpesiag Anyplace building id kot floor number.
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5.3 IIpoPoin amoteheoparmv avainTnons

2 i T Ll 100% M 03:35
1 3 |“~~~~~ P
M Raspoerry1 -~ ® 1 Sensors List s, ®

=
-
_-
Y -

I
1 - |
1 3 | 7 SENSORSLIST n
I
1

T
RASPBERRY 1 Hel p :
1 R
| 1 |
: Settings E raspberryPi-1 2015-04-05i 18:28:04
Raspberry Pi . |
I 1
10.16.19.1 S . i
e : 4 ! raspberryPi-1 2015- 4 I5! 18:28:25
| | L——a L-—a
B <o
b T T~
9 35.119813135746405 , 33.383203223347664 arduino-1 2015-04-05 19:43:58
raspberryPi-1 2015-04-05
\\ 18:28:04 arduino-1, 2015-04-05 19:44:01
raspberryPi-1 '\ 1777015-04-05  arduino-1 \\\ 2015-04-05 19:44:01
|2 1 18:28:25 N
12,
| I
arduino-1 2015-04-05 19:44:01
arduino-1 2015-04-05 19:31:17
Ewdvo 23: SensoMan search for controllers Ewéva 24: SensoMan search for sensors/sensor
results types results

AvTég o1 800 000veg ¥pnoiuevovy otV TPoPoin TV anoteAecpatov avalnmone. H
npodtn 006vn (Ewdva 23) eivar avt) mov PAEreL 0 ypnotng otov emAéEel TOV TOTO
avalntnong pe faon tovg pkpoeheyktés. O kdbe LKPOEAEYKTNG IOV EMGTPEPETAL OO
™V vanpecia dtadiktoov gpeoviletor o Eeymprotd kopudtt (ue tabs) otnv 006vn. T
ToV KOO pkpoeleykty| eppaviCoviot TAnpoeopieg yio ) tomobesia Tov, To dvoud Tov

Kot N devbvvon ip Tov (1).
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H debvtepn 006vn (Ewdva 24) eivar n 086vn mov epgaviletor oto y¥pnotn otnv
nepintoon avaltnong pe Pdon tovg aictntipeg 1 Tov TOTO TV ucnTp®V. e AT
NV mePInTmOoT, Ta dedopéva ogv ympilovtatl ava pKpoereyKTég oAl speavilovral OA
oe i AMota. Ta vrdrowma otoryeia demapng (2-5) etvor ta 0w ko o Tic dvo 006veg
Kot ene&nyodvTon ovOAVTIKE To KAT®.
2. H xéBe 006vn €xet pua AMota and aentipeg Kot TIC TEAEVTOIEG LETPTOELS TOVG.
Xe kdbe otoyelo g Alotag Ppioketar To Ovopo tov ocONTAPE, GE MO0
LIKPOEAEYKTT €IVl GUVOEOEUEVOG O GLYKEKPLUEVOS aicOnTipag, 1 nuepounvio
péTpnong g teAevTaiog TG Kot ) TeEdevtaia pétpnon tov astntipa. Otav o
YPNOTNG TOTHOEL TAV® o€ €va otoweio g Alotoag Tov eupavitoviar dVo
emhoyég (Ewova 25) mov agopodv v anevepyomoinon tov oacOntipa kot v
TPOPOAN TOV IGTOPIKAOV TY®V TOL ocOnTpa eite ¢ AMota pe mapopolo Lope|

OT®¢ TN AloTo TOV POiveETOL 6TO oNueio 2 aALY LE Tt SlaPopd OTL avTi TO Gvopa

= il 100% M 14:34

) ¢ % Light Sensor Values
History about sensor humidity

1000

2015-04-05
18:27:41

800
2015-04-05
18:27:41

Info about sensor temperature

600

2015-04-05
18:16:56

This sensor is currently active.
Choose what to do with this
sensor

Cancel View History ~ Deactivate 2015-04-05 #oo
18:16:59

2015-04-05
18:17:02

200
7 3 Al
I w5 W
a2 a A = o
L 10«5,0 79\3}5 b \‘),0 10\5» &S

Show chart

Ewova 25: SensoMan sensor Ewoéva 26: SensoMan view Ewéva 27: SensoMan view as a

options history chart

TOV WKPOEAEYKT Qaiveton o aplfuog g pétpnong (Ewova 26) |, eite og

ypagik mapdotaon (Ewova 27).
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3. Avtd 10 KOLUTL YPNOIUEVEL Y10 OVOVEWDOT] TOV OTOTEAECUATOV omd TNV 101
006vn yopic va ypelaotel 0 poTNg vo TAEL 6TV TPoNyovUeEVT 006V Kot va
exteréoel véa avalntmon.

4. Avtd 1o wovumi Oeiyvelr mAnpoopleg OYETIKE HE TOLG OucONTNPEG TOV
Bpiokoviot evopévor ekeivn Tn oTiyUn TV 0moimv ot TIHES ivatl opatéc and v
006vn otV omoia BpickeTan o ypNHoTNG.

5. To menu oto mdve 6e&1d népog g 006vNg Tpospepel Pondeta 6To YPNOTN KO
HEG® avToL pmopel 0 ypPNoTNS va oAAdEeL Tig puBuicels Tov pikpogieykt (av
Bpioketar oty 006vn avalnmong pe Paon pikpoeieyktéc) (Ewova 28) 1§ tov
awsOnmpov (av Bpioketor otnv 006vn avaltnong pe Paon tovg acOntnpeg)

(Ewova 28).

Set sensor frequency

humidity on arduino-1

|

LDR on arduino-1

|

sound on arduino-1

l

temperature on arduino-1

|

motion on arduino-1

!

Ewéva 28: SensoMan change sensor

settings

Onwg eaivetor Kot amd 11§ Mo Tave 000veg, 0 ¥PNOTNG OTNV TEPITTMOOT TOL KAVEL
avalnmon pe Pdon tovg pukpoereyktég pmopel va aArhager tig pvbuicelg Tov ke
UIKPOEAEYKT] OEVEPYOTOLOVTOS TOV 1 OAAALOVTOG TN GLYVOTNTA LE TNV OToio LalevEL

oedopéva (Ewdva 28). Amd tqv GAAN pepid, ov o ypnotng avalntost pe Pdon
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alenTpeg N TOTOLVS AeHNTIPWV, €Yl TN SVVATOTNTA Vo OAAAEEL TN CLYVOTNTA TOL

Ka0e aoOnmpa Eeywpiotd (Ewdva 29).
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6 Apjyukn ASlohdynon amé XpNoteg

6.1 Epotmuoatordylo 56
6.2 AmoteAéopata 57
6.3 Zounepdopato ATOTEAEGUATOV 62

Xe autd T0 KEQAANLO YiveETOl OvOpPOpPE 6TOV TPOTO AELOAOYNONG TNG KIVITNG EQOPUOYNG
SensoMan mov vAomomnke ota mAaicia g AAE. T oxomobg ehéyyov g
EQUPLOYNG Yoo opdApato devepyndnke pog pukpng kAipokog beta testing evéd yua
GKOTOVG 0E0AOYNONG TNG ELYPNOTIOG KO YPNCIUOTNTAG TG EPAPLOYNG OlEvepYNONKe
dwdikacio a&lodAdynong pe epotnratordyto. O €heyyog TS €QUPUOYNG Y10l COAALOTOL
mpaypoatoromOnke kot pe ™ Pondelo GAA®V TPOTTLYOKAOV GOITNT®V TOL TUNNATOC
[Tinpogopikng tov Ilavemomuiov Kompov. To epommpatordylo otdAbnke og
TPOTTLYLOKOVG Kol UETATTLYLOKOVS @ortntéS Tov [avemomuiov Konpov ce popon
Google forms yw edkoln e€oywyn OMOTEAECUATOV KOl OGTATIOTIKOV OTOLEIOV UE

YPUPIKEG TAPUCTACELS.

A&iler va onpewmBet 6t 1 suykekpluévn a&lohdynon amd YpNOTEG TNG EQPUPLOYNG EYIVE
oe mepropopévo Pabud. Zvykekppéva, €ywve udvo pepikn asloAdynon oe 0épata
amodoYNS ™S €PAPUOYNS amd YPNoTeg OAAG Kol og yevikd Oépata evypnotiog. H
epappoyn dev Elafe extevog a&loAdynong AdyY® Tov OTL VINPYOV KATOL0l TEPLOPIGHOL
GTN XPNOM TS EPOPUOYNG OGS, Y10 TOPAOELY LA, TO YEYOVOS OTL YOl VOL YIVEL Yp1IoM TNG
€QOPUOYNG amonteiTon N 6GVVOESN HE TO 0iKTLO TOL TUNTOG [TANPOPOPIKTS YO VL Yivel
Myn dedopéVOV amd TNV LANPECIO SOIKTHOV. AVTO 0d1yNoE GTN SeEaywyn oG
HIKPNG KAMpoKag a&oAdyNoNG 1000 6€ TEPLEYOUEVO OGO KOl GE aPOUO YPNOTOV TOL

EhaPav pépog.
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6.1 Epotmqpotoroyro AStohdoynong

Mo oxomovg aloAdynong g amodoyng MG EPOPUOYNS Omd TOLG YPNOTEG,
dnuovpynonke évo epmtnuoatordylo pe Google forms mov mepiiappdver epotioelc
OYETIKA LE TNV €VYPNOTIL TNG €QOPUOYNG Ko {ntdel amd to pnotn vo a&loAoYGEL TO
Katd mwoco Ppnke v epoppoyn xpnowun. Ot ep®TACE TOL EPOTNUATOAOYIOL
eaivovtal ovolutikd oto mapdptnpa I'. To epomuoatodldyo pmopei eniong va Ppebel

UEC® EVOG oLVOEGHOL TTOL PBpiokeTon otn BipAtoypagio [15].

6.2 Amoteréopato aSlohdynong

Méow tov Google Forms to omoteAéopato mov ANeOnkov omd 9 drtopo mov
CUUTANPOGAY TO EPOTNUOTOAOYIO gUEvVIlOVTOL GE GUVOTTIKY| HOopeY| He TN Pondeta
YPUPIK®OV TOPACTAGE®MV. AOY®D TEPLOPIGUADV OTMS TO YEYOVOS OTL Y10l VO, AEITOVPYNGEL |
EQOPUOYN omouteito 1 oOvdeon o610 JdikTvo Tov TUNMoTOS TTAnpoopikng Tov
[Mavemompuiov Kdmpov, n a&oddynon and toug ypfoteg £Yve o€ TEPOPIGUEVO PodLo.

Ta anoteréopata g aglohdynong tapatiBeviot avtovod mTo KAT®.
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Try to search for controllers. How easy was it for you to get any results?

5 0 0%
4

3

1

1

012345

0%
222%
55.6%
222%
Try to search for sensors. How easy was it for you to get any results?
4 - 10 0%
0 0%
1 111%
4 44.4%
4 44.4%

1
2.0
3 2
4 5
5 2

3

o o oW R

Try to change some settings in the map screen. How easy was it for you to understand what settings can you change and actually change them?

4 10 0%
0 0%

3 3 333%
2 222%

2 I 4 444%

1

0

1 2 3 4 5

As an admin or sensor owner try to change a sensor's frequency. How easy was it for you to do that?

(L SN

4 1 0 0%
z 0 0%

3 302 222%
4 4 44.4%

2 5 3 333%

1

0

As an admin or sensor owner try to change a controller's frequency. How easy was it for you to do that?

4 1 0 0%
2 0 0%
3 2 222%
4 4 444%
B 3 333%

3
2 I I
1
0
1 2 3 4 5

Try to view a sensor's history values. How easy was it for you to to that?

4 10 0%
0 0%
1 111%
4 44.4%
4 44.4%

1

D .

1 2 3 4 5

LA ]

hs
LS SR TR )
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Try to view a sensor's history values displayed as a chart. Were you able to read and understand the chart?

Yes 9 100%
No ] 0%

Try to deactivate a sensor. How easy was it for you to do that?

7 1 0 0%
6 2 0 0%
5 30 0%
4 4 2 222%
1 5 T T7.8%
2
1
0

Try to add a new controller or sensor. How easy was it for you to do that?

i 1.0 0%

5 0 0%

; 0 0%
3 333%
6§ B6.7%

1

0

1 2 3 4 5

K W
LS I S TR ]

Did you find the completion of any of the tasks above particularly difficult? If so please state the task and the reasons that made it difficult for you to complete it.

Justthe firsttime the change of seftings. After that its all okay

Part 2 - General questions

Did you understand the concept of the application?

Yes 6 100%
No 0 0%

Do you think that this application is a good way to manage your sensors if you ever want to?

Yes 6 100%
No 0 0%
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Did you know where to find help if you needed to?

Yes 9 100%
Mo 0 0%

Yas [9)-

How easy was it for you to navigate between different screens?

i 1 0 0%

5 2 0 0%

. 30 0%
4 3 333%

3 5 6 GBET%

2

1

0

How helpful were the on-screen instructions and/or help messages?

5 1 0 0%

4 2 0 EI':.-i::-
3 0 0%

3 4 4  444%
5 & 556%

2

1

0
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Did you use the "About" button at all?

No [5 Yes

Mo

On the map screen could you find any Anyplace POIs?

Yes
Mo

— Mg [1]

Yoo (8]

Leave any suggestions/concerns about the functionality of the application

in some cases no location was selected and it still produced results

44 4%
55.6%

88.9%
11.1%
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Did the application crash at any point? If so please state the steps you took and the screen you were on.

no
Nope

In your opinion, how useful could this application be to you?

2
0
1 2 3 4 5

Can you think of a situation that this application could be applied to?

0%
16.7%
16.7%
33.3%
33.3%

L B
R R = - O

Tha mporouse na xrisimopoiithoun gia tin asfaleia enos mouseiou xrisimopiontas tous sensors.
Smart home

Manage the observation of different sensors in nature to identify conflagration, earthquakes and other natural disasters
manage the security of your properties
Manage the sensors of an automated security system

manage sensors of my home

Ewéva 29: AavTi|osis epOTYNOTOAOYIOVD

6.3 XoumEPAONUTO ATOTEAECUATOV

[Mopampdvtag T apylKd OTOTEAEGUOTO OO TIS OMAVTNGCEL, TOL EPMTNUATOAOYIOVL
Bpédnkav kdmowo pikpd ceAApATO 6T AEtTOVPYiR TNG EQAPHOYNG OTMG Y1l TOPBEOELY AL
TO OTL 1| EPAPUOYN OE OPICUEVEG TEPUTAGELS Efyale HETPNOES amd aloONTPES YOPIg
va emié€el o ypnotng tomobecia M| mapapétpovg avaltnong. Avtd To GEAALOTO

dopbddnkav oe petémelto oTAd0 KOTA TN StdpKeLd TNG deEaymyNg ™G aEoAdYN oG,

Axopa &va evolapEépov cuUTEPac Tov e&nydnke amd v de&aymyn ™ aloAdynong
NTaV OTL OL YPNOTEG TOV YPNCLULOTOOVGOV TNV EPAPLOYT YLO. TPOTN Popd EPplokay
dvokorio omn deCaymyn avalnmmong. Avtd odnynoe ot onuovpyio €vog odnyod
YPNONG OTNV EQUPUOYY| TOL gREavileTal 6To YpNoTn OTaV TPEEEL Yo TPDTN POPE TNV

€QOpUOY META TNV eyKatdotaon s EmmAéov, ta amoteléopota g €pevvag
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001 YNCOV KOl GTOV EUTAOVTIONS TV BondnTikdv pmvopdtov oty gpapuoyn. [Hopdia
AVTA OUMGC, AKOLO KOl LETE TNV EIGAYWOYT TOV EMITALOV FoNONTIKOV UNVOLATOV KOl TOV
00MnYyol YPNoONS TG EQPUPUOYNG, HEPIKOL ¥pNoTES £E0KOAOVOOVGAY VO £X0VV OLGKOALN
OTO OPYIKA GTASIL XPNONG TNG EQPOPUOYNG aPoD TOAD Alyol apiEpwvay xpOvo GTO Vo,

dafdoovv Tov 0dMY0 ¥prons N va ya&ovv yia fordeta.

Ooco agopd T ypron tov Anyplace oyeddv OLot o1 YpPNOTEG KATAPEPAY VO, EVIOTIGOVV
ta onueio evdapépovtoc (Anyplace Points of Interest) mpdyua mov onuaiver ot 1
xpMon ¢ vanpeoiag Anyplace 0o Mtov évag kaddg tpoOmog TPocHnkng OAmv TmV

a1 pOV GTO YAPTY.

Téhog, o€ oYEoN e TOV EAEYYO TNG XPNOUOTNTOS TG EPAPUOYNGS, OAOL Ol YPNOTEG NTAV
oe Béon va KataAdfovv To oKOmO YPNoNG TS EPAPUOYNS Kol OAOL SNA®OAV MG 1
epappoyn SensoMan omoteret Eva kKadld TpdTO Srayeiplong aenTpwV o€ TEPITTMOON
oL ATO givorl amapaitnTo. XLyxeTikd pe v gpatnon «Ildéco ypnowun pmopel va givor
LT M EQOPUOYN Yo £66G» TO 66.6% amdvinoe ypNoun ©G TOAD YPNOUN EVD TO
33.3% amdvtnoe Ayo oc pETpla ypnoun.

2TV €PMTNOT TOL 0POPOVGE TOAVEG YPNOELS TNG EQAPLOYNG ANPONKAY EVILAPEPOVGES
OTOVTIGELG OTMG:

e Smart home

o Auwyeipion cucOnmpov ce Eva cOGTNUHO ACPAAETLOG

e Auwyeipion cwcOnmpov mov Bpickovrtatl E€m ot eOon

o Auwyeipion cwcOnmpwv oto omitt
Ot amavtioelg avtég cupPadilovy pe To OKOTO avATTLENG TN EQOPLOYNG Kol Osiyvouy
otL M epappoyn Ba pmopovce vo ypnoiponombel e ToAAoVS Topels oTOLG OMTOioVG M

dwyeipton Tov oaeOnTpwv amoteAet avaykaio.
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7 Ke@aioro Xopunepaopato Kot MeALOVTIK

avamtodn
7.1 Zoumepdopato 68
7.2 MeMoVTIKY| avantuén 68

7.1 Xvopmepdoporo

Metd and ) deoywyn g agloAdynong Kot T ANYn ToV OmoTEAEGUAT®V, AvNKE OTL
N epappoyn SensoMan eivar évag KaAdg tpomoc emitevéng tov okomov g AAE. H
dvvaun g epapuoyns oesiletoar 610 yeyovog Ot pmopel vo ypnolpomomBel pe
omolooMmote €100G EAEYKTN, PTAVEL O €AEYKTNG (ONAON M cvokevn otV omoia eivor
ouvdedepévol ot ausnmpeg) va €xel v dvvatdHTNTA TPOSPUCNS 0TO S1AOTKTLO KoL TNG
aroctoAng HTTP requests. Mécw avtod tov tpdmov emkotvoviag, eEacpaiiletar pio
APAIPETIKOTNTO Kot veM&ior vTd v évvolo OTL 1 EPAPLOYY] UTOPEL Vo EYel EVKOAN
TPOGPOCT GE OTOLOONTOTE VAINPESIA SLAGIKTVOV KOl GUVETMG EMTPEMEL GTO YPNOTN VAL

ONUOVPYNGEL TN OIKN TOV LANPEGIN SLAOTKTVOV Y1d TO SIKE TOL OEOOUEVAL.

7.2 Meglhovtikn avamrtoén

‘Evag amd tovg 61dyovs yroo peAAovTiky] ovamtuén e epappoyng eivar n deaymyn
pog o ektevols aglohdynong and Tovg TEMKOVS XPNOTES. ZVYKEKPLUEVA, 1 EPOPLOYN
Oa mpémel va e€etaotel ko o€ BEpaTa amddoong (0w m.y. ¥pOvol amdKplong) oAAG Kot
o€ TopoTEP® BEpaTo Tov £YOVV VoL KAVOLUY HE TNV OAANAETIOPAIOT) TOV XPNOTOV LE TNV

EPAPUOYT).

64



Emiong, ota mlaicwo ¢ peAéng mepl UEALOVTIKNG OVATTLUENG TNG E€QPAPUOYNG,
eetdonKe M TEPInTOON YPNoNG TOL pIKpoedeykty Raspberry Pi ) pog epoppoyng
Android ¢ «dmolov €idovg TnAeyelploTNPio Yo SdPope GLOKEVES. Anlodn,
eetdotnKe av vapyel n dvvatdTa yprong tov Raspberry Pi yia evepyomoinon 1,
QTEVEPYOTOINGN OIKIOK®OV KOl GAA®Y GUOKELMOV HECH KATOOV pNyovIcHov, Bacn tov
petpnoewv mov moipvel omd oawoOnmpes. To omotedéopoto OLTAG NG E£pPELVAG
avédelEay dvo etaipieg mov mpoomabodv va emTelEOVLY aVTO TO OKOTO PEGH KATOL®V

GLOKEVOV TTOV TALPOLSLALOVTOL IO KATWM.

7.2.1 Linkio

H gtoupio Linkio dnuiovpynoe éva hub 1o omoio cuvdéetan pe 1o drodikTvo kot pmopel
vo, daPaler onpoto and cvpPotég cvokevég [16]. Ot cuokevég avtég meplapfdvovv
éva e101k6 €1dog mpilog mov EVAVETOL e TNV Tapoy PEOUATOG, £Va JAKOTTN OTOS Kot
SaPopovg aeNTAPeg OV £YoLV TN SVVATOTNTO VO OTEAVOLV KOl Vo AduBavouv
ofuota péow Wi-fi. Emiong, dnuovpynoav éva remote mov dofdalel onuato amd po
epappoyny Android yio gvepyomoinon Kol OTEVEPYOTOINGT T®V GULOKELAOV Ko
a1 TN POV IOV £lval GLVIEIEUEVOL LUE TIG ELOIKEG GLOKEVEG.

Téhog, divouv T duvatotnto o developers va cuvéEécovy Omolov €i60VG HKPOEAEYKTY|
puéow tov Developer’s Kit mov éxovv viomomoet [17]. To developer’s kit Oa mapéyet
APIs kot Bprobnkeg mov Ba BonBodv ot Ayn dedopévav oA Kol TNV ETKOVOVIO.
ue to ko hub. Exriong, 6o vmootpilel yhdooeg omwg C/C++ kdvovtag €Tt duvat

v xpnon evoc Raspberry Pi vy Arduino g master kot tov hub wc slave.

A&iler va onueimbel 6t n cvykekplpévn etarpio eivor akOpP oTo 0PYIKE GTASLN KoL OEV

VILAPYEL KATL (ELPOTLACTO UEXPL TOPO.

7.2.2 Energenie Pi-mote

H etapia avty viomoince éva shield pe to ovopa Pi-mote e16wkd yio to Raspberry Pi
OV €XEL TN SVVATOTNTO VO, EMKOWVAOVEL LE TIC EOIKES GUGKEVES TOL KATAUGKEVALOLV Yo

Eleyyo dapopwv oktak®v cuckevdv [18][19]. To cuykexpyévo shield diver
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duvartotnTo eAEYYoV cuokeL®V amd to Raspberry Pi ot omoieg givar evopéveg pe ta
€101kd sockets mov katackevdlel n Energenie. T to cvykekpuévo shield vdpyet
apketd documentation oto dadiktvo [20] kKabmg Kot Tapadeiypoto ¥pHoNe TOL 6N
oeAida tov Raspberry Pi [21] aAAd kot 0o moALOVE ¥pNOTEG. TVUVETMG, 1| GLYKEKPLUEVN
viomoinon €xet eheyyOel oe peydio Pabuod kot vedpyel apke VIOSTNPIEN GTO

dwadiktvo. To ovykekpuévo shield paivetar wo katw (Ewova 36).

Ewévo 30: Pi-mote a6 Energenie

Onwg meprypdpetar oty tekunpioon tov shield, diveton n dvvotdtnTa 610 YPHOTN
péow Python va ypnowomomjoel Tig duvatdOTNTEG MOV TOV TPOGPEPEL 10 Pi-mote.
Omnotav, ywo. petotpont] tov Raspberry Pi og avtouato mieyeipiotiplo pe Poon Tpég
and oodnTpeg, T0 Hovo mov ypetaleTat ivar 1 KAon tov pebddmv mov topéyet to Pi-
mote avaloya pe Tig TipéG mov dwuPaler to Raspberry Pi amd tovg aucOntpeg péow
Python. To pévo mpoPAnua mov vdapyet ivar 6TL T0 cvuykekpiévo shield eaivetar va
KkaAvmtel Ohec Tic dwbéoueg GPIO pins Tov pukpoeAeyKTn Kol cuvend¢ Oa Tpémetl o
UIKPOEAEYKTNG VO AapPavel Tig UETPNOEIS amd TOvg ouoOntipeg pe GAAO TpdTO

(ovvoeon pe évo Arduino 1 pécm pog vanpeciog StadtktHov).
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8 IMapaptmue A - Koowkeg egoappoyng

SensoMan

8.1 LocationChooserActivity class

package com.example.tabbedmonitor;

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

import

import
import

import

import
import
import

import

org
org

org

com.

com.

com.

com.github

import

import

com

com

java.io.BufferedInputStream;
java.io.BufferedWriter;
java.io.DataInputStream;
java.io.IOException;
java.io.InputStream;
java.io.OutputStream;
java.io.OutputStreamWriter;
java.net.HttpURLConnection;
java.net.MalformedURLException;
java.net.URL;
java.util.LinkedList;
java.util.concurrent.ExecutionException;

java.util.concurrent.Semaphore;

.json.JSONArray;
.Jjson.JSONException;
.Jjson.JSONObject;

github.amlcurran.showcaseview. *;
github.amlcurran.showcaseview.targets.ActionItemTarget;

github.amlcurran.showcaseview.targets.ActionViewTarget;

.amlcurran.showcaseview.targets.ActionViewTarget.Type;

.github.amlcurran.showcaseview.targets.ViewTarget;

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

com.google

import
import
import
import
import
import
import

import

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

import

import
import
import
import

import

public

com.google.
com.google.
com.google.
com.google.
com.google.
com.google.
com.google.

com.google.

android.

.android.gms.common.

android.gms.common.GooglePlayServicesUtil;
android.gms.maps.CameraUpdateFactory;
android.gms.maps.GoogleMap;
android.gms.maps.MapView;
android.gms.maps.MapsInitializer;
android.gms.maps.model .BitmapDescriptorFactory;
android.gms.maps.model.LatLng;

android.gms.maps.model.MarkerOptions;

app.Activity;

android.

app.AlertDialog;

android

.app.ProgressDialog;

android.

content.DialogInterface;

android.

content.Intent;

android.

content.DialogInterface.OnClickListener;

android.

content.SharedPreferences;

android.

location.Criteria;

android.

location.Location;

android.

location.LocationListener;

android.

location.LocationManager;

android.

os.AsyncTask;

android.

os.Bundle;

android.

util.

Log;

android.

view.

LayoutInflater;

android.

view.

Menu;

android.

view.

Menultem;

android.

view.

View;

android.

widget.AdapterView;

android.

widget.ArrayAdapter;

android.

widget.EditText;

android.

widget.Spinner;

android.

widget.TextView;

android.

widget.Toast;

android.

widget.AdapterView.OnItemSelectedListener;

class LocationChooserActivity extends Activity implements

LocationListener ({

GooglePlayServicesNotAvailableException;
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static final LatlLng NewCampus = new LatLng(35.145, 33.409);
MapView mapView;

protected static GoogleMap map;

final String[] options = { "Search Option", "Search for
sensors",
"Search for controllers", "Search for sensor types"
bi
final String[] radius opt = { "KM", "5", "10", "15", "20" };
String[] type opt = { "Sensor Type", "Humidity", "LDR",
"Motion", "Sound",
"Temperature" };

private Spinner SpinSensorType;
static String TOKEN = null;
public String option = null;
public static int radius = -1;
public String sensorType = null;
static String resultSearch = null;
static LatLng selected = null;

ProgressDialog progDailog;

static boolean firstTimeLocation;

@Override

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

selected = null;

firstTimeLocation = true;

TOKEN = Utilities.applicationUser.getToken () ;
Log.i("Response", Utilities.applicationUser.toString());

setContentView (R.layout.activity location chooser);

getActionBar () .setTitle ("");

getActionBar () .setDisplayShowHomeEnabled (false) ;

try {
type opt = new GetSensorTypes () .execute("") .get();

} catch (InterruptedException el) ({

el.printStackTrace() ;

} catch (ExecutionException el) {
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"Humidity",

}i

el.printStackTrace () ;

}
if (type opt == null) ({
type opt = new String[] { "Select a sensor type",

"LDR", "sound", "temperature", "motion"

SpinSensorType = (Spinner)

findViewById (R.id.spinnerLocChooserType) ;

type opt);

ArrayAdapter<String> a2 = new ArrayAdapter<String>(

LocationChooserActivity.this,

android.R.layout.simple spinner dropdown item,

SpinSensorType.setAdapter (a2) ;

SpinSensorType.setOnltemSelectedListener (new

OnItemSelectedListener () {

@Override

public void onItemSelected (AdapterView<?> arg0, View

argl, int pos,

long arg3) {
if (pos == 0) {
sensorType = null;

} else {

sensorType type optlpos];

@Override

public void onNothingSelected (AdapterView<?> arg0) {

try {
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MapsInitializer.initialize (getApplicationContext());

} catch (GooglePlayServicesNotAvailableException e) {
Log.e ("Address Map", "Could not initialize google
play" , e);

switch (GooglePlayServicesUtil

.isGooglePlayServicesAvailable (getApplicationContext ())) {
case ConnectionResult.SUCCESS:

mapView = (MapView) findViewById (R.id.map):;

mapView.onCreate (savedInstanceState) ;

// Gets to GoogleMap from the MapView and does
initialization stuff

if (mapView != null) ({

map = mapView.getMap () ;

}

break;

case ConnectionResult.SERVICE MISSING:

Toast.makeText (getApplicationContext (), "SERVICE
MISSING",
Toast.LENGTH SHORT) .show () ;
break;
case ConnectionResult. SERVICE VERSION UPDATE REQUIRED:
Toast.makeText (getApplicationContext (), "UPDATE
REQUIRED",

Toast.LENGTH SHORT) .show () ;
break;
default:
Toast.makeText (
getApplicationContext (),
GooglePlayServicesUtil

.isGooglePlayServicesAvailable (getApplicationContext ()),

Toast.LENGTH SHORT) .show () ;

map.setMyLocationEnabled (true) ;
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LocationManager locationManager = (LocationManager)
getSystemService (LOCATION SERVICE) ;

Criteria criteria = new Criterial();

String bestProvider =
locationManager.getBestProvider (criteria, true);

Location location =
locationManager.getLastKnownLocation (bestProvider) ;

if (location != null) {

onLocationChanged (location);

}

locationManager.requestLocationUpdates (bestProvider,
20000, 0, this);

map.setOnMapLongClickListener (new

GoogleMap.OnMapLongClickListener () {

@Override
public void onMapLongClick (LatLng argQ) {
map.addMarker (new
MarkerOptions () .position(arg0) .title(

"Selected Location"));

selected = arg0;
Toast.makeText (getApplicationContext (),
selected.latitude + " " +
selected.longitude,

Toast.LENGTH SHORT) .show () ;

}):
map.setOnMapClickListener (new

GoogleMap.OnMapClickListener () {

@Override

public void onMapClick(LatLng arg0O) {

AlertDialog.Builder builder = new

AlertDialog.Builder (

LocationChooserActivity. this);

builder.setTitle ("Location Selected");

builder.setMessage ("What do you wish to do for

the selected location?");

A-6



builder.setPositiveButton ("Add a sensor",

new OnClickListener () {

@Override
public void

onClick(DialogInterface dialog,
int which) {

if
(Utilities.applicationUser.getUserType () == UserTypes.simple) {

Toast.makeText (

getApplicationContext (),

"You

do not have permission to change settings",

Toast.LENGTH LONG) .show () ;
dialog.cancel();

return;

String[] types =

type opt;
LayoutInflater

inflater = getLayoutInflater();
View dialoglayout =
inflater.inflate(
R.layout.add new sensor, null);
final Spinner
typesSpinner = (Spinner) dialoglayout

.findViewById (R.id.spinnerAddType) ;

ArrayAdapter<String>

adapterTypes = new ArrayAdapter<String> (

LocationChooserActivity. this,

android.R.layout.simple spinner dropdown item,

types) ;
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typesSpinner.setAdapter (adapterTypes) ;
final EditText
sensorName = (EditText) dialoglayout

.findViewById (R.id.editTextAddName) ;

AlertDialog.Builder

builder = new AlertDialog.Builder (

LocationChooserActivity. this);

builder.setView(dialoglayout) ;

builder.setCancelable (true) ;

builder.setTitle ("Add

a sensor");

builder.setPositiveButton ("Save",

new

OnClickListener () {

@Override

public void onClick(

DialogInterface dialog,

int which) {

UploadSensor us = new UploadSensor();

String name = sensorName

.getText () .toString () ;

int id = typesSpinner

.getSelectedItemPosition () ;
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us.execute (id + "", name);

Toast.makeText (

getApplicationContext (),

"Sensor Uploaded Successfully",

Toast.LENGTH_ LONG)

.show () ;

return;

builder.setNegativeButton ("Cancel",

new

OnClickListener () {

@Override

public void onClick(

DialogInterface dialog,

int which) {

return;

1)

builder.show () ;

1)

builder.setNegativeButton ("Cancel", new

OnClickListener () {
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@Override

public void onClick(DialogInterface

dialog, int which) {

dialog.dismiss () ;

1) ;
builder.setNeutralButton ("Add Controller",

new OnClickListener () {

@Override

public void

onClick(DialogInterface dialog,
int which) {

if
(Utilities.applicationUser.getUserType () == UserTypes.simple) {
Toast.makeText (

getApplicationContext (),
"You

do not have permission to change settings",

Toast.LENGTH LONG) .show () ;
dialog.cancel();

return;

String[] controllers =

{ "Arduino-1",

"Raspberry

Pi-1" };
LayoutInflater

inflater = getlLayoutInflater();
View dialoglayout =

inflater.inflate(
R.layout.add controller, null);

Spinner

controllersSpinner = (Spinner) dialoglayout
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.findvViewById (R.id.spinnerAddControllerType) ;

adapterTypes = new ArrayAdapter<String> (

LocationChooserActivity. this,

ArrayAdapter<String>

android.R.layout.simple spinner dropdown item,

controllers);

controllersSpinner.setAdapter (adapterTypes) ;

builder = new AlertDialog.Builder (

LocationChooserActivity. this);

builder.setView(dialoglayout) ;

builder.setCancelable (true) ;

a controller");

builder.setPositiveButton ("OK",

OnClickListener () {

@Override

public void onClick(

DialogInterface dialog,

int which) {

dialog.dismiss () ;

AlertDialog.Builder

builder.setTitle ("Add

new

A-11



builder.setNegativeButton ("Cancel",
new

OnClickListener () {

@Override

public void onClick(

DialogInterface dialog,

int which) {

dialog.dismiss{() ;

1)

builder.show () ;

)

builder.show () ;

}):
GetPOIsAnyplace gpa = new GetPOIsAnyplace():;

gpa.execute("");

private void showTutorial () {

new ShowcaseView.Builder (this,
false) .setContentTitle ("Welcome")
.setContentText ("Long click on the map to

select a location.")

.setStyle (R.style.CustomShowcaseView) .hideOnTouchOutside ()
.setShowcaseEventListener (new

OnShowcaseEventListener () {
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@Override
public void

onShowcaseViewShow (ShowcaseView showcaseView) {

@Override
public void

onShowcaseViewHide (ShowcaseView showcaseView) {

new
ShowcaseView.Builder (LocationChooserActivity.this)
.setTarget (
new

ActionItemTarget (

LocationChooserActivity.this,

R.id.spinnerType))

.setContentTitle ("How

to get results")

.setContentText (

"Select a

search option from the list e.g \"Search for controllers\".")

// "\nThen, select a

search radius from the next list e.g 5km.\nFinally,click the search

button to get the results.\nNote: Click on the menu on the top right

of the screen to get more help, change settings or log-out from the

application. ")
.hideOnTouchOutside ()
.setShowcaseEventListener (
new
OnShowcaseEventListener () {
@Override

public void onShowcaseViewShow (
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ShowcaseView showcaseView) ({

// TODO Auto-generated method

// stub

@Override

public void onShowcaseViewHide (

ShowcaseView showcaseView) {

showTutorial2ndStep () ;

@Override

public void onShowcaseViewDidHide (

ShowcaseView showcaseView) {

// TODO Auto-generated method

// stub

}) .setStyle (R.style.CustomShowcaseView)

@Override

.build() ;
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public void

onShowcaseViewDidHide (ShowcaseView showcaseView) {

Lbuild () ;

private void showTutorial2ndStep() {
new ShowcaseView.Builder (LocationChooserActivity.this)
.setTarget (
new
ActionItemTarget (LocationChooserActivity.this,
R.id.spinnerRadius))
.setContentTitle ("How to get results")
.setContentText (
"Then, select a search radius from
the next list e.g 5km.\nFinally,click the search button to get the
results.\nNote: Click on the menu on the top right of the screen to

get more help, change settings or log-out from the application. ")

.hideOnTouchOutside () .setStyle (R.style.CustomShowcaseView)
Lbuild() ;

private boolean isFirstTime () {
SharedPreferences preferences =
getPreferences (MODE PRIVATE) ;
boolean ranBefore = preferences.getBoolean ("RanBefore",
false) ;
if (!ranBefore) {
// first time
SharedPreferences.Editor editor =
preferences.edit () ;
editor.putBoolean ("RanBefore", true);
editor.commit () ;

}

return !ranBefore;
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@Override

public void onLocationChanged (Location location)

double latitude = location.getLatitude();

double longitude = location.getLongitude () ;

LatLng latLng = new LatLng(latitude, longitude);

map.addMarker (
new MarkerOptions ()

.position(latlng)

.icon (BitmapDescriptorFactory

.defaultMarker (BitmapDescriptorFactory.HUE AZURE)))

.setTitle ("You are here");

if (firstTimelocation) {

map.moveCamera (CameraUpdateFactory.newlLatlng (latlng)) ;

{

map.animateCamera (CameraUpdateFactory.zoomTo (15)) ;

firstTimeLocation = false;

@Override

public boolean onCreateOptionsMenu (Menu menu) {

getMenulnflater () .inflate(R.menu.menu location chooser,

menu) ;
Spinner s = (Spinner)
menu.findItem(R.1id.spinnerType) .getActionView () ;
ArrayAdapter<String> adapterOptions = new
ArrayAdapter<String>(

LocationChooserActivity. this,

android.R.layout.simple spinner dropdown item,

options) ;

s.setAdapter (adapterOptions); // set the adapter

s.setOnltemSelectedListener (new OnlItemSelectedListener () {
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@Override
public void onlItemSelected (AdapterView<?> arg0, View

argl, int pos,
long arg3) {
if (pos == 0) {
option = null;
return;
} else {
option = options[pos];

}

if (option.compareToIgnoreCase ("Search for

sensor types") == 0) {

SpinSensorType.setVisibility (View.VISIBLE) ;
} else {
SpinSensorType.setVisibility (View.GONE) ;

@Override
public void onNothingSelected (AdapterView<?> arg0) {

b
Spinner s2 = (Spinner) menu.findItem(R.id.spinnerRadius)

.getActionView () ;

ArrayAdapter<String> adapterRadius = new

ArrayAdapter<String> (
LocationChooserActivity. this,

android.R.layout.simple spinner dropdown item,

radius_opt);
s2.setAdapter (adapterRadius); // set the adapter

s2.setOnItemSelectedListener (new OnItemSelectedListener ()

@Override
public void onItemSelected (AdapterView<?> parent,

View view,
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int position, long id) {
if (position > 0) {
radius =
Integer.parselnt (radius_opt[position]);

}

@0Override

public void onNothingSelected (AdapterView<?> parent)

1)
if (isFirstTime()) {

showTutorial () ;

return true;

@Override

public boolean onOptionsItemSelected(Menultem item) {
int id = item.getItemId();
if (id == R.id.log out) {
Intent intent = new

Intent (LocationChooserActivity.this,

LauncherActivity.class) ;

Utilities.applicationUser = null;

intent.setFlags (intent.getFlags () |
Intent. FLAG_ACTIVITY_NO_HISTORY) ;

startActivity (intent) ;

finish () ;

}

if (id == R.id.action_search) {

if (option == null || radius == -1 || selecte

null) ({
Toast.makeText (getApplicationContext (),
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"Please enter search options and

location",
Toast.LENGTH LONG) .show () ;

return false;

}
if (option == "Search for controllers") {
GetResultsSortByController grsc = new
GetResultsSortByController () ;
try {
resultSearch = grsc.execute("") .get():

} catch (InterruptedException e) ({

e.printStackTrace();

} catch (ExecutionException e) {

e.printStackTrace();

Intent intent = new
Intent (LocationChooserActivity.this,

MainActivity.class);

intent.putExtra ("type", option);

intent.putExtra ("Result", resultSearch);

startActivity (intent);

} else if (option == "Search for sensors") ({

try {
resultSearch = new
GetResultsSortBySensor () .execute ("")
-get ();
} catch (InterruptedException e) {

e.printStackTrace () ;

} catch (ExecutionException e) {

e.printStackTrace();
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Intent intent = new
Intent (LocationChooserActivity.this,

MainActivity.class) ;

intent.putExtra ("type", option);
intent.putExtra ("Result", resultSearch);

startActivity (intent);

} else {
if (sensorType == null) {
Toast.makeText (getApplicationContext (),
"Please enter search options
and location",
Toast.LENGTH LONG) .show () ;
return false;
}
try |

resultSearch = new
GetResultsSortBySensor () .execute ("")
.get ();
} catch (InterruptedException e) {

e.printStackTrace();

} catch (ExecutionException e) {

e.printStackTrace () ;
}
Intent intent = new
Intent (LocationChooserActivity. this,

MainActivity.class);

intent.putExtra ("type", option);
intent.putExtra ("sensor type", sensorType);
intent.putExtra ("Result", resultSearch);

startActivity (intent);

}
if (id == R.id.help) {
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AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder (

LocationChooserActivity. this);
alertDialogBuilder.setTitle ("Help");
alertDialogBuilder.setCancelable (true);
alertDialogBuilder

.setMessage ("Click on the map to add a

sensor or a controller.\n"
+ "Long click on the map to
select the search location");
alertDialogBuilder.setNegativeButton ("Cancel",
new DialogInterface.OnClickListener () {
public void
onClick(DialogInterface dialog, int id) {

dialog.cancel();

1)
alertDialogBuilder.show () ;
}
if (id == R.id.action loc chooser settings) {
AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder (

LocationChooserActivity.this);
alertDialogBuilder.setTitle ("Change Base Settings");
alertDialogBuilder.setCancelable (true) ;
LayoutInflater inflater =

LocationChooserActivity.this

.getLayoutInflater();
final View dialoglayout = inflater.inflate(

R.layout.location chooser settings,

null) ;
alertDialogBuilder.setView(dialoglayout) ;

TextView baseurl = (TextView) dialoglayout

.findViewById (R.id.textViewLocChooserSettingsDefUrl) ;
baseurl.setText ("Default Base URL: " +
Utilities.DEFAULT BASE URL);
TextView currUrl = (TextView) dialoglayout

.findViewById(R.1d.textViewUsername) ;
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currUrl.setText (currUrl.getText () + " Current Base

URL is: "
+ Utilities.API BASE URL);
TextView buid = (TextView) dialoglayout
.findViewById(R.1id.textViewAnyplaceBuildID) ;
buid.setText ("Change building ID (Anyplace). Current
ID is: "

+ Utilities.API ANYPLACE BUILDING ID);

TextView floor = (TextView) dialoglayout

.findviewById(R.id.textViewAnyplaceFloor) ;
floor.setText ("Change floor number (Anyplace).
Current floor number is: "
+ Utilities.API ANYPLACE FLOOR) ;
alertDialogBuilder.setNegativeButton ("Cancel",
new DialogInterface.OnClickListener () {
public void
onClick(DialogInterface dialog, int id) ({

dialog.cancel();

1) ;
alertDialogBuilder.setPositiveButton ("Save", new

OnClickListener () {

@Override
public void onClick (DialogInterface dialog,
int which) {

EditText newUrl = (EditText)

dialoglayout
.findvViewById(R.id.editTextLocChooserNewUrl) ;
if

(!newUrl.getText () .toString () .equals("")) {

Utilities.changeBaseUrl (newUrl.getText () .toString())
}
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Log.1("Response",

Utilities.API BASE URL);

EditText newbuid = (EditText)
dialoglayout

.findViewById(R.id.editTextAnyplaceBuildID) ;
if
('newbuid.getText () .toString () .equals ("")) {

Utilities

.changeBuildingID (newbuid.getText () .toString());
}

EditText newfloor = (EditText)
dialoglayout

.findvViewById(R.id.editTextAnyplaceFloor) ;
if
(!newfloor.getText () .toString () .equals ("")) {

Utilities.changeBuilingFloor (Integer.parselInt (newfloor

.getText () .toString()));
}
Log.1i ("Response",

Utilities.API ANYPLACE BUILDING ID + " "

Utilities.API ANYPLACE FLOOR

+ Utilities.API BASE URL);
Intent intent = new
Intent (LocationChooserActivity.this,
LauncherActivity.class) ;
Utilities.applicationUser = null;
Toast.makeText (getApplicationContext (),
"Login again for the effects
to take place",
Toast.LENGTH LONG) .show () ;
try {
new LogOut () .execute ("") .get () ;
} catch (InterruptedException e) {
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e.printStackTrace() ;

} catch (ExecutionException e) {

e.printStackTrace () ;

intent.setFlags (intent.getFlags ()

|
Intent.FLAG ACTIVITY NO HISTORY) ;
startActivity (intent);
finish();

)i
alertDialogBuilder.setNeutralButton ("Reset to
Default",

new OnClickListener () {
@Override

public void
onClick(DialogInterface dialog, int which) {

Utilities.changeBaseUrl (Utilities.DEFAULT BASE URL);

Utilities

.ChangeBuildingID(Utilities.API_DEFAULT_ANYPLACE_BUILDING_ID);
Utilities

.changeBuilingFloor (Utilities.API DEFAULT ANYPLACE FLOOR) ;

Intent intent = new Intent (
LocationChooserActivity.this,
LauncherActivity.class) ;
Utilities.applicationUser =
null;

Toast.makeText (

getApplicationContext (),
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"Login again for

the effects to take place",

Toast.LENGTH LONG) .show () ;
try {
new
LogOut () .execute ("") .get () ;
} catch
(InterruptedException e) {
e.printStackTrace () ;

} catch (ExecutionException

e.printStackTrace() ;

intent.setFlags (intent.getFlags ()
Intent.FLAG_ACTIVITY_NO_HISTORY);

startActivity (intent);

finish();

) ;
alertDialogBuilder.show() ;

return true;

@Override

public void onResume () {

mapView.onResume () ;

super.onResume () ;

@Override

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

mapView.onDestroy () ;

@Override

public void onLowMemory () {

super.onlLowMemory () ;

mapView.onLowMemory () ;

private void assignResult (String res) {

resultSearch = res;

private void showProgressDialog () {

progDailog = new

ProgressDialog (LocationChooserActivity.this);

class

String> {

progDailog.setMessage ("Loading...");
progDailog.setIndeterminate (false) ;
progDailog.setProgressStyle (ProgressDialog.STYLE SPINNER) ;
progDailog.setCancelable (true) ;

progbailog.show () ;

GetResultsSortByController extends AsyncTask<String, Void,

@Override

protected void onPreExecute () {

@Override

protected void onPostExecute (String result) {
resultSearch = result.toString();

assignResult (result);

@Override
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protected String doInBackground(String...

URL url;

Log.1i ("Response",

arg0) {

"yolo") ;

InputStream is = null;

DataInputStream dis = null;

String s;

StringBuilder sb = new StringBuilder();

String jsonString = null;

HttpURLConnection urlc = null;

try {

url

new

URL (Utilities.API SORT BY CONTROLLER) ;

Log.1i ("Response",

Utilities.API SORT BY CONTROLLER) ;

urlc

url.openConnection () ;

urlc.

urlc

urlc.

urlc.

urlencoded") ;

OutputStream os = urlc.getOutputStream();

= (HttpURLConnection)

setRequestMethod ("POST") ;

.setDoInput (true) ;

setDoOutput (true) ;
setRequestProperty ("Content-Type",

"application/x-www-form-

BufferedWriter writer = new BufferedWriter (

new OutputStreamWriter (os));

writer.write ("token=" + TOKEN) ;

writer.write ("&longitude=" +
selected.longitude) ;

writer.write("&latitude=" +

selected.latitude) ;

writer.write ("&radius="

+ radius);

writer.flush () ;

writer.close();

urlc.

dis

BufferedInputStream(

while

connect () ;

new DatalnputStream (new

urlc.getInputStream()));

((s = dis.readLine()) != null) {
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sb = sb.append(s + "\n");
}
} catch (MalformedURLException mue) {
mue.printStackTrace () ;
} catch (IOException ioe) ({
ioce.printStackTrace() ;
} finally ({
if (is != null) {
try f
is.close();
} catch (IOException ioe) {

ioe.printStackTrace () ;

jsonString = sb.toString();
Log.1i ("Response", JjsonString);

return jsonString;

class GetResultsSortBySensor extends AsyncTask<String, Void,

String> {

@Override

protected void onPreExecute () {

}

@Override

protected void onPostExecute (String result) {
resultSearch = result.toString();

assignResult (result) ;

@Override

protected String doInBackground(String... arg0) {
URL url;
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InputStream is = null;

DataInputStream dis = null;

String s;

StringBuilder sb = new StringBuilder();

String jsonString = null;

HttpURLConnection urlc = null;

try {

url.openConnection () ;

urlencoded") ;

selected.longitude) ;

selected.latitude) ;

BufferedInputStream(

url = new URL(Utilities.API SORT BY SENSOR) ;

urlc = (HttpURLConnection)

urlc.setRequestMethod ("POST") ;
urlc.setDoInput (true);
urlc.setDoOutput (true) ;
urlc.setRequestProperty ("Content-Type",

"application/x-www-form-

OutputStream os = urlc.getOutputStream()

BufferedWriter writer = new BufferedWriter (

new OutputStreamWriter (os));

writer.write ("token=" + TOKEN) ;

writer.write ("&longitude=" +
writer.write ("&latitude=" +
writer.write ("&radius=" + radius);

writer.flush () ;
writer.close();
urlc.connect () ;

Log.1i ("Response", TOKEN) ;

Log.i ("Response", selected.longitude + "");

Log.i("Response", selected.latitude + "");

Log.i ("Response", radius + "");

dis = new DatalnputStream (new
urlc.getInputStream()));

while ((s = dis.readLine()) != null) {

sb = sb.append(s + "\n");
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}
} catch (MalformedURLException mue) {

mue.printStackTrace () ;
} catch (IOException ioe) ({
ioce.printStackTrace() ;
} finally {
if (is != null) {
try |
is.close();
} catch (IOException ioe) ({

ice.printStackTrace();

jsonString = sb.toString();

return jsonString;

class GetPOIsAnyplace extends AsyncTask<String, Void, String> {

@Override

protected void onPreExecute () {

showProgressDialog () ;

@Override

protected String doInBackground(String... arg0) {
URL url;
InputStream is = null;

DatalnputStream dis = null;

String s;

StringBuilder sb = new StringBuilder();
String jsonString = null;

HttpURLConnection urlc = null;
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Log.1i("Response", "here");
try {
url = new

URL (Utilities.API ANYPLACE GET POIS);

urlc = (HttpURLConnection)
url.openConnection () ;

urlc.setRequestMethod ("POST") ;

urlc.setDolInput (true) ;

urlc.setDoOutput (true) ;

urlc.setRequestProperty ("Content-Type",
"application/json") ;

OutputStream os = urlc.getOutputStream()

BufferedWriter writer = new BufferedWriter (
new OutputStreamWriter (os));
writer.write ("{\"buid\":\""
+
Utilities.API ANYPLACE BUILDING ID
+ "\",\"floor number\":\""

+ Utilities.API ANYPLACE FLOOR +

"\

writer.flush();

writer.close();

urlc.connect () ;

Log.1i("Response", urlc.getResponseMessage())

dis = new DatalnputStream (new
BufferedInputStream(

urlc.getInputStream()))
while ((s = dis.readLine()) != null) {

sb = sb.append(s + "\n");
}
} catch (MalformedURLException mue) {
mue.printStackTrace () ;
} catch (IOException ioe) {
ioe.printStackTrace () ;
} finally {
if (is != null) {
try {

is.close();
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} catch (IOException ioe) ({

ioe.printStackTrace () ;

jsonString = sb.toString();
Log.1i ("Response", JsonString);

return jsonString;

@0Override
protected void onPostExecute (String result) {
if (progbDailog != null && progDailog.isShowing()) {

progbailog.dismiss () ;

if (result != null) {

JSONObject jsonObject = null;
JSONArray pois = null;

try {

jsonObject = new JSONObject (result);

String status =

jsonObject.getString ("status") ;
if (!status.equals("success")) {

Toast.makeText (LocationChooserActivity. this,
jsonObject.getString ("Data not retrieved"),

Toast.LENGTH LONG) .show () ;
return;

}
pois = jsonObject.getJSONArray ("pois");

int i = 0;

JSONObject poi = null;
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null)

while ((poi = pois.getJSONObject(i)) !=

{
double latitude =

poi.getDouble ("coordinates lat");

Log.1("Response", latitude +

"latitude");

double longitude =

poi.getDouble ("coordinates lon");

LatlLng sensor poi = new

LatLng(latitude, longitude);

Log.1i("Response",

sensor_ poi.longitude + " longitude");

map.addMarker (new MarkerOptions ()

.position(sensor poi)

.title(poi.getString ("name") + " Anyplace POI")

.icon (BitmapDescriptorFactory

.defaultMarker (BitmapDescriptorFactory.HUE AZURE)));

1++;

} catch (JSONException je) {

return;

class LogOut extends AsyncTask<String, Void, String> {

@Override
protected void onPreExecute () {

// showProgressDialog() ;

@Override

protected void onPostExecute (String result) {
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@Override

protected String doInBackground(String...

arg0) {

URL url;

InputStream is =

DatalInputStream dis =

null;
null;

String s;

StringBuilder sb =
String jsonString =

HttpURLConnection urlc =

try {

url.openConnection () ;

urlencoded") ;

BufferedInputStream(

} catch

new StringBuilder();
null;
null;

url = new URL(Utilities.API LOGOUT);

urlc = (HttpURLConnection)

urlc.setRequestMethod ("POST") ;

urlc.setDolInput (true) ;

urlc.setDoOutput (true) ;

urlc.setRequestProperty ("Content-Type",
"application/x-www-form-

OQutputStream os = urlc.getOutputStream() ;

BufferedWriter writer =
new OutputStreamWriter (os));

writer.write ("token=" + TOKEN) ;

writer.flush();

writer.close();

urlc.connect () ;

dis = new DatalnputStream (new

urlc.getInputStream()));

while dis.readLine()) != null) {

((s =
sb = sb.append(s + "\n");
}

(MalformedURLException mue) {

mue.printStackTrace () ;

new BufferedWriter (
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} catch (IOException ioe) ({
ioe.printStackTrace () ;
} finally ({
if (is != null) {
try {
is.close();
} catch (IOException ioe) {

ioe.printStackTrace () ;

jsonString = sb.toString();
if (jsonString == null) {
return "fail";
}
JSONObject jsonObject = null;
try |
jsonObject = new JSONObject (jsonString);
} catch (JSONException el) {

el.printStackTrace();

try {
if (jsonObject == null) {
return "fail";
}
if
(!'jsonObject.getString ("status") .equals ("success")) {

return "fail";

}
} catch (JSONException e) {

e.printStackTrace () ;

}

return "success";
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class GetSensorTypes extends AsyncTask<String, Void, Stringl[]> {

@Override

protected void onPreExecute () {
// showProgressDialog() ;

}

@Override

protected void onPostExecute (String[] result) {

}

@Override

protected String[] doInBackground(String... arg0) {
URL url;

InputStream is =

DataInputStream dis =

null;
null;

String s;

StringBuilder sb =
String jsonString =
HttpURLConnection urlc =

try

url.openConnection () ;

urlencoded") ;

new StringBuilder();
null;
null;

{

url = new URL(Utilities.API GET SENSOR TYPES) ;
urlc = (HttpURLConnection)
urlc.setRequestMethod ("POST") ;
urlc.setDoInput (true);
urlc.setDoOutput (true) ;
urlc.setRequestProperty ("Content-Type",

"application/x-www-form-

OutputStream os = urlc.getOutputStream();

BufferedWriter writer = new BufferedWriter (

new OutputStreamWriter (os));
writer.write ("token=" + TOKEN) ;
writer.flush{();

writer.close();
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urlc.connect ()

dis = new DatalnputStream (new
BufferedInputStream (
urlc.getInputStream()));
while ((s = dis.readLine()) != null) {

sb = sb.append(s + "\n");
}
} catch (MalformedURLException mue) {
mue.printStackTrace () ;
} catch (IOException ioe) {
ioce.printStackTrace() ;
} finally ({
if (is != null) {
try |
is.close();
} catch (IOException ioe) {

ice.printStackTrace () ;

}
String[] types = null;
jsonString = sb.toString();

Log.i("Response", JjsonString);
if (jsonString != null) {
try {

JSONObject jsonObject = new

JSONObject (jsonString) ;

int size = jsonObject.getInt ("count");
types = new String[size + 1];
types[0] = "Sensor Type";
JSONArray s_types =
jsonObject.getJSONArray ("result") ;
for (int 1 = 0; i < size; i++) {
JSONObject type =
s _types.getJSONObject (1) ;
types[i + 1] =

type.getString ("Property");
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} catch (JSONException e) {
e.printStackTrace () ;
}
} else {
return null;

}

return types;

class UploadSensor extends AsyncTask<String, Void, String> {

@Override
protected void onPreExecute () {

// showProgressDialog() ;

@Override

protected void onPostExecute (String result) {

@Override

protected String doInBackground(String... arg0) {
URL url;
InputStream is = null;

DataInputStream dis = null;

String s;

StringBuilder sb = new StringBuilder();
String jsonString = null;
HttpURLConnection urlc = null;

String typeid = arg0[0];

String sensorname = arg0[1l];

try {
url = new URL(Utilities.API UPLOAD SENSOR) ;
urlc = (HttpURLConnection)

url.openConnection () ;
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urlc.setRequestMethod ("POST") ;
urlc.setDolInput (true) ;
urlc.setDoOutput (true) ;
urlc.setRequestProperty ("Content-Type",
"application/x-www-form-
urlencoded") ;

OutputStream os = urlc.getOutputStream() ;

BufferedWriter writer = new BufferedWriter (
new OutputStreamWriter (os));

writer.write ("token=" + TOKEN) ;

writer.write ("&sensorName=" + sensorname) ;

writer.write ("&type=" + typeid);

Log.1i("Response", typeid);

writer.flush{();

writer.close();

urlc.connect () ;

dis = new DatalnputStream (new
BufferedInputStream(
urlc.getInputStream()));
while ((s = dis.readLine()) != null) {

sb = sb.append(s + "\n");
}
} catch (MalformedURLException mue) {
mue.printStackTrace () ;
} catch (IOException ioe) {
ice.printStackTrace () ;
} finally {
if (is != null) {
try {
is.close();
} catch (IOException ioe) {

ioe.printStackTrace() ;

}
jsonString = sb.toString();
Log.1i("Response", JjsonString);

return jsonString;
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@Override
public void onStatusChanged(String provider, int status,

extras) {

@Override

public void onProviderEnabled (String provider) {

@Override

public void onProviderDisabled(String provider) {

8.2 MainActivity class

package com.example.tabbedmonitor;

import java.io.BufferedInputStream;
import java.io.BufferedWriter;

import java.io.DatalnputStream;

import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;

import java.io.OutputStreamWriter;
import java.net.HttpURLConnection;
import java.net.MalformedURLException;
import java.net.URL;

import java.util.LinkedList;

import java.util.concurrent.ExecutionException;

Bundle
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import
import
import
import
import
import

import

import

org.achartengine.chart.PointStyle;

org.achartengine.model.XYSeries;

org.achartengine.renderer.XYMultipleSeriesRenderer;

org.achartengine.renderer.XYSeriesRenderer;

org.json.JSONArray;

org.Jjson.JSONException;

org.json.JSONObject;

com.example.tabbedmonitor.LocationChooserActivity.GetResultsSortByCont

roller;
import
import
import
import

import

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

import

com.github.

com.github.

com.github.

com.github.

com.google.

amlcurran.showcaseview.OnShowcaseEventListener;
amlcurran.showcaseview.ShowcaseView;
amlcurran.showcaseview.targets.ActionViewTarget;
amlcurran.showcaseview.targets.ViewTarget;

android.gms.internal.bu;

android

android.
android.
android.
android.
android.

android.

.app
app.
app.
app.

app

app.
app.

.Activity;

ActionBar;
AlertDialog;
Fragment;
.FragmentManager;
FragmentTransaction;

ProgressDialog;

android.
android.
android.
android.

android.

con

con

con

con

con

tent.Context;

tent.DialogInterface;
tent.SharedPreferences;
tent.DialogInterface.OnClickListener;

tent.res.ColorStatelist;

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

android.

con
gra
gra

sup

tent.Intent;

phics.Color;

phics.Typeface;
port.vl3.app.FragmentPagerAdapter;

os.AsyncTask;

os.
sup
uti
vie

vie

Bundle;
port.v4d.view.ViewPager;
1.Log;
w.LayoutInflater;

w.Menu;
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import android.view.Menultem;

import android.view.View;

import android.view.ViewGroup;

import android.widget.AdapterView;

import android.widget.AdapterView.OnItemClickListener;

import android.widget.ArrayAdapter;

import android.widget.LinearLayout;

import android.widget.ListView;

import android.widget.SeekBar;

import android.widget.SeekBar.OnSeekBarChangeListener;

import android.widget.Spinner;

import android.widget.Switch;
import android.widget.TextView;
import android.widget.Toast;

import android.widget.ToggleButton;

public class MainActivity extends Activity implements

ActionBar.Fablistener

/**

* The {@link android.support.vé4.view.PagerAdapter} that will

provide
* fragments for each of the sections. We use a {@link

FragmentPagerAdapter}

* derivative, which will keep every loaded fragment in memory.

If this

* becomes too memory intensive, it may be best to switch to

* {@link android.support.vl3.app.FragmentStatePagerAdapter}.

*/

SectionsPagerAdapter mSectionsPagerAdapter;

/**

* The {@link ViewPager} that will host the section contents.

*/
ViewPager mViewPager;
int currentTab = 0;

public static LinkedList<SensorLogltem> data chart;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
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final ActionBar actionBar = getActionBar();
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

// Set up the action bar.

actionBar .setNavigationMede (ActionBar . NAVIGATION-MOBE—TFABS) ;

// Create the adapter that will return a fragment for each
of the three

// primary sections of the activity.

mSectionsPagerAdapter = new

SectionsPagerAdapter (getFragmentManager ()) ;

// Set up the ViewPager with the sections adapter.
mViewPager = (ViewPager) findviewById(R.id.pager);
mViewPager.setOffscreenPagelimit (3);

mViewPager.setAdapter (mSectionsPagerAdapter) ;

// When swiping between different sections, select the
corresponding

// tab. We can also use ActionBar.Tab#select() to do this
if we have

// a reference to the Tab.

mViewPager

.setOnPageChangelistener (new
ViewPager.SimpleOnPageChangeListener () {
@Override

public void onPageSelected (int position)

actionBar.setSeteectedNavigatienttem (position) ;

if (getIntent () .getStringExtra ("type") .compareTo (
"Search for controllers") == 0) {
String jsonString =
getIntent () .getStringExtra ("Result");
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if (jsonString.compareTo("") == 0 || jsonString ==
null) {
Toast.makeText (getApplicationContext (),

"Unable to retrieve results",

Toast.LENGTH LONG) .show () ;
finish();
} else {
Log.1i("Response", JsonString);

parseSearchForControllers (jsonString);

}
} else if
(getIntent () .getStringExtra ("type") .compareToIgnoreCase (
"Search for sensors") == 0) {
String jsonString =

getIntent () .getStringExtra ("Result");

if (jsonString.compareTo("") == 0 || jsonString ==
null) {
Toast.makeText (getApplicationContext (),

"Unable to retrieve results",

Toast.LENGTH LONG) .show () ;
finish();
}
Log. 1 ("Response", JjsonString);
parseSearchForSensors (jsonString) ;
} else {
String jsonString =
getIntent () .getStringExtra ("Result") ;
if (jsonString.compareTo("") == 0 || jsonString ==
null
[
(getIntent () .getStringExtra ("sensor type")) == null) ({
Toast.makeText (getApplicationContext (),

"Unable to retrieve results",
Toast.LENGTH LONG) .show () ;
finish () ;
}
Log.i("Response", JjsonString);

parseSearchForSensorTypes (jsonString,
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getlIntent () .getStringExtra ("sensor type"));
}

// For each of the sections in the app, add a tab to the

action bar.

for (int i = 0; i < mSectionsPagerAdapter.getCount(); i++)

actionBar.add®ab (actionBar.rewtab ()

.setText (mSectionsPagerAdapter.getPageTitle (1))

.setTabListener (this)) ;

}
getActionBar () .setDisplayHomeAsUpEnabled (true) ;

private boolean isFirstTime () {
SharedPreferences preferences =
getPreferences (MODE PRIVATE) ;
boolean ranBefore = preferences.getBoolean ("RanBefore",
false) ;
if (!ranBefore) {
// first time
SharedPreferences.Editor editor =
preferences.edit ();
editor.putBoolean ("RanBefore", true);
editor.commit () ;

}

return !ranBefore;

private void showTutorial () {
ViewTarget target = new
ViewTarget (R.id.listViewArduinoSensors, this);
new ShowcaseView.Builder (MainActivity.this)

.setTarget (target)

.setContentTitle ("Click on an item")
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.setContentText (

"Click on an item from the list of
sensors to deactivate the sensor or view history values as a list or a

chart")

.hideOnTouchOutside () .setStyle (R.style.CustomShowcaseView)
Lbuild() s

@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);
if (isFirstTime()) {
new ShowcaseView.Builder (this)

.setTarget (

new ActionViewTarget (this,

ActionViewTarget.Type.OVERFLOW) )

.setContentTitle ("More menu options")

.setContentText (
"Click the overflow button

to change settings or get more help")

.hideOnTouchOutside () .setStyle (R.style.CustomShowcaseView)

.setShowcaseEventListener (new

OnShowcaseEventListener () {

@Override
public void

onShowcaseViewShow (ShowcaseView showcaseView) {
// TODO Auto-generated

method stub

@QOverride
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public void
onShowcaseViewHide (ShowcaseView showcaseView) ({

// TODO Auto-generated

method stub
new
ShowcaseView.Builder (MainActivity.this)
.setTarget (
new
ActionViewTarget (
MainActivity. this,

ActionViewTarget.Type.HOME) )

.setContentTitle ("Go back™)
.setContentText (

"Click the back button to go to the previous screen")

.hideOnTouchOutside ()

.setStyle(R.style.CustomShowcaseView)

.setShowcaseEventListener (

new

OnShowcaseEventListener () {

@QOverride

public void onShowcaseViewShow (

ShowcaseView showcaseView) {

// TODO Auto-generated

// method

// stub
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@Override

public void onShowcaseViewHide (

ShowcaseView showcaseView) {

// TODO Auto-generated

// method

// stub

showTutorial () ;

@QOverride

public void onShowcaseViewDidHide (

ShowcaseView showcaseView) {

// TODO Auto-generated

// method

// stub

}) .build();
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@Override
public void onShowcaseViewDidHide (
ShowcaseView
showcaseView) {

// TODO Auto-generated

method stub

}) .build();
}

return true;

@Override
public boolean onOptionsItemSelected (Menultem item) {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so
long
// as you specify a parent activity in
AndroidManifest.xml.
int id = item.getItemId();
if (id == R.id.action about) {
if
((mSectionsPagerAdapter.fragments.get (currentTab) .getClass()) ==
RaspberryPiFragment.class) {
AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder (
MainActivity.this);
alertDialogBuilder
.setTitle("Info about raspberry"

+

((RaspberryPiFragment) mSectionsPagerAdapter.fragments

.get (currentTab)) .id);
alertDialogBuilder.setCancelable (true) ;
RaspberryPiFragment 1f = (RaspberryPiFragment)
mSectionsPagerAdapter.fragments
.get (currentTab) ;

LinkedList<SensorLogItem> data = lf.data;
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String message = "Currently logged sensors
are: \n";

for (int 1 = 0; 1 < data.size(); 1i++) {

message += data.get (i) .sensor + " " +
"on "
+ data.get (i) .source + "\n";

}

alertDialogBuilder.setMessage (message) ;

alertDialogBuilder.setNegativeButton ("Cancel",

new

DialogInterface.OnClickListener () {

public void
onClick(DialogInterface dialog, int id) ({

dialog.cancel();

) ;
alertDialogBuilder.show () ;

}
if
((mSectionsPagerAdapter.fragments.get (currentTab) .getClass()) ==
ArduinoFragment.class) {
AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder (
MainActivity.this);
alertDialogBuilder.setTitle ("Info about
arduino "
+ ((ArduinoFragment)
mSectionsPagerAdapter.fragments
.get (currentTab)) .id);
alertDialogBuilder.setCancelable (true) ;
ArduinoFragment 1f = (ArduinoFragment)
mSectionsPagerAdapter.fragments
.get (currentTab) ;

LinkedList<SensorLogltem> data = 1f.data;

String message = "Currently logged sensors
are: \n";
for (int 1 = 0; i < data.size(); i++) {
message += data.get (i) .sensor + " " +

"on "
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+ data.get (i) .source + "\n";
}
alertDialogBuilder.setMessage (message) ;
alertDialogBuilder.setNegativeButton ("Cancel",
new
DialogInterface.OnClickListener () {
public void
onClick(DialogInterface dialog, int id) {

dialog.cancel () ;

1) ;
alertDialogBuilder.show() ;

}
if
((mSectionsPagerAdapter.fragments.get (currentTab) .getClass()) ==
LogsFragment.class) {
LogsFragment 1f = (LogsFragment)
mSectionsPagerAdapter.fragments
.get (currentTab) ;
LinkedList<SensorLogltem> data = lf.data;
AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder (
MainActivity.this);
alertDialogBuilder.setTitle ("Info about
sensors ") ;

alertDialogBuilder.setCancelable (true) ;

String message = "Currently logged sensors
are: \n";

for (int i = 0; i < data.size(); i++) {

message += data.get (i) .sensor + " " +
nop M
+ data.get (i) .source + "\n";

}

alertDialogBuilder.setMessage (message) ;

alertDialogBuilder.setNegativeButton ("Cancel",

new

DialogInterface.OnClickListener () {

public void

onClick(DialogInterface dialog, int id) {
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dialog.cancel();

1) :
alertDialogBuilder.show() ;

}

if (id == R.id.action refresh) {
Intent intent = getIntent();

null;

String result

if (getIntent().getStringExtra ("type") .compareTo (
"Search for controllers") == 0) {
LocationChooserActivity lc = new

LocationChooserActivity () ;

LocationChooserActivity.GetResultsSortByController ¢ = lc.new
GetResultsSortByController();
try |
result = c.execute("").get();

} catch (InterruptedException e) {

e.printStackTrace();

} catch (ExecutionException e) {

e.printStackTrace() ;

}
} else {
LocationChooserActivity lc = new

LocationChooserActivity () ;

LocationChooserActivity.GetResultsSortBySensor
¢ = lc.new GetResultsSortBySensor();
try {
result = c.execute("").get();

} catch (InterruptedException e) {

e.printStackTrace() ;

} catch (ExecutionException e) {

e.printStackTrace () ;

A-52



}

intent.putExtra ("Result", result);

intent.setFlags (intent.getFlags () |
Intent.FLAG ACTIVITY NO HISTORY) ;

finish();

startActivity (intent);

return true;

if (id == android.R.id.home) {
Intent homeIntent = new Intent (this,
LocationChooserActivity.class);
homeIntent.addFlags (Intent.FLAG ACTIVITY CLEAR TOP);
startActivity (homeIntent) ;
finish();
}
if (id == R.id.action help) {
AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder (

MainActivity.this);
alertDialogBuilder.setTitle ("Help") ;
alertDialogBuilder.setCancelable (true) ;

String message = "Click on a sensor to
deactivate/view history\n"

+ "Click on \"View History\" and then

\"Show Chart\" to see the"

+ " values represented as a chart";

alertDialogBuilder.setMessage (message) ;
alertDialogBuilder.setNegativeButton ("Cancel",
new DialoglInterface.OnClickListener () {
public void
onClick(DialogInterface dialog, int id) {

dialog.cancel () ;

1) :
alertDialogBuilder.show () ;
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if (id == R.id.action settings) {
if (Utilities.applicationUser.getUserType () ==
UserTypes.simple) {
Toast.makeText (getApplicationContext (),
"You do not have permission to
change settings",
Toast.LENGTH LONG) .show () ;
return false;
}
if
(mSectionsPagerAdapter.fragments.get (currentTab) .getClass () !=
LogsFragment.class) {
LayoutInflater inflater = getLayoutInflater();
View dialoglayout =
inflater.inflate(R.layout.settings screen,
null) ;
SeekBar sb = (SeekBar)
dialoglayout.findViewById (R.id.seekBarl);
Switch sw = (Switch)
dialoglayout.findViewById (R.id.switchl);
sw.setChecked (true) ;
sb.setOnSeekBarChangelistener (new
OnSeekBarChangelListener () {

int progressChanged = 0;

public void onProgressChanged (SeekBar

seekBar,
int progress, boolean
fromUser) {
progressChanged = progress;
}
public void onStartTrackingTouch (SeekBar
seekBar) {
}
public void onStopTrackingTouch (SeekBar
seekBar) {
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Toast.makeText (MainActivity.this,
"seek bar progress:" +

progressChanged,

Toast.LENGTH SHORT) .show () ;
}
P
AlertDialog.Builder builder = new
AlertDialog.Builder (this) ;
builder.setView(dialoglayout) ;
builder.setCancelable (true) ;
builder.setTitle ("Settings for controller ");
builder.setPositiveButton ("Save", new

OnClickListener () {

@Override
public void onClick(DialogInterface
dialog, int which) {

1)
builder.setNegativeButton ("Cancel", new

OnClickListener () {

@Override
public void onClick (DialogInterface
dialog, int which) {

dialog.dismiss () ;

1)
builder.show () ;
} else {
LayoutInflater vi = (LayoutInflater)
getApplicationContext ()

.getSystemService(Context.LAYOUI_INFLATER_SERVICE);

final View v = vi

.inflate (R.layout.sensor settings screen, null);

// f£ill in any details dynamically here
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LinearLayout linear = (Linearlayout) v

.findviewById(R.id.settings layout) ;
AlertDialog.Builder builder = new
AlertDialog.Builder (this);

LogsFragment 1f = (LogsFragment)
mSectionsPagerAdapter
.getItem(currentTab);
final LinkedList<SensorLogIltem> data =
1f.data;
for (int 1 = 0; 1 < data.size(); 1i++) {
TextView tv = new
TextView (getApplicationContext ()) ;
tv.setText (data.get (i) .sensor + " on " +
data.get (i) .source);
tv.setTextSize (15);
tv.setTextColor (Color.BLACK) ;
linear.addView (tv) ;
SeekBar sb = new
SeekBar (getApplicationContext ()) ;
sb.setMax (20) ;
sb.setId (1) ;
sb.setProgress (data.get (i) . frequency) ;
sb.setOnSeekBarChangelListener (new
OnSeekBarChangelListener () {

int progressChanged = 0;

public void
onProgressChanged (SeekBar seekBar,

int progress, boolean

fromUser) {

progressChanged = progress;

public void

onStartTrackingTouch (SeekBar seekBar) {

}
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public void

onStopTrackingTouch (SeekBar seekBar) {

Toast.makeText (MainActivity.this,
"seek bar

progress:" + progressChanged,

Toast.LENGTH SHORT) .show () ;

1) ;

linear.addView (sb) ;

}

builder.setTitle ("Set sensor frequency");
builder.setView (v) ;
builder.setPositiveButton ("Save", new

OnClickListener () {

@Override
public void onClick(DialogInterface
dialog, int which) {
for (int 1 = 0; i < data.size();

i+4+) {

SeekBar sb = (SeekBar)

v.findViewById (i) ;

Log. 1 ("Response",
sb.getProgress () + "");
SetSensorFrequency ssf = new
SetSensorFrequency () ;
ssf.execute (data.get (i) .id +
"", sb.getProgress()
+ ")
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builder.setNegativeButton ("Cancel", new

OnClickListener () {

@Override

public void onClick (DialogInterface

dialog, int which) {

dialog.dismiss () ;

1)

builder.show () ;

}

return super.onOptionsItemSelected (item) ;

@Override
public void onTabSelected(ActionBar.¥ab tab,
FragmentTransaction fragmentTransaction) {
// When the given tab is selected, switch to the
corresponding page in
// the ViewPager.

mViewPager.setCurrentItem(tab.getPosition());

currentTab = tab.getPosition();

getActionBar () .setTitle (

mSectionsPagerAdapter.getPageTitle (tab.getPosition()));
}

@Override
public void onTabUnselected (ActionBar.Fab tab,

FragmentTransaction fragmentTransaction) {

@Override
public void onTabReselected (ActionBar.Fab tab,

FragmentTransaction fragmentTransaction) {

/**
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* A {@link FragmentPagerAdapter} that returns a fragment
corresponding to

* one of the sections/tabs/pages.

*/

public class SectionsPagerAdapter extends FragmentPagerAdapter

LinkedList<Fragment> fragments = new

LinkedList<Fragment> () ;

public SectionsPagerAdapter (FragmentManager fm) {

super (fm) ;

@Override
public Fragment getItem(int position) {

return fragments.get (position);

@Override
public int getCount () {

return fragments.size();

@Override

public CharSequence getPageTitle (int position) {

if (fragments.get (position).getClass() ==

RaspberryPiFragment.class) {
return ("Raspberry" + " " +
((RaspberryPiFragment) fragments
.get (position)) .id);

}

if (fragments.get(position).getClass () ==
LogsFragment.class) {

return ("Sensors List");

}
if (fragments.get (position) .getClass|()

ArduinoFragment.class) {

{
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return ("Arduino " + ((ArduinoFragment)
fragments.get (position)) .id);

}

return null;

public static class ArduinoFragment extends Fragment {
int id;
static int total = 0;
public String ip;
public String time;
public String location;
ListView sensors_list;

LinkedList<SensorLogIltem> data;

public ArduinoFragment () {
id = 1;

data = new LinkedList<>();

@Override
public View onCreateView (LayoutInflater inflater,
ViewGroup container,
Bundle savedInstanceState) ({
View v = inflater.inflate (R.layout.fragment arduino,
container,
false) ;
Typeface font =
Typeface.createFromAsset (getActivity () .getAssets (),

"fontawesome-webfont.ttf");

TextView button = (TextView) v
.findviewById(R.id. textViewArdMapIcon) ;
button.setTypeface (font) ;

sensors_list = (ListView) v
.findViewById(R.1id.listViewArduinoSensors) ;

TextView iptv = (TextView)
v.findViewById(R.id. textViewRaspIp) ;
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iptv.setText (ip);

TextView timetv = (TextView)
v.findViewById (R.1d. textViewArdTime) ;

timetv.setText (time) ;

timetv.setTextSize (15);

TextView loctv = (TextView) v

.findviewById (R.id. textViewArdLocation) ;

loctv.setText (location) ;

loctv.setTextSize (15);

LogsListAdapter la = new
LogsListAdapter (getActivity (), data);

sensors_list.setAdapter (la);

sensors_list.setOnItemClickListener (new

OnItemClickListener () {

@Override
public void onItemClick (AdapterView<?> parent,
View view,
int position, long id) {
final SensorlLoglItem 1li = (SensorLogltem)

parent

.getItemAtPosition (position);
AlertDialog.Builder alertDialogBuilder =
new AlertDialog.Builder (

getActivity ());
alertDialogBuilder.setTitle ("Info about

sensor "

+ li.sensor);
alertDialogBuilder.setCancelable (true) ;
alertDialogBuilder

.setMessage ("This sensor is

currently active.\nChoose what to do with this sensor");

alertDialogBuilder.setNegativeButton ("Cancel",
new
DialogInterface.OnClickListener () {
public void
onClick(DialogInterface dialog,
int id) {
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dialog.cancel();

P

alertDialogBuilder.setNeutralButton ("View History",

new OnClickListener () {

@Override
public void
onClick(DialogInterface dialog,

int which)

MainActivity ma
= new MainActivity();
data chart =

ma.getHistory(li.id + "");

LayoutInflater
inflater = getActivity()

.getLayoutInflater();
View
dialoglayout = inflater.inflate(
R.layout. fragment logs, null);
ListView 1lv =
(ListView) dialoglayout
.findViewById(R.id.1listViewArduinoSensors) ;
LogsListAdapter
la = new LogsListAdapter (
getActivity (), data chart);

lv.setAdapter (la);

AlertDialog.Builder alertDialogBuilder = new

AlertDialog.Builder (
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getActivity());

alertDialogBuilder

.setTitle ("History about sensor "

+ li.sensor);

alertDialogBuilder.setView (dialoglayout) ;

alertDialogBuilder.setCancelable (true) ;

alertDialogBuilder.setNegativeButton (

"Close", new OnClickListener () {

@Override

public void onClick(

DialogInterface dialog,

int which) {

dialog.cancel () ;

alertDialogBuilder.setPositiveButton (
"Show chart",

new

OnClickListener () {
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@Override

public void onClick(

DialogInterface dialog,

int which) {

Intent intent = new Intent (

getActivity (),

ShowChartActivity.class) ;

intent.putExtra (

"Sensor type",

li.sensor);

startActivity (intent);

alertDialogBuilder.show () ;

) :

alertDialogBuilder.setPositiveButton ("Deactivate",

new OnClickListener () {

@Override
public void
onClick(DialogInterface dialog,

int which)
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if

(Utilities.applicationUser.getUserType () == UserTypes.simple) {

Toast.makeText (

getActivity ()

.getApplicationContext (),

"You do not have permission to change settings",

Toast.LENGTH LONG) .show () ;

dialog.cancel();

return;

}

MainActivity ma

= new MainActivity();

DeactivateSensor

ds = ma.new DeactivateSensor();

ds.execute (1li.id

+ HH),.

Toast.makeText (

getActivity ()

.getApplicationContext (),

li.sensor + " deactivated",

Toast.LENGTH LONG) .show () ;

// Call the api

to deactivate sensor

dialog.cancel () ;

1) :
alertDialogBuilder.show () ;
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)

return v;

public static class RaspberryPiFragment extends Fragment

LinkedList<SensorLogIltem> data;

ListView 1lv;

public String ip;
public String time;
static int total = 0;
int id;

public String location;

public RaspberryPiFragment ()

super () ;

id = 1;

data = new LinkedList<SensorLogltem> () ;

@QOverride

public View onCreateView (LayoutInflater inflater,

ViewGroup container,

Bundle savedInstanceState) {

// Inflate the layout for this fragment

View v =

inflater.inflate(R.layout. fragment raspberry,

false) ;

Typeface font =

container,

Typeface.createFromAsset (getActivity () .getAssets(),

"fontawesome-webfont.ttf");

TextView button = (TextView)

v.findViewById(R.1id. textViewMapIcon) ;

TextView iptv = (TextView)

v.findViewById (R.1d. textViewRasplIp) ;
iptv.setText (ip) ;

{
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TextView timetv = (TextView)
v.findViewById (R.1id. textViewRaspTime) ;

timetv.setText (time) ;

timetv.setTextSize (15);

TextView loctv = (TextView) v

.findvViewById(R.id. textViewRaspLocation) ;
loctv.setText (location) ;
loctv.setTextSize (15);

button.setTypeface (font) ;

1lv = (ListView)

v.findViewById(R.1id.listViewRaspberrySensors) ;

LogsListAdapter la = new
LogsListAdapter (getActivity (), data);
lv.setAdapter (la);

lv.setOnItemClickListener (new OnItemClickListener ()

@Override
public void onItemClick (AdapterView<?> parent,
View view,
int position, long id) {
final SensorlLogltem 1li = (SensorLogltem)

parent

.getItemAtPosition (position);
AlertDialog.Builder alertDialogBuilder =
new AlertDialog.Builder (

getActivity());
alertDialogBuilder.setTitle ("Info about

sensor "

+ li.sensor);
alertDialogBuilder.setCancelable (true) ;
alertDialogBuilder

.setMessage ("This sensor is

currently active.\nChoose what to do with this sensor");

alertDialogBuilder.setNeutralButton ("View History",
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new OnClickListener () {

@Override
public void
onClick(DialogInterface dialog,

int which)

MainActivity ma
= new MainActivity();
data chart =

ma.getHistory(li.id + "");

LayoutInflater
inflater = getActivity()

.getLayoutInflater();
View
dialoglayout = inflater.inflate(
R.layout. fragment logs, null);
ListView 1lv =
(ListView) dialoglayout
.findViewById(R.id.1listViewArduinoSensors) ;
LogsListAdapter
la = new LogsListAdapter (
getActivity (), data chart);

lv.setAdapter(la);

AlertDialog.Builder alertDialogBuilder = new

AlertDialog.Builder (

getActivity());

alertDialogBuilder

.setTitle ("History about sensor "
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+ li.sensor);

alertDialogBuilder.setView (dialoglayout) ;

alertDialogBuilder.setCancelable (true) ;

alertDialogBuilder.setNegativeButton (

"Close", new OnClickListener () {

@QOverride

public void onClick(

DialogInterface dialog,

int which) {

dialog.cancel();

alertDialogBuilder.setPositiveButton (
"Show chart",
new
OnClickListener () {
//
@Override

public void onClick(

DialogInterface dialog,
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int which) {

Intent intent = new Intent (

getActivity (),

ShowChartActivity.class);

intent.putExtra (

"Sensor type",

li.sensor);

startActivity (intent);

alertDialogBuilder.show () ;

) :

alertDialogBuilder.setNegativeButton ("Cancel",
new
DialogInterface.OnClickListener () {
public void
onClick(DialogInterface dialog,
int id)

{

dialog.cancel();

) :

alertDialogBuilder.setPositiveButton ("Deactivate",

new OnClickListener () {

@Override
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public void
onClick(DialogInterface dialog,

int which)

if

(Utilities.applicationUser.getUserType () == UserTypes.simple) {

Toast.makeText (

getActivity ()

.getApplicationContext (),

"You do not have permission to change settings",

Toast.LENGTH LONG) .show () ;

dialog.cancel();

return;

}

MainActivity ma

= new MainActivity();

DeactivateSensor

ds = ma.new DeactivateSensor () ;

ds.execute (1li.id

+ HH);

Toast.makeText (

getActivity ()

.getApplicationContext (),

li.sensor + " deactivated",

Toast.LENGTH LONG) .show () ;

dialog.cancel();

1)
alertDialogBuilder.show() ;
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1) ;

return v;

@Override
public void onActivityCreated (Bundle savedInstanceState)

super.onActivityCreated (savedInstanceState) ;

public static class LogsFragment extends Fragment {

ListView sensors log;

LinkedList<SensorLogIltem> data;

public LogsFragment () {

data = new LinkedList<SensorLogltem> () ;

@Override
public View onCreateView (LayoutInflater inflater,

ViewGroup container,
Bundle savedInstanceState) {

// Inflate the layout for this fragment
inflater.inflate (R.layout. fragment logs,

View v =

container, false);
sensors_log = (ListView) v

.findViewById(R.id.1listViewArduinoSensors) ;

LogsListAdapter la = new

LogsListAdapter (getActivity (), data);
sensors_ log.setAdapter (la);

sensors_log.setOnItemClickListener (new

OnItemClickListener () {

@QOverride

{
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public void onItemClick (AdapterView<?> parent,
View view,
int position, long id) {
final SensorLoglItem 1i = (SensorLogltem)

parent

.getItemAtPosition (position);
AlertDialog.Builder alertDialogBuilder =
new AlertDialog.Builder (

getActivity());
alertDialogBuilder.setTitle ("Info about

sensor "

+ li.sensor);
alertDialogBuilder.setCancelable (true) ;
alertDialogBuilder

.setMessage ("This sensor is

currently active.\nChoose what to do with this sensor");

alertDialogBuilder.setNeutralButton ("View History",

new OnClickListener () {

@Override
public void
onClick(DialogInterface dialog,

int which)

MainActivity ma
= new MainActivity();

data chart =
ma.getHistory(li.id + "");

LayoutInflater
inflater = getActivity()

.getLayoutInflater();
View

dialoglayout = inflater.inflate(

R.layout. fragment logs, null);
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ListView 1lv =

(ListView) dialoglayout
.findvViewById(R.id.listViewArduinoSensors) ;
LogsListAdapter
la = new LogsListAdapter (
getActivity (), data chart);

lv.setAdapter(la);

AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder (

getActivity());

alertDialogBuilder

.setTitle ("History about sensor "

+ 1li.sensor);

alertDialogBuilder.setView (dialoglayout) ;

alertDialogBuilder.setCancelable (true) ;

alertDialogBuilder.setNegativeButton (

"Close", new OnClickListener () {

@QOverride

public void onClick(

DialogInterface dialog,

int which) {
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dialog.cancel () ;

alertDialogBuilder.setPositiveButton (

"Show chart",

new

OnClickListener () {

@QOverride

public void onClick(

DialogInterface dialog,

int which) {

Intent intent = new Intent (

getActivity (),

ShowChartActivity.class);

intent.putExtra (

"Sensor type",

1li.sensor);

startActivity (intent);

alertDialogBuilder.show () ;
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1)
alertDialogBuilder.setNegativeButton ("Cancel",
new
DialogInterface.OnClickListener () {
public void
onClick(DialogInterface dialog,
int id) {

dialog.cancel();

1) ;

alertDialogBuilder.setPositiveButton ("Deactivate",

new OnClickListener () {
@Override
public void
onClick(DialogInterface dialog,

int which)

if

(Utilities.applicationUser.getUserType () == UserTypes.simple) {

Toast.makeText (

getActivity ()

.getApplicationContext (),

"You do not have permission to change settings",

Toast.LENGTH LONG) .show () ;

dialog.cancel () ;

return;
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MainActivity ma
= new MainActivity();

DeactivateSensor
ds = ma.new DeactivateSensor () ;

ds.execute (1li.id

+ ")
Toast.makeText (
getActivity ()
.getApplicationContext (),
li.sensor + " deactivated",

Toast.LENGTH LONG) .show () ;

dialog.cancel();

1) ;
alertDialogBuilder.show () ;

1)

return v;

private void parseSearchForControllers (String jsonString) {
if (jsonString != null) {
if (jsonString != null) {
JSONObject jsonObject = null;
JSONArray controllers = null;
JSONObject sensor = null;

JSONArray result null;

try {

jsonObject new JSONObject (jsonString);
String status =

jsonObject.getString ("status");
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String time =
jsonObject.getString ("request time");

String ip = jsonObject.getString ("IP
Address") ;

if (!status.equals("success")) {

Toast.makeText (MainActivity.this,

jsonObject.getString ("Data not retrieved"),

Toast.LENGTH LONG) .show () ;
return;
}
String message;
message=
jsonObject.getString ("message") ;
if (message.equals ("None controller was

found within the distance given")) {

Toast.makeText (getApplicationContext (), "No results found at
this location", Toast.LENGTH LONG) .show();
finish();
}
JSONObject loc = jsonObject
.getJSONObject ("Location
Requested") ;
" "

String location = +

loc.getString("latitude™) + " , "

+
loc.getString ("longitude") ;
int count = jsonObject.getInt ("count");
controllers =
jsonObject.getJSONArray ("controllers");
for (int 1 = 0; i < count; i++) {

JSONObject ¢ =
controllers.getJSONObject (1) ;
String name =
c.getString ("Controller Name");
if (name.contains ("arduino")) {
ArduinoFragment al = new

ArduinoFragment () ;
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al.time = time;

al.ip = ip;

al.location = location;

JSONObject res =
c.getJSONObject ("Sensors") ;

int countsS

res.getInt ("count");

result =
res.getJSONArray ("resultSensors") ;
for (int j = 0; j < countS;
Jj+H) o
String start = null;
String end = null;
String value = null;
int frequency = 0;
int id = 0;
String timestamp =
null;

sensor =
result.getJSONObject (J) ;

String type =
sensor.getString ("Sensor Type");

id =
sensor.getInt ("Sensor ID");

frequency =
sensor.getInt ("SensorFrequency") ;

Log. 1 ("Response", type

)
if
(type.compareToIgnoreCase ("motion") == 0) {
start =
sensor.getString ("Timestamp Start");
end =
sensor.getString ("Timestamp End");
} else {
timestamp =
sensor.getString ("Timestamp") ;
value =

sensor.getString ("Measurement") ;
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Log.1("Response", wvalue);

if
(type.compareToIgnoreCase ("motion") == 0) {
al.data.add (new
SensorLogltem(id, name,
start, type, end, frequency)):;
Log.1("Response", start);
} else {

al.data.add (new

SensorLogltem(id, name,

timestamp, type, value, frequency)):;

mSectionsPagerAdapter.fragments.add(al) ;

mSectionsPagerAdapter.notifyDataSetChanged() ;

} else {
RaspberryPiFragment rl = new
RaspberryPiFragment () ;
rl.time = time;

rl.ip = ip;

rl.location = location;

JSONObject res =
c.getJSONObject ("Sensors") ;

int countsS

res.getInt ("count");

result =

res.getJSONArray ("resultSensors") ;

for (int j 0; J < countS;

Jj++) Ao
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String start = null;

String end = null;

String value = null;

int id = 0;

String timestamp =
null;

sensor =
result.getJSONObject (J) ;

String type =
sensor.getString ("Sensor Type");

id =
sensor.getInt ("Sensor ID");

int frequency = sensor

.getlInt ("SensorFrequency");

Log.1i("Response", type

Y
if
(type.compareToIgnoreCase ("motion") == 0) {
start =
sensor.getString ("Timestamp Start");
end =
sensor.getString ("Timestamp End");
} else {
timestamp =
sensor.getString ("Timestamp") ;
value =
sensor.getString ("Measurement") ;
Log.1i("Response", wvalue);
}
if

(type.compareToIgnoreCase ("motion") == 0) {
rl.data.add (new
SensorLogltem(id, name,

start, type, end, frequency)):;

Log.1i("Response", start);
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} else {
rl.data.add (new

SensorLogltem(id, name,

timestamp, type, value, frequency)):;

mSectionsPagerAdapter.fragments.add(rl);

mSectionsPagerAdapter.notifyDataSetChanged () ;
}

} catch (JSONException je) {

return;

private void parseSearchForSensors (String jsonString) {

if (jsonString != null) {

JSONObject jsonObject = null;
JSONObject sensor = null;

JSONArray result null;

try {

jsonObject new JSONObject (jsonString) ;
String status =

jsonObject.getString ("status") ;

if (!status.equals("success")) {
Toast.makeText (MainActivity.this,
jsonObject.getString ("Data
not retrieved"),

Toast .LENGTH LONG) .show () ;
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return;
}
String message =
jsonObject.getString ("message") ;
if (message.equals ("None sensor was found
within the distance given")) {
Toast.makeText (getApplicationContext (),

"No results found at this location", Toast.LENGTH LONG) .show () ;

finish();
}
int count = jsonObject.getInt ("count");
Log.1i("Response", count + " ");

LogsFragment 1f = new LogsFragment();
result =
jsonObject.getJSONArray ("resultSensors") ;
for (int i = 0; i < count; i++) {
String start = null;
String end = null;
String value = null;
int id = 0;
String timestamp = null;
sensor = result.getJSONObject (1) ;
id = sensor.getInt ("Sensor ID");
int frequency =
sensor.getInt ("SensorFrequency") ;
String type = sensor.getString("Sensor
Type");
Log.1i("Response", type + " ");

if (type.compareToIgnoreCase ("motion")

start =
sensor.getString ("Timestamp Start");

end = sensor.getString("Timestamp
End") ;

} else {

timestamp =
sensor.getString ("Timestamp") ;

value =

sensor.getString ("Measurement") ;
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Log.1i("Response", wvalue);

String microcontroller = sensor
.getString ("Micro-
controllerName") ;
if (type.compareToIgnoreCase ("motion")
== 0) {
1f.data.add (new SensorLogIltem(id,
microcontroller,
start, type, end,
frequency)) ;
Log. 1 ("Response", start);
} else {
1f.data.add (new SensorLogltem(id,
microcontroller,
timestamp, type,

value, frequency));

}
if (1f.data.isEmpty()) {

Toast.makeText (getApplicationContext (), "No results found at
this location", Toast.LENGTH LONG) .show();
finish () ;
}
mSectionsPagerAdapter.fragments.add(1lf) ;
mSectionsPagerAdapter.notifyDataSetChanged () ;
} catch (JSONException je) {

return;

private void parseSearchForSensorTypes (String jsonString, String

sType) {
if (jsonString != null) ({
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JSONObject jsonObject = null;
JSONObject sensor = null;
JSONArray result = null;

try {
jsonObject = new JSONObject (jsonString);
String status =

jsonObject.getString ("status");

if (!status.equals("success")) {
Toast.makeText (MainActivity.this,
jsonObject.getString ("Data
not retrieved"),
Toast.LENGTH LONG) .show () ;
return;
}
String message =
jsonObject.getString ("message") ;
if (message.equals ("None sensor was found
within the distance given")) {
Toast.makeText (getApplicationContext (),
"No results found at this location", Toast.LENGTH LONG) .show () ;
finish () ;
}
int count = jsonObject.getInt ("count");
Log.1i("Response", count + " ");
LogsFragment 1f = new LogsFragment () ;
result =
jsonObject.getJSONArray ("resultSensors") ;
for (int i = 0; i < count; i++) {
String start = null;
String end = null;
String value = null;
int id = 0;
String timestamp = null;
sensor = result.getJSONObject (1)
id = sensor.getInt ("Sensor ID");
int frequency =

sensor.getInt ("SensorFrequency") ;
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String type = sensor.getString("Sensor

Type");

Log.1i("Response", type + " ");

if (type.compareToIgnoreCase (sType) !=
0) f

continue;

}

if (type.compareToIgnoreCase ("motion")
== 0) {

start =
sensor.getString ("Timestamp Start");

end = sensor.getString ("Timestamp
End") ;

} else {

timestamp =
sensor.getString ("Timestamp") ;

value =

sensor.getString ("Measurement") ;

Log.1i("Response", value);

String microcontroller = sensor
.getString ("Micro-
controllerName") ;
if (type.compareToIgnoreCase ("motion")
== 0) {
1f.data.add (new SensorLogIltem(id,
microcontroller,
start, type, end,
frequency));
Log. 1 ("Response", start);
} else {
1f.data.add (new SensorLogltem(id,
microcontroller,
timestamp, type,

value, frequency));
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if (1f.data.isEmpty()) {

Toast.makeText (getApplicationContext (),
"No results found at this location", Toast.LENGTH LONG) .show () ;

finish();

mSectionsPagerAdapter.fragments.add (1f);
mSectionsPagerAdapter.notifyDataSetChanged () ;
} catch (JSONException je) {

return;

public LinkedList<SensorLoglItem> getHistory(String sensor) {
GetHistory gh = new GetHistory();
try |
return gh.execute (sensor) .get ()

} catch (InterruptedException e) {

e.printStackTrace();

} catch (ExecutionException e) {

e.printStackTrace();

}

return null;

class GetHistory extends AsyncTask<String, Void,

LinkedList<SensorLogItem>> {

@QOverride

protected void onPreExecute () {

@Override
protected void onPostExecute (LinkedList<SensorLogItem>

result) {
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@Override
protected LinkedList<SensorLogItem>
doInBackground(String... params) {
LinkedList<SensorLogItem> list = new
LinkedList<SensorLogItem> () ;
Log.1i("Response", params[0]);
URL url;
Log.1i("Response", params[0]);
InputStream is = null;
DataInputStream dis = null;
String s;
StringBuilder sb = new StringBuilder();
String JjsonString = null;
HttpURLConnection urlc = null;

try {
url = new URL(Utilities.API HISTORY SENSOR);

urlc = (HttpURLConnection)
url.openConnection () ;
urlc.setDoInput (true);
urlc.setDoOutput (true) ;
urlc.setRequestMethod ("POST") ;
urlc.setDoInput (true);
urlc.setDoOutput (true) ;
urlc.setRequestProperty ("Content-Type",
"application/x-www—-form-
urlencoded") ;

OutputStream os = urlc.getOutputStream();

BufferedWriter writer = new BufferedWriter (
new OutputStreamWriter (os));
writer.write ("token=" +
LocationChooserActivity.TOKEN) ;

writer.write("&sensorID=" + params[0]);

writer.flush () ;
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writer.close();
urlc.connect () ;

urlc.getResponseCode () ;

dis = new DatalnputStream (new
BufferedInputStream
urlc.getInputStream()));
while ((s = dis.xeadkine()) != null) {

sb = sb.append(s + "\n");
}
} catch (MalformedURLException mue) {
mue.printStackTrace () ;
} catch (IOException ioe) {
ice.printStackTrace () ;
} finally {
if (is != null) {
try |
is.close();
} catch (IOException ioe) {

ice.printStackTrace () ;

jsonString = sb.toString();

Log.1i("Response", JsonString);

if (jsonString != null) {
JSONObject jsonObject = null;

null;

JSONArray history
JSONObject metric = null;

try |
jsonObject = new JSONObject (jsonString);
String status =

jsonObject.getString ("status");
if (!status.equals("success")) {

Toast.makeText (MainActivity.this,

JjsonObject.getString ("Data not retrieved"),
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Toast.LENGTH LONG) .show () ;
return null;
}
int count = jsonObject.getInt ("count");
history =
jsonObject.getJSONArray ("history Logs");
for (int i1 = 0; i < count; i++) {
JSONObject ¢ =
history.getJSONObject (1) ;

String start = null;
String end = null;
String value = null;
String id = null;

String timestamp = null;

id = c.getString("Measurement
ID");
int s id = c.getInt("Sensor ID");
String type = c.getString("Sensor
Type");
if
(type.compareToIgnoreCase ("motion") == 0) {
start =
c.getString ("Timestamp Start");
end = c.getString("Timestamp
End") ;
list.add (new
SensorLogltem(s id, id, start, type,
end, 0));
} else {
value =
c.getString ("Measurement") ;
timestamp =

c.getString ("Timestamp") ;

Log.1i("Response", wvalue);
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list.add (new
SensorLogltem (s id, id, timestamp,

type, value,

0)):

catch (JSONException je) {

return null;

return list;

class SetSensorFrequency extends AsyncTask<String, Void, String>

@Override
protected void onPreExecute () {

// showProgressDialog () ;

@Override

protected void onPostExecute (String result) {

@Override

protected String doInBackground(String... arg0) {
URL url;
InputStream is = null;

DatalInputStream dis = null;
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String s;

StringBuilder sb = new StringBuilder();
String jsonString = null;

String sensorID = arg0[0];

String frequency = arg0[1l];
HttpURLConnection urlc = null;

try {

url = new URL(Utilities.API SET FREQUENCY) ;

urlc = (HttpURLConnection)
url.openConnection () ;

urlc.setRequestMethod ("POST") ;

urlc.setDoInput (true);

urlc.setDoOutput (true) ;

urlc.setRequestProperty ("Content-Type",

"application/x-www—-form-

urlencoded") ;

OutputStream os = urlc.getOutputStream()

BufferedWriter writer = new BufferedWriter (
new OutputStreamWriter (os));
writer.write ("token=" +
Utilities.applicationUser.getToken());
writer.write ("&sensorID=" + sensorlID);

writer.write ("&frequency=" + frequency);

writer.flush () ;
writer.close () ;

urlc.connect () ;

dis = new DatalnputStream (new
BufferedInputStream (
urlc.getInputStream()))
while ((s = dis.xeadkire()) != null) {

sb = sb.append(s + "\n");
}
} catch (MalformedURLException mue) {
mue.printStackTrace () ;
} catch (IOException ioe) ({
ice.printStackTrace();

} finally {
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if (is != null) {
try |
is.close();
} catch (IOException ioe) {

ice.printStackTrace();

jsonString = sb.toString();
Log.1i("Response", JjsonString);

return jsonString;

class DeactivateSensor extends AsyncTask<String, Void, String> {

@QOverride
protected void onPreExecute () {

// showProgressDialog() ;

@Override

protected void onPostExecute (String result) {

@Override

protected String doInBackground(String... arg0) {
URL url;
InputStream is = null;
DataInputStream dis = null;
String s;
StringBuilder sb = new StringBuilder();
String jsonString = null;

String sensorID = arg0[0];

HttpURLConnection urlc = null;
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try {
url = new
URL (Utilities.API DEACTIVATE SENSOR) ;
urlc = (HttpURLConnection)
url.openConnection () ;
urlc.setRequestMethod ("POST") ;
urlc.setDolInput (true) ;
urlc.setDoOutput (true) ;
urlc.setRequestProperty ("Content-Type",
"application/x-www-form-
urlencoded") ;

OutputStream os = urlc.getOutputStream()

BufferedWriter writer = new BufferedWriter (

new OutputStreamWriter (os));

writer.write ("token=" +
Utilities.applicationUser.getToken());
writer.write ("&sensorID=" + sensorlID);

writer.flush();
writer.close();

urlc.connect () ;

dis = new DatalnputStream (new
BufferedInputStream (
urlc.getInputStream()));
while ((s = dis.xeadkine()) != null) ({

sb = sb.append(s + "\n");
}
} catch (MalformedURLException mue) {
mue.printStackTrace () ;
} catch (IOException ioe) {
ice.printStackTrace () ;
} finally {
if (is != null) {
try f
is.close();
} catch (IOException ioe) ({

ice.printStackTrace();
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jsonString = sb.toString();
Log.1i("Response", JjsonString);

return jsonString;
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9.1 Photocell reading

//Include arduPi library

#include "arduPi.h"

int photocellPin = 1; // the cell and 10K pulldown are connected to a0

int photocellReading;
int LEDpin = ; // connect Red LED to pin 11

int LEDbrightness;

void setup/()

{

Wire.

begin(); // join 1i2C bus

void loop()

{

// channel 0

photocellReading = analogRead(photocellPin);
printf("Analog reading = %d\n",photocellReading) ;

// We'll have a few threshholds,

if (photocellReading < ) {

Serial.

} else

Serial.

} else

Serial.

} else

Serial.

} else

println(" - Dark");

if (photocellReading <
println(" - Dim");

if (photocellReading <
println (" - Light'");
if (photocellReading <
println(" - Bright'");
{

)

)

)

// the analog reading from the sensor divider

(address optional for master)

qualitatively determined

{

{

{

(PWM pin)
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Serial.println(" - Very bright");
}

delay (1000);

}

int main () {
setup () ;
while (1) {
loop ()
}

return (0);

9.2 NTC reading

#include "arduPi.h"

#include <math.h>

#define TENKRESISTOR 10000
#define BETA 3977

#define THERMISTOR 2800
#define ROOMTEMPK 298.15
#define READINGS 10

int main () {
setup ()’
while (1) {
Loop() ;
}

return(0) ;



void setup () {
printf ("Starting up the thermometer

Wire.begin() ;

void loop () {
float avResistance;
float resistance;
int combinedreadings[READINGS] ;
float kelvin;
float celsius;
float fahrenheit;

float analogReadingArduino;

/*******************
ADC mappings
Pin Address
0xDC
0x9C
0xCC
0x8C
0xAC
0xEC
0xBC

~ o 0o w NP O

OxFC

*******************/

// 0xDC is our analog 0 pin

/* Grab the two bytes returned from the
analog 0 pin, combine them

and write the wvalue to the
combinedReadings array

*/

for(int r=0; r<READINGS; r++) {

analogReadingArduino=analogRead (0) ;

\n");

combinedreadings[r] = analogReadingArduino;

delay (10); }

// Grab the average of our 7 readings
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// in order to get a more accurate value
avResistance = 0;

for (int r=0; r<READINGS; r++) {
avResistance += combinedreadings[r];

}
avResistance /= READINGS;

/* We can now calculate the resistance of
the readings that have come back from analog 0
*/

avResistance

(1023 / avResistance) - 1;
avResistance = TENKRESISTOR / avResistance;

resistance = avResistance / THERMISTOR;

// Calculate the temperature in Kelvin
kelvin = log(resistance);

kelvin /= BETA;

kelvin += 1.0 / ROOMTEMPK;

kelvin = 1.0 / kelvin;

printf ("Temperature in K ");

printf("$f \n",kelvin);

// Convert from Kelvin to Celsius
celsius = kelvin -= 273.15;
printf ("Temperature in C ");

printf("$f \n",celsius);

// Convert from Celsius to Fahrenheit
fahrenheit = (celsius * 1.8) + 32;
printf("Temperature in F ");

printf("$f \n",fahrenheit);

// Three second delay before taking our next
// reading
delay (3000);
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SensoMan Evaluation

| would really appreciate it if you took some time to test my application and answer some
questions. The application is based on managing sensor data gathered from our controllers
(namely our Raspberry Pi and our Arduino) and is part of my undergraduate thesis.

FPlease follow the instructions provided to successfully install and start using the
application. Some requirements are critical to the proper function of the application so please
do not leave steps behind.

Step 1 - Install the app from the link below
: igin21i { 2dl=

Step 2 - Tum on location services on your phone

Step 3 - Ensure that you are connected to the C5 network

Step 4 - Login:
The application requires a log-Hn for you to proceed. We created three accounts with different
properties. The credentials are provided below.

User 1 - Simple User
Lsemame: oot

password: simple

User 2 - Sensor Crawner
usemame: android-application
password: android

Mote:
Some questions require you to do specific steps in the application. Feel free to explore
inside the application but please make sure to go back and do these steps when asked.

In the questions, we will be refering to the logHn screen, map screen, main screen and chart
screen. These are displayed below s0 vou know which is which

* Required

Ewévo 31: Epotnpatoroyio A&oroynong 1

Apyikd, oto EpOTNUATOAOYLI0 SIvOVTaL KATOLEG 00MNYIES Y10 EYKATAGTOON TG EPOPUOYNG

Kot dtvovTton KAmole GToLyElD Yoo GUVOEST GTNV EPOPLOYT Y10 GKOTOVG EAEYYOV.
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. Try to saarch for confrodlers. How aasy was It for you to gef any results?

iank only one ova

Versyhad ) () () o[ ) ery easy

. Try to ssarch for sensors. How aasy was It for you to get any results 7

iank only one ova

Veymad () (O 3 O 3 [ ) very easy

. Try to change some astings in the map screan. How sagy was It for you to
undergtand what ssftings can you change and achually change them 7
{Remeamiber to reset settings 10 default for the application to work property )

id3rk only one ova
1 2 3 4 a
Vesyhad (3 (O () (3 () Veryeasy

. Az an admin or sensor owner try fo changs a sensor's frequency. How sagy was It
for you to do that?

You need 1o log-out and logHn again 35 an admin oF SENE0T CATEr

-I.lli i § d-l-l..l e o3

1 2 5 4 ]

Vesyhad () (0 () O 3 [ ) Veryeasy

. - % - - - P -

. Az an admin or sensor owner try to changs a controller's requency. How sasy was
It for you fo do that?

You need 1o log-out and logHn again 35 an admin oF SENE0T CATEr

-I.‘Ii -.':- i-l-l..l i-l-l=- -\:-l =

1 2 k] 4 3

veyhad [ ) (0 0 O3 (0 eryeasy

. Try to wiew a sensor's history valuss. How sasy was It for you to fo that?

-I.‘Ii -.':- i-l-l..l i-l-l=- -\:-l =

1 2 3 4 5
veynan (O (O (O (O () Veyesy
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. Try to wiew a sensor's history valuss diaplayed 38 a chart. Were you able to read

and undserstand fhe chart?
hdark only one ova

) s

) No

. Try to deactvale a sensor. How sasy was It for you to do that?

[Please do not actualy deactivate the senson)

idank only one ova

1 2 3 4 3

Veyhad ( 3 [ 0 () o) Very easy

. - - E - - L

. Try to a0d a new controller or ssnsor. How sasy was It for you to do that?

-I.lli i fl-'._l e ov'a

1 2 3 4 5

weryhad 3 0 () (3 () \ery easy

Did you find the compleflon of any of the tasks abowe particularly dimcult? I =0
please state the task and the reasons that mads it difcult for you to complsts It

Part 2 - General questions

Slease take some me {0 arewer some q&mmﬂ]‘ﬂl’gﬂ'}ﬂ I.E-E'EHFE'lH'I'L‘rE with
he application

.

12

Did you understand the concapt of the application? *
This means what the appilcation helps you accomplish

-I.lli i fl-'._l e ov'a
) Yes
L

Y Mo

Do you think that this application Is a good way to manage your sensors If you
gwer want fo7? *

Mark only one ova
Y Yes
| Mo
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4.

15

16

17.

18

Did you know whers to ind help I you needed to?

idank only one oval

A

-

| Yes

a
e

L
||

1 ]
=

i

How sasy was It for you to navigats beiween different acresena?

Mark only one oval

veyna () () ) (0 () very essy

How halpful wers the on-screen Instructions andior help messagsa?

Mark only one oval

Mothelpatal () (0 () () (D) ery heiph
Did you u=s the "About” bufton at all?

ark only one oval

|i- -:I TeE

I.. ..I rtl

On the map screen could you find any Anyplacs POIs?
[POIs = paints of Interest)

ik only one oval
I.._

Y es

e

-

() No

Laawe any suggeafionsiconcarns about the functional ity of the application

Anything you would Be to see included, anything you would like to be Implemented
differentry
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19. Did the application crash at any point? IT 80 plesse state the ateps you took and the
BCTEEN YOU Ware o0,

200 In your opinlon, how ussful could this application be to you? *
Mark only one oval
Motusefulatal ([ ) ( ) C ) ¢ () very useful

21. Can you think of a sftuation that this applicafion could be applled to? *
e.g Manage the sensors of an automated securty system

22 Final thoughts.

Please state anything that you would like me to know or your general idea of the
appiication
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Onwg eaivetor Kot amd TG EIKOVEG TO TOVEO TO EPOTNUATOAOYIO omoTeAeitan amd 22
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Yoo TEPETAIP® EAEYYO TNG EPOPUOYNS Yo GOAAUATO ev®d KAmoleg mpoopilovtarl yio

a&loAdynon TG AmodoyNG TG EPAPLOYNS OO TOVS YPNOTES.



