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Evyoprotisg

Apyicad 8o MBeda va gvyapiotiow tov Ap. Anuntpn Zeivolmovp yio v 1epdoTIO
gvkatpio Tov pov £8mwoe vo cuvepyaoT® pali Tov og éva chHoTUa cav To Anyplace apov
HEC® OVTOD OMEKTNOO TOPA TOAAEG YVMOELG KO M0 KOAY €KOVA Y100 TO TG

avanmTOGCETOL VA project oe enayyeALOTIKO EMITEDO.

EmmAéov Bo MBela va €uyoplotiom Kot vo Omod®Cm €vo CNUOVTIKO HEPOS TNG
mpoonddelog mov £ytve otov daktopikd ottty IHaoydAn Mmén, agod o 1d10g
Bploxotav mhvia 6to TANL Pov. AVEENPTNTOGC DPAG KAl NUEPOS NTAV TAPOV Y10 VO, LE
Bonbnoet oe kabe mPOPANUa oL avTHETOTILO, OKOUN Kol OTNV KOTAVONGY TOL
vrdpyovta Kadika Tov Anyplace. Eniong, Ba10gla va tov evyapiotiom yio Ty vopovn
Kol KATovonon mov £0E1Ve TPOS EUEVO KOTA TNV OEPKELN TG SMAMUATIKNG EpYOTiag,

€01KA 0T OPYIKE GTAL TPOGOUPUOYNG.

TéNog, Bo BeAa VoL ELYOPICTICM TNV OIKOYEVELDL LLOV Y10 TNV OUKOVOULKT] KO YUYOAOYIKN
VROGTHPIEN TTOV OV TOPEiYE KATA TNV SAPKED TOV GTOLOMY HOV AVEEAPTNTOG TOV
dVoKOM®Y OV avTHETOMC AV ot 110t Kot eEATilm 6Tt pa pépa Ba Bpiokopar og Béon va

OVTOTTOONOC®.

il



Iepiinyn

2mv ovyypovn gmoyn mov Lovue Eodevovpe to 90% TOL YPOVOL LOG GE ECOTEPIKOVS
yopovs. Kotd v dbpkela ovtod TOL ¥POVOL OOVAEVOVUE, KOWMVIKOTOLOVUOGTE,
yovitovue, dtaokeddlovpe. [TapdAinia, KAvovTag avTéG TIG OPACTNPLOTNTES EPYOUOCTE
oe gmaen pLe To dwdikTvo kol v teYvoroyia. Emopévag, pe Pdorn ta mo wévo eivor
AmOPOITNTO Vo EVTAEOVUE OTNV KaOnuepvOTNTO HOG éva GOOTNUO YE®TOTOOETONG,
YOPTOYPAPNONG, TAONYNONG KOL TANPOPOPNONG ECMOTEPIKOV YOP®V Kol €4V TO
KOTOPEPOLUE AVTO 1 SLOKIVIOT HOG OTOVG EGMTEPIKOVG YOPOLG Ba yivel o gvuyaplot,

7O €VKOAT KOl TTLO YPIYOPT).

g autn TN SA®UATIKN £pyacio TapovctdlovTat Sapopeg aALAYEG Kol ETEKTAGELS TOV
é&ywav oto vrdpyov cvotnua Anyplace. To Anyplace amotelel €va oAoKANP®UEVO
GUOTNUO TTANPOPOPNONG YO ECMOTEPIKOVG YMPOLS. Ymootnpilel Asrtovpyieg Ommg:
YOPTOYPAPNON, YEOTAONYNON, TANPOPOPNCT ECOTEPIKAOV YDPWOV. Avartoydnke amd 1o
«Data Management Systems Laboratory» tov tufupoatog g IIAnpogopikig tov

[MHavemotpiov Kompov.

Apywca Ba yiver tapovoiaon tov Anyplace Architecture 6mov avaAdeL To VTOGLGTHUATO
mov omaptilovv 10 Anyplace. ‘Emnetta, akolovOel peAétn mov €ytve ota 0€00UEVOL TOL
amodnkevoviav otnv vmdpyovca Paon dedopévaov Couchbase Server, m omoia
aflomombnke v vo oynuatiotel doun (oynpa). Metd, Bo meprypapel AemtopepmS 1
owokacio addayng g Paong dedopévav. Katd v arliayn avty eviomictnkov kot
oopBmnkav d1dpopa bugs kar malfunctions Tov GLGTAHUATOS OTOV KOl TEPTYPAPOVTAL

GTNV GLVEYELD.

Téhog, B0 TaPOVGIACTOHV SLAPOPO TEWPALLATA TTOVL EYIVOV Yot VO GLYKPLOEL 1] VEa EkdooT)
TOV GLOTHHOTOG UE TNV TTporyovevn. Ta mepdpato ovtd oTdloVV GTNV TOLTNTO KO
GTOV OYKO O€Q0UEVOV TTOL KATOVOADVEL 1) VEL KO0y Tov cvotiuatoc Anyplace. Oco
aopa TNV TaYVTNTA Eyvav cuYKpicelg ypovov extédeons and API calls tov Anyplace,
EVAD 060 0POPE TOV OYKO SESOUEVMV £YIVOV GUYKPIGEIS GTO TANDOG TOV OVTIKELLEV®V TOV
amofnkevel 1 Paon dedopéVOV KOl GTOV YOPO AmOOKELONG OV KOTAVUAMVEL TO

VTOGVGTNLLO OEGOUEVOV.
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Ewayoy
1.1 Ymoxivnon epyaciag 1
1.2 Avackomnon cvotiuatog Anyplace 3
1.3 TIpopinua 4
1.4 Zvveicpopéc 5
1.5 Ileplypappa epyaciog 6

1.1 Yrokivion gpyaociog

‘Epevvec g Strategy Analytics [1] detyvovv 01t Katd péco 6po o dvBpwmog Eodevel o
80-90% tov YxpOVOL TOL GE E0MTEPIKOVS YWPOVS. O ¥pOVOSG AVTOG KATOVEUETOL GE
ECMTEPIKOVS YDPOVG OTMG GYOAELN, TAVETICTNUIN, YDPOVG EPYATING, ELTOPIKE KEVTPO,
aepodpopia, vosokopeia k.o H dtakiviion oe avtong Toug xhpovg apKeTEg popés elvar
TOAVTTAOKT Ko YpovoPopa, 101mG Yo ATOLO TOV EIGEPYOVIOL GE OLAPOPOVS YDPOLG Yo
TPAOTN POPA. X& GLVOVACUO TNG OLOKOMOAG VTG Kol TNG avENuévng xpnong E&vmvav
GLOKELMOV OMMOLPYNONKE M AVAYKN OVATTLENG CLGTNUATOV TAOYNONG ECOTEPIKAOV
AOPOV. ZNUOVTIKOTEPOL TOPAYOVTES Y10 CLOTHLLOTA TETOWOL £id0Vg glvan 1 {ovToavn kot
axppng yvoon g tonobeciog Tov ypnotn Kabng datnpeitor T0 KOGTOG YOUUNAS OAAY
KOl 1] OLVOTOTNTA YPY|OTG GE GLOKEVES LE TEPLOPIoUEVOVS TTOpovS. Emmpdcbeta, n yxprion
ALTOV TOV GUGTNUOTOS UTOPEL VO EMPEPEL TEPATTIES AAAAYEC GTNV KoM uepvoTNTa HOG,
apoy oe éva gumopikd mePPIAlOV VIAPYXEL M dvvoTdTNTA TOPAKOAOVONONG TOL
EPYOTIKOV TPOCOTIKOV Kol AAA®V atouwv yio 0épata acedietoc. [Tapdiinia diveton n
EVKOPI0 GE KATOGTIULATAPYES VO KOTAYPAPOVY CTLOVTIKE GTATICTIKA [iE fAoT TOV TPOTO

oV Kveltat £vag TEAATNG GTO KATAGTNLA TOVG.



Axoun n yeowmhonynon Umopel vo amoTEAEGEL ONUAVTIKO Tapdyovia Kot o Béuata
vyelag. 'Exovv mepdoet oyedov 600 ypdvia amd OTOV TPOTOEUPAVICTNKE 1) TOVON U TNG
vooov Tov kopovoiod (COVID-19). Mia amd Tig peyaldtepeg TpoKANGELS OV KANOT|Kape
VO QVTIHETOTICOVE Elvat 1 tyvynAd o™ ToL 100 Kabdg TV SVOKOAO va EEPEL KATO10G

pe mota. dtopa kKo wov elxe £pHel o emapn].

[Ma va givar ekt N avantuén evog CLGTNUOTOGC GOV KL ALTO YPEBOTNKE VA ETtvonfovv
Kotvovplol TpOTol Tapoyns aglomotng EvoeiEng g tomobeciog evag ypnotn o€ éva
ecmTEPIKO YOpo. Teyvoroyleg dnwg to GPS (Global Positioning System) dev elvou Svvatd
Vo xPNOUOTOMBOVV GE ECOTEPIKOVG YDPOVS AOY® NG £EacBivnong Tov onuUdT®V ard
TopEUPOLES Kol EUTOSIOL TTOL VTTAPYOLVV GE £VOL KTNPLO, EMOUEVMOS o vNPYE PELOUEVN

amodoon).

H paydaio avantoén g texvoroylag Hog mapEyeL T0 AmapaiTnTa Y10 VO, VAOTON|GOVUE
TéTO10 GLOTHHOTO, 0OV poll TG £pepe apBovia CLOKELVOV TIG OTOTEG YPTCILOTOLOVLLE
Kadnuepvarg Ko pésa toug Bpiokovral dtapopot awcOntpec. EmmAéov, oe kébe Kt pilo
vdpyovv mALov dekdAdeg onueion mpocPaong Wi-Fi ta omoion pmopodpe va
expetarrevtovpe. Katd péco 0po vmapyovv 5-10 té€tota onueio o k4B omitt 6mov Kot
avapéveror vo ovénbovv ota 500 péxpt to 2022. Mo €Eumvn KvnTi| GLOKELM
Aapfavovtag onpota amd autd ta onpeia £xel v duvatotnrta va kabopilel To onua
avnkel og KaOe onpeio mpdsPfaong pe Péomn Eva povadikd yYapaktnplotiko, Tnv dtevbuvon
MAC. Etot pe Béon v évtaon mov Aappdaver and kabe onueio pmopel vo vroroyicet
Vv akp1p1) Tomobecia Tov ¥PNOTN GTOV XDPO, APOV SUGTAVPDOGEL AVTN TNV TANPOPOPia

pe o Baon dedopuEvmv mov d10TNPEL GTOLXEIN ECMTEPIKNG YEMTOTOOETNONC.

Axoun, n YopToYpPAeNoN TOV ECOTEPIKOV YDP®V GE EXINMEOO LOVIEAW®V (KTIpiwV,
0pOP®V, onueio EVOLOPEPOVTOS) Kol GE EMimed0 onudtov uropei va yivet pe v fondeta
OTOLOVONTOTE ¥PNOTI MOV £XEL GTNV KATOYXN TOL i €EVTTvn cvokevn. Emopévmg,
TAONYNOTN GTOV YMOPO vl Lo TPOEKTACT) TNG XOPTOYPAPNON, 1| OTOI0t OAOKANPDVEL TOV
opopd tov Xvotuatog [TAnpopopnong yio Ecwtepikotg Xmpovg (Indoor Information

System — IIS).



1.2 Avaokonnon cvetipatos Anyplace

Xmv mopovso SWAMUOTIKY gpyoacio Oo mopovolootel n aAloyn mov £Yve OTO
vrocvotna dedopévev Tov Anyplace [2]. H aAlayn avt) oy plikn apod oAdkAnpn
N Baon dedopéveV avTIKATOoTAONKE. XNV aAloyn avth &ywvov dtopbmoelg oto API
(Application Protocol Interface) mov agopovoav eléyyovg kot bugs. Emiong, &ywvav
aAAayég oV dopun KAmolwv amd To aviikeipeva mov amodnkevel  Pdon. H artior g
aAloyng mponABe amd MV avdykn pHelwoNg TOV €AAYIOTOV OTOITNGE®V VAIKOD

(hardware) kot yevikdtepa yio va avadiopyovmbel  dopr| Tov VTOGVGTHUATOG.

Ta dedopéva mov GLAAEYoVTOL 0d To GOGTNHO TOL Anyplace givatl LOVTELN ECOTEPIKAOV
YOPOV OM®G KNP, OpoPol, onueion evolopEpovtoc (m.y. €va dmudtio) Kabdg Kot
amotudpate onudtev tpocfacng Wi-Fi. Ta dedopéva avtd giodyovrorl kuping amd tov
Anyplace Architect kot tov Anyplace Logger amd ypnoteg mov embvpodv va
GUVEIGQEPOVY GTNV OLOUOPP®OT TV KTnpiov pe v péBodo tov TANBOomOpIGHO
(crowdsourcing). [TapdAinia, eEdyovion kupimg amd tov Anyplace Architect, Anyplace
Viewer, Anyplace Viewer Campus, Anyplace Logger koau Anyplace Navigator €161 dote
VO TOPEYOVTOL TO LOVTEAD ECMTEPIKDOV YDP®V, Ol OLUOPOUES Y10 TAONYNOT Kot GAAEG
Aertovpyeieg TOL GLOTNHOTOC GTOVG YPNOoTES. Eivar mpogavég 0Tl vmdpyovv TOAD
neplocoTEP reads amd writes omoOTE 1 TOYVTNTO OVAKTNGONG TOV OEOOUEVOV OmOTELEL

HUeYEAO TOpAyovVTO GTO GUGTNLO OVTO.

O\a ta dedopéva amobnkevovtav oe pa arodnkn dedopévav, CouchbaseDB. Eropévac,
Yoo KOAOTEPY amddoot vanpyov otdpopo views. O dykog dedopévov Eekivnoe va
LEYOAMVEL LE OTOTELEGLOL KATOLd OTO TOL VIEWS VoL adLVATOVV va Agttovpynoovv. Emiong
OPKETA AVTIKEILEVA ElYOV TEPITTEG TANPOPOPIEG LE ATOTEAECL O OYKOG VO, LEYOADVEL
aKOUT TEPLECOTEPO. AVTO €lYe GOV CUVENELN APKETEG KOBVOTEPNGEIS GE GLYKEKPIUEVAL

endpoints Tov APL

Oco agopd Tov véo TpOMO dlaryeipiong SEdOUEVOV OmOPAGIoTNKE Vo ¥pnoipomoin el
mopopotov Tomov Baon dedopévav, 1 MongoDB. H Bdomn avti dev amotehel amodnkn
dgdopévov aeod dwtnpel éva oynuo Omov OpAdOTOlEl  AVTIKEIHUEVO TOPOLOLOG
katnyopiag oe collections. Emiong, agod m apywn ovdykn nMtav 1 peioon tov

ATOUTOOUEVOL VAIKOD &yvav OopKETEG aAlayEég otov TPOMO 7oL amofnkevovtal Ta



dedopéva, Kupimg oto amoturmdpata onueiov Wi-Fi apobd 10 10606T6 avtmv givatl 99%.

[T avalvtikd n TEPTYPAPN TOL VEOL VTOGVOTNLATOG Ba Yivel oto Kepdlaio 4.

1.3 IIpopinpa

H opdida tov Anyplace kot 1o epyastipro DMSL éxovv o¢ 6to)0 va feEATIdVOVY Guveymg
TO CUOTNUO £TCL OCTE VA EIVOL O OITOSOTIKO, O YPNYOPO, O EVKOAO GTNV XPNON HE
VEeC AEITOVPYIES KO Katvovpla Yopoknplotikd. o va eivor avtd €piktd 10 GVoTNUA
YPEWLETAL GLVTIHPNOT KOU GLGTNHATIKY ovoBdaduiorn. Xtnv mapodce OMA®UOTIKY
gpyocio &ywe peydAn mpoomdbela €161 doTe vo pelmbel 0 y®POg amodnkevong TOL
KOTOVOADVEL TO GOGTNHO LE KUPLO GTOYO Vo, Umopel va evompatmbel kol va Asttovpyet
oe Raspberry PI. Emiong, Aettovpyieg mov wtav mpoPAnuotikés, ot omoieg
YPTCLOTOLOVG OV OTOTVTTALOTA XPOVOL 1) YEW-TOT0OEGTES d10pHDONKAY Kot AetTovpyOoHV
kavovikd. [Tapdiinio, kdmola oviikeipeva avadlopopedinkay 660 agopd TV doun
Tovg pali pe oAdkAnpr v dopn g Pdong deopévov. Ta wo tdve emtedydnkay pe tnv

avtikatdotoon g Pdong dedopévav CouchbaseDB oe MongoDB.

v mpornyovuevn €kdoon vanpyov TpofAnuatikd endpoints mov giyov MG amoTEAEG LA
TNV OLGAELTOVPYIO. OPICUEVOV YOPUKTNPICTIKGOV TOV cvotnpatoc. Ta endpoints avtd
adLVOTOVCOV Vo eKTELECTOUV Adyo TG Pdong dedopévov. H Pdon dedopévov
mpoonabovoe vo kTicel materialized views yw vo umopel vo omavtd ypnyopo o€
TEPIMTOON OV EKTEAOVTOV £VOL AT OAAL OTO. CLYKEKPIUEVOL OLTLOTO TO VIEW OgV
ktlotav moté gite emedn yéle N pvniun ram tov server gite emeldr] £Kave time-out 1M
evtol mov Oa £xTile To view omd Tov ToAAN ypévo. Enetta, To yeyovog 6t ktilovtay kot
amofnkevovtav to materialized views, 6 cuvOLAGUO HE KOKO TPOTO 0o KELONC TV
OVTIKELEVOV TTOV TAPAYEL TO GUCTN A, O ATOLTOVUEVOS OTOONKELTIKOG YDPOGS TOV TTOAD

peyaroc.

Mo va avtipetonicovpe T1¢ OO TAVEO TPOKANGELS EMPeme vo. yivouv aAhayéC oTO
vrocvotua dedouévav. Eropévmg, anopaciotnke vo aviikatactadel n mponyovpevn
Baon oedouévav, CouchbaseDB, pe dAAn Pdon dedopévov, v MongoDB. Ot 6vo
Baoceg €rovv apketd Kowd a@ol avikovv otnv dwa katnyopia, No-SQL. Ipwv v
petdPoon €ywve pelétn €tol OCTE O OmMAPOiTNTOS AmMOONKELTIKOG YDPOS va HelmBOEL.
Eniong, n MongoDB dev «tilel materialized views emopévmg 1 peiowon Nrav tepdotia.

[TapdAinia, pe v elcaywyn ™s MongoDB pmopet va apoapebel kot n devtepn Paon



dedopévov mov ypnoiponotel o cvotnua, v InfluxDB, agod ot amaithoelg mov

KOAOTTTEL umopovV va kaAveBovv and tv MongoDB.

1.4 XvveioQopég

210 TAoioto TG SMMAMUATIKNG €PYAciag £KOVO TIG O KATO CNUAVTIKEG OAAXYES OTO

ocvotnpo Anyplace:

l.

Avtikatéotnoa Vv volotdpevn Paon dedouévav, CouchbaseDB, pe koawvovpia
Baon, tv MongoDB. IIAéov Oleg otv Aettovpyieg tov Anyplace mov
aAAnioemdpov pe v Pdorn dedopévev dekmepatdvoviot amd v MongoDB.
H aAlayn oot dev NTav amh] HETAPOPE TV 0£00UEVOV. ApyIKA okoAovONoE
HEAETN KO KOTNYOPLOTOINGN TOV AVIIKEWEVOV Tov omobnkeve 1 Pdorn o€
Collections (buildings, campuses, edges, fingerprintsWifi, floorplans, pois,
users). XNV ouvéxeln £ytve swoayoyn tov ogdouévov oty MongoDB
(dradikacio dmov avtopatoromOnke). Metd akolobnoe 1 dnuovpyio KAAGONG
(MongodbDatasource.Scala) 6mov vAomomnkov OAc Ta queries kot GAAEG
GUVAPTNONG TTOL VINPYAV KOl YPNCLOTOOVVIOY OTd TNV LAAPYWOV KAACON
(CouchbaseDatasource.Scala). Téhog, kotd v aAlayr g Pdong dedopévav,
CLYKEKPIUEVO GTO OTAd0 OmOL peAeTnOnkav To dedopéva TOPOVCIAGTIKOV
evkopieg Bertiotomoinong. I'a va yivouv epiktéc, ékava opiopéveg aALaYES GE

Kkémowx Json avtikeipeva, kKupiwg tov Collection fingerprintsWifi.

Avtopoatonmoinco v dwdikacio petapopdg omd CouchbaseDB e MongoDB.
Yvvdvaca didpopa bash kot python scripts ta omoia £ypoyoa. Apyikd OAa to
amofnkevpéva dedopéva g CouchbaseDB yivovtat export oe éva apyeio. v
ocuvéyeln owapolpalovion o dAla apyeio pe Paon to Collection mov avikovv.
Téhog, daPalovrog Ta apyeio avtd Eva-Eva yivovtol ot GAAAYEG TOV OTOPAGIGO
va kdve ot ovykekpyéva Collections kot tavtdypove €lodyovior oTnv

MongoDB.

Kotd v ocvyypaen g xoavovplag kAdong MongodbDatasource.Scala éxava
apkeTéc dopbmaoelg o pepikd endpoints, d0pHwaca dtapopa. bugs mov evidomica

Kot TapIAANAa TpOGOeca apkeTOVS AOYIKOVG EAEYYOVG.



1.5 Hepiypoppa gpyoaciog

210 TPAOTO KEPAANO TAPOVSIALETAL GUVOTTIKA 1) LVITOKIVNOT TNG TOPOVCOAG SUTAMUATIKNG
gpyocio. Xtnv cvvéyela yivetar po GOVIOUN avackOTnor Tov cuoTinatog Anyplace kot
TEAOG OVOPEPOVTOL Ol GULVEICPOPEG TOL EYVOV HE TNV EKTANPOON TNG TTUYLOKNG

gpyaciog.

210 deVTEPO KEPAANO YivETOL TTEPLYPAPT] OA®V T®V EPYULEI®V TOL YPNCLOTOMONKOY
KATO TNV VAOTOINGN NG OWAMUATIKNAG €pYAciag. AvoeEpovtal O1Qopeg EVVOLEG,
OpPOUOL, TEYVIKEG Kol YEVIKOTEPO TANPOPOPIEC TOL OPOPOLV TO EPYOAElL OVTA.
[Teprocotepn Papvnra divetor ota gpyareic mov a@opodv TV kowvovpla Pacn

dedopévov, MongoDB kot MongoDB Compass.

210 1tpito kePdAoo ovoAveTolr 1M opytektovikn tov Anyplace €tor dote va
TOPOVGLOGTOVV TO GTOLYEIN TOV TO OMOTEAOVV. ApyIKA PAETOLLLE T S1dPOpa GTAIIN TOV
népace to cvotnua Anyplace Y va @TACEL 6TV TOPIVY €KOOYN, KOl LETE akoAovDEl
OVOAVTIKY] TEPLYPOUPY] IGTOGEAIO®V KOl EPUPUOYADV TOV TO OTOTEAOVV HE SLAPOPO

TOPOOETYLLATO KOl QOTOYPOUPIES Y10, VO KATAVOGOVUE Tl VAL KO TWG AEITOVPYEL.

210 TETAPTO KEQAAOMO YIVETOL EKTEVNG TEPLYPOPN TNG HEAETNG KOl VAOTOINONG TOL
KOLVOUPLOL VTOGLGTHLATOG TG TAATPOpLaG Anyplace, MongoDB. Xtnv meptypaen ovty
avaAVETOL OAN M O1001KAGTIO KOt OAEG OL OTOPAGELS TOV EYIVOV KOTE TNV OApKELD TNG

aAAOYG Kot El0aymYNG TG vEag Paomng dedouEvmv.

210 méumto KePAAao mopovoidlerar 1o kavovpo APl mov mpoékvye oamd v
dumlopatikng epyosio. Avaidovior OAeg ot aAlayég Tov £ytvay 6mov Kupimg oyetilovtan

pe dopboelg bug kat EAEYYOVG AOYIKNG TOV TPOSTEONKAY £TCL MGTE VO PEATIOGOLY TNV
gumepia yprone.

210 €KTO KeQAAMO Yyiveton mepapatikny agtoddynon g véag Pdong dedopévev pe
duapopeg HETPKEG (XpOVOGS, YOPNTIKOTNTA). ['plonKay avTopaToTotpévol EAeyyot ot
omoiol cvykpivovv v emidoon ¢ véag Pdong dedopévov pe TV TPONYOLUEVN

(CouchbaseDB).

210 £BOopo Kot TEAEVLTAIO0 KEQPAAOLO OVOPEPOVTAL KATO0 CLUUTEPACLLATO KOl KATOLEG
TPOTAGELS Y10 UEALOVTIKEG EMEKTAGELS TPOKEUEVOL 1) OAANAETIOpACT] LE TO GVOTNUO

Anyplace va yivel akOun To gvyaploTn, ATOTEAECUATIKY KOl ATOJOTIKT).
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2.1 MongoDB

2.1.1 Ewoyoyn

H mongoDB [3] eivon po source-available document-oriented Pdon odedopévav.
Kotatdooete otig NoSQL Bdoelg dedopévaov apov eivar oyedaopuévn yio vo givol
schema-less kot ypnoponotel JSON-like documents. To évopa g TpoépyeTal amd TV
ayyhMkn AéEN “humongous”, emedn pmopel va emelepyootel TEPAGTIONS GYKOLG
dedopévev kat kdvet scale-up pe evkora. H mpd ékdoomn g mongoDB kvuklopopnce
10 2009 (version 1), evdd tdpa 1 Pplokdpacte oty ékdoon 4.4 Tov KLUKAOQOPNGE TO

2020.

["a va dovpe avorvtikd v doun dedopévav mov £xet o NoSQL (non-relational) Baon
pmopovpe va v ovykpivoope pe po SQL. Ztov mo kdto wivaka PAEmovpe v
avtiototyio Opwv petad SQL Server kot MongoDB. H kvpia dtapopd petald tov dvo
Kkatnyopdv etvar 6Tt ot No-SQL dev éyovv kamoto schema kot pmopovv va amodnkevovv

dedopéva pe meprocdtepn erevbepia.

SQL Server MongoDB
Database Database
Table Collection
Index Index
Row Document
Column Field
Joining Linking & Embedding
Partition Sharding
Replication ReplSet




"oadTs {
"$oid": "6060aeca2d0bd4b24ad011129"
.

""name': ""Home',
“owner_id": ""108478848822401781158 google™,
"coordinates_lon": "33.01349615302235",

“puid": "building_8d9753f0-9dae-4772",
"coordinates_lat": "34.92008956585359",
"is_published": "false”,
" schema": 0,
"co_owners": [],
""geometry': {

"coordinates': [34.92008956585359, 33.01349615302235],

"type": "Point"

Xyfqpa 2.1: JSON avrikeipevo

2.1.2 CRUD
Xy ovvéyewa Exovpe to CRUD operations, ta omoia eivat create, read, update ko delete.
Create:

I"oa to create vapyovv 6vo péBodot, insertOne kot insertMany.

db.users.insertOne( { name: "john", age: 26 } )

Read:
Mé€B0dog find.
db.users.find( { name: ”“john” } )

Update:

I"o to operation avtd vapyovv 3 emroyéc, updateOne, updateMany kot replaceOne.

db.users.updateMany (
{ age: 40 1},
{ $set: { "Status"™ : true } }

Delete:

To delete £ye1 2 emloyég, deleteOne, deleteMany.

db.users.deleteMany( { "name" : "john" } )



Oleg ot Aertovpyieg CRUD maipvouv mapdpetpo évo json 10 0moio Pmopel va mepléyet
ToMG query criteria. Mepikd and avtd sivan $gt, $lt, $in, $regex, $or. Me v ypnon

AVTAOV LILAPYEL TEPLIGGOTEPT EVEMETIN KO OMOTEAEGLOTIKOTTA.
2.1.3 Aggregation

H ovoooudrmon, yvootd og Aggregation, sivon pua Agttovpyeio 6mov enelepydletar Ta
oedopéva Kol EMOTPEPEL VTOAOYILOUEVO, OTOTEAECUATO. XTNV OLGI0, OUAOOTOLEL
oedopéva amd odpopa avtikeipeva (documents) Ko tor emeEepyaleTon Pe TOAAOVG
TpOTOVG £T61 MGTE Vo LIToAoYiletl kot va emotpéyet Eva vroroyldpevo arotérecpa. Ot
owpopeg mPaENg mov yivovtor ota dedopévo pmopovv vo Bempnbovv ¢ pia

OLICOANVOOT TPAEEWV.

Ta aggregations Pmopovv va TapEYovV Uio GEPA amd query Tpdéng oto avTiKeieva vOg
collection. H ypnon avtdv Buopilel copmeprpopég query mov eKTEAOVVTOL A0 CYEGLOKES
Baong odedopévav, a@od akoAovBodviol Kdmow oTAd KATO TNV €KTEAECT €VOC
aggregation. Avtd &ivor to $match kot o $group. Apyikd, omol0dNTOTE AVTIKEILEVO

minpol 1o match petapipdletar oto emdpevo otddlo, group Omov Kol YiveTow O

VROAOYIGUOG.
Y.
db.orders.aggregate ([
{ $Smatch: { status: "A" } },
{ Sgroup: { id: "Scust id", total: { $sum: "Samount" } } }

1)

2.1.4 Ynoroylopevo potifo

Yuyva ypedletal va. ovtAnoovpe po T mov eivon amofnkevpévn oty Paomn. O
VIOAOYIOUOG HI0G TETOLOG TIUNG amotel onpavTikovg mopovg and tov CPU. Edv avt n
T omotteite ovyvd, o Mrav mo omodotikd va TV amofnkevape mopd vo TV
vroAoyiCape kaBe opd. H teyvikn avt ovopdleton vroloylopevo potifo (computed
pattern).

E&vnmpetel kaAdtepa éva chouo 6mov VIapyovy mepiocdtepa reads amd writes. H
TIUN OVTY EVNUEPAOVETOL PE KAOE dtaypagn N elcoymyr] véou avtikewévov. I'evikd ta

vroAoylopeva potifo akoAovBoldv v @lrlocopio “never recompute when you can

precompute’.
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2.1.5 MongoDB Compass

To MongoDB Compass [4] eivar 10 emionpo ypapikd teptBaALov dlemaPns xpnotn g
MongoDB. Kbprog 6tdyog 100 MongoDB Compass eivat va fondnocet Toug ypnoteg va
TAPOVV KOAVTEPES ATOPACELS OGO APOPA TNV SOUT| TV OESOUEVDV, TOV queries Kot GAAESG

Aertovpyeieg mov pmopovv va yivouv omd po féon oedopévav.

M evoiloktikny oo MongoDB Compass eivor to mongo shell aAld 1o Compass
vreptepel tov shell yuu tovg €€ng Adyovs. Ymapyet m dvvatdtnto TPoPoAng Kot
e€epedivnong tov dedopévev oe Odpopes HopeEg (Tivakag, json popoern, Alota).
Yrépyovv dGQopa GTATIOTIKA GE TPAYUATIKO ¥pOvo. Mmopobv va kotavonfodv mo
gOKkoAa mpofAnpaTa Tov agopov TV enidoon pe visual plans. H chvtaén moAdmiokwv
query &ivor €OKOAN 0@ov Vrdpyovv dldpopo medio Omov Umopel 0 YPNOTNG Vo
couminpaocel, 6mwg filter, project, sort, collation, skip, max time ot limit. Eniong
vrapyet katnyopio Aggregation 6mov fondd oty cvvTaEn query mov Kavouv aggregate.
TéNog, €va mOAD ¥pNOO XaPaKTNPIOTIKO TOL epyaieiov eivan M e€aywyn query o€
YADGGO TPOYPUUUATIOUOD , OTTOL LIAPYOVV TEGCEPLS EMAOYES, python3, java, node kot
C sharp. v Aettovpyeia avt) vadpyet n enthoyn npdcheong twv avdioywv import
BAoONKdV, ool kdamowo queries amotoLV cvYKeKPUEveg PiProdnkes yuoo va

EKTEAECTODV.

2.2 CouchbaseDB

[Taporo mov n CouchbaseDB dev ypnoytomombnke aAld aviikatactddnke ce avtn
Sumlopatikn epyacio 0o NTav KaAd vo yivel pio gOVIoun avaokonnon yuo va Enyndovv

O1aPopot OPOL KOt TEYVIKES Y10 KAADTEPT KOTAvONon.
2.2.1 Ewoayoyn

H CouchbaseDB eivar open-source xatavepnuévn NoSQL document-oriented Pdon
dedopévov kot Exel PedtioTomompévn amddoon Ge EQUPUOYEG. AVTEC Ol EQAPHLOYES
€XOVV TOALOVG YPNOTES GLVEYMG O1 OTTOI0L EIGAYOLV, EEAYOVV KOl AAANAOETIOPOVV LIE TOL
ogdopéva. Aappdvovtag vroyn avtd, n Couchbase oyedidotnke pe tét010 TPOTO £TGL
MOOTE VO KALoK®VETAL g0KOoAo (easy-to-scale) kot vo éxer ypryopn mpodcPaocn ota

dedopéva. Emiong, eivar oxedacpuévn yia va givor opadomompévn (clustered) amd éva
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unyévnuo. HEYpt Kot TOAD UEYOANG KAUOKOG £QPAPUOYES TTOV YPNGLLOTOOVV TOAAN
UMY OV LLOTOL.

2.2.2 Evpemipra & mpoforéc

H CouchbaseDB mapéyet otov ypnotn v dvuvatdtta vo dNUovpyel eupethiplo. Kot
npoPolréc (indexes kot views). Ta index Bacilovtal g éva povadikd KA1 Tov TepLéyet
éva, JSON avtikeipevo. ‘Eva index cuvBmg ypnoylomoteitatl yioo tnv eKTELEGT OTADV
query Yopic TapapéTpovg | Gidtpa.

"Eva view dnpiovpyet éva index faciopévo oe mpokabopiopévn doun kot popery. To view
amoteleitan omd cvykekpiuéva edio kol TANPoPopieg Tov eEAyovtal amd aVTIKEINEVA
™G Baong. Ta views ypnNoYOTO0VVTOL Yo OPKETEG Agttovpyies. Mepikég amd oVTEG
etvar: avalnmon odoedouévov (query) amd oamobnkevpéva avtikeipeva, — eEaywyn
TANPOPOPLOV amtd TV Pdor dedopévev, peimon Tov TAnpopopudv (reduce) oyeTikd Le
éva ouvolo amodnkevpévev dedopévov kTA. Emiong vtdpyovv kot ta materialized views
ta. omoio. omofnKevovv TO amoTEAECUO €VOG qUEry TO Omoio TEPLEYXEL O1APOPOVG

VTOAOYIGHOVG N ypetdleTan va kavel aggregate to dedouEval.

2.3 I'h®GoES TPOYPUPROTIGHOD KL EPYULELD

2.3.1 Scala ko SBT

H Scala [5] givar yAdooa mpoypoppaticpod 1 omoia vrootnpilel object-oriented kot
functional TpoypappaTIopo pe Suvoptkd YopakTPIoTiKd. To dvoua T TPoEpyETaL Amd
dVo ayyAwés AéEng, Scalable Language vmodeiyvoviog 0Tt €xel oyediactel y va
KAMpokovetol pe Bdon tig avaykeg v ypnot®dv. 'Exet ToAALL Kowd yopaKTpioTIKd e
mv Java. Katd tov oyedoacpd me yAO®ooog mOALEG amopdoelg mapOnkav pe Paon
Kptikég mov €xel n Java. O kddwog petayrottileton og Java bytecode emouévag to
exteAéotpo Tpexel oto Java Virtual Machine (JVM). ‘Eva peydio mheovéktnpa g Scala
elvar n ovpPatdtnra mov vdpyel pe v Java, a@old pmopel va ypnoiponotel OAEG TIg
BiBrobnkeg g Java. Axoun pe v Ponbeio dGAAwv epyareimv 6mwg 1o SBT (Scala Build
Tool) [6] eivon epiktd Java kou Scala k®dkag va cuvurdpyovv oto 110 project. To SBT
etvan ypoppévo oe Scala addd ovtd dev onpaivetl OTL eivorl ATOKAEIGTIKA dNULOVPYNUEVO

v v Scala, givor Tapopolo epyaieio Tov maven.
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2.3.2 Play Framework

To Play Framework [7] eivon open-source web application framework, oniadr eivot
framework 6mov oyedidotnke yo vo vrrootnpilel v aviantuén epoppoydv web (web
services, web resources kot web APIs). ‘Exst mapdpota apytrektovikn pe 1o MVC (model
view controller). Eivat ypappévo oe Scala kou umopet va ypnoiponombei and yAOooeg
mov petayrottilovion e JVM bytecode. Kbprog otdyoc eivor n Peitiotomoinon g

TOPOYOYIKOTNTOG TOL TPOYPOUUOTIOTH (PN CLLOTOIOVTOS O1BPOPES TEXVIKES.
2.3.3 Python

H Python [8] eivat interpreted YA®GG TPOYPAUUOTIGLOD DYNAOD EMTESOV, ONAAOT dEV
ypedletatl va HETOYAMTTIGEL TOV KMOKA G YAMGGO punyovns. Eival oxediaopuévn €tot
wote va dtvel Epeacn otnv vrootnpn Kowd ypNolpomonpéveyv  puebodoroyidv
TPOYPUULATIGHOD OTmG: oyxedlacpob data structure, object-oriented mpoypappaticov.
[MopdAAnia evOoppOHVEL TOLS TPOYPUUUATICTES VO YPAPOLV KOBOPO KMOOKO KOl ETOUEVMG

€VUKOAN SLOTNPNGIUO TAPEYOVTOS L0 KON CTIUELOYPOPiaL.

H Python xatatdocetal otig o dnpoPiieis YA®ooeg tpoypappatiopov. Etvol apketd
€0KOAN M xpnon ¢ oeov M obvvtaln g sivor amAn. Emumiéov, m mAnOopa
Tapoderyudtov Kobotd v ekpuddnon g axoun evkordtepn. Ievikd, vtdpyovv mdpa
ToAAES BLA10ONKES 01 0TTOlEC TTOPEXOVY OTEPLOPLIGTES OLVATOTNTEG GTOV TPOYPUULOATICTY).
Téhog, éva peydrho mAeovékTnuo elvar 1 ovuPatdonta TG YAOOCOS HE TOAAEG

TAOTPOPLES KOl GLGTHLLOTOL.
2.3.4 Unit Testing

To Unit Testing givon péBodog d6mov yivovror dokipég o éva Aoyiopikd. H pébodog avtm
€0TIALEL O€ PEHOVOUEVEG LOVADES TOV TTNyaiov k®MOtKa. Ot povadeg avtéc eival cuvola
evOG M| TEPLEGHTEPOV EVOTHTWOV TOL TPOYPAULATOS Lol Le Ta oyeTikd dedopéva eELEYYO
OmoL Kot eEAEYyovTaL Yo va. damotBel Ot eivor KatdAinies yuo xprion. Ta unit tests

6LVNO®G AL TOUATOTOLOVVTOL Y10, GKOTOVS EVKOATNG.

H ypiom tov unit testing Bpiokel TpofAHOTO OTA OPYIKA GTASIO TOL KUKAOL OVATTUENG
evog ovotpatog. Ta mpoPfAnuota avtd propel va etvon bugs mov onpovpyndnkav amod
TNV VAOTOINGY TOV TPOYPOUUUOTIOTH N €AAeimovta pépn tng viomoinong. Katd v
OlApKELDL GLYYPOPNS TV Unit tests 0 TPOYPAUUATIOTNG KAAEITOL VO oKEPTEL ddpopa

GEVAPLO EKTEAECTG TOV KMIKA, £TCL ovoyKdletal va oKeQTel TIg €10000V¢ (inputs), To
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amoteléopato (outputs) kat Tig cuvONKeg ceaipatog (error conditions). 'Etot pmopel va
OpiGEL MO TPOCEKTIKG TNV eMOLUNT GCLUTEPLPOPA TOL KMOKo. EmmAéov,
KAKOYPOUUEVOS KMOKOGS gfvatl oxeddV adVuvaTo va doKILaoTEL Le unit testing. Avtod wBel
TOV TPOYPOUUATIOTY] VO YPAPEL SOUNUEVA LE XPNOT) GLVOPTHCEMY KOl OVTIKEWUEVOV.

TéNog, 1 cWOTN EPAPLOYN TOV TTOL0 TAVEO PEIDMVEL TO KOGTOG EVPECTC TPOPANUATOV.
2.3.5 Postman

To Postman &ivor pio mAat@oppo 6mov KAmolog ypnotng Wropel va Kavel doKIUEG o€
RESTful APIs. Etvau moAd Bondntikd katd v avantoén evog API ool emtpénet 6tov
xpNon va oteilel dtdpopa arthpata (requests) Kot vo Tapel amdvinon (response) yopig
Vo omatoAd TOADTIHO ¥POVO Yo va, Ypdyel dtdpopes dokipes. [ va oteiletl £va tétolo
altnua o xpnotg apykd emaéyet to gidog tov artnuotog (GET, POST, DELETE «tA.)
Kot otV cvvéyxewn diver v devBvvon (URL) tov awtipatog oto address bar. Edv 1o
aitnua wov mpoomadei va oteihet yperaletan kdmoo body (m.y. API-KEY yio cxomoig
enaAnBevong) to Postman mapéyet avt) v dvvatdtro. Eniong vmépyovv kot dAieg
Katnyopieg mépav Tov body, dnwg Authorization, Headers 6mov emtpénovv otov yprom

va Ktilel ToAOTAOK oTHLOTA.
2.3.6 Unix kot TpoypORRATIGHOS KEADPOLG

To Unix &lvar puo otkoyévelo amd AETOVPYIKA GLOTAUHOTO TO Omoio. vwootnpilovv
ToAaTAEG epyacieg (multi-tasking) ko mroAlamhovg yproteg (multi-user). Ta cuotuaTa
Unix yopaxtnpilovior amd tov omovovimntd cyxedlacpd (modular design) mov &yovv,
YVOoTo Kot oG ethocoia Unix. H prihocoeio avty mpémnet va mapéyet £vo cOVOAO amd
gpyoreia. Avta eivar, éva ovotnua opyeiov (file system), évav unyoaviopd yu
EMKOWVOVID HETAED JEPYACIOV (YVOOTO MG PIpe) Kol Ul YADSGO Scripting KeEAD(QOLG

TIOV GE GLVOLOGUO pE pio YAMGGa eVTIOA®V amaptiCovv Tov kéAvEog (Unix shell).

To bash eivar Unix kéAv@og kot YAdcsoo eviod®v (command language) to omoio tpéyet
duapopeg evioréc, cuvnbwg og mapdbupo, Tig omoieg divel ypnotng. Emiong, to bash
umopel va dofacet kot vo Tpé€et eviorég amo apyeia, ta Aeyoueva shell scripts. To bash,
onw¢ kot OAa to Unix keAdON, mopéxel SIGPOPES TEYVIKES TPOYPAUUOTIGHOD. MepPIKeEC
amd ovtég eival dtacmAnveoon (piping), xpion Hetafintdv, eravolyels (iterations),
ouvOnkeg KTA. XpNOUYOTOIOVTOS TIG TEXVIKEG aLTEG TO bash pumopel va ypnoporom et
Koyl unit testing g APIs, apov pmopodv va ypagtovv d1depopa scripts Ta omoio KaAohv

kdmoto endpoint (pe v Pondeta g evroing curl) ko eneEepydlovtot 10 AmOTELEGLO.
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Kepararo 3

Apyrtektovikn Tov Anyplace

3.1 Xpovikn avadpourn oto Anyplace 16
3.2 Anyplace Server & NoSQL amofnkmn dedopévav 17
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3.4 Anyplace Viewer 22
3.5 Anyplace Navigator & Logger 25

H mhoatedpua tov Anyplace amoteAeitar and mévte Pocikd cvoToTKd, VT €ivol O
Anyplace Server, pia NoSQL amoOnkm oedopévov, o Anyplace Viewer & Viewer
Campus (epapuoyn 1otov), o Anyplace Architect (gpappoyn 1otod) kot T€h0g O
Anyplace Logger kot Anyplace Navigator 0nov poli anaptiCovv v Android epappoyn

tov Anyplace.

Xe avtd 10 KEPAAao Bo avaAvoovpe To MO TAVE® ®¢ cvvoro. To chvoro avtd
TOPOVCIALETAL LE TEPIGCOTEPEG AETTOUEPELEG OTO Zyrua 3. 1. v avaivon avtr| o yivet

cuvtoun TEPLYPaPY| Kée cuoTUTIKOD OAAG KOl TOV GLGTILATOG YEVIKOTEPO.
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Yympa 3.1: ApylteKToviKi] ToL cvoTRaToS Anyplace. £& KOKKIVO TARIGLO TO. VTOGVGTI|LATO. TOV

0QOPOVY TNV €V LOY® ImhopaTiky pyacio. [15]

3.1 Xpoviki] avadpopn oto Anyplace

To 2012 éywvav ta mpadTa Prjpata tov Anyplace, agol Bynke n TpdTN €KO0YN TOL, LLE TO
ovoua Airplace [9]. To Airplace elye og otdyo v e&akpifwon Totobesiog Tov ypnot
péoa ooV Ydpo pe v ypnomn arotvnopdtowv Wi-Fi. To 2013-2014 eiodyeton 1) Te)ViKn
mAnBomopiopov (crowdsourcing) [10] 6mov moAAG dropa cupfaiiovy Yo TV emihvon
Kkdmolov mpoPfAnuatog. To wpdPAnpa avtd NTav n xaptoypdenor KInpimv Kot GVAAOYN
amotutopdtov Wi-Fi étol ®ote 10 ohotua, mov tAéov ovopdletar Anyplace [11], va
umopel va. vrootnpilel TAoNynon o€ TEPIGGOTEPOVG E0MTEPIKOVS Ydpovs. To 2015 1o
Anyplace PeAtidverar apov doviedel mhéov pe eyyomoelg avovopiog [12]. To 2017 1
{tnon yw localization odnyel otV avdmtuén TEYVIKAOV TOV SNUOVPYOVV XAPTES ATO
amoturtopata Wi-Fi [13]. To 2019 e&akoAiovbel va vrdpyel mepBmpio Pertiwons oto
localization, étot pe véoug pnebddovg yivetror o opakd kot o akppng [14] . To 2020
Bproxouaote oty ékdoon A4loT [15] 6mov eo0TIdlel 6TV £YKATAGTACT KOl YP1OT TOV

Anyplace and Raspberry Pi ypnoyonowdvrag time-series féorn dedopévov (InfluxDB
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[16]). X& avT1d TO OMNUEIO OVOOEIKVVETOL 1| OVAYKN PBEATIOONG TOL VTOGLGTNUATOC

dedopévmv 1 omoia emTELYONKE GE LT TNV SUTAOUOTIKY EPYOCiaL.

3.2 Anyplace Server & NoSQL amo01kn ogoopivov

O Anyplace server akohovOel pio apyIteKTOVIKN HEYAA®Y OEO0UEVAOV OTOL TTOPEYEL EVaL
Web 2.0 API, pe v ypnon tov Play Framework. To API petagépet tig mAnpogopiec o€
popen JSON yia T1g Aettovpyeieg yoptoypdonongc, TAorynong kot yeowtonodémong. Oco
agopd to back-end, ypnowonoteitar n Pdaon CouchbaseDB o6mov amobnkever ta
dedopéva oe popen JSON. H CouchbaseDB «koatatdooetor otig NoSQL Bdoeig
O0edoUEVOV KOl 0 KOPLOG AOYOG TTOV YPNCIUOTOLEITOL OO TO GUOTNUA €lval 1 EDKOAN
EMEKTACIUOTNTO KOL YPYOPT OVAKTINON OESOUEVOV TOV TOPEYXEL. XTO OCLOTNUO
gloépyovral, e€€pyovral kot amobnkevovion dedopéva ta omoia yepiletor o Server. Ta

dgdopéva auTd Hropovv va YmPLeTovV GE dVO KT Yopies:

1. Agdopéva JSON (povtéra ktnpiov, opdewv , onueiov evolapépovioc, RSS

fingerprints) ta omoio amodnkevoviar oty CouchbaseDB.

2. Agdopéva binary (.. apyITEKTOVIKA oYES100 OpOPM®V) TaL 0TTOi0 arofnKevovTOL

otov Server.

building_0016€766-2492-45bd-9453-c27837914623_1579...

'buid": "building_0016e766-2492-45bd-9453-c27837914623_1579272302216",
- 'co_owners": [

”11299?@3i510415584062_900919“

';dd"eas : 5
'is_published": "true",
'106774247806198993551_google",

1
2
3
4
5 ]
6
¥ i
8
9

tes_lon": "74.48842164296812",

12 use creator”: null,

13 : tes_lat": "15.814739940731494",
14 info"

15 _—

16 ~ :

17 ~ : dinates": [

18 15.814739540731494,
19 74.48842164296812
20 1

21 "type": "Point"

22 }

23}

Ewova 3.1: MMapaderypa apysiov JSON gvég ktnpiov
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-12.986418340935872-38.468125686049460.0148543738...

1v |

2 timestamp": "1485437388466",

3 Floor": "4",

4 i": "building_7d4aac11-0bb8-4f@c-bab9-5ff5f6eb52ef_1485435684712",
S = M_Te",

6 "28:32:c5:8f:f1:c0",

7 astWifi”: "30:b5:c2:be:31:ad",
8 he g": "e.e",

9 y": "-38.46812568604946" ,

10 x": "-12.986418340935872",

11 ~ geometry": {

12 = coordinates”: [

13 -12.986418340935872,

14 -38.46812568604946

15 3,

16 type": "Point"

17 }

18 }

Ewova 3.2: MMapaderypa apysiov JSON gvég RSS fingerprint

Ta mo méve dedopéva pumopovv gvkora va e&aybovv 1 va eleaybovdv o popen JSSON

(export / import).

3.3 Anyplace Architect

O Anyplace Architect eivar pio epappoyn 1otod, n owoia gival LAMKY TPOG TOV YPNOTN
pe TOAAEG Aettovpyeieg Tov eELINPETOVY GTNV OLOYEIPIOT LOVIEAWDV ECMOTEPIKOV YDPOV.
Avtd glvon KTpla, 0poPot, onpeio evolonpEpovtog, opdoes ktnpimv kot onpeio Wi-Fi. H
eQapUOYN amotereitol amd cuvdvacud apket®dv teXVoroyidv totov (HTMLS, CSS3,
JavaScript) mov mapéyovv ypRyopn MOPOLGINGT TOV HOVIEA®V 7OV GVAKOLV GTO
Anyplace. Eival ktiopévn omv mloteopupo Angular]JS kot ypnoipomolel Kamoleg
vanpeoieg and v Google 6nmwg Maps, Heat-maps, Directions, URL shortener. "o to
KTioWo NG Ypaeikég Olemapns ypnoyorotovvior Piflodnkeg kot epyoieio Ommg

Bootstrap, Font-Awesome kot jQuery UL

Apykd, 6tav o ypnotng emokepei tnv ceAioa Anyplace Architect PAEnel Tov morykOGHLO
xéptn o omoiog mapéyetar and to Google Maps. Ymépyet dvvatdtnta Topovsioong
Satellite, OSM, Carto Light ko1 Map. Edv o ypnomg embopel va ypnolpomomocet tig
vanpecieg mov mapéyel o Anyplace Architect mpémet va cuvoebet pe google Account. Tnv
TPAOT Popd mov emyelpel va. ovvoebel ompovpyeitar éva povadikd id to omoio
amofnkevetar otnv Pdon dedopévov pali pe ta otoyeia tov xpnotn. Otov Tpoctadnoet
va Eavaovvoedel, To ovouo Bpickel tov Aoyaplacud tov pe Baon to id avtd Kot Tov

emrpénel va tpoywpnoetl. Kabmg aArnioemidpd pe 1o chotnpa Kamoleg Asttovpyies Ommg
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owypaen ktnpiov arartovv tavtomoinomn. H tavtonoinon avtr, aAld kot n Asrtovpysia
ouvdeong yiveral pe Baon éva API-KEY to omoio mapéyetat and to OAuth 2.0 protocol
[17]. A@ov cuvoebel emtuymg epeaviletal €va menu, OTOL PEGH QVTOD AAANAOETOPA

pe to cvotnua, Eixova 3.3.

rchitect v40.1a nicolas neofytou o -

Buildings Floors POIs Campuses Wi-Fi More

Ewova 3.3: Anyplace Architect Menu

Ortav o ypnotg emBopel va eneEepyaotel Kpa emdéyetl v katnyopio Buildings ond
1o menu. H katnyopia Buildings mapéyet éva Building Toolbox Eixova 3.4 6mov £xet Tig

e€ng emoyéc: Add, Edit, Delete, Backup, Share. O ypfjotng umopet:

e va mpocBécel kavovplo Ktiplo matodvtag to Add. Me drag & drop emidéyst v
tomofecion mov embopel va tomoBeTroEl TO KTINPO KO OTNV GUVEXELN
ocvunAnpavel building code, building name, building description, make building
public to view (check box).

e va enefepyaotei kdmolo ktpro matovtog Edit. Me drag & drop pmopel vo ahAaéet
TIG CLUVTETAYUEVES TOV KTNPIOL Kot TApIAANAQ popel va ODCEL VEEG TILES OTA
nedia building code, building name, building description, make building public to
view.

® va dlaypayel Kamowo ktnplo matmvrag Delete, dmov pali tov daypdeovial ot
Opo@ot, Ta onueio evotapépovtog kot Ta fingerprints Wi-Fi.

* vo amobnkevoel To kTplo matmvtag Backup, émov amobnkevel 6tov vroloyiot)
éva, zip-file pe 6Aeg TIg TANPOPOPIES TOL VITAPYOLV Yid. TO KTNPLO (OpOPOL, oNueia
EVOLIPEPOVTOC KTA.).

® vo polpaotel Kamolo Ktnplo matwvtog o Share. Avto pumopei va yivet eite pe URL

elte pe duapopa péoa kowvmvikng owtvmong (Facebook, twitter kt.).
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rchitect va.0.1a nicolas neofytou o -

Buildings Floors POls Campuses Wi-Fi More

Home v

Building Toolbox
m Edit Delete Backup Share

Ewéva 3.4: Anyplace Architect Building Toolbox

Otav o ypnotg emBopel va eneEepyaotel TOVG 0OpOPOVG TOV KTNPIOV ETAEYEL TNV
katnyopia Floors amd 1o menu. H xkatnyopia Floors mapéyetl éva Floor Toolbox Eixova

3.5 omov €yet Tic e&ng emhoyéc: Add, Edit, Delete. O ypnotng pumopet:

e va mpocbéoel Eva 6pogo matdvtag To Add. Apov emdééel v Katnyopio vty
Kot KaBopicet To kTpLo Kot Tov aplfpd Tov opdeov pmopei va matnoel 6to choose
file ko va emAéEet TV €KdVa TG KATOYNC.

e va aArdEel v kAToyn TOL KTNplov pe pe Kouvovpua, matwvtoag to Edit. O
KATOAOYOG OVTOG TOPOTEUTEL TOV ¥PNOTN TV TPOTN Katnyopia, Add, apov
enovoloppdvovtag v dadikacio yivere overwrite o 6poQog.

® va daypayel Tov 6popo motdvtog oto Delete. Me v emtuynuévn doypapr tov
ktnpiov emiong dwypdeovionr 6L o onueion EVOLOPEPOVTOS TOV OPOPOL KOl TO

fingerprints Wi-Fi.

20



rChitect v4.0.1a nicolas neofytou o =

Buildings Floors POls Campuses Wi-Fi More

Home

Floor Toolbox

m Edit Delete

Ewéva 3.5: Anyplace Architect Floor Toolbox

Otav o ypnotng embouei vo enefepyootel ta onpeio evolQEPOVTOG EMAEYEL TNV
katnyopia POIs and 1o menu. H katnyopio POIs mapéyet €éva POI Toolbox Eixova 3.6

omov &yel 11§ e€ng emaoyés: Add, Import(JSON), Import(EXCEL). O ypnotng umopet:

e va mpocBéoel onueia evolapépovtog pe drag & drop motdvtog 1o Add. Yrapyovv
Tpuodv e®v onueio: POIL, connectors kot edges.

e va e&ayeln va eodyet dedopéva o poper JSSON natmdvtag to Import (JSON).

e va swodyel dedopéva amd excel apysio matwvtag to Import (EXCEL). Xty
KaTNyopio auT LIAPYEL COVTOUT| TEPTYPOAPT Y10 TV OOUN| TOV TPEMEL VAL EYEL TO

excel apyeio.

rchitect v40.1a nicolas neofytou o .

Buildings Floors POls Campuses Wi-Fi More

[1]:Home

Select POL.. v

m Import JSON) Import (EXCEL)

Ewova 3.6: Anyplace Architect Poi Toolbox
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Téhog, 6tav o ypnotng embupel va eneéepyaotel ta onueioa Wi-Fi emidéyst v katnyopio
Wi-Fi an6 to menu. H katnyopia Wi-Fi napéyet éva Wi-Fi Toolbox Ewxova 3.7 dmov €xet

116 e&ng emhoyéc: FingerPrints, Wi-Fi Coverage kot Accuracy. O ypfiotng pnopet:

e va gupavicet kot va amokpoyel T Wi-Fi fingerprints yio okomobg kaAvtepng
opatotnTag, vo ogt ta fingerprints 6e cuvdptnon pe tov xpovo. Avtég ot
Aertovpyeleg mapéyovtol amd v Kotnyopio Fingerprints.

e va dgt to Wi-Fi map kot to vmoroylopevo Wi-Fi AP position pe Baorn dvo
emhoyég (MAC M manufacturer). Avtéc ot Asttovpyeieg mapéyovior omd v
katnyopio Wi-Fi coverage.

e vo dgl To access map, vo dwypayel to radio map. Avtég or Asttovpyeieg

mopEYOVTaL amd TV katnyopia Accuracy.

rChiteCt v4.0.1a nicolas neofytou o =

Buildings Floors POls Campuses Wi-Fi More

Home

Tyl Wi-Fi Coverage  Accuracy

Ewova 3.7: Anyplace Architect Wi-Fi Toolbox

3.4 Anyplace Viewer & Viewer Campus

O Anyplace Viewer givot emiong po epoppoyn 16tov 1 onoio eoTidlel 6TV YpIYyopN
npocPaon Twv kmpiov Tov Anyplace. Aev ypeldletor M €YKOTACTACN KATOL0G
EQUPUOYNG OALA OVTE KOl 1) GUVOEST/EYYPAPT TOV YPNOTN ©T0 ovotua. To pdvo
TPOATOLTOVIEVO Elval Evag TEPMYNTAG KL O ¥PNOTNG UTOPEL VO EMIOKEPTEL TNV GEAIDA.
INa va xotaAdBoope tov Adyo vAomoinong tov Viewer apkei vo akoAovBnocovpe to mo

KAT® oevdplo.

"Evoc véog vmdAAN oG piag etanpiog e HEYAAEG YKATAOTACELS OTNV TPOSTAHELD TOV VoL

petafei oe éva kmpo €xet yobel. Kabog xveitor otov yopo PAEneL Eva evnuepmTIKO
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QLALAOL0 OV AEEL OTL TPOGPOTA T KTNPLOL TNG ETOPiaG avTG vrootnpilovton amd v
vanpecio Tov Anyplace. ‘Eto1, emokénteton v 10t00eAida Tov Anyplace Viewer 6mov
apéocmg PAEmel ta Kovtvotepa Ktp amd 1o onueio mov PpiokeTor aAAd Ko

duvatodHTTES oV TNONG KOl TAOT YOG TTPOG QVTA.

® 5 ;
|. Moppotr Nicosia ’:1: azic
L AEUKWOLO (81 iopy

o

L el
A s Forest Cyprus ! ;

@ Pissout @, Asp

Ewéva 3.8: Anyplace Viewer

Eniong, vmdpyer kar o Viewer Campus. O Viewer Campus opadomotel éva aptOuod
knpiov kot dnpovpyet Eva povadikd Viewer pe to ktpla ovtd. H Eixova 3.9 givan éva

Campus Kot 0nwg QoaiveTon dgiyvel LOVO KOO0 KTHPlo.
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Ewéva 3.9: Anyplace Viewer Campus. UCY Campus

O Anyplace Viewer dev mapéyetl Lovo odnyiec TAoNyNong amod v TpExwv Tortodecio Tov
YPNOTN TPOG £Vl GNUETID EVOLOPEPOVTOC AALE KOt 00N Yieg TAOT YOG LETAED 6V0 onueiwV
EVOLAPEPOVTOC TTOL EMAEYEL O YPNOTNG LLE TNV TPoDTOBEST vaL Bpickovtat 6To 1d10 KThpto.
Axoun o xpnotg umopel vo potpaoctel Eva onueio evolapépovrtog gite pe URL eite pe
HTMLS5 «kodwa iframe. Emiong pmopel vo o€l v meprypagn &vog onpeiov. Ot

Aertovpyeieg avtég mapéyovror amd £vo ToAd amdld menu, Eixova 3.10.
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Koivomoinon

MAorynon oTo onyeio
» evBIOQEPOVTOE aTTd TNV
ToTTo8ECia pov

Miofynon oto anucio
. EvBiopépoviog amd
dhho anpeio
evhiapipovTios

Eugdvion
» TIEPIVPAQIC anpeiou
EvBIaQEPOVTOS

Ewévo 3.10: Anyplace Viewer POIs menu

I'evikd, o Anyplace Viewer givat 10aviKOg Yo KovoOplovg ¥ProTeES TOL OgV £XOVV
eumepio pe 10 ovomuo Anyplace. Edv kdmotog ypnotg mov embopei mepiocdtepeg

dvvaTdTNTEC PUIopEl vo eyKaTtaoTNoel TV epappoyn Android.

3.5 Anyplace Navigator & Logger

H epappoyn tov Anyplace amoteAeitar and dvo pépn, tov Anyplace Navigator kot
Anyplace Logger. Eivat yio yprioteg Android ko givon dtatebeipévn oto Google Play. H
EQUPUOYY| EKUETOALEVETOL TV VTTAPEN SAKTUAMKOV OmoTUTOUATOV omd ofjpato Wi-Fi
Kot £T61 TapéYEL TV Agttovpyia yemtomoBénong. EmmAéov, o ypnomg umopet va det tnv
Tpé€yovoa Tomobecio. TOv oTov YAPTN Kol va mepiynbel oe avtdv pe mapopon
dwmpoocwnioc tov Anyplace Viewer. To S10QOpeTIKO TOL TOPEYEL 1| EPOPUOYN OE
GUYKPION HE TNV EQOPUOYT 10TOV elvar n e€apetikn akpifeia tov 1,96 pétpov kot n

duvatdtnta Kotoypaens RSS.

25



Orav o yprotg avoi&etl v epappoyn tov Anyplace PAEnel tov Anyplace Navigator kot
umopel va petagepbel otov Anyplace Logger and 1o menu (motdvtag Show Logger
Eixova 3.11 otrypdtono 2). O Navigator mapéyet tnv 0€on tov xpnotn LG 610 KTNPLo
aALG Kot TNV duvatodTTO TAOYNoNG amtd £va onpeio evolapépovtog o€ va aAlo. Katd
NV €KKIVION NG EPAPLOYNG O XPNOTNG Umopel va d€l Ta KTpla Tov Ppickoval yopo
Tov, otV TAaTEOpura Google Maps. Edv emBupel va et mepiocdtepec mAnpopopieg yia
éva, KtNplo tote pmopel vo 1o emAéSel kal 1ot gppaviCovral ot 6poeot, To onueio
eVOLPEPOVTOC Hall e TOVS GYETIKOVS padloydpTeS. e auTn TN GAoT 0 YPNoTNG Hropel

va eMAEEEL TOV TPOOPIGHO TOV.

Onwc mpoavépepa, N epappoyn £xel vynAn oakpifela péoa otov ywpo. O TPOHTOC TOL
vdpyel avtn N oKpiPela v PE TNV GLALOYT ATOTVTOUATOV EVTAGEMG onudteov Wi-Fi
a6 tov Anyplace Logger. O Logger, 6mwg kot o Architect, etvat avotktdg mpog to Kovod
Kol eMTPENEL 6 OmMolo PN ot EMOLUEL VO GUVEICPEPEL GTO GUOTNUO GLAAEYOVTOG
amoturopata (Eixove 3.11 otrypdtono 3, “Start WiFi Recording™). A@ov o ypnotng
eMAEEEL TO KTNP10, TOV OpOPO Ko TNV Tomobeaia mov Ppicketor 10T umopel va Eexvnoet
Vv Kataypaen arotvnopdtov. Tote o Logger kataypdeest 169popeg LETPOELS 0md Ta.
onueia tpocPfaocng Wi-Fi kot ta cvoyetilel pe v tomobecio mov védeiEe o ¥piotg.
Y€ autd TO GEVAPLO 0 YPNOTNG EYEL €MIONG TNV SLVATOTNTA VO KIVEITOL GTOV YDPO GE
evBeieg apov vodeigel TNV apyn Kot To TEAOG TS dtadpoung tov Ba kavet. 'Etor o Logger
vrohoyilet Kot dropolpdlel OHOOHOPPO TIG LETPNOELS OV TTAPONKAV KaBDS 0 ¥poTng
TEPTATOVOE. ZTNV GLVEXEWNL VILAPYEL dvvatdtnta TpoPoing heat-map tov onueiov
npotov otaABovlv otov Anyplace Server ywo amoOnkevon. H owdikacic ovt

napovotdletal oty Eixove 3.11 pe ta 3 tedevtaio otrypudtumO.
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Ewoéva 3.11: Anyplace Navigator [11]

@ AnyPlace

Y areas |
Ground Floor |

Select Building

Clear Navigation

Show Logger

Preferences

About +

Exit
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4.1 Ewcayoym

Xe auTd T0 KEQAANLO0 B0 TOPOVGLAGOLLLE T dladIKAGio LE TNV OTtoio avarTOYONKE 1 VEQ
Baon dedopévev kot Tog eviaydnke oto cvotnua Anyplace. [Tapdiinia Ba dei&ovpe
vyl Tov avoykoio ovt N aAroyn. Apykd £ytve HEAETT GTO SEGOUEVO TTOV VINPYALY GTO
TPOTYOVEVO VITOGVGTILLO SEOOUEVMV. TNV GLVEXELD OMLIOVPYHONKE Eva GO Yo TV
Kavovplo Paon dedopévev pe Bhon v peEAETN mov £ytve. A@ov dnovpynonke o
Baon tote yphotnKav Kdamown scripts Omov e&dyovv OAa T dedouéva amd TNV
CouchbaseDB, ta emeepyalovtat, o OpLOdOTOOVV Kot TEAOG TO EIGAYOVV GtV Bdom
avt. Toéte dpyoe n petdpaon and CouchbaseDB ce MongoDB a@ol émpeme va

aAAayTel 0 KOOKOG £TGL MOTE VO EIGAYEL KO VO EAYEL dedOUEVA 0O TNV Kovovpla Bao).
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4.2 Tlpopinpo

Ta mpoPAnuota mov @ONoav otV OAAAY] TOL VTOCVOTAUOTOS OEGOUEVAOV TOV
GLGTNUATOG UTOPOVV Vo Ywplotohv o€ dvo katnyopies. H pio katnyopia agopd tovg
VTOAOYIGTIKOVS TOPOLG TTOL OOALTEL TO CVGTNLO KOl 1) GAAN apopd TV KoK dlayeipion

TV OEOOUEVOV.

H apywn éxdoon tov Anyplace ypnowonoiovce tnv CouchbaseDB a@ov enétpene
€0OKOAT KoL Yp1yopn ovaKTNo™ ToV 0e00UEVAOV. 26TOGO, Ol VTOAOYICTIKEG OTOLTY|GELS
ALTAG NG TPOGEYYIOTG KaB1GTOOV TO GUGTNO UN-OTOTEAEGLOTIKO GE GUOKEVES QLYUNG,
ommg 10 dnuophéc ARMv7 Raspberry PL. Apa mpoékvye n avdykn yio pio mo elaepd

Bdon dedopévmv.

‘Eva @Alo e&loov onuovtikd mpdPfAnue Moy m Kokn Odlayeiplon omobnkevons tov
dedopévmv. Agv vnpye Eexwploti Sloyeiplon Yo To SLPOPETIKA LOVTELD TTOVL EYEL TO
cvotua AL amobnkedovtav OAa pali, mov cvvolkd Ntav 11,250,308, Avtd ta 11
EKATOUUDPIO OVTIKEIPEVO UTOPOVGAV VO YOPLGTOOV G OLAPOPES Katnyopieg Ommg Oa

OOVE TTO KATW.

To cvotnpa Yo vo propel vo SOLAEVEL YPNYOPOL KOl ATOTEAEGLLATIKA XpetaloTav indexes
Kol Views. TNV oucia fTav T0 amoTEAEC U YPOUUEVO GE Eva apyeio Kot OTaV TO GVOTNO
dgyoTav kdmoto aitnua yo £vo endpoint 10Te ENEGTPEPE TO AMOTEAEGHA YpIyopa. Opmg
KAmoln views 0ev TéAEIwVaV ToTE AdY0 TOL HEYAAOL OYKOL TV dedopévav. Etotl étpeyav
péypt va yivouv expire 1 va TEAEUDGEL 0 dIoKOG Kol LETA EeKtvovaa amd v apyr]. Avtd
e€avTAoVoE TOVG VTOAOYIOTIKOVG TOPOLG £TCL EMPENE Vo amevepyomon0ovv e

OTOTEAEG IO KATTOLEG AEITOVPYIEG TOL GLGTILLOTOG VO, LNV SOVAEDOLV.

"‘Eva dAAo tpoPAnpo mov mpoékvye amd TNV Kakn amodnkevon twv 0edopéveVy gival 0T
edv Bérape vo yaEovpe £val OVTIKEILEVO EMPETE VO YyVOLUE GE Eval TOAD PEYOADTEPO
GUVOAO TTALPA GTO GHVOAO TOL OVTIKEWEVOL v ToV. [ mapaderypa edv BN ape va Bpodpe
Olo To KTNpla, To omoio €ival cvvolkd 4439, émpeme va ehéyyovpe péoo oto 11
eKOTOPPOPO.  OovTIKEIHEVOL 7oL  €iye M oamofnkn dedopévav, Eved  gqav  MTOV

Katnyoplomomuéva Bao emoTpéPape TV Katnyopio KTHPo.

[T kGt pumopovpe vo doOUE TO View Tov eAEYYEL €4V TO avTikKeipevo €xel kdmola

GLYKEKPLUEVO TTEDTIOL KO TV TOYPOVO OEV EXEL KOO0 AALD Yot Vo, TOVTOTOINo™ OTL £fvan
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KTPLo. AVTO €ivol KoK TEYVIKN 0OV LE TNV TOPOUIKPT CAAXYYT] TO VIEW TPETEL VOl
EOvOTPEEEL £TOL MOTE VAL EVILEPDGEL TNV OTAVTNO).

"building all": {

"map": "function (doc, meta) {
if( !doc.puid && !doc.floor number && !doc.edge type && doc.buid
&& doc.is published == \"true\")

emit (meta.id, doc);
emit (meta.id, null);

}H

4.3 Aqmovpyio Kol eykatdotaon véag facng dedopuévav

4.3.1 E€aymyn dgdopévarv

To mpdTo Prpa g vAomoinong NTav N eaywyn TV dedopévev Tov Anyplace and v
CouchbaseDB. H diadwkacio avti ftav oyetikd anin a@obd n Couchbase tpoceépet 600
eVIOAEG, TNV cbexport kot v cbexportjson, o1 omoiec pmropovv va ektedectodv o Unix
KkéAvpog. Xpnoomoinca v cbexportjson a@ov ta dedopéva ftav amodnkevpéva ce
JSON popon. H evioln avt) mapéyet otov ypnotrn 600 emA0yES, va eEdyet Ta dedopéva
o€ Moto 1 6€ TOAATAEG YPOUUES OOV pia Ypoauun avtiotolyet og éva avtikeipevo JSON.
EnéheCa va edym ta dedouéva o€ TOAMATAES YPOUUES apoD Bo Tav To €DKOAO Va Ta

EMEEEPYAOT.

[Mopdrho mov M evtoAr] exteAeital oe KEALVQPOG eméleEa va Ypdwym To script oe Python
(pull_couchbase.py) apob cg enduevo otdoro Oa eneEepyaldpovv ta JISON avtikeipeva,
Ko 1 Olayeipton TV avtikelpévoy Ba nTav moAd o evkoAn pe Python oe oOykpion pe
10 K€EAEoc. 'Etol pe v Ponbeia g PipAodnkng subprocess ektéleca TV VIO
cbexportjson. H evtoAn avtn déxetar didpopeg petafintés. Avtég sivon -c url, -u
username, -p password -b bucket -f format kot -o output. To url givor 1 dievBvvon tov
cluster 6mov Ppiokovror ta dedopéva, to username kot password ypewdlovror yuo
npocPacn ota dedopéva, to bucket givarl To 6vopa tov bucket mov givon amobnkevpuéva
ta 6edopéva, o format avapépetor otV poper| mov Ba e&oyBodv Ta dedopéva Kot TEAOG

T0 output gival 1o povomdtt mov emiBupel o ¥pMoTS va amodnkevoel Ta dedopéval.

subprocess.run (["/opt/couchbase/bin/cbexport", "json", "-c", URL, "-u",
CDB_USERNAME, "-p", CDB_PASSWORD, "-b", CDB_BUCKET, "-f", "lines", "-o",
allDocs])
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4.3.2 Meghétn ogdopévav

A@ob eEnyaya Ta 0edopéEVA TOTE UTOPOVGO VO KAV O18POPES LETPNOELS KOl OOKIUES LLE
avtd. H tpocéyyion mov axolohnca Ntay vo OpLadomomom avVTIKEILEVA TOV EL0V KOWVA
key - values. To teAikd amotéAecpa MOV 1 OLASOTOINCT TOV OVIIKEIWEVOV GE ENTA
olapopeTikéc Katnyopiec. Ot katnyopieg avtég £xovv Ta €€Ng media (e mpdovo Ypdpa
T TEd1OL TOV LN PY ALY GE OAOL T AVTIKEILEVA, EVA [LE KOKKIVO £V TEd IO TOV OEV LI PY OV

o€ OA0 TOL AVTIKEILEVQL):

Koamyopia 1: kmpia (buildings)

[Tedio oe Olo Tt avtikeipeva: address, buid, coordinates lat, coordinates lon,
description, geometry, coordinates, is_published, name, url

[Medio oe kamown oavtikeipeva: bucode, geometry, username creator, co_owners,
owner id

Komyopia 2: opddeg ktnpimv (campuses)

[Tedia og OAa Ta avtikeipeva: buids, cuid, description, name, owner_id
[Tedia oe kamoa avtikeipeva: greeklish

Komyopia 3: akuég (edges)

[Tedio oe OAa ta avrikeipeva: buid, buid a, buid b, cuid, edge type, floor a, floor b,
is_published, pois_a, pois_b, weight

Koatyopia 4: arotvnopota Wi-Fi (fingerprints Wifi)

[Tedia oe 6Aa ta avtikeipeva: MAC, buid, floor, geometry, heading, rss, timestamp, X, y
[edia og kbmola avrikeipeva: strongestWifi

Koamyopia 5: 6poeot (floorplans)

[Tedio oe O6Aa ta avtikeipeva: buid, description, floor name, floor number, fuid,
is_published

[Tedla oe whmolo avtikeipeva: username creator, bottom left lat, bottom left Ing,
top_right lat, top right Ing, height, width, zoom

Komyopia 6: onueia evdtopépovtog (pois)
[Tedla oe Oha ta avtikeipeva: buid, coordinates lat, coordinates lon, description,
floor _name, floor number, geometry, is_building_entrance, is_door, is_published, name,

pois_type, puid, url
[Tedia oe kKdmola avTikeipeva: username_creator, image

Katnyopia 7: yprioteg (users)

[Tedia og 6Aa Ta avTikeipeva: doc type, owner id, type
[Tedio oe kamown avtikeipeva: name, auid, clients, doctype, email, isadmin, nickname,
password, scope, username
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H xotnyopieg avtég elvar 6tnv ovcio OAC To LOVTEAN EGOTEPTKADOV YDPWOV TOL ATOONKEVEL

10 Anyplace.
4.3.3 Aqpovpyia oyfqpartog

Me to T€A0¢ TG HEAETNG Empeme va YpapTel KOdkog 6mov dtadlel OAa To OVTIKEIPEVD
mov £ywvav export, kaBopilel o€ moln KaTNYopio aviKEL TO KAOE OVTIKEIPEVO Kol OTNV
oLVEYELN VO, TO amodnkevel oe Eva apyelo €101 dOTE va Yivel elcaymyn Tov dedopuévav. O
KOJKAG avtdg, mov emiong ypaetnke oe python (defineCollections.py), woheiton
avtopaTo amd To script mov eEdyet T dedopéva. Kabe avtikeipevo dpotag katnyopiog
amofnkevetal oto 1010 apyeio £tol Mot va vdpyel va apyeio yia kdbe kornyopia.
Yrapyer €€aipeon oto avtikeipeva kornyopiog amotvnopatwv Wi-Fi, Eikovo 4.1.
Amo@doica va amodnkevm 6To 1010 apyEio ATOTLIMUATA TTOL AVIKOVY GTO 1010 KTNP10.
H attio g Eeymprotig dtayeiplong TV avIIKEWEVOV aVTOV \TAV Yo vo yivel peioon
GTOV YPOVO EIGOYOYNG TOV OaVIIKEWEVOV otV Pdon, aeod To OVTIKEILEVO
OTOTUTOUATOV NTOV TP TOAAA KO KOTA TNV ELGOYMYT TOVS YivOVToy KATOlES OAAAYES,

Eixovo 4.4.

if isBuilding(obj) :
fixed obj = fixBUILDING (obj)
b.write(json.dumps (fixed obj))
elif isCampus (ob7j) :
fixed obj = fixCAMPUS (obj)
c.write(json.dumps (fixed obj))
elif isEdge (ob7j) :
fixed_obj = fixEDGES (obj)
e.write(Jjson.dumps (fixed obj))
elif isFingerprint (obj):
fixed_obj = fixFINGERPRINT (0obj)
splitToBuid(fixed obj, fingPath)
fingerprints += 1
elif isFloorPlan (obj):
fixed obj = fixFLOORPLAN (obj)
fl.write(json.dumps (fixed obj))
elif isPois (obj) :
fixed obj = fixPOIS (obj)
p.write(Jjson.dumps (fixed obj))
elif isUser (obj) :
fixed obj = fixUSER (obj)
u.write(json.dumps (fixed obj))

[T whveo eaivetarl £va KOPPATL TOL KMAKA TOV YOPILEL TO OVTIKEIIEVO GE KOTNYOpPIEC.

Mmnopel va mapatnpnfet 6t OAa to avtikeipeva tuyybvovv enefepyocio amd v
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avtiotoymn peébodo pe Baon v katnyopia toug (m.y. fixBUILDING yia ta xtpua). H
enefepyacia avT KAVEL KATOLEC OALAYEC OTO OVTIKEILEVO TPV elcayBovv ot véa Pdon
dedopévov. H ordayéc avtég nrav mpdcobeon véwv mediov, agaipeon mediov kot

petovopacio ediwv. ZUyKEKPIUEVL:

o IlpootéOnke 10 medio schema Omov LVTOOEKVOEL TNV €KJOYT TOV GYNUOTOC.
AoBnke n TN 0. Xe petayevéotepeg aAlayEg Tov oYNUHATOS 1 T B aArGEet
oe 1 kT

e Toa media address, url, description, name, bucode, username_creator .ta onoio
epeavifovion og dapopeg kot yopies, TOAAEG PopEG NTaV KEVEG GLUPOAOCELPEC.
Oocoa amd avtd NTov Kevd agapédnikay.

o Xpnoteg: To medio doc type apoapédnke. To medio type HETOVOUAOTNKE GE
external. [TpootéOnie 10 TEdio type 6oL VTOONADVEL TNV 1WOOTNTA TOV XPNOTH.
Olot o1 ypnoteg, etvar type user ektog kot av To owner_id tovg Bpicketon o pa
npokabopiopévn AMota (admins[]) n omoia vTOdNA®VEL OTL TO type Tovg Ba ivat

admin.

Otav 0 KOO ekTEAEOTEL TLIMOVEL pio. ovoEOopd OTOL Jdelyvel TOCH OVTIKEILEVA
Bpétnkav ava katnyopio. Xmv Ewxova 4.1 pmopodue vo doOUE TNV avaQOpd OUTY|.
Eniong, ta dvo avtikeipeva mov rav undefined dev taipralav pe kdmoto GAAa ao giyav
LOVOOIKY] LOPOTN Kol LEAAOV OV elGayOnKav and o 6OoTNUA, 0AAY omd KATOl0 (TOHO

{0MG Y10 SOKIHOGTIKOVS GKOTOVG.

Buildinds: 4439
Campus: 258

Edge: 45269
Fingerprints: 11142975
Floorplans: 3975

Pois: 49037

Users: 4353

Undefined: 2

Ewova 4.1: Anotéreopa extéreong defineCollections.py

[T kdtow @aivetar 10 oyeotaxd ddypappa (ER) mov mpoxdmtel. To dibypoppo ovtd
delyvel ta media g KaOe katnyopiog petd v eneepyacio mov tvyxav. H doun tov

avtikepévov fingerprints Wifi e€nyeitot avolvtikd mo K4tm. ZNUovTikd vo avopEPovLLE
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0Tl 6T0 TOPEABOV dev VIMPYE KAVEVO GYNHOL OAAG T ovTiKEipeva amofnkevovtay OAa
pali og éva bucket. Emiong avtod dev elval 1o teAkd oynpa agod Kot TV O1dpKeLd TG
petdpaonc and Couchbase oe MongoDB dnuovpyndnkav véa collections 6mov ko

avaADOVTOL 6TV cuvExela (Lmokepaiato 4.3.5).
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Building

Fingerprint
—— idu;:m ';: :::1::; Req| Measurements{[String, String]]|
Req| type String N ¢ —=iReq| is_published String 1 has ;eq Wl =
Req| external String Req| name String R: buid S
Req| name String Req| coordinates_lon String Rea| floor String
Req| _schema Int Req| coordinates_lat String Req 5
Req| _id Object() Req| co_owners String[]: Users Req| x String
1 Req | owner_id String Rea| y Strng
Opt | url String Opt | strongestwif
Opt | bucode String Req| _schema Int
Opt | username_creator String Rea| _id Object()
Opt | description String
Req| _schema Int
Req| _id Object()
o> o> 1
. <>
Campus N
KEY| cuid String | Floorplan
Req| buids Stringl] KEY] fuid String
Req | name String N Req| buid String
Req| owner_id String Req | is_published String
Opt | descrption String , Req| floor_name String .
Opt| greekish Boolean Req| floor_number String
Req| _schema Int Opt | description String
Req| _id Object() Opt | zoom Int
Opt | bottom_left_lat String
Opt | bottom_left_Ing String
Opt | top_right_lat String
Opt | top_right_Ing String
Opt | height String
Opt | width String <°>
Req | _schema Int
N Req| _id Object() N
Pois Edge
KEY| puid String KEY| cuid String
Req | buid String Req| buid String
Req | floor_name String Req | buid_a String
Req | floor_number String Req| buid_b String
Req| geometry GeoJson connecl N Req | edge_type String
Req | coordinates_lon String Req | floor_a String
Req | coordinates_lat String Req | floor_b String
Req | is_building_entrance String Req| is_published String
Req | is_door Boolean Req | pois_a String
Req| is_published String Req| pois_b String
Req | pois_type String Req | weight Stnng
Opt | name String Req| _schema Int
Opt | url String Req| _id Object()
Opt | description String
Opt | username_creator String
Opt | image String
Req| _schema Int
Req| _id Object()

Ewoéva 4.2: Zyfpa g paong MongoDB
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4.3.4 Aqpovpyio paonc MongoDB

2V cuvéxela, ool YOPIoTNKOY Kot amoOnKELTNKAY TA OVTIKEIILEVO GE KATNYOPIES TO
EMOLEVO PrLLa TAV 1] E10AY®OYT] TOVG TNV Pdom dedopévmv. Apa Enpene vo onpovpyn et
n Baon. Apyikd éywve gykatdotoon g MongoDB kot mpocappoyn kdmoiwv puouicewy,
Y. elaymyn 0evBvvong tov server ato conf apyegio Yo va pmop®d va £xm npdsPacn
otV Baon omd amopaKpLGHEVT GUVOEST. XNV GLVEXELD, LEc® Tov Mongo Shell pe v
ypnomn g evroing createUser petépepa v fdon admin (faon mov TapdyeTon ovTOUATO
armo v MongoDB) ctov ypriotn “admin” pe cvykekpipéva otoryeia ohvdeong. Avtd
£yve Y10 6KOTovG 0o PaAEiag.

db.createUser ({

user: "admin",

pwd: "password",

roles: [

{ role: "userAdminAnyDatabase", db: "admin" 1},

"readWriteAnyDatabase",
1,
});

Torte, evobnka pe ta ototyeio Tov ypnotn admin Kot dNUIOVPYNGO Hio Kavovplo, Béon
vy T0 ovotnuo. Anyplace, v omoia ovépoca anyplace. ‘Etol, vrdpyet o ypfiotng
“admin”, o omoiog éyel mpdcsPacn oe dAeg ™G PAcES dedOUEVOV, AL KOL O XPNOTNG
“user” mov &yel mpdcPaon pdévo oty Pdon anyplace. Avto £yve Yo 6KOTOVG acPaAEiog.
Oleg ot emapég pe v Pdon Ba yivovron pe tov ypnotn “user’.

db.createUser ({

user: "username'",
pwd: "password",

roles: [{ role: "dbOwner", db: "anyplace" }1],

}) i

H dwadkacio avt kataypaenke ond v apyn pExpt to té€Aog oe apyxeio README étot

wote ypnoteg Tov Anyplace vo umopovv pe evkoAio va akolovdncovy ovTd ToV 00MY0.
4.3.5 Excaymyn dedopévav

AoV dnovpynoa v Paon tote Enpene va ypay® £va TpOYPOULLLLO TO OO0 EIGAYEL TO.
dedopéva. To mpdypappo avtd (migration 0.py), apykd evoveton otnv fdon anyplace
pe tov ypnotn “user’ kot eAEyyel moco collection vmdpyovv. Eav avta eivon entd (7)
to1E KOUTAlEL To OVOLOTA TOVG Kot oV €ivart avtd mov pénet (buildings, campuses, edges,
fingerprintsWifi, floorplans, pois, users) evnuepavel Tov yprotn 0Tt fpébnkav OAa Kot

ToV divel TNV EMAOYN va ta dtaypayel OAa Yia va glcoyBovv Eavd. Edv éva amd avtd dev
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Toplalel e KOmolo amd To OVOUOTO OV TPEMEL TOTE EVIUEPDVEL TOV YPNOTN UE TO
avéroyo pnvoua. To ovopata elval oNUOVTIKE ooy OTav eKTEAEiTAL £val query Wyvel
oe ovykekpuévo collection (m.y. anyplace.users.find(“name”: “user”)). Edav ta
collections dgv eivar entd 10TE TO CLGTNUA AVAYVOPILEL TOLOL OEV VLITAPYOLY KO TOTE
avoiyel to avaroya apyeio kol ta tpochétel. To 1010 yivetar edv dev vrdpyel kKavéva

collection.

To mpoypappa dafalel to apyeio €vo — éva kol avaloymg To apyeio mpochitel to
avTiKeipeva mov epléyetl o€ éva collection. Avto dev 1GYVEL Yia Ta apyeio TOL TEPLEXOLV
amoturtdpate Wi-Fi agod wpv eicaybovv tuyydvouv edikn eneéepyasiog yio Tov Adyo

OTL KATOVAA®VOV ACKOTO LEYGAT TOGHTNTO LVIUNC.

Yvykekpyéva, Otav 1o vroocvotnuo dedopéveov tov Anyplace AdpPoave kdmoleg
petpnoelg amotvmopdtov Wi-Fi dnpovpyovce éva avikeipevo yoo v ke pio. Ta
avTIKeipEVa o Td lyay TOAAG Kowvd medio. Avtd Tav To buid, To timestamp, To heading,
1o floor, 10 X, T0 y, T0 geometry kot strongestWifi. Emopévmg amobnkedoviav moAld
avTIKEILEVA TOL LYoV oL T T TEdTR 1010 Kot O1E@epav poévo oto MAC kot rss. Apov elya
dwywpioet ta amotvmopate. Wi-Fi avd ktpo  (eokeppéva 010 TPOYPOLLLLOL
defineCollections.py) pumopodcoo vo eA&yy®m mowo amd To CVTA ELYOV TO. CUYKEKPIUEVA
nedio 01 ko vo tor ovtikafiotovoo pe €va VEO OVTIKEIHEVO Omov €xel 1O TEdio
measurements. To medio avto Oa mepiéyet key — value typuég, MAC — rss. Me avtd tov
TPOTO TANPOPOPia TOV AVATAPIGTAVOTAV LE TOAAOTAG avTikeipeva (cuvnBmg 8 pe 10,
e€aptate moca Wi-Fi onueia vanpyov 610 onueio mov Emoupve PETPNCELS O YPNOTNG)
HELDONKE GE va AVTIKEIIEVO TTOV TTEPLEYEL VOV TTivaKo measurements. XT1g 600 To KATW

EIKOVEC LWITOPOVLE VOL OOVUE TNV TOALY KOt VEX OOUT TOV AVTIKEUEVOV.
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("buid": "bui,ldingwf_dfs2513—296d—4b20—b2?2—'}'}f'?caeﬂf)lag‘_l5'1‘12‘33':031511", "heading": "278.92798", "x":

"12.848419930702937, "y": "77.66729246824978", "geometry": ["coordinates”: [12.84841933070293, 77.66729246824978],
"type": "Point"}, "floor": "0", "strongestWifi": "b8:27:eb:91:c6:35", "timestamp": "1571305932708",
"MRC": "58:f3:9c:aa:66:d9", "rss": "-Bl"}

["buid": "building fdf82513-296d-4b20-b272-77f7cae951a%_1571293503151", "heading™: "278.9279%8", "x":
"12.84841993070293", "y": "77.66729246824978", "geometry": {"coordinates": [12.84841993070293, 77.66729246824978],
"type": "Point"}, "floor": "O0", "strongestWifi": "b8:27:eb:91:c6:35", "timestamp": "1571305932708",

"MAC": "58:f£3:9ciaa:66;:dfY, "rsav; "=H1")

["buid": "huilding_'fdta2513—296d—4b20—b2?2—'I“a't?::ae‘sbla9_15?1293503151“, "heading™: "278.92798", "x":

n12,84841993070293", "y": "77,66729246824978", "geometry": ["coordinates"™: [12.84841993070293, 77.66729246824978],
"type": "Point"}, "floor": "0", "strongestWifi": "b8:27:eb:91:c6:35", "timestamp®: "1571305932708",
"MAC": "04:79:70:94:0a:f0", "rss": "-8B0"})

["buid": "building f£df82513-296d-4b20-b272-77£7cae951a%_1571293503151", "heading": "278.927%8", "x":
"12.84841993070293", "y": "77.66729246B24978", "geometry": {"coordinates": [12.84841953070293, 77.66729246824978],
"type": "Point"}, "floor": "O0", "strongestWifi": "b8:27:eb:91:c€:35", "timestamp™: "1571305932708",

"MAC": "58:f3:9c:aa:66:d4", "rss": "-B2")

{"buid": "building fdf82513-296d-4b20-b272-T7f7caes51a9 1571293503151", "heading™: "278.92798", "x":

n12.84841993070293", "y": "IT.66729246824978", "geometry": ("coordinates": [12.84841993070293, 77.66729246824978],
"type": "Point"}, "floor": "0", "strongestWifi®": "b8:27:eb:91:c6:35", "timestamp": "1571305932708",
"MACY: "EB:£3:9c:aa:66:de”, "rsa": "-Bl")

["buid": "building fdf82513-296d-4b20-b272-77£7cae951a%9 1571293503151", "heading": "278.92798", "x":
"12.84841993070293", "y": "T7.66729246824978", "geometry": {"coordinates": [12.84841993070293, 77.66729246824978],
"type": "Point"}, "floor": "O0", "strongestWifi": "b8:27:eb:91:c6:35", "timestamp™: "1571305932708",

"MAC": "ad:f0:5e:25:4d:34", "rsa": "-B&")

("buid": "building £df82513-296d-4b20-b272-77£7caed5la9 _1571293503151", "heading™: "278,92798", "x":

"12.84841993070293", "y": "77.66729246824578", "geometry": [“"coordinates": [12.84841993070293, 77.66729246824978],
"type": "Point"}, "floor": "0", "strongestWifi": "b8:27:eb:91:c6:35", "timestamp™: "1571305932708",
"MAC": "b8:27:eb:91:c6:35", "ras": "-T4")

["buid": “buildil’\g___fdf925l3--296d-‘1b20--b27‘2-TTfTCaEQSIBQ“I571293503151", "heading": "278.92798", "x":
"12.84841993070293", "y": "77.€672924€824978", "geometry": {"coordinates": [12.84841993070293, 77.66729246824978],
"type": "Point"}, "floor": "0", "strongestWifi": "b8:27:eb:91:cé:35", "timestamp": "1571305932708",

"MAC": "58:f3:9c:aa:;66:de", "rsa": "-Bl1")

["puid": "building_ldiﬁ2513—296(1—41)20—332?2—'}?['FCaeQSlaB_lb?1293503151", "heading™: "278.92798", "x":
"12.84841993070293", "y": 7.66729246824978", "geometry": ["coordinates": [12.84841993070293, 77.66729246824978],
"type": "Point"}, "floor": "0", "strongestWifi": "b8:27:eb:91:c6:35", “"timestamp": "1571305532708",

“MAC": "b8:cT:daicd:8f£:1c3", "xsa": "-T9")

Ewoéva 4.3: JSON avrikeipeva amotonopdtov Wi-Fi arodnkevpéva otnv CouchbaseDB

{{
"7id" : {
"Soid": "604937c3538a9e844al195e2a"
b
"buid": "building £fdf82513-296d-4b20-b272-77f7cae951a9 1571293503151",
"heading": "278.92798",
"x": "12.84841993070293",
"y": "77.66729246824978",
"geometry": {
"coordinates": [12.84841993070293, 77.66729246824978],
"type": "Point"
b
"floor": "O",
"strongestWifi": "b8:27:eb:91:c6:35",
"timestamp": "1571305932708",
" schema": O,
"measurements": [
["ad4:f0:5e:25:4d:3d", "-86"],
["04:79:70:94:0a:f0", "-80"],
["58:f3:9c:aa:66:dc", "-81"],
["58:f3:9c:aa:66:d49", "-81"],
["58:f3:9c:aa:66:d8", "-82"],
["58:f3:9c:aa:66:de", "-81"],
["b8:27:eb:91:c6:35", "-74"],
["b8:c7:4a:c4:8f:c3", "-79"],
["58:f3:9c:aa:66:df", "-81"]
]

Ewova 4.4: Néa dopiy JSON avtikelpévov yio arotvrdpoto Wi-Fi etnv MongoDB
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Emiong, pe to téhog ¢ dnuovpyiag tov collection fingerprintsWifi dnpuovpyodvton ko
Kkémowa dAAa collections mov Pacilovral o avtd. O Ady0g dnpovpyiog Tovg elval yio v
tayvtepn dekmepaimon kdmolwv endpoints To omoio AGYOAOVVTOL LE TO ATOTVTMLATOL
WiFi yww v Onmovpyla tov heatmaps. Ta collections avtd ovoudlovron
accessPointWifi, heatmapWifil, heatmapWifi2, heatmapWifi3,
heatmapWifiTimestampl, heatmapWifiTimestamp?2, heatmapWifiTimestamp3.
Booilovtar otnv ¢uioco@ia “never recompute when you can precompute” mov
avagépape ota LToAoy opeva potifa 6mov Asttovpyodv cov cache. Anladn, dtav évog
xpNotng {ntoet Ta dedopéva avTd, TNV TPOTH POPA, SNULOLPYOVVTAL KoL omobnkedovTaL
010 avdAoyo collection evd yia kKGO exdueEVN Popd oL Tl (NTA EMGTPEPOVTOL OO TNV
Baomn. Edv o xpnotng Kavel aAAayég 0TO OMOTLMUATO TOTE CLTOUATO TOL AVTIKEILEVQL
mov onovpyndnkav ota GAAa collections pe Pdon o amotvmdpate oavtd Oa
dwypaovtat, £161 eEotkovopeital apkeTdg amodnKeELTIKOS YDPOG.

_id: ObjectTd("60884e5115268623d2242¢dc”

e

buid: "building_77a1cb89-33c7-4ab0-9de6-05772a768fdS_1513926148341"

count: 3133

sum: -239191

v location: Object
~ coordinates:

Ewéva 4.5: JSON avtikeipevo Tov Collection heatmapWifil

4.3.6 Emkowovia faong oedopévov — koowka Anyplace

Kabng évag ypnotng aAinioemdpd pe 1o cvotnua Anyplace and tov Architect, Viewer,
Viewer Campus, Navigator | Logger ektehovvion ddpopa endpoints (mw.y. GET wo
POST requests). Ta endpoints avtd, TOAAES POPES XPNGLUOTOLOVGAV OEdOUEVA ATTO TNV
Baon odedopévaov CouchbaseDB, dpa émpeme va adhaytodv kot va Pacilovtor oty

Kkatvovpla Baor, MongoDB.

Yvvoiika vnpyoav 108 endpoints ek Tov omoimv ta 71 aAinAosmidpovoav pe v Paon
dedopévov. And ta 71 ta 21 dev ypnoyomotodviay evad 7 dgv AEITOLPYOVGAV ENELON dEV
NTav vAomompéva N NTav amevepyomotnpéva 1 elyav kamowo bug. Tehwkd, 59 ond ta 71

endpoints (6Aa 6ca ypnoIpoToHVTAY Kot Asttovpyodoay onA. 44 and ta 44, Kdmola Tov
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dgv ypnoipomotovvtay OnA. 8 amd ta 21 kot dAa wov dev Asttovpyovoay dNA. 7 arnd ta. 7)

viomomOnkav oe MongoDB kot eAéyyOnkav 6T1 dovAebovy dnwg avapéveral.

AxorovBel évag katdAoyog pe ta 71 endpoints. Mg kitpivo @bvto avtd mov dev
Aertovpyoboov Kot VAOTOWONKAVY, LE TPACIVO GOVTO OVTA TOV OEV YPNCLLOTOLOVVTAY
Kol VAOTOMONKAY EVO HE KOKKIVO QOVIO GUTE TOL OEV YPNGUYLOTOLOVVIOV KOl OEV

vAomomOnkav.

1 | /anyplace/mapping/accounts/sign

/anyplace/mapping/building/add

/anyplace/mapping/building/update

/anyplace/mapping/building/delete

/anyplace/mapping/building/all

/anyplace/mapping/building/all owner

/anyplace/mapping/building/coordinates

0 |IN |0 (L (b W N

/anyplace/mapping/building/get

g | /anyplace/mapping/pois/add

10 | /anyplace/mapping/pois/delete

11 | /anyplace/mapping/pois/update

12 | /anyplace/mapping/pois/all_floor

13 | /anyplace/mapping/pois/all_building

14 | /anyplace/mapping/pois/all_pois

15 | /anyplace/mapping/connection/add

16 | /anyplace/mapping/connection/delete

17 | /anyplace/mapping/connection/all_floor

18 | /anyplace/mapping/connection/all_floors

19 | /anyplace/mapping/floor/add

20 | /anyplace/mapping/floor/delete

21 | /anyplace/mapping/floor/uploadWithZoom

22 | /anyplace/mapping/floor/all

23 | /anyplace/mapping/campus/add

24 | /anyplace/mapping/campus/update

25 | /anyplace/mapping/campus/delete

26 | /anyplace/mapping/campus/all_cucode

27 | /anyplace/mapping/campus/all_owner

28 | /anyplace/position/radio_upload
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/anyplace/position/radio/delete

29

30 | /anyplace/position/radio/delete/time

31 | /anyplace/position/radio_download_floor

32 | /anyplace/position/radio_by floor bbox

33 | /anyplace/position/radio/time

34 | /anyplace/position/radio_by building floor

35 | /anyplace/position/radio_by building floor all

36 | /anyplace/position/radio/APs_building floor

37 | /anyplace/mapping/radio/heatmap_building floor

38 | /anyplace/position/radio/heatmap_building_floor_average_ 1

39 | /anyplace/position/radio/heatmap_building_floor_average_ 2

40 | /anyplace/position/radio/heatmap_building floor_average_3

41 | /anyplace/position/radio/heatmap_building_floor_average_3_tiles
42 | /anyplace/position/radio/heatmap_building_ floor_ timestamp

43 | /anyplace/position/radio/heatmap building_floor timestamp_average_l
44 | /anyplace/position/radio/heatmap building floor timestamp_ average 2
45 | /anyplace/position/radio/heatmap building floor timestamp average 3
46 | /anyplace/position/radio/heatmap building floor timestamp tiles
47 | /anyplace/navigation/building/id

48 | /anyplace/navigation/pois/id

49 | /anyplace/navigation/route

50 | /anyplace/navigation/route_xy

51 /anyplace/debug/accounts _all

52 | /anyplace/mapping/building/coowners

53 | /anyplace/mapping/building/all_bucode

54 | /anyplace/mapping/building/newowner

55 | /anyplace/mapping/pois/all _pois nconnectors

5g | /anyplace/mapping/floor/upload

57 | /anyplace/mapping/connection/update

5g | /anyplace/mapping/floor/update

59 | /anyplace/position/path_add

60 /anyplace/position/path delete

61 | /anyplace/position/paths_by floor

62 | /anyplace/position/paths_by buid

63 | /anyplace/position/milestones_add

64 | /anyplace/position/milestones_by_ floor

65 | /anyplace/position/estimate position

66 | /anyplace/mapping/radio/radio_buid floor

67 | /anyplace/mapping/maintenance
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68 | /accounts/ocauth2/token
69 | /login

70 | /logout

71 | /authenticate

MMivakog 4.1: Endpoints wov aAinioemdopodv pe tnv faon dedopévav

Edv o ypnotng exterécel €va endpoint tOte Eekvd pia dwadikacio péypt va yiver n

EKTEAEON TOL ouTpOTOG oL €kave. [ mapddetypo av o ypnoms ovvoebel otov

hoyoplacpd Tov  otov  Anyplace Architect ovtopoata  koAeitar to  endpoint

/anyplace/mapping/building/all owner yio va T0v gu@avVicel OAO TO KTHPLOL TOL TOV

avinkovv. H dwadikacio mov akolovbeite yio 1o cuykekpipévo endpoint ivon 1 €ng:

T0 endpoint KaAel mv uéboodo
controllers.AnyplaceMapping.buildingAlIByOwner() (pmopodue vo dovpe Ot
Bpioketar otov controller mapping a@od to endpoint avikel otV KoTyopia
/anyplace/mapping)

omv ovvéyela ehéyyovtor to medio Tov JSON mov otélvel 1o request (edv
VILaPyoLVY, GTO TOPAdELYHO oL TO YiveTon TawTomoinomn pe to khewdi API) ko petd
koieitor n  péBodog ProxyDataSource.getlDatasource.getAllBuildings(). H
pébodog avtny kAnpovoueite and v kidon IDatasource.Scala otnv xidon
ProxyDataSource.Scala ka1 oty ovvéxsio KAnpovopeitor oty KAGoM
MongodbDatasource.Scala. Ilpwv tv petdpaon oe  MongoDB v
ProxyDataSource kAnpovouovce 1 CouchbaseDB 6mov vanpye kot to avaioyo
view.

AoV ptdoape otnv kAdon MongodbDatasource ekteAolLe TO avAAOYO query To

01010 EMOTPEPEL OA TOL KTHPLO TTOV AVIIKOLV GTOV PN OTY).
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override def getAllBuildingsByOwner (oid: String): List[JsValue] =
val collection = mdb.getCollection ("buildings")
var buildingLookUp = collection.find(or (equal ("owner id", oid),
equal ("co owners", oid)))
if (admins.contains (oid)) {
buildingLookUp = collection.find()
}

{

val awaited = Await.result(buildingLookUp.toFuture, Duration.Inf)

val res = awaited.tolList
val listJson = convertJson (res)
val buildings = new java.util.ArrayList[JsValue] ()
for (building <- listJson) {
buildings.add(building.as[JsObject] - "co owners" - __ geometry
- "owner id" - " id" - " schema")

}
buildings.toList

Hapédcrypa 1: endpoint /anyplace/mapping/building/all_owner

override def replaceJsonDocument (col: String, key: String, value:
document: String): Boolean = {
val collection = mdb.getCollection (col)
val query = BsonDocument (key -> value)
val update = BsonDocument (document)
val replacedson = collection.replaceOne (query, update)
val awaited = Await.result(replaceJson.toFuture, Duration.Inf)
val res = awaited
if (res.getModifiedCount == 0)
false
else
true

String,

Hapédcrypa 2: query wov aviikediota éva JSON. Xpnowomoreital amwd Ta endpoints wov kévovv

update (7.). /anyplace/mapping/pois/update)
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override def getFingerPrintsBBox (buid: String, floor: String, latl: String,
lonl: String, lat2: String,

lon2: String): List[JsValue] = {
val collection = mdb.getCollection("fingerprintswifi™)
val fingerprints = collection.find (and (

geoWithinBox ("geometry", latl.toDouble, lonl.toDouble,
lat2.toDouble, lon2.toDouble),
equal ("buid", buid),
equal ("floor", floor)))
val awaited = Await.result(fingerprints.toFuture, Duration.Inf)
val res = awaited.tolList
val listJson = convertJdson (res)
val newlist = new util.ArrayList[JsValue] ()
for (f <= listJson) {
if ((£ \ "buid").as[String] == buid &&
(f \ "floor"™).as[String] == floor) {
newList.add (f)
}
}

newList.toList

Hopddcrypa 3: spatial query mov Bpioker anotvropate Wi-Fi ¢ éva bounding box
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Kepalaro 5

Alhayég oty Awemaon Hpoypoppatiopod E@eappoyov (API)

5.1 Ewayoym 44
5.2 TIpopinua 44
5.3 Yhomoinon 45

5.1 Ewcayoyn

Mua Stema@n TPOYPAUUATIGHOD EPAPLOYAV, YvmOoTh kot ¢ API[18], eivon pia diemapn
KOTO0L AOYIGHIKOD £TGL MGTE VO EMTPEMEL Vo YIVOVTOL J1APOPES OUTNOELS OO GALQ
mpoypappata oe avtod. Kabopilet to £100¢ 00 autpatog, Tov TpOTo pe ToV 0moio yivetat,
TNV LOPON TOV SES0UEVOV TTOL OEYETOL KO SLAPOPES GLUPACELG TOV TPEMEL VAL TPOVVTOL.
‘Eva peydio mpotépno v SEmapaV autdv ivorl 0Tt TapEyovTal 6E £va. YPNOTN TANPES

Aertovpyieg pog EQopUoYNG x®pig va Tov 600l 0 Tyaiog KMOKAGS.

Kotd v aliayr tov vrocvotipotog dedopévav Eywvav ddpopeg aalayés oto API tov
Anyplace [19] 6mov kvpiwg apopohv eAEYYOVS TV dEGOUEVMV TOL TOIPVOVV TOL OLLTHLLOTO,
Kol O10pHMoEg 6E ot AT TOL AglTovpyovsay AavOacuéva e KAmol ceEVApLO pE

npokabopiouévn eicodo.

5.2 IIpopinpo

Mmnopovue va yopicovpe ta mpopiquota mov giye 1o APl oe 1tpeig kartnyopieg. Ot
KOTNYOPieg OVTES AUPOPOVV EAEYXOVS TV THTWV OEGOUEVAV, EAEYYOVS OKEPOULOTNTOS KO

TEAOG EAMMTIEG 1) AVOUGLEVEC DAOTTOGELS.
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Ot éheyyo1 TV TOTOV OEOOUEVMV OEV ATOTEAOVGAV LEYAAO TPOPANLA 6TO GOGTNO OALY
edv Kdmolog ¥pNotng £o0teAve KAmowo aitnua pe AdBoc tomo dedouévov 1ote Emonpve
amdvtnon «500 Internal Server Error». H amévinon avt) elvon mopomiavntikn Kot dgv
QVTITPOCHOTEVEL TNV TPAYUATIKY aitio Tov opdipotoc. H cwot) mpocéyyion v v
évoelén Adbovg Ba nMrov «400 Bad Requesty kot 10 avdioyo pivopo AdBovg m.y.

«coordinate lat must be Floaty

Ot éheyyor axepaldTNTOG €ivol TAPO TOAD GNUOVTIKOL apod Umopel vo 0dNyNGovY Ge
AdBog amotedéopata 1 Suoiertovpyieg Tov cvoThratog. o Tapddetypa edv o ¥pNoTG
oteidel éva aitnuo 6Tov TPochEtel va Kavovplo OPOPO GE Eva KTHPLO ALY TO KTHPLO
OEV LILAPYEL KOL TO GUGTNOL TO EMLTPEYEL TOTE EXOVILE £VOL OPOPO TOV JEV OVIKEL TOVOEVA.
e petayevéotepo oTAd0 Umopel KAmolog va mpocBicel Eva onpeio vOloPEPOVTOG GTOV
Opo®o avTo Kol v {nté TAoNyNoN 6€ AVTO VA 0 OPOPOS OLTOG VO UV LILAPYEL GTNV

TPOALYLATIKOTNTOL.

Ot AavBacpéveg VAOTOMGELS 10MG OTOTEAOVY GTO GNUAVTIKOTEPO TPOPANUA APOV TIG
nAeioteg opég dlvouv AABOG OmOTEALEGLLOTO TO. OTTO10L LITOPOVYV VO TPOKAAEGOVYV TOALA
wpofAnpata e avToV Tov ekterel To aitnpa. Ta TpofAnpota avtd cUVOEOVTOL AUECH LLE

TOVG EAEYYOVG AKEPAOTNTOG,

5.3 Ylomoinon

Ytov Ilivaxo 5.1 pmopodpe va dovue OAa Tor cutpato — endpoints Tov ETvyay oOAAOYNG
apov evtomiotnke kdmowo mpoOPAnua. Ot otmreg «buid», «puidy», «cuid», «floory,
«coordinates» kol «timestampy» OvVOTOPIGTOVV TWEG OV YPEALovTal KATow omd To
OLTHOTO Y10 VO EKTEAESTOVV. Ze KA KOovuTi TOV VITAPYEL TO GOUPOAD «v» oNuaivel 0Tl
Y10 TO GUYKEKPIUEVO QTN LA, TO CLYKEKPIUEVO TTEGI0 TAEOV EAEYYETAL EAV £XEL TOV GOGTO
TOmo dedopévav. Kdmola artpota £xovv KOKKIVO OVTO, 0VTO DITOJEIKVIEL OTL LI PYAV
Kot GAAa TpoPAnpate TEPAY omd TOLG TOTOVG OESOUEV@V TO. OTToio avoADOVTOL GTNV

GUVEYELOL.
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Endpoint

buid

puid

cuid

floor

coordinates

timestamp

/mapping/building/update

/mapping/building/delete

/mapping/building/coowners

/mapping/building/newowner

< s

/mapping/building/coordinates

/mapping/floor/delete

/mapping/floor/add

/mapping/floor/uploadWithZoom

/mapping/floor/all

/mapping/pois/all_pois_nconnectors

/mapping/pois/delete

/mapping/pois/update

/mapping/pois/all_floor

/mapping/pois/all_building

/mapping/pois/add

/mapping/connection/add

<

/mapping/connection/delete

/mapping/connection/all_floor

/mapping/connection/all_floors

SSIEN PN BN EN EN PN BN EN EN RN BN EN EN

/mapping/campus/update

/mapping/campus/delete

/mapping/campus/all_cucode

/navigation/building/id

/navigation/pois/id

<

/navigation/route_xy

/navigation/route

/position/radio/delete

&

&

/position/radio/delete/time

<

/position/radio_upload

/position/radio/time

/position/radio_download_floor

&

/position/radio_by_floor_bbox

/position/radio_by_building_floor

/position/radio_by_building_floor_all

/position/radio/APs_building_floor

/mapping/radio/heatmap_building_floor

/position/radio/heatmap_building_floor_average 1

/position/radio/heatmap_building_floor_average 2

/position/radio/heatmap_building_floor_average 3

/position/radio/heatmap_building_floor_average_3_tiles

/position/radio/heatmap_building_floor_timestamp

/position/radio/heatmap_building_floor_timestamp_average_3

/position/radio/heatmap_building_floor_timestamp_average_1

/position/radio/heatmap_building_floor_timestamp_average 2

NN CS N I PN S E N PN BN

/position/radio/heatmap_building_floor_timestamp_tiles

v

NI I P N O D CN CN P E N PN P EN EN R S

NI TGN

Iivaxag 5.1: Endpoints mov aAAdyTnKav
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To endpoint /mapping/pois/all_floor yéyvel kot emoTpépet OAo To oMpEeio EVOLOPEPOVTOG
Kdmolov 0pdeov ce éva Ktnpto. Ilpootédnke Eleyyog mov dafePaidvel 6Tl TOo KTNPLO 6TO
omoio yayvoope vmapyet. Ilopdupolog éreyyog vyivetaw kot  ota  endpoints

/mapping/pois/all_building, /mapping/connection/all floor.

To endpoint /mapping/connection/add mpocOéter pion cdvdeon peta&h dvo onueimv
evOLLPEPOVTOC. Aéyetat 600 KT pLa, 0V 0pOPOVCE, OVO oNUEiN EVOLIPEPOVTOGC, KaTnyopia,
éva. API xhedl ko xotd moco Ba eivor dnupocievpévo oe O6Aovg. Me Pdorn avtd to
oL EVAVEL Ta. OO0 onpeia evdtapépovtoc. Otav évag amhog xpnotng tpocshicet pio
£voon ToTe T0 GVLGTN A AEITOVPYEL OTTMG avapéveTat apoD EKTEAEL TO aiTtnpa Kot To TediaL
coumAnpavovion avtopate and v Paon. Edv Opwg kKamolog mpoympnuévog ypnotng
ypnowonomoel to endpoint pe POST aitmua pmopet va mpochHicel pio Evoon oe éva
KTNp1o mov dev vdpyel. Emopévmg npdcheca eAéyyovg 6mov dacparilovy 6TL Ta KTHpLa,

01 OPOPOL KOl TOL CTIELDL EVOLULPEPOVTOG VITAPYOLV.

To endpoint /mapping/campus/all cucode ydyvel kai emioTpépet éva campus. Edv dev
éPploke to campus TOTE EVNUEPMVE TOV ¥PNOTN HE TO uvope «Something went wrong
while fetching buildings.», eved topa to uvopa eivar «Campus 'campus name' not
found!». Emiong edv Ppebovv ovo campuses pe 10 00 O6vopo TOTE O YPNOTNG

EVNUEPDVETOL LE TO AVAAOYO HVULLLOL.

Ol ta  endpoints g  xoatnyopiog — navigation  (/navigation/building/id,
/navigation/pois/id, /navigation/route, /navigation/route Xy) 0&v €TEGTPEPAV UNVOLLOTOL
AGBovg ka1 og mepinT®oN MOV TOYXAVE KATOO0 TO GUGTNUO OTOVIOVCE TAVIO HE TO
pvope «500 Internal Server Error». I'a mopddetypo oto aitnuo route €av €Aeumav
TOPAUETpOL amd TO oitnuo, edv dev EPploke KdAmowo Owadpopr|, €dv to onueio
EVOLIPEPOVTOS TTOV VINPYOV GTO aitnpa dev VNPV 6TV PAoT dedOUEV®DV 1) TOYYOVE

OTIONTOTE AAAO 0 YPNOTNG deV EMOPVE TO AVAA0YO v AdBovc.

Emiong ota /navigation/route kot /navigation/route Xy éieumav onpovtikoi éaeyyot. To
aitnua route 0&yetal 000 onueia EVOLAPEPOVTOS TOV 1010V KTNPIOL Kot EMGTPEPEL TNV O
GLVTOUN OLOPOLT). LE TEPIMTMON TOL T CLUELN EVOLUPEPOVTOG HEV VINPY LY TO GVGTILLOL
dgv drayeploTav To TPOPAN LA EVE TOPA EVILEPDVEL TOV YPNOTI LE TO VAAOYO LI VUL
To aitnua route xy oéyetor éva onueio evolapEépovtog Kat o tomobecio oe popen
GUVTIETAYUEVOV, OOV OPYIKA WYOAYVEL TO KOVIIVOTEPO ONUEID EVOLIPEPOVTOS OTIG

GUVTETOYUEVES OLTEG KOl OTNV GULVEXEW TAPOLGLALEL TAONYNON O©TO onpeio Tov
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OLTNUOTOG. XMUOVTIKO VO, CNUEIMGOVUE OTL OEV LANPYE KATO0G TEPLOPIGUOG TNV
amOGTACT) TOV KOVIIVOTEPOL ONUEIOV EVOPEPOVTOC. XE CLYKEKPIUEVES OOKIUES TO
cvuoTNU €0MGE OmAvTNoTn TAPOAO OV TO KOVIVOTEPO onueio Nrav 5000 ymdpeTpa
pakpid. [TAéov vdpyel Teplopiopdg oTNV ATOGTACT] TOL KOVIIVOTEPOL GTUEI0 O 0010

etvo ta 500 pérpa.

To endpoint /position/radio upload ypnoyomoteiton and tov Anyplace Logger wot
npocBétel amotvmodpato Wi-Fi otov server kot otnv Bdomn dedouévav, ta omoia d€xeTon
amd 1o aitmua oe popoen apyeiov pali pe to kKiewi APL o kémoio Adyo, mbavov
AavBacpévne viomoinong emoainfevong tov APl khewdov, o kddkag android
onuovpyovoe Kot euevTeve €var Adelo JSON oto aitmpa mpwv 10 amooteidel. Xtnv
ocuvéyela 1o cvotnua yoyve to API kAedi 610 avTikeipevo ovtd 0ALL dev TO £Ppiroke
AoV NTAV AOE0. ZTO TEPALATO TOV EYVOV Y10 VO EKTELECTEL COOTA TO aitnua Empene
va meptEyet o apyeio pe ta arotvnopato Wi-Fi, to API kAedl kot éva adeto JSON.'Etot,

T0 aftnua aAAGyTNKE Kol TAEOV O€yeTan Lovo éva apyeio ko Eva API kAedi.

Ta endpoints /position/radio_download floor kot /position/radio by floor bbox eivan
TAPOLOLOL 0POV KO TOL OVO EMGTPEPOVV £VOL GUVOEGLLO O OTTO10G TOPATEUTEL GE VAL APYELD
pe un eneéepyacpéva anotvndpota Wi-Fi. Zmv nponyovpevn £kdoon to d00 oot
OEYOVTOV GLVTETAYUEVES KOl OpOPO OOV G€ GuVOVACUO pe pio epPéreta, ektilav Eva
bounding box Kot amofnkedov To OTOTVTOUATA TOV LVINPYOV HEGH GE OLTO GE £val
apyelo. H gupéreta yia to mpdto aitnua rav tavta 500 pétpa v yio to 0e0TEPO dEV
VINPYE TEPOPGUOG aoy Ntav moapduetpos. To apyelo mov mepielye TG TUYECS
amoOnKeLOTAV GTOV Server Kot To VOO, TOV EMOLPVE MTOV TLUYOOTOMUEVO. AvTti 1
TEYVIKN NTav ToAD AavBaouévn agod edv ektelovoa 10 @opég to 1010 aitnuo Ha
onuovpyovvtay 10 10w apyeio pe dwpopetikd Ovopo. Xtnv véa €kd0oT, apyKd
TPOoTEONKE TEPLOPIGUOC Yo TNV eUPédeto 6oL To péytoto givor ta 500 pétpa. Xtnv
cuvéxewn, €dv ywvotav 10 Tp®TO aitnuo 1 To dgvtePo pe guPéreta S00 toOTE avti va
Eavadnuovpyeitar 1o apyelo emotpépetal ancvbeiog amd tov server (ta apyeio yuo
OAOKANPO TOV OPOGO VTAPYOLYV POV OTaV £vag YPNOING E0AYEL OTOTLITMULOTOL
amofnkevovtal axatépyacta otov server). Eqv to aitmuo £xet epPéreia pikpotepn tov
500 pétpov 10te axolovBeitar 1 1dwa dodkasion Le TNV TPONYOVUEVT] £KO0OT OALAL TO
apyeio ovopaletor drapopetikd. To dvopo dnuovpyeitor amd Evav toyaio apOud mov

onuovpyeiton pe Paon €va kAewdi (cvvtetaypéves + OPOPOG) Kol UETA EMIKOALATE T
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euPérera, £101 o€ TEPIMTMOOT TOL EKTEAEGTEL TO 1010 AT 000 POPES 0 TVYATOG APLOUOG
Ba elvar o 1d10¢ kol Kat’ eméktacmn to Ovopa Tov apyeio. Emouévag, dev amodnkevetot
dorona 1 1010 TAnpoPopio TOAAEG POPES Kot GE TEPIMTOOT 1010V ALTNHHOTOS TO GUGTILLOL

AmOVTA TOAD O YPNyopa apov 1 amdvnomn vdpyet non.

To endpoint /mapping/building/coordinates dexo6tav ®¢ 16000 CUVTETAYUEVES KOl £V
KAewl APL. Mg Baon Tig ovvtetayuéveg oTéC TECTPEPE OAOL TOL KTHPLOL TOL OVIIKOLV
otov ypnotn o€ aktiva 50 pétpov. ‘Eywvav kdmoleg petatponéc kol mAéov to endpoint
emotpépel OAa ta published ktpla mov PBpickovtarl yopw amd tov ypfotn kot OAa Ta
KTNPLO. TOV TOL OVAKOLV N €ivarl cuvidtokttng (akoun kot av dgv givar published).
Eniong mpootédnie pia mpoopetikn Tyun range émov kabopilel tnv epPéreta mov yayvet
to cvotnuo. H péytotn tiun mov propei va mapet eivar ta S00 pérpaav d00ei peyardtepn
T avtopata petdvetal oto 500 pétpa) Kot €dv dgv 600l kdmola TOTE awTOUATO TO

cuoTnua yayvel yo 50 pétpa.

Ta endpoints /position/radio/heatmap building floor average 1, 2, 3 «ai 3 _tiles
enéotpepay €va mivako pe ovrtikeipeva radiopoints. H dopn tov avrikeipévov
AmOTELOVTAY OO GUVTIETAYUEVEG OVO0 UETAPANTOV X, ¥ KoL H0G akOUN UETAPANTAG W T
omoia mepieiye éva JSON avtikeipevo cav cupporocelpd pe “count”, “average”, “total”
("{\"count\":19,\"average\":-90.63157894736842,\"total\":-1722}"). [TAéov O
aVTIKEIPEVA ALTA £YOVV OAPOPETIKY Hopen, N omoia givar Eva GeoJSON avtikeipevo

“location” 1o omofo mepiEyel v Tomobecion Kot TPEG peTOPANTES “count”, “sum”,

“average”.
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Kepararo 6

IHewpapoatikny amotipnon

6.1 Eiwooaymyn 50
6.2 Amotiunon ypdvov 51
6.3 MéyeBog dedopévmv 58
6.3.1 Avtikeipeva 58
6.3.2 Mviun 60

6.1 Ewcayoyn

Me 1o téA0g NG VAOTOINGNG TPEEAUE dLAPOPA TTEWPALATA YLl VO GUYKPIVOLUE TV VEQ
€KO0YN TOL GLOTNUATOG ME TNV ToAld. To mepdpata aVTd aEopovLV ToV YPOVO TOV
ypedletal To cvotnua Yo va emeEepyaotel kot vo exteléoel éva aitnua. Emiong, éywvav
OLYKPIGES Kol ota O0gdopévVa, TOCO OToV OpPlOUd OVTIKEWEVOY OGO KOl OTOV

amoONKELTIKO YDPO TOV YPTGLLOTOLOVV.

ZVYKEKPLUEVO Y10l TOVG EAEYXOVG TOYVTNTOG EYIVOV TEPALOTA Y10 £VOL TUYOO VTTOGVLVOAO
tov endpoints, 6mov Yo kdbe €va amd avtd maipvape 10 ypovovg ektédeong e
MongoDB ka1 10 ypdvovg ektédeong pe CouchbaseDB. T'a va yiver ovtd
ATOTEAECUATIKE YPAPTNKAY O1APOPA TPOYPAULOTA GE KEAVPOG, OOV ALTOULOTO TPEXOVY
1o endpoint 10 @popég Kot amobniedovv tov ypdvo extédeonc. [lapdAinia, eErEyyovv OTL
TO OMOTEAECUATO TTOV EMGTPEPOLV TOL ouThpoTa Elvat 1010 Kot 611G 000 VAOTOMGELS Yo
okomovg emainfevonc. Oco apopd v cvykplon TV dedouEvev £ytve e TV Ponbela
tov MongoDB Compass kat tov couchbase web Ul apo¥ kot o 300 mpocépovy emapk

TEPLYPOPY| TOV JEGOUEVDV.

51



6.2 Amotipnon ypovov

To endpoint mapping/building/all emiotpéper dha Ta ONUOCIOTOMUEVE KTINPLO. TOV
Anyplace. Zmv Mo KAT® YpoEIKN TopdcTact 0 GLVOMKOS OPOUOS AVTIKEILEVMV TOV
emotpépovion eivor 2880. BAémovpe 611 0 ypdvog ektéleong pe MongoDB elvan
otabepodg Ko kopaivetor ota 180ms, evd pe Couchbase n mpdn ektédeon givor 540ms

KOl 01 ETOUEVOL YPpOVOL KLpaivovTal ot 165ms.

mapping/building/all

0,6
0,5
0,4
03
0,2 /\

N——" ==

0,1

Seconds

e COUChbaseDB MongoDB

I'pogun) mrapaotoaon 6.1: Toykpion ypovov sktéreong Tov endpoint mapping/building/all peTalo
MongoDB ko CouchbaseDB

2mV To KOTO® Ypoelkn mapdotacn PAEmovpe tov xpovo ektédeong tov endpoint
mapping/floor/all, To omoio emioTpéPel 6AoVG TOVS OpdPOVG €vOG KTnpiov. [ TO
OLYKEKPLUEVO TTopadetypo ot Opopot ntav 4. Mropovpe va dovpe 6t 11 CouchbaseDB
glva To ypnyopn oAAG 1 S1apopd eitvor pndapvi a@ob Kotd HEGo Opo daPEPOLY LOVO

10 milliseconds.
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0,06
0,05
0,04
0,03
0,02
0,01

Seconds

mapping/floor/all

2 3 4 5 6 7 8 9 10
Runs

e COUChbDaseDB  es====\ongoDB

I'pagun) mapaotaon 6.2: Zoykpien ypovov ektéreons Tov endpoint mapping/floor/all peta&d

MongoDB ka1 CouchbaseDB

To endpoint mapping/campus/all cucode emoTpéPel OA0 TO KTHPLOL TOL OVIKOLV GE

KO0 campus Kol G€ QLT TNV YPOPIKT TopAcTacn PAETOLLLE TOV ¥pOVO oV YperdleTal

T0 GUOTNUO Yo VO BpEL TO KTHPLoL TOL campus “ucy”, ta omoia eivan 67. T akdun pio

Qopa pmopovpe vo dovue 0Tt | Tpdtn ektédeon g CouchbaseDB eivol apketd apyn

(mepinmov 3 popéc mo apyd amd MongoDB) evdd 1 MongoDB dwatnpet pio otabepotra.

mapping/campus/all_cucode

1 2 3 4 5 6 7 8 9 10

Runs

e COUChDQSEDB e \ONgoDB

I'pagun mapaotaon 6.3: Zoykpion ypoévov ektéleong Tov endpoint mapping/campus/all_cucode

petatd MongoDB kar CouchbaseDB

2V o KATO YPAPIKY TapdoTacn PAEmovpE Tovg ¥pdvoug ektéreomng tov endpoint

mapping/connection/all floors To omoio Ppickel Kot EMSTPEPEL OLES TIC EVOGELS UETAED

000 onueimv evolapépovtog oe £va KTNPo. To cuyKeKPIEVO GeVAPLO, TTOL YAYVEL GTO
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KTpro Tov tunportog Iinpogpopikng €xet cvvolkd 443 evooels. o akdun pio eopa

&yovpe Vv 1010 cvpmepipopd 6mov 1 Couchbase petd ™V PO eKTELEST YiveTOn O

ypfyopn.

mapping/connection/all_floors

0,7
0,6
0,5
0,4
0,3
0,2

0,1 \ ————

Seconds

5 6 10

Runs

=
N
w
S
~
(o]
Vo]

e COUChDaseDB  e=====\ongoDB

I'paguci) Tapdotaon 6.4: Loykpion ypovov ektéreong Tov endpoint mapping/connection/all_floors

peta&v MongoDB kor CouchbaseDB

To endpoint mapping/pois/all pois nconnectors ivor TapOpOL0 LE TO TPONYOVUEVO QPO
EMOTPEPEL TO oNUEi EVOLOPEPOVTOG £vOG KTNpiov. Onwg ota Tponyodeva TEPALOT
TO KTNP1O TOV PN GIHLOTOmOnKe frav Tov Tufpatog g [IAnpogopikng to omoio £yel 393
onueia evolopépovtog, Kat yio axoun pa eopa 1 Couchbase £xet kadlvtepn emidoon petd

TNV TPOTY EKTEAEOT).

mapping/pois/all_pois_nconnectors

0,16
0,14
0,12
0,1
0,08
0,06 ——
0,04
0,02

Seconds

1 2 3 4 5 6 7 8 9 10

Runs

e COUChDQSEDB  em====\OngoDB

I'pogun mapaotaon 6.5: Zoykpion ypovov ektéreons Tov endpoint

mapping/pois/all_pois_nconnectors peraiv MongoDB kar CouchbaseDB
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2V MO KAT® YPOEIKN TOPACTOCT £XOVUE TOLG XPOVOLG eKTEAEoNG ToL endpoint
navigation/building/id to omoio kowtdler av vmdpyer €éva kmpro. Omwg kot oto

nponyovpeva topadeiypoata n Couchbase eivor mo ypryopn petd v tpadtn ektéreon.

navigation/building/id

0,16
0,14
0,12
01
0,08
0,06 T~
0,04
0,02

Seconds

1 2 3 4 5 6 7 8 9 10

Runs
emme COUChDQSEDB === \ONgoDB
I'pagun) mapaotaon 6.6: Zoykpion ypovov ektéleong Tov endpoint navigation/building/id peta&o
MongoDB ka1 CouchbaseDB

To endpoint navigation/route Bpickel v ypnyopdtepn Swdpoun amd éva ornueio
evolpépovtog o €va AAlo. To axdun pio eopd &xovpe TV 0 CLUTEPLPOPA TNV

GLUTTEPLPOPE TOV YPOVOV.

navigation/route

0,8
0,6
(%2}
2
o 04
[S)
(]
(7]
0,2 /\_
0
1 2 3 4 5 6 7 8 9 10

Runs

e COUChDaseDB  e=====\ongoDB

I'pagu Tapaotacn 6.7: Loykpien ypovov ektéreons Tov endpoint navigation/route petalo

MongoDB ka1 CouchbaseDB
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mv Mo KAT® YpaeiKY mapdactacn PAEmovpe tov  ¥pOVO  EKTEAECNG  TOL
position/radio/Aps_building_floor to onoio vroAoyilel TV Tomobecio TV routers oe Eva
kmpo. H MongoDB v mpdt @opd yperdletor mepimov €vo devTepOLETTO Y10 VOl
vroloyicel Tig Tomobeciec Twv router OTOL Kot TS amodnkevEL oe €va collection, €161 Tig
enOUEVEG POPEC YpetleTal YOp® ota SOms yia va vtoAoyicel TV Tonofecio Tovg evad N
CouchbaseDB ypeidleton mepimov 450ms. H teyvikn avt mapdro mov OBopiler v
ovumeplpopd twv ypoévov ektéreong g Couchbase ota mponyoduevo mepduoto

dpépet kat Ba eEnyndet oty cuvéyela yoti.

position/radio/APs_building_floor

1,2
1
3 0,8
S 06

& 04 — ——
0,2
0

1 2 3 4 5 6 7 8 9 10

Runs
e COUChbaseDB MongoDB

'pogwkn mapaotoon 6.8: Zoykpion ypovov ektéreons Tov endpoint
position/radio/APs_building_floor peta&d MongoDB ka1 CouchbaseDB

To mo kdtw endpoint, position/radio/heatmap building floor average 3 tiles, Ppiokel
arotvnopoate Wi-Fi ta onoio avijkouv og Kamolo TAakidolo Tov xaptn o€ eninedo zoom
3. 210 CLYKEKPIUEVO TTEIPALLO TO ATOTVIIONATO TOV PpicKoviav 6To mhakidlo NTov 686.
H MongoDB éyet xoAvtepn emidoon amd v Couchbase a@od T amoTLTMOWOTO
Bpiokovtat o€ £va and Ta collections mov TpootédnKay Kot Tepiéyovv computed patterns

Y10 GKOTOVG KAAVTEPNG ATOOOONG.
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position/radio/heatmap_building_floor_average 3 tiles

0,25
0,2 V\

2 015 M
c
o
Q
& 01

0,05

0
1 2 3 4 5 6 7 8 9 10
Runs
CouchbaseDB MongoDB

'pogun mapaotaon 6.9: Zoykpion ypovov ektéreons Tov endpoint
position/radio/heatmap_building_floor_average 3 tiles pera&d MongoDB ko1 CouchbaseDB
H mo «dto ypoapikn mapdotoon oeiyvel Tov ypoévo ektéleong tov endpoint
position/radio/heatmap building floor average 1 10 omoio &ivar mapdpolo pe To

TPONYOVUEVO LE TNV OALPOPE OTL T OTOTLIMOUATO OEV TPEMEL VO OVIKOVV GE KATO10

TAoKid10 0AAG opadoTolovvTaL Le ninedo zoom 1.

position/radio/heatmap_building floor_average 1

0,25
0'2 A
(%2}
Q2 01
w
0,05
0
1 2 3 4 5 6 7 8 9 10
Runs

e COUChbaseDB  es====\longoDB
'poagun mapaotaon 6.10: Zoykpion ypoévov ektéleong Tov endpoint
position/radio/heatmap_building_floor_average 1 pera&b MongoDB ko1 CouchbaseDB

Ot V0 YpaPlkég TOPACTAGELS TOL OKOAOVOOVV Ogiyvouv TOV YpOVO €KTEAEOMG OVO
yopik®v endpoints. MrTopoOe va SOVUE OTL SEV aVAYPAPOVTOL XPOVOL EKTEAEGNG Y10l TNV

Couchbase, apov ta views yia To otipoto avtd etvor argvepyonompéva. O Adyog mov
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amevepyomomnkov Ntov enedn 1 Couchbase advvatovoe va TpéEetl ta views apod
Emoupvoy ToAD YpOVO Vo KTIGTOVV o€ onueio mov yivovtav time-out 1 yéulov tnv ram
Kol Tpokadovoov TPOPANUa 6to cuotnua. Me v véa Bdon dedopévev ta endpoints
aUTA EKTEAOVVTOL OTMOC OVAUEVETOL GE TOAD HIKPO YPOVIKO SdoTnua agol To &va

yperaletal 250ms eved to aAlo 40ms apov yivel cached.

mapping/building/coordinates

0,25
0,2
35 0,15
C
o
(&}
g 0,1
0,05
0
1 2 3 4 5 6 7 8 9 10
Runs
== CoUcChbaseDB MongoDB
I'paguw) mapdotaon 6.11: Toykpren ypovov ektéheons Tov endpoint
mapping/building/coordinates peta&d MongoDB ka1 CouchbaseDB
position/radio_by_floor_bbox
0,14
0,12
0,1
2 0,08
S
S 0,06
(7p]
0,04
0,02
0
1 2 3 4 5 6 7 8 9 10
Runs
e COUChbaseDB MongoDB

[pagun mapaotaon 6.12: Toykpion (pévov ektéheong Tov endpoint position/radio_by floor _bbox

peta&v MongoDB ka1 CouchbaseDB

Y10 mo mhve mewpdpata T TAsioteg popég n CouchbaseDB givat mo ypryyopn amd v

MongoDB. Avt6 opeileton ota materialized views mov ktilovton amd tnv CouchbaseDB
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T omoia amofnKevoOVY TNV amavtnon pe anotédeopa Ta endpoints va ekTEAOVVTOL TOAD
YPNYopo. Avto dev elval TAEOVEKTNUA 0OV KaODG Evag xpNotng OAANAOETIOPE HE TO
Anyplace oyeddv mavta ekterel to kbBe aitnuo poévo pio popd. T'a mapdostypa 6tav o
xpNoTNG BEAEL va deL To TTEPLEYOUEVO VOGS KTNpiov Ba kdvel KAK pio gopd og avtd kot
Ba epEavIcTOOY OAN T oTUEiR EVOLPEPOVTOC KOl O1 EVMGELS TOVG. Emiong, ta views dgv
dtnpovv TV BEATi®OON TOL YPOVOL Y10 APKETO YPOVIKO SLAGTNUO OPOV OVOVEDVOVTOL
GLVEXELD, ONANOY €AV O YPNOTNG EKTEAEGEL KATO10 aiTtnUol 0 XpOvoG ekTéAeoTG Bal ivart
700ms, €dv to ektELéTEL EUVA TO AUECMG ETOUEVO SEVTEPOLETTO O XPOVOG EKTELEGNC B0t
pewmdel ota 200ms aAAd edv extereotel petd and apket opa Ba etvor kot wédt 700ms.
H MongoDB oc¢ kdmowa endpoints (I papixy Iapdoroon 6.8) ypnoyomolel mapopoo
TEYVIKN OOV 0moOnKevEL T0 AmMOTEAECUO EVOG OTHLLOTOG Y10l OKOTTOVG Emitdyvvone. H
dwpopd eivar 6Tt 0 ypdvog ektéleomg petdvetal povipo extdg eav petafAnBodv ta
dedopéva ota omoia PacioTnke Kol KTIGTNKE 1) 0moOnKeLUEVT AmavTnon (Yo TopAadEy Lo
edv dwypaptovv 300 amotvndpata Wi-Fi tote 1o aitnpo mov Ppickel méca routers
VILAPYOVV GTO KTNHPLO ¥PelaleTor avavémon)). Avtd dev amotehel mPOPANUA Aoy TO
Anyplace ek pOoemg £xel TOAD Tepiocdtepa reads mapd writes. Eniong, 1 amodnkeopévn
amavInon Ogv avave®VETAL TNV 10100 oTIypun, oAl dwoypaeetal kot Eavd-ktiletal og
nepintwon wov (ntnbel. Iapdia avtd, To TiUMUO Yoo TV yYpNyopn EKTEAEGN TV
endpoints pe yprion materialized views am6d tv Couchbase mAnpoveror pe peydin

KATOVOA®ON LVIUNG 6 GNUEID TOV TO GVOTNUA EYEL OVGAELTOVPYIEC.

Emiong, dev mapovsldomkay Ypoeikég mopactdoelg Yoo OAa ta endpoints aAld Eva
OVTUTPOCMOTEVTIKO VTOGVUVOAO OLTMV. YTOAPYOVV oUTHUOTA OO OAEC TIC KATNYOPiES
(mapping, position, navigation, spatial queries) yia d1dpopa peyén amdvinong (1, 4, 443,
686, 2880), éto1 M emddoelg mov gidape dev eotialovy POVO Ge KAmowo Katnyopio

OLTNUATOV.

6.3 MéyeBog dcdopévav

6.3.1. Avtikeipeva

Ytov [livaka 6.1 BAémovpe ovaivtikd moca oviikeipeva €xe n CouchbaseDB kot m
MongoDB. Onwg mpoavagpepa oto Kepdiato 4, ta dedopéva oty CouchbaseDB dev
Ntav Katnyopromompuéva oAl 0o poali oe €va bucket, onladn dev elvar epepovig toéca

avTikeipeva vdpyet yuo kaoe katnyopio, aArd av NTov Oa fTov OTMS To KATO.
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CouchbaseDB | MongoDB
buildings 4,439 4,439
campuses 258 258
edges 45,269 45,269
fingerprints 11,142,975 387,611
floorplans 3,975 3,975
pois 49,037 49,037
users 4,353 4,353
Total 11,250,306 494,942

IMivoxog 6.1: ZOykKpion AVTIKEWPEVOV ava KaTnyopia

100%
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¢ s.\\(\ A\

CouchbaseDB vs MongoDB

& S &

N @

B MongoDB H CouchbaseDB

I'pogukn) mopaotaon 6.13: Toykpion avrikeypévav avd katnyopia

Eivat epgaving n tepdotior HEIDMOT TOL GLVOLOL TWV AVTIKELEVOV, 1) OTTOl0 ETITELYOKE
pe Vv opadomoinon twv amotvropdtov Wi-Fi. To mocootd g Katnyopiog
arotvnopato Wi-Fi 6e oAokAnpn v Bdon ftav 99% evad tdpa etvar 78%. H peimon
vt givol TOAD GNUOVTIKY 0OV GLVOAKE UEMONKE 0 aplBUOg TOV OTOTVTOUATOV
oxe06V 29 popég evd 0 aplBUOC avTIKEIUEV®V 0AGKAN PG TG Pdomng pewmbnke mepimov
23 popéc.

e HeTOyEVESTEPO OTAOL0 OTAY LAOTOMONKOY Kdmolo endpoints ¥PEAGTIKAV KOvovpLoL
collections £tot 0 apBUdc TV avikelpwévoy avéndnke. Mg o TpdT| ATl 0VTO
QOIVETOL KOKN TEYVIKN OAAL €0V TO OOVUE GUYKPITIKA pe TNV TPoNnyoOUEVT] €KOOOT)
OVLCLOOTIKG OA0L Views 7oL VAomolovcay ta endpoints Snpovpyodoay VEOLS TIVOKES
omov amobnkevav v omdvinon. EmmAéov, ta collections avtd dev datnpovv ta

dgdopéva mov £xovv yo Thvta apob dtav yivovtal dStieopes aAlayEg dlarypdpovTon Kot
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glodyovron Eavd avaveopévo otav kdmowog to {ntost Kamolog ypnots. Emiong, n
Kowvovpla Pdon dedopévev glval oyedlacHEVN Vo amofnKeVEL TOL OE0OUEVOL OE
Katnyopies, emopévag dev emmpedletal | o Kotnyopia amd v GAAN. Akoun, agov o
aplOpdc TOV aVTIKEWEVOV HEIMONKE oxedov 23 @opég 1 E00Yy®YN KOvoOPL®V
AVTIKEWEVOV Yo BeEATioN TNG TaydTNTOC NTAV EPIKTN Kot 0gV Tpokaiese kaBuoTépnon
o€ dAla endpoints. TéLog, Ba dovpe OTL TO TPAYHATIKO TPOPANLO NTAV O ATOONKEVTIKOG

YDPOC TOL KATAVAADVOV T, VIEWS KOl 0 YpOVOC EKTEAEGNG TOVG,.
2V To KAT® Ypoeikn mopdotacn PAEmovUE TNV yElpLoTn TEPIMTMOOT TTOL pmopel va
Bpebel n PBdon odedopévov MongoDB. Avtd mpokdmtel 6tav yio kdbe amoTOTOLO

dedopévev dnuovpyndnkoy ta avarloya aviikeipeva yio dtdpopo zoom levels (1,2 ko
3).

Total Documents of worst case scenario

400.000

300.000

200.000

100.000 o

A
0
Documents

M buildings B campuses edges

fingerprintsWifi H floorplans W heatmapWifil
B heatmapWifi2 B heatmapWifi3 B heatmapWifiTimestampl

B heatmapWifiTimestamp2 B heatmapWifiTimestamp3 W pois

users

MMivoxog 6.14: Xeiprotn popoen telkov oyjpatos MongoDB

6.3.2. AToONKELTIKOS YDPOS

H agoppn yro tnv odhayn g Bdong dedopévev nTav to peydio péyebog e Lvinung mov
KAToviA®mve T0 cVGTNUA, £T61 060NKE peydAn Papvtnto oV HEiwoN aLTAG Kotd TV
aAhayr.. O o10yog avtdg emtevydnke pHe peyaAn emitvyio agod mn peimorn Ttov

ATTOUTOVUEVOL OITOONKEVTIKOV YMPOL VoL TEPACTIA.

To ocvvoAikd péyehoc TOL AMOONKELTIKOV YDOPOL TOL KOTAVOA®VOTAY Omd TNV

CouchbaseDB givon 17.7GB, to omoio o@eileton ota materialized views Qo0
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katavalovovy mtepinov 14GB, evod n MongoDB oty yeipiotn nepintwon avapéverol
va, kotavaiovel mepimov 1GB. Me v petagopd tov avtikelpévov oty MongoDB
apywd yperdletor mepimov 850MB, kot €dv vmobécovpe 6ttt collections mov
Aertovpyobv cav caches onpovpynoay o cd avtikeipeva enedn povo avtd (nonkav
tote avapévetar vo ypetdlovror 900-920MB. Emopéveg 0 cuvolkog amaitoOUEVOS

amoONKeEVTIKOG YMPOG LeEI®ONKe Tepimov 18 popéc.

Storage comparison

20
18
16
14
12
@
o 10
8
6
4
2
0 |
CouchbaseDB MongoDB

I'pogu mapaotoon 6.15: Xoykpion amodnkevtikov ydpov peta&d CouchbaseDB ka1 MongoDB
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Kepararo 7

YOUTEPACUOTO KOl LEALOVTIKES EMEKTAGELS

7.1 Zvumepdopota 62
7.2  Melovtikég Enextdoeig 63
7.2.1 Emextdoeig oto endpoints 63
7.2.2 Emextdoeic otnv fdon 0edopévmv 63
7.2.3 Enextdoeig oto Anyplace 64

7.1 Xopmepaopora,

To Anyplace givar Eva OAOKANPOUEVO GOOTNUO EGOTEPIKNG TANPOPOPIaG OTOV Umopel
ebkoAa va emektafel ko va oavomtuyBel. e ovti TN OWMAMUOTIKY €pyacio
AVOOEIKVDOVTAL O1 IO1OTNTEG AVTEG ALPOV HECO OTTO QLTI £YIVAV SLAPOPES PEATIOGELS Kol

aAAaYEG O1 OTOieg 00N YNoAV GTNV VEX K0T TOV TOPOVGLALETOL.

Me v oOyypovn Kol TESTIK Kabnuepvdtta mov Pudbvovpe o ypdvog pag ivol
TOADTIHOG. e GLVOVAGUS e TNV awénuévn xpnomn S Texvoroyiag omd v mAstoyneio
TV avipomov kol to yeyovog 0Tt Eodcvouvv 10 80-90% o€ £0MTEPIKOVG YDPOVG
TPOKVITEL 1] OVAYKT EVIGYLONG TNG TOWOTNTOG TEPUYNONG GE ALTOVC. £2¢ AMOTELETUO 1|

KaAVTEPN drorxeipion xpOVOL Kol EDKOAOTEPT SLOKIVIOT GTOVG EGMOTEPIKOVS Y MDPOLG.

INUovTikO pOAO GE EQUPUOYEG ECOTEPIKAOV YOPWV givar 1 akpPng datdmwon g
tomofeciog Tov ypn ot HEGA GTO KTNPL0. ZE avTiBeon e Tovg eEMTEPIKOVG YDPOVS, OTTOV
N TAnpoopia ot umopel va ANedel pe texvoroyieg dnwg to GPS kot ydpteg amd 10
Google Maps, 1 ye®T10om00£TN0N GE EGMTEPIKOVS YDPOLG £val KATL TPOTOYVMPO TO 0100

amotel OIKOVOUIKES AVGELS e 660 To duvatd peyaidtepn akpifeta. H mAinbodpa onueiov
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npocPaocng Wi-Fi og éva ktnpio glvarl pio omd Tig EMA0YEG Y100 TOV TPOGOIOPIoUO TNG

Béong TV xpNoTOV.

AxOpo He TO TEPOG TNG TOPOVCHAG OUTAMUATIKNG pyociog umopovue vo Pydiovpe to
cvoumépacpa 0Tt To Anyplace, av Kot oOAokANpoUEVO cOGTNUA, £XEL TEPIODPLA BeATimong
aPOL GTNV TPOKEUEVOD TEPIMTOGN 1] AAANYT) TOV VTTOGVGTIUATOS SEGOUEVOV LEIMTE TOV
ATOUTOOUEVO  amoONKELTIKO YDpo Kol mopdAAnAo emépepe Peitioon otov xpdvo
ektéleonc o€ Kamotla endpoints Evd o€ KATola AALA £Yvay d10pODGELS Kol TPOSTEOMKOV

éleyyot.

7.2 MeLMAOVTIKEG EMEKTAGELS

To Anyplace Bpioketon o€ £va IKOVOTOMTIKO GTASIO POV YPNCUYLOTOLEITAL OO OAEG TIG
oHadeg xpNoTOV (amd AmEPOLS YPNOTEG UEXPL KOl EPEVVITIKEG OUAOES, GE TAYKOGLLLOL
KMpoka). Ta tedevtaio ypovia eEeAicoeTal GUVEXMG £TGL OOTE VO PEATIOVEL TNV gUmeElpia
YPNONG TOV XPNOTAOV KOl VO KOADTTEL TNG avAykeg Tovg pe kdbe tpdmo. Tlapodia avtd,
hvTo vTdpyovy mepmplo PEATIOONS e TNV OUAAOTEPT] AEITOVPYIO TOV GLGTHHOTOG MG

€YEL KO LE TNV EI0AYWYN VEDV YOPAKTIPLOTIKMOV KO AELTOVPYIDV.
7.2.1 Enektaoeig ota endpoints

Onwg gidape vrdpyovv 71 endpoints to omoia aAANA0ETOPOVV e TNV Pdom dEdOUEVEDV
€K TV omoiwv ta 59 vAomomOnkav 6 MongoDB. Z¢ petayevéotepo Ba vAomomBovv ta
endpoints mov uevov Taporo mov dev ypnotpomrotovvtal. [lapdiinia, avtd Tov givor
vAomompéva pmopovv va PeATioBodv 660 apopd xpOVo EKTEAEONG LUE SLAPOPES TEYVIKEG

Omwg indexes.
7.2.2 Emnektacels 6ty facn 6gd0uévov

Oco agopd Vv Pdom dedopuévov vrapyovv mepmplo PeAtimong otovg TOHTOLG
dedopévev. Yrapyovv apketéc petafAntég mov eivan tomov integer, double, boolean ot
omoieg amobnkevoviar cav cvpPorocepéc. H aldayn avty dev €ywve omv apyikn
petapopd apob givat xpovoBopa S1OTL amaTovVToL 01 AVAAOYEG AANYEG GTNV EQAPLOYN
Ko oto JavaScript (m.y. og o petafAnti mov Oa Enpene va eivan double ko droPdlete
oav string pe v péBodo getString mpénet va adroytel o€ getDouble). Me v adloym

avt TAEov 1 Paon dedopévmv Ba petaPel oto schema 1.
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7.2.3 Enektaceig 6to Anyplace

Emiong, xdmoteg dAAeg mbavég enektdoelg oto cvotnuo Anyplace eivar véo cvotnua
eyypaons kot chat. To véo chomua eyypaens Ba mposeépel TNV dLVATOHTNTO GTOLG
¥PNOTEG VO GuVOEovTaL Ypic Gmail aALd pe ToV Tapadociakd TPOTO GHVIEST|G GE KATOL0
cvotnua (username kot password). 1o peta&y, £ytvov NoN KATOEG TPOSTADELES Yo
vAlomoinon chat émov o1 ypnoteg Ba propovv va emkowvmvodv peta&d tovg. Me v
EMTUYN EC0YMYN HOG AETOLPYIOG GOV OVTH Ol YPNOTEG £PYOVIOL MO KOVIQ e
AMOTEAEGLOL VO, LTTOPOVV VO, GUVEPYALGTOVV Y1l XOPTOYPAPToN KTNpiwv 1 Kot va {ntodv

BonBeta dtav avtpeTOTilovy SVCKOALES.
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Hopaptnua A — Koowkog kawvovpuog kKAGong
MongodbDatasource.Scala

/*

* AnyPlace: A free and open Indoor Navigation Service with superb
accuracy!

*

* Anyplace is a first-of-a-kind indoor information service offering
GPS-1less

* localization, navigation and search inside buildings using ordinary
smartphones.

*

Author(s): Nikolas Neofytou

Co-Supervisor: Paschalis Mpeis
Supervisor: Demetrios Zeinalipour-Yazti

URL: https://anyplace.cs.ucy.ac.cy
Contact: anyplace@cs.ucy.ac.cy

Copyright (c) 2016, Data Management Systems Lab (DMSL), University
Cyprus.
All rights reserved.

@]

ook =h X X X X X X % % %

* Permission is hereby granted, free of charge, to any person
obtaining a copy of

* this software and associated documentation Ffiles (the “Software’),
to deal in the

* Software without restriction, including without limitation the
rights to use, copy,

* modify, merge, publish, distribute, sublicense, and/or sell copies
of the Software,

* and to permit persons to whom the Software is furnished to do so,
subject to the

* following conditions:

*

* The above copyright notice and this permission notice shall be
included in all

* copies or substantial portions of the Software.

*

* THE SOFTWARE 1S PROVIDED “AS 1S, WITHOUT WARRANTY OF ANY KIND,
EXPRESS

* OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY,

* FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT
SHALL THE

* AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER

* LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING

* FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
* DEALINGS IN THE SOFTWARE.

*

*/
package datasources



import
import

import
import
mdb}

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

import
import
import
import
import
import

object
priva
priva
priva

java.io.{FileOutputStream, IOException, PrintWriter}
java.util

com.couchbase.client.java.document.json.JsonObject
datasources.MongodbDatasource. {___geometry, admins, convertJson,

datasources.SCHEMA.

db models.RadioMapRaw.unrollFingerprint

db models.{Connection, Poi, RadioMapRaw}

floor module.IAlgo

org.mongodb.scala.
org.mongodb.scala.bson.BsonDocument
org.mongodb.scala.model.Aggregates
org.mongodb.scala.model.Aggregates.project
org.mongodb.scala.model.Filters.

play.Play

play.api.libs.json.{JsNumber, JsObject, JsValue, Json}
play.twirl.api.TemplateMagic.javaCollectionToScala
utils.JsonUtils.cleanupMongoJson

utils. {GeoJSONPoint, GeoPoint, JsonUtils, LPLogger}

scala.collection.JavaConversions.mapAsScalaMap
scala.collection.mutable.ListBuffer
scala.concurrent.Await
scala.concurrent.duration.Duration
scala.text.Document.break
scala.util.control.Breaks

MongodbDatasource {

te var slnstance: MongodbDatasource = null
te var mdb: MongoDatabase = null

te var admins: List[String] = List[String] ()

val _ SCHEMA: Int = 0
val _ USERS = "users"
val _ _geometry = "geometry"

def g

def g
val
val
val
val
val
val
sin

port)
sin

}

def c
String,
val
hostnam
val

mdb

val

val

val

etMDB: MongoDatabase = mdb

etStaticInstance: MongodbDatasource = {

conf = Play.application().configuration ()

username = conf.getString("mongodb.app.username')

password conf.getString ("mongodb.app.password")

hostname = conf.getString ("mongodb.hostname")

port = conf.getString ("mongodb.port")

database = conf.getString ("mongodb.database™)
stance = createlnstance (hostname, database, username, password,

stance

reateInstance (hostname: String, database: String, username:
password: String, port: String): MongodbDatasource = ({

uri: String = "mongodb://" + username + ":" + password + "@" +
e + ":" 4+ port

mongoClient: MongoClient = MongoClient (uri)

= mongoClient.getDatabase (database)

collections = mdb.listCollectionNames ()

awaited = Await.result(collections.toFuture, Duration.Inf)

res = awaited.tolist



LPLogger. info ("MongoDB: Connected to: " + hostname + ":" + port)
LPLogger.debug("Collections = " + res)

admins = loadAdmins ()

new MongodbDatasource ()

/**

*

Cache admins on MongoDB initialization.
*
* @return a list with admins.
*/
def loadAdmins(): List[String] = {
val collection = mdb.getCollection (__ USERS)
val query = BsonDocument ("type" -> "admin")
val adm = collection.find(query)
val awaited = Await.result(adm.toFuture, Duration.Inf)
val res = awaited.tolList
val ret = new util.ArrayList[String]
for (admin <- res) {
val temp = Json.parse (admin.toJdson())
ret.add((temp \ "owner id").as[String])
}
ret.tolList
}

def convertJson(list: List[Document]): List[JsValue] = {
val jsList = ListBuffer[JsValue] ()
for (doc <- 1list) {
if (doc != null)
jsList.append (convertJson (doc))
}
jsList.tolList
}

def convertJdson (doc: Document) =
cleanupMongoJson (Json.parse (doc.toJdson () ))
}

class MongodbDatasource () extends IDatasource {
override def poisByBuildingIDAsJson (buid: String): List[JsValue] = {

val collection = mdb.getCollection ("pois™)
val query = BsonDocument ("buid" -> buid)

val pois = collection.find(query)
val awaited = Await.result(pois.toFuture, Duration.Inf)
val res = awaited.tolist

val listJson = convertJson (res)
val poisArray = new java.util.ArrayList[JsValue] ()
for (poi <- listdJson)
poisArray.add(poi.as[JsObject] - "owner id" - "geometry" - " id"
- " schema")
poisArray.tolist

}

def greeklishTogreekList (greeklish: String) = {
val words = new java.util.ArrayList[String]
words.add ("")
val myChars = greeklish.toCharArray
var 1 = 0
for (i <- 0 until greeklish.length) {



val size
var 7 =0
for (3 <-
var myw
myword
if (myC
else 1if
words
words

}
else if
if (1
words.add (mywor
words

}
else if
words
words

}
else if
words
words
words
words

}
else 1if
else 1if
words
words
words

}
else 1if
if (m

'0") |

wor

}
else

1) == "x") {
wor

} els
wWOor
WOor
}

}
else 1if
words
words
words
words
words

}
else 1if
else if
if (1
words.add (mywor
words

}

else if

= words.size

0 until size) {

ord = ""

= words.get (J)

hars(i) == 'a') words.add (myword + "o")
(myChars (i) == 'b') {

.add (myword + "R")
.add (myword + "un")

(myChars (i) == 'c') {

< greeklish.length - 1) if (myChars(i + 1) == 'h'")
d + "X">
.add (myword + "vy")

(myChars (i) == 'd') {
.add (myword + "o")
.add (myword + "vt")

(myChars (i) == 'e') {
.add (myword + "e'")
.add (myword + "oL")

(
.add (myword + ".")
.add (myword + "n")
(myChars (i) == 'f') words.add (myword + "o")
(myChars (i) == 'g') {

.add (myword + "vy")
.add (myword + "yy")
.add (myword + "yx")

(myChars (i) == 'h') {
yword.length > 0 && myword.charAt (myword.length - 1) ==

ds.add (myword)

if (myword.length > 0 && myword.charAt (myword.length -
ds.add (myword)

e {
ds.add (myword + "x")
ds.add (myword + "n

(myChars (i) == "i'") {
.add (myword +
.add (myword + "
.add (myword +
.add (myword +
.add (myword + "

(myChars (i) == 'j') words.add (myword + "¢&")
(myChars (i) == 'k') {

< greeklish.length - 1) if (myChars(i + 1) == 's'")
d + "g")
.add (myword + "x'")

(myChars (i) == '1l') words.add (myword + "A")



words.

words.

') words.add (myword + "u")

else if (myChars (i) == 'm
else if (myChars (i) == 'n') words.add (myword + "v'")
else 1if (myChars (i) == 'o') {
words.add (myword + "o")
words.add (myword + "w")
}
else if (myChars (i) == "'p') {

if (i < greeklish.length - 1) if

add (myword + "y")
words.add (myword + "u")

}
else if (myChars (i
else if (myChars (i
else 1if (myChars (i
if (myword.lengt

5 o— — —
Il

words.add (myword)

} else if (myword.length > 0 &&
= ") A
words.add (myword)
}
else {
words.add (myword + "o")
words.add (myword + "¢")
}

}
else if (myChars (i) == 't') {

if (i < greeklish.length - 1) if

add (myword + "O")

words.add (myword + "1t'")

}

else 1if (myChars (i) == 'u') {
words.add (myword + "u")
words.add (myword + "ou")

}

else if (myChars (i) == 'v') words.

else if (myChars (i) == 'w') words.

else 1if (myChars (i) == 'x'") {
words.add (myword + "x")
words.add (myword + "¢&'M)

}

else if (myChars (i) == 'y') words.

else if (myChars(i) == 'z') words.

}

for (k <= 0 until size) {
words.remove (0)

words

}

def

greeklishTogreek (greeklish: String)

val myChars = greeklish.toCharArray
var 1 = 0
while ( {

b

i < greeklish.length
{

(myChars (i + 1) == 's")

.add (myword + ";
.add (myword + "p")

H)

.charAt (myword.length - 1) ==

myword.charAt (myword.length

(myChars (i + 1) == 'h'")
add (myword + "[(")
add (myword + "o'")
add (myword + "u"
add (myword + "(")

{



myChars (i) match {

case 'a' =>
myChars (i) = "o

case 'b' =>
myChars (i) = 'B'

case 'c' =>
myChars (i) = 'y’

case 'd' =>

myChars (i) = 'd'
case 'e' =>
myChars (i) = 'e'
case '"f' =>
myChars (i) = "o’
case 'g' =>
myChars (i) = 'vy'

case 'h' =>
myChars (i) = 'nq

case 'i' =>
myChars (i) = "'

case '3' =>
myChars (i) = '¢'
case 'k' =>
myChars (i) = 'k'
case '1' =>
myChars (i) = 'A'
case 'm' =>
myChars (i) = 'u'
case 'n' =>
myChars (i) = 'v'

case 'o' =>

myChars (i) = 'o'
case 'p' =>

myChars (i) = 'mo'
case 'g' =>

myChars (i) = ';'

case 'r' =>

myChars (i) = 'p'
case 's' =>

myChars (i) = 'o'
case 't' =>

myChars (i) = 't



case 'u' >

myChars (i) = '6'

case 'v' =>
myChars (i) = 'w

\ \
case 'w' =>
myChars (i) = '¢'
case 'x' =>
myChars (i) = "x'

case 'y' =>

myChars (i) = 'u'
case 'z' =>
myChars (i) = '('
case  =>
}
{
i += 1;
i -1

}
}
String.valueOf (myChars)

}

var WOrdsELOT = new java.util.ArraylList[java.util.ArrayList[String]]

var allPoisSide = new java.util.HashMap[String,
java.util.List[JsValuel] ()

var allPoisbycuid = new java.util.HashMap[String,
java.util.List[JsValue]] ()

var lastletters = ""

override def poisByBuildingAsJson2 (cuid: String, letters: String):
List[JsValue] = {

var pois: java.util.List[JsValue] = null
val pois2 = new java.util.ArrayList[JsValue]
pois = allPoisbycuid.get (cuid)
if (pois == null) {

val buids = getBuildingSet (cuid)

val tempPois = new java.util.ArrayList[JsValue]

for (buid <- (buids(0) \ "buids").as[List[String]l]) {

for (poi <- poisByBuildingAsJson (buid)) {
if (poi != null) {

tempPois.add (poi)
}
}
}

pois = tempPois
}
val words = letters.split(" ")
var flag = false

for (json <- pois) {
flag = true



for (w <- words if flag) {
var name = ""
var description = ""
if ((json \ "name").toOption.isDefined)
name = (json \ "name").as[String].toLowerCase
if ((json \ "description").toOption.isDefined)
description = (json \ "description").as[String].toLowerCase
if (! (name.contains (w.toLowerCase) ||
description.contains (w.toLowerCase)))
flag = false
}
if (flag) pois2.add(json)
}
pois2.tolList
}

override def poisByBuildingAsJson2GR (cuid: String, letters: String):
List[JsValue] = {
var pois = allPoisbycuid.get (cuid)

if (pois == null) {
val buids = getBuildingSet (cuid)
val tempPois = new java.util.ArrayList[JsValue]
for (buid <- (buids(0) \ "buids").as[List[String]]) {
for (poi <- poisByBuildingAsdJson (buid)) {
if (poi != null) {

tempPois.add (poi)
}
}
}

pois = tempPois
}
val pois2 = new java.util.ArrayList[JsValue]
val words = letters.split(" ")

var flag = false
var flag2 = false
var flag3 = false

if (letters.compareTo (lastletters) !'= 0) {
lastletters = letters
wordseLOT = new java.util.ArrayList[java.util.ArrayList[String]]
var j =0
for (word <- words) {
wordsELOT. add (greeklishTogreekList (word.toLowerCase))
}
}
for (json <- pois) {
flag = true
flag2 = true
flag3 = true
var 3 = 0
// create a Breaks object as follows
val loop = new Breaks

val ex loop = new Breaks
ex loop.breakable {
for (w <- words) {
var name = ""
var description = ""
if ((json \ "name").toOption.isDefined)
name = (json \ "name").as[String].toLowerCase



if ((json \ "description").toOption.isDefined)
description = (json \
"description") .as[String].toLowerCase
if (! (name.contains (w.toLowerCase) ||
description.contains (w.toLowerCase))) flag = false
val greeklish = greeklishTogreek (w.toLowerCase)
if (! (name.contains(greeklish) ||
description.contains (greeklish))) flag2 = false
if (WOrdstLOT.size != 0) {
var wordsELOT2 = new java.util.ArrayList[String]
wordsELOT2 = wWOrdstLOT.get ({
J 4= 1
3 -1
})
if (wordskELOT2.size == 0) flag3 = false
else {
loop.breakable {
for (greeklishELOT <- wordsELOTZ2) {

if (! (name.contains (greeklishELOT) ||
description.contains (greeklishELOT))) flag3 = false
else {
flag3 = true
loop.break ()

}

}
else flag3 = false

if (!flag3 && !flag && !flag2) ex loop.break()
if (flag || flag2 || flag3) pois2.add(json)

}

pois2.tolist
}

override def poisByBuildingAsJson3 (buid: String, letters: String):

List[JsValue] = {
LPLogger.Info ("poisByBuildingAsJson3")

var pois: java.util.List[JsValue] = null
val pois2 = new java.util.ArrayList[JsValue]
if (allPoisSide.get (buid) != null)

pois = allPoisSide.get (buid)
else

pois = poisByBuildingAsJson (buid)
val words = letters.split(" ")

var flag = false
var flag2 = false
var flag3 = false

if (letters.compareTo (lastletters) != 0) {
lastletters = letters
wordseELOT = new java.util.ArrayList[java.util.ArrayList[String]]
var j = 0
for (word <- words) {
wordsELOT . add (greeklishTogreekList (word.toLowerCase))



}
}
for (json <- pois) {
flag = true
flag2 = true
flag3 true
var j = 0
// create a Breaks object as follows
val loop = new Breaks

val ex loop = new Breaks
ex loop.breakable {
for (w <- words) {

var name = ""
var description = ""
if ((json \ "name").toOption.isDefined)
name = (json \ "name").as[String].toLowerCase
if ((Json \ "description").toOption.isDefined)
description = (json \
"description") .as[String].toLowerCase
if (! (name.contains (w.toLowerCase) ||
description.contains (w.toLowerCase))) flag = false
val greeklish = greeklishTogreek (w.toLowerCase)
if (! (name.contains (greeklish) ||
description.contains (greeklish))) flag2 = false
if (wordskELOT.size != 0) {
var wordsELOT2 = new java.util.ArrayList[String]
wordsELOT2 = wOordstELOT.get ({
Jj o4+=1
3 -1
})
if (wordsELOT2.size == 0) flag3 = false
else {

loop.breakable {
for (greeklishELOT <- wordsELOT2) {

if (! (name.contains (greeklishELOT) ||
description.contains (greeklishELOT))) flag3 = false
else {
flag3 = true
loop.break ()

}

}

else flag3 = false

if (!flag3 && !flag && !flag2) ex loop.break()
if (flag || flag2 || flag3) pois2.add(json)

}

pois2.tolList
}

override def init(): Boolean = ?7?7?

def addJsonDocument (key: String, expiry: Int, document:

Boolean = ?7??
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override def addJsonDocument (col: String, document: String): Boolean
= {
val collection = mdb.getCollection (col)
val addJson = collection.insertOne (Document.apply (document))
val awaited = Await.result(addJson.toFuture, Duration.Inf)

val res = awaited

if (res.toString() == "The operation completed successfully")
true

else
false

}

override def replaceJsonDocument (key: String, expiry: Int, document:
String): Boolean = ?77?

override def replacedsonDocument (col: String, key: String, wvalue:
String, document: String): Boolean = {
val collection = mdb.getCollection (col)
val query = BsonDocument (key -> value)
val update = BsonDocument (document)
val replaceJdson = collection.replaceOne (query, update)
val awaited = Await.result(replaceJson.toFuture, Duration.Inf)
val res = awaited
if (res.getModifiedCount == 0)
false
else
true

}
override def deleteFromKey (key: String): Boolean = ?7?7?

override def deleteFromKey(col: String, key: String, value: String):

Boolean = {

val collection = mdb.getCollection (col)

val query = BsonDocument (key -> value)

val deleted = collection.deleteOne (query)

val awaited = Await.result(deleted.toFuture, Duration.Inf)

val res = awaited

res.wasAcknowledged ()

}
override def getFromKey(key: String) = ?27?7?

override def getFromKey(col: String, key: String, value: String):
JsValue = {
val collection = mdb.getCollection (col)
val buildingLookUp = collection.find(equal (key, value)).first()
val awaited = Await.result(buildingLookUp.toFuture, Duration.Inf)

val res = awaited.asInstanceOf [Document]
if (res !'= null)
convertJson (res)
else
null
}
override def getFromKeyAsJson (key: String) = ?27?7?

override def getFromKeyAsJson (collection: String, key: String,
value: String): JsValue = {
if (key == null || key.trim() .isEmpty) {
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throw new IllegalArgumentException ("No null or empty string
allowed as key!")
}
val db_res = getFromKey(collection, key, value)
if (db res == null) {
return null
}
try {
db res
} catch {
case e: IOException => {
LPLogger.error ("CouchbaseDatasource: :getFromKeyAsJson () ::
Could not convert document from Couchbase into JSON!")
null
}

}

override def fingerprintExists(col: String, buid: String, floor:

String, x: String, y: String, heading: String): Boolean = {

val collection = mdb.getCollection (col)

val query = BsonDocument ("buid" -> buid, "floor" -> floor, "x" ->
x, "y" -> vy, "heading" -> heading)

val fingerprintLookUp = collection.find(query)

val awaited = Await.result(fingerprintLookUp.toFuture,
Duration. Inf)

val res = awaited.asInstanceOf[List [Document]]

if (res.size > 0)

return true
return false

}

override def buildingFromKeyAsJson (value: String): JsValue = {
var building = getFromKeyAsJson ("buildings", "buid", wvalue)
if (building == null) {
return null

}

building = building.as[JsObject] - " id" - " schema"

val floors = new java.util.ArrayList[JsValue] ()

for (f <- floorsByBuildingAsJson (value)) {
floors.add (f)

}

// ignore pois with pois_type = "None"
val pois = new java.util.ArrayList[JsValue] ()
for (p <- poisByBuildingAsJson (value)) {
if (L(p \
"pois type").toString.equalsIgnoreCase (Poi.POIS_TYPE_NONE))
pois.add (p)

}
building.as[JsObject] + ("floors" -> Json.todson (floors.toList)) +

("pois" -> Json.toJson (pois.tolList))

}

override def poiFromKeyAsJson (collection: String, key: String,
value: String): JsValue = {
getFromKeyAsJson (collection, key, value)

}
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override def poisByBuildingFloorAsJson (buid: String, floor number:
String): List[JsValue] = {
val collection = mdb.getCollection ("pois™)
val query = BsonDocument ("buid" -> buid, "floor number" ->
floor number)

val pois = collection.find(query)
val awaited = Await.result(pois.toFuture, Duration.Inf)
val res = awaited.tolList

val listJson = convertJson (res)
val poisArray = new java.util.ArrayList[JsValue] ()
for (poi <- listJson)
poisArray.add(poi.as[JsObject] - "owner id" - __ geometry - " id"
- " schema")
poisArray.tolList

}

override def poisByBuildingFloorAsMap (buid: String, floor number:
String): java.util.List[java.util.HashMap[String, String]] = {
val pois = poisByBuildingFloorAsJson (buid, floor number)
val result = new java.util.ArrayList[java.util.HashMap[String,
String]] ()
for (pois <- pois) {
result.add (JsonUtils.getHashMapStrStr (pois))
}
result

}

override def poisByBuildingAsJson (buid: String):
java.util.List[JsValue] = {
val collection = mdb.getCollection ("pois™)
val poisLookUp = collection.find(equal ("buid", buid))
val awaited = Await.result(poisLookUp.toFuture, Duration.Inf)

val res = awaited.tolist

val listJdson = convertJson (res)

val pois = new java.util.ArrayList[JsValue] ()

for (floor <- listJson) {

pois.add(floor.as[JsObject] - "owner id" - __geometry - " id"

" schema")

}

pois

}

override def poiByBuidFloorPuid(buid: String, floor number: String,
puid: String): Boolean = {
val collection = mdb.getCollection ("pois™)
val query = BsonDocument ("buid" -> buid, "floor number" ->
floor number, "puid" -> puid)

val poisLookUp = collection.find(query)
val awaited = Await.result(poisLookUp.toFuture, Duration.Inf)
val res = awaited.tolList

if (res.size > 0)
return true
false

}

override def poisByBuildingAsMap (buid: String):
java.util.List[java.util.HashMap[String, String]l] = {
val pois = poisByBuildingAsJson (buid)
val result = new java.util.ArraylList[java.util.HashMap[String,
Stringl] ()
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for (poi <- pois) {

result.add (JsonUtils.getHashMapStrStr (poi))
}
result

}

override def floorsByBuildingAsJson (buid: String) :
jJava.util.List[JsValue] = {
val collection = mdb.getCollection("floorplans™)
val floorLookUp = collection.find (equal ("buid", buid))
val awaited = Await.result(floorLookUp.toFuture, Duration.Inf)
val res = awaited.tolList
val listJson = convertdson (res)
val floors = new java.util.ArrayList[JsValue] ()
for (floor <- listJson) {
try {
floors.add (floor.as[JsObject] - "owner id" - " id" -
" schema")
} catch {
case e: IOException =>
}
}
floors

}

override def connectionsByBuildingAsdJson (buid: String):
List[JsValue] = {
val collection = mdb.getCollection ("edges")
val query = BsonDocument ("buid" -> buid)

val edges = collection.find(query)
val awaited = Await.result(edges.toFuture, Duration.Inf)
val res = awaited.tolList

convertJson (res)
}

override def connectionsByBuildingAsMap (buid: String):
java.util.List[java.util.HashMap[String, String]l] = {

val edges = connectionsByBuildingAsJson (buid)
var hm: util.HashMap[String, String] = null
val conns = new util.ArrayList[util.HashMap[String, String]l] ()

for (edge <- edges) {
hm = JsonUtils.getHashMapStrStr (edge)
if
('hm.get ("edge type").equalsIgnoreCase (Connection.EDGE_TYPE_OUTDOOR) )
conns.add (hm)
}
conns

}

override def connectionsByBuildingFloorAsJson (buid: String,

floor number: String): List[JsValue] = {

val collection = mdb.getCollection ("edges")

val query = BsonDocument ("buid" -> buid, "floor a" ->
floor number, "floor b" -> floor number)

val edges = collection.find(query)

val awaited = Await.result(edges.toFuture, Duration.Inf)

val res = awaited.tolist

val listJson = convertJson (res)

val edgesArray = new java.util.ArrayList[JsValue] ()
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for (poi <- listdJson)

edgesArray.add(poi.as[JsObject] - "owner id" - " id" -

" schema")
edgesArray.tolist
}

override def connectionsByBuildingAllFloorsAsJson (buid:
List[JsValue] = {
val collection = mdb.getCollection ("edges")
val query = BsonDocument ("buid" -> buid)
val edges = collection.find(query)

String):

val awaited = Await.result(edges.toFuture, Duration.Inf)

val res = awaited.tolList

val listJson = convertJson (res)

val edgesArray = new java.util.ArrayList[JsValue] ()
for (poi <- listdJson)

edgesArray.add(poi.as[JsObject] - "owner id" - " id" -

" schema")
edgesArray.tolist
}

override def deleteAllByBuilding(buid: String): Boolean
LPLogger.debug ("Cascading building " + buid)
var ret = true

// deleting floors along with pois, edges
val floors = floorsByBuildingAsJson (buid)
for (floor <- floors) {
if ((floor \ "floor number").toOption.isDefined) {
val tempBool = deleteAllByFloor (buid, (floor \
"floor number") .as[String])
ret = ret && tempBool
}
}

// deleting building

var query = BsonDocument ("buid" -> buid)

var collection = mdb.getCollection ("buildings")
val objects = collection.deleteOne (query)

val awaited = Await.result(objects.toFuture, Duration.

val res = awaited
val bool = res.wasAcknowledged()

// deleting buid from campus buids[]
query = BsonDocument ("buids" -> buid)
collection = mdb.getCollection ("campuses")

= {

Inf)

val campuses = collection.find(query)
var await = Await.result(campuses.toFuture, Duration.Inf)
var re = await.tolList
val camp = convertJson (re)
LPLogger.debug ("camp = " + camp)
for (c <- camp) {
val newBuids: util.ArrayList[String] = new
util.ArrayList[String] ()
val buids = (c \ "buids").as[List[String]]
for (buid2 <- buids) {
if (buid2 != buid)

newBuids.add (buid?2)
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// LPLogger.debug("*OldBuids " + buids)

// LPLogger .debug("'newBuids = " + newBuids)

val newCamp: String = (c.as[JsObject] + ("buids" ->
Json.toJson (newBuids.toList))) .toString ()

ret = ret && replaceJsonDocument ("campuses"™, "cuid", (c \
"cuid") .as[String], newCamp)

}

// deleting fingerprints

// requires testing

query = BsonDocument ("buid" -> buid)

collection = mdb.getCollection("fingerprintsWifi™)

val deleted = collection.deleteMany (query)

val delAwaited = Await.result(deleted.toFuture, Duration.Inf)

val delRes = delAwaited

val booll = delRes.wasAcknowledged ()

LPLogger.debug ("fingerprints with buid " + buid + " " +
delRes.toString)

ret = ret && booll

(ret && bool)
}

override def deleteAllByFloor (buid: String, floor number: String):

Boolean = {

LPLogger.debug ("deleteAllByFloor::")

LPLogger.debug ("Cascade deletion: edges reaching this floor, edges
of this floor," +

" pois of this floor, floorplan (mongoDB), floorplan

image (server)")

var collection = mdb.getCollection ("edges")

// queryBuidA deletes edges that start from building buid
(containing edges that have buid_b == buid_a)

val queryBuidA = BsonDocument("buid a" -> buid, "floor a" ->
floor number)

var deleted = collection.deleteMany (queryBuidA)

var awaited = Await.result(deleted.toFuture, Duration.Inf)

var res = awaited
val booll = res.wasAcknowledged()
LPLogger.debug ("edges from buid a: " + buid + " " + res.toString)

// queryBuidB deletes edges that point to building buid

val queryBuidB = BsonDocument ("buid b" -> buid, "floor b" ->
floor number)

deleted = collection.deleteMany (queryBuidB)

awaited = Await.result(deleted.toFuture, Duration.Inf)

res = awaited
val bool2 = res.wasAcknowledged()
LPLogger.debug ("edges to buid b: " + buid + " " + res.toString)

// this query will delete the pois of the floor

val queryFloor = BsonDocument ("buid" -> buid, "floor number" ->
floor number)

collection = mdb.getCollection ("pois")

deleted = collection.deleteMany (queryFloor)

awaited = Await.result(deleted.toFuture, Duration.Inf)

res = awaited
val bool3 = res.wasAcknowledged()
LPLogger.debug ("pois in building with buid: " + buid + " " +
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res.toString)

// this query will delete the floor i1t self
collection = mdb.getCollection ("floorplans")

deleted = collection.deleteMany (queryFloor)

awaited = Await.result(deleted.toFuture, Duration.Inf)

res = awaited
val boold4d = res.wasAcknowledged ()
LPLogger.debug ("floorplan with buid " + buid + " " + res.toString)

booll && bool2 && bool3 && boold
}

override def deleteAllByConnection (cuid: String):
java.util.List[String] = {
val all items failed = new util.ArrayList[String] ()
if (!this.deleteFromKey ("edges", "cuid", cuid)) {
all items failed.add(cuid)
}
all items failed

}

// ASK:PM
override def deleteAllByPoi (puid: String): java.util.List[String] =
{
val all items failed = new util.ArrayList[String] ()
if (!this.deleteFromKey ("edges", "pois a", puid)) {
all items failed.add(puid)
}
if (!this.deleteFromKey ("edges", "pois b", puid)) {
all items failed.add(puid)
}
if (!'this.deleteFromKey ("pois", "puid", puid)) {
all items failed.add (puid)
}
all items failed
}

override def getRadioHeatmap (): java.util.List[JsonObject] = ?27?7

override def getRadioHeatmapByBuildingFloor (buid: String, floor:
String): List[JsValue] = {
val collection = mdb.getCollection ("heatmapWifi3")
val query = BsonDocument ("buid" -> buid, "floor" -> floor)

val radioPoints = collection.aggregate (Se( (
Aggregates.Filter (query),
project (
Document ("location" -> "Slocation", "w" -> "Scount")

)))
val awaited = Await.result(radioPoints.toFuture, Duration.Inf)
val res = awaited.tolist
return convertJson (res)
}

override def getRadioHeatmapByBuildingFloorAveragel (buid: String,
floor: String): List[JsValue] = {
val collection = mdb.getCollection ("heatmapWifil™)
val query = BsonDocument ("buid" -> buid, "floor" -> floor)

val radioPoints = collection.aggregate (Seq
Aggregates.Ffilter (query),
project (
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Document ("location" -> "Slocation", "sum" -> "S$sum", "count" -
> "Scount")

)))
val awaited = Await.result(radioPoints.toFuture, Duration.Inf)

val res = awaited.tolList
val heatmaps = new util.ArrayList[JsValue] ()
for (heatmap <- convertdson (res)) {

val count = (heatmap \ "count") .as[Int]

val sum = (heatmap \ "sum").as[Int]

val average = sum.toDouble / count.toDouble

heatmaps.add (Json.0Obj ("location" -> (heatmap \ "location" \
"coordinates") .as[List [Doublel]],
"count" -> count, "sum" -> sum, "average" -> average))
}
return heatmaps.tolist

}

override def getRadioHeatmapByBuildingFloorAverage?2 (buid: String,
floor: String): List[JsValue] = {
val collection = mdb.getCollection ("heatmapWifi2")
val query = BsonDocument ("buid" -> buid, "floor" -> floor)

val radioPoints = collection.aggregate (Seq
Aggregates.Ffilter (query),
project (
Document ("location" -> "S$Slocation", "sum" -> "Ssum", "count" -
> "Scount", "average" -> "Saverage")

)))
val awaited = Await.result(radioPoints.toFuture, Duration.Inf)

val res = awaited.tolList
val heatmaps = new util.ArrayList[JsValue] ()
for (heatmap <- convertdson (res)) {

val count = (heatmap \ "count") .as[Int]

val sum = (heatmap \ "sum").as[Int]

val average = sum.toDouble / count.toDouble

heatmaps.add (Json.0Obj ("location" -> (heatmap \ "location" \
"coordinates") .as[List [Doublel]],
"count" -> count, "sum" -> sum, "average" -> average))
}
return heatmaps.tolList

}

override def getRadioHeatmapByBuildingFloorAverage3 (buid: String,
floor: String): List[JdsValue] = {
val collection = mdb.getCollection ("heatmapWifi3")
val query = BsonDocument ("buid" -> buid, "floor" -> floor)

val radioPoints = collection.aggregate (Seq
Aggregates.Ffilter (query),
project (
Document ("location" -> "S$Slocation", "sum" -> "Ssum", "count" -
> "Scount", "average" -> "Saverage")

)))
val awaited = Await.result(radioPoints.toFuture, Duration.Inf)

val res = awaited.tolList
val heatmaps = new util.ArrayList[JsValue] ()
for (heatmap <- convertdson (res)) {
val count = (heatmap \ "count") .as[Int]
val sum = (heatmap \ "sum").as[Int]
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val average = sum.toDouble / count.toDouble
heatmaps.add (Json.0Obj ("location" -> (heatmap \ "location" \
"coordinates") .as[List [Doublel]],
"count" -> count, "sum" -> sum, "average" -> average))
}
return heatmaps.tolList

}

override def getRadioHeatmapByBuildingFloorTimestamp (buid: String,
floor: String, timestampX: String, timestampY: String): List[JsValue]
= {
val collection = mdb.getCollection ("heatmapWifiTimestamp3")
val radioPoints = collection.aggregate (Seq
Aggregates.filter (and (gt ("timestamp", timestampX),
It("timestamp", timestampY),
equal ("buid", buid), equal ("floor", floor))),
project (
Document ("location" -> "Slocation.coordinates"™, "w" ->
"Scount")
)))
val awaited = Await.result(radioPoints.toFuture, Duration.Inf)
val res = awaited.tolList
return convertJdson (res)
}

override def getRadioHeatmapByBuildingFloorTimestampAveragel (buid:
String, floor: String, timestampX: String, timestampY: String):
List[JsValue] = {
val collection = mdb.getCollection ("heatmapWifiTimestampl")
val radioPoints = collection.aggregate (Seq
Aggregates.filter (and (gt ("timestamp", timestampX),
It("timestamp", timestampY),
equal ("buid", buid), equal ("floor", floor))),
project (
Document ("location" -> "Slocation.coordinates™, "w" ->
"Scount")
)))
val awaited = Await.result(radioPoints.toFuture, Duration.Inf)
val res = awaited.tolist
return convertJson (res)
}

override def getRadioHeatmapByBuildingFloorTimestampAverage? (buid:
String, floor: String, timestampX: String, timestampY: String):
List[JsValue] = {
val collection = mdb.getCollection ("heatmapWifiTimestamp2")
val radioPoints = collection.aggregate (Seq/(
Aggregates.filter (and (gt ("timestamp", timestampX),
It("timestamp", timestampY),
equal ("buid", buid), equal ("floor", floor))),
project (
Document ("location" -> "S$location.coordinates™, "w" ->
"Scount")
)))
val awaited = Await.result(radioPoints.toFuture, Duration.Inf)
val res = awaited.tolList
return convertJson (res)
}

override def getAPsByBuildingFloorcdb (buid: String, floor: String):
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util.List[JsonObject] = ?277?

override def getAPsByBuildingFloor (buid: String, floor: String):
List[JsValue] = {
val collection = mdb.getCollection("fingerprintsWifi™)
val query = BsonDocument ("buid" -> buid, "floor" -> floor)
val fingerprints = collection.find(query)
val awaited = Await.result(fingerprints.toFuture, Duration.Inf)
val res = awaited.tolist
val listJson = convertJson (res)
val hm = new util.HashMap[JsValue, Array[Double]] ()
for (f <- listJson) {
val measurements = (f \ "measurements").as[List[List[String]]]
for (measurement <- measurements) {
val json = unrollFingerprint(f, measurement)
val key = Json.Obj ("x" -> (json \ "x").as[String], "y" ->
(json \ "y").as[String],
"AP" -> (json \ "MAC").as[String])
if ('hm.containsKey(key)) {
// count / average / total
val tArray = new Array[Double] (3)

tArray(0) = 1
tArray(l) = (json \ "rss").as[String].toDouble
tArray(2) = (json \ "rss").as[String].toDouble
hm.put (key, tArray)

} else {

val tArray = hm.get (key)

tArray(0) += 1

tArray(l) = (tArray(l) / tArray(0))
tArray(2) += hm.get (key) (2)

hm.put (key, tArray)

}
}
val points = new util.ArrayList[JsValue] ()
for (h <- hm.toMap.toList) {
var tempJson: JsValue = h. 1
val rss = Json.obj ("count" -> JsNumber (h. 2(0)),
"average" -> JsNumber (h. 2(2)),
"total" -> JsNumber (h. 2(1)))
tempJson = tempJson.as[JsObject] + ("RSS" -> rss)
if ((rss \ "average").as[Double] >= -70)
points.add (tempJson.as[JsObject])
}
points.tolist
}

override def getCachedAPsByBuildingFloor (buid: String, floor:

String): JsValue = {

val collection = mdb.getCollection("accessPointsWifi")

val query = BsonDocument ("buid" -> buid, "floor" -> floor)

val accessPointsLookup = collection.find (query)

val awaited = Await.result(accessPointsLookup.toFuture,
Duration. Inf)

val res = awaited.tolList

if (res.size == 0)

return null
val json = convertdson (res (0))
return json

}
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override def deleteAllByXsYs (buid: String, floor: String, x: String,
y: String): java.util.List[String] = ?7?7?

override def getFingerPrintsBBox (buid: String, floor: String, latl:

String, lonl: String, lat2: String, lon2: String): List[JsValue] = {
val collection = mdb.getCollection("fingerprintsWifi™)
val fingerprints = collection.find (and/(

geoWithinBox ("geometry", latl.toDouble, lonl.toDouble,
lat2.toDouble, lon2.toDouble),
equal ("buid", buid),
equal ("floor", floor)))
val awaited = Await.result(fingerprints.toFuture, Duration.Inf)
val res = awaited.tolist
val listJson = convertJson (res)
val newlList = new util.ArrayList[JsValue] ()
for (f <- listJson) {
if ((£ \ "buid").as[String] == buid && (f \ "floor").as[String]
== floor) {
newList.add (f)
}
}
newlList.toList

}

override def getFingerPrintsTimestampBBox (buid: String, floor:
String, latl: String, lonl: String, lat2: String,
lon2: String, timestampX:
String, timestampY: String): List[JsValue] = {
val collection = mdb.getCollection("fingerprintsWifi™)
val fingerprints = collection.find (and(geoWithinBox ("geometry",
latl.toDouble, lonl.toDouble,
lat2.toDouble, lon2.toDouble), and(gt("timestamp", timestampX),
It("timestamp", timestampY))))
val awaited = Await.result(fingerprints.toFuture, Duration.Inf)
val res = awaited.tolList
val listJson = convertJson (res)
val newList = new util.ArrayList[JsValue] ()
for (f <- listJson) {
if ((£ \ "buid").as[String] == buid && (f \ "floor").as[String]
== floor) {
newList.add (f)
}
}
newList.tolList

}

override def getFingerPrintsTime (buid: String, floor: String):

List[JsValue] = {

val collection = mdb.getCollection("fingerprintsWifi™)

val fingerprints = collection.find(and(and (gt ("timestamp",
"000000000000000™),

It("timestamp", "999999999999999")), and(equal ("buid", buid)),

equal ("floor", floor)))

val awaited = Await.result(fingerprints.toFuture, Duration.Inf)

val res = awaited.tolList

LPLogger.debug("res = " + res.size)

val listJson = convertJson (res)

val points = new util.ArrayList[JsValue] ()

for (f <- listJson) {
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points.add(Json.0bj ("date" -> (f \ "timestamp").as[String],
"count™ -> (f \ "count").as[Int]))
}
points.tolList

}

override def getRadioHeatmapByBuildingFloor2 (lat: String, lon:
String, buid: String, floor: String, range: Int):
java.util.List[JsonObject] = ??7?

override def getRadioHeatmapBBox (lat: String, lon: String, buid:
String, floor: String, range: Int): java.util.List[JsonObject] = ??7?

override def getRadioHeatmapBBox2 (lat: String, lon: String, buid:
String, floor: String, range: Int): java.util.List[JsonObject] = ??7?

override def getAllBuildings(): List[JsValue] = {
val collection = mdb.getCollection ("buildings")
val query = BsonDocument("is published" -> "true")
val buildings = collection.find(query)
val awaited = Await.result(buildings.toFuture, Duration.Inf)
val res = awaited.tolList
LPLogger.debug (s"Res on complete Length:${res.length}")
val listJson = convertJson (res)

var newdson: JsValue = null
val newList = new util.ArrayList[JsValue] ()
for (x <- listJson) {
newJson = x.as[JsObject] - _ _geometry - "owner id" - "co owners"
_n id"

newList.add (newJson)

}

newlList.toList

override def getAllBuildingsByOwner (oid: String): List[JsValue] = {

val collection = mdb.getCollection ("buildings")

var buildingLookUp = collection.find(or(equal("owneriid", oid),
equal ("co owners", oid)))

if (admins.contains (oid)) {
buildingLookUp = collection.find()

}

val awaited = Await.result(buildingLookUp.toFuture, Duration.Inf)

val res = awaited.tolList
val listJson = convertJson (res)
val buildings = new java.util.ArrayList[JsValue] ()
for (building <- listJson) {
buildings.add(building.as[JsObject] - "co owners" - __geometry
- "owner id" - " id" - " schema")

}
buildings.tolList

override def getAllBuildingsByBucode (bucode: String): List[JsValue]
= {
val collection = mdb.getCollection ("buildings")
val buildingLookUp = collection.find(equal ("bucode", bucode))
val awaited = Await.result(buildingLookUp.toFuture, Duration.Inf)
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val res = awaited.tolist
val listJson = convertJson (res)

val buildings = new java.util.ArrayList[JsValue] ()
for (building <- listJson) {
try {
buildings.add (building.as[JsObject] - "co owners" - __ geometry
- "owner id" - " id" - " schema")
} catch {

case e: IOException =>
}
}
buildings.tolList
}

override def getBuildingByAlias (alias: String): JsonObject = 2?77

override def getAllBuildingsNearMe (lat: Double, 1lng: Double, range:
Int, owner id: String): List[JsValue] = {
val bbox = GeoPoint.getGeoBoundingBox (lat, 1lng, range)
val collection = mdb.getCollection ("buildings")
val buildingLookUp = collection.find (and (geoWithinBox ("geometry",
bbox (0) .dlat, bbox(0).dlon, bbox (1) .dlat,
bbox (1) .dlon),
or (equal ("is published", "true"),
and (equal ("is published", "false"), equal ("owner id",
owner id)))))
val awaited = Await.result(buildingLookUp.toFuture, Duration.Inf)

val res = awaited.tolList
LPLogger.debug ("getAllBuildingsNearMe: fetched " + res.size + "
building(s) within a range of: " + range)
val listJson = convertJson (res)
val buildings = new java.util.ArrayList[JsValue] ()
for (building <- listJson) {
try {
buildings.add (building.as[JsObject] - "co owners" - __ geometry
- "owner id" - " id")
} catch {

case e: IOException =>
}
}
buildings.tolList
}

override def dumpRssLogEntriesSpatial (outFile: FileOutputStream,
bbox: Array[GeoPoint], floor number: String): Long = ({
val writer = new PrintWriter (outFile)
val floorLimit = 100000
val queryLimit = 5000
var totalFetched = 0
var floorFetched = 0
val collection = mdb.getCollection("fingerprintsWifi™)
val fingerprints = collection.find(geoWithinBox ("geometry",
bbox (0) .dlat, bbox (0) .dlon, bbox (1) .dlat,
bbox (1) .dlon)) .1imit (queryLimit)
val awaited = Await.result(fingerprints.toFuture, Duration.Inf)
val res = awaited.tolList
val listJson = convertJson (res)
for (rss <- listJson) {
if (floorFetched > floorLimit)
break
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totalFetched += 1
if ((rss \ "floor").as[String] == floor number) {
floorFetched += 1
val measurements = (rss \
"measurements") .as[List[List[String]]]
for (measurement <- measurements) {

writer.println (RadioMapRaw.toRawRadioMapRecord (unrollFingerprint(rss,
measurement) ))
}
}

}
LPLogger.info("total fetched: " + totalFetched)

writer.flush ()
writer.close ()

floorFetched
}

override def dumpRssLogEntriesWithCoordinates (floor number: String,
lat: Double, lon: Double): String = {
val collection = mdb.getCollection("floorplans")
val query = BsonDocument("floor number" -> floor number)
val floorLookUp = collection.find(query)
val awaited = Await.result(floorLookUp.toFuture, Duration.Inf)

val res = awaited.asInstanceOf[List [Document]]
val floorplans = convertJson (res)
var unique = 0

var unigBuid = ""
for (floorplan <- floorplans) {

val latl = (floorplan \ fLatBottomLeft)
val lonl = (floorplan \ "bottom left 1ng")
val lat2 = (floorplan \ "top right lat")
val lon2 = (floorplan \ "top right 1lng")

if (latl.toOption.isDefined && lonl.toOption.isDefined &&
lat2.toOption.isDefined && lon2.toOption.isDefined) {
if (latl.as[String].toDouble <= lat && lat <=
lat2.as[String].toDouble &&
lonl.as[String].toDouble <= lon && lon <=
lon2.as[String].toDouble) {
unique += 1
unigBuid = (floorplan \ "buid") .as[String]
}

}
if (unique == 1)
return unigBuid
LPLogger.error ("Coordinates were found in two floors.")
return null

}

override def dumpRssLogEntriesByBuildingFloor (outFile:
FileOutputStream, buid: String, floor number: String): Long = {
val writer = new PrintWriter (outFile)
var totalFetched = 0

val collection = mdb.getCollection("fingerprintsWifi")

val query = BsonDocument ("buid" -> buid, "floor" -> floor number)
val fingerprintLookUp = collection.find(query)
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val awaited = Await.result(fingerprintLookUp.toFuture,
Duration. Inf)

val res = awaited.asInstanceOf[List[Document]]

val rssLog = convertJson (res)

// splitting Measurements[MAC, rss] to buid, floor, .., MAC, rss,
... (old form)

if (rssLog.size > 0) {
for (rss <- rssLog) {
val measurements = (rss \
"measurements") .as[List[List[String]]]
for (measurement <- measurements) {

writer.println (RadioMapRaw.toRawRadioMapRecord (unrollFingerprint(rss,
measurement) ) )
totalFetched += 1
if (totalFetched == 10000) {
writer.flush()
writer.close()
return totalFetched

}
}
writer.flush ()
writer.close ()
totalFetched

}

override def dumpRssLogEntriesByBuildingACCESFloor (outFile:
FileOutputStream, buid: String, floor number: String): Long = ??7?

override def getAllAccounts(): List[JsValue] = {
val collection = mdb.getCollection ("users")
val users = collection.find()
val awaited = Await.result (users.toFuture, Duration.Inf)
val res = awaited.tolList
LPLogger.debug (s"Res on complete Length:${res.length}")
val usersList = convertJdson (res)
val ret = new util.ArrayList[JsValue] ()
for (user <- usersList) {
ret.add (cleanupMongoJson (user) )
}
ret.tolList
}

override def predictFloor(algo: IAlgo, bbox: Array|[GeoPoint],
strongestMACs: Array[String]): Boolean = ??7?

override def deleteRadiosInBox(): Boolean = ?7?

override def magneticPathsByBuildingFloorAsJson (buid: String,
floor number: String): java.util.List[JsonObject] = ???

override def magneticPathsByBuildingAsJson (buid: String):
java.util.List[JsonObject] = ?27?7?

override def magneticMilestonesByBuildingFloorAsJson (buid: String,
floor number: String): java.util.List[JsonObject] = ???

override def BuildingSetsCuids (cuid: String): Boolean = {
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if (getBuildingSet (cuid) .size > 1)
return true
false

}

override def getBuildingSet (cuid: String): List[JsValue] = {
val collection = mdb.getCollection ("campuses")
val query: BsonDocument = BsonDocument("cuid" -> cuid)

val campus = collection.find(query)
val awaited = Await.result(campus.toFuture, Duration.Inf)
val res = awaited.tolist

convertJson (res)
}

override def getAllBuildingsetsByOwner (owner id: String):
List[JsValue] = {
val collection = mdb.getCollection ("campuses")
val query: BsonDocument = BsonDocument ("owner id" -> owner id)

val campus = collection.find(query)
val awaited = Await.result(campus.toFuture, Duration.Inf)
val res = awaited.tolist

convertJson (res)
}

def trimCoordinates (fingerprint: JsValue, level: Int):

util.ArrayList[Double] = {
if ((fingerprint \ "geometry" \ "coordinates").toOption.isEmpty) {
LPLogger.debug ("trimCoordinates: " + fingerprint + ".No field
coordinates.")

return null

}

val location = new util.ArrayList[Double]

try A
val lat = (fingerprint \ "geometry" \
"coordinates") .get (0) .as[Double]
val lon = (fingerprint \ "geometry" \
"coordinates") .get (1) .as[Double]
if (level == 1) {

location.add (lat.toString.dropRight (5) .toDouble)
location.add (lon.toString.dropRight (5) .toDouble)
} else if (level == 2) {
location.add (lat.toString.dropRight (4) .toDouble)
location.add (lon.toString.dropRight (4) .toDouble)
} else 1if (level == 3) {
location.add (lat)
location.add (lon)
}
return location
} catch {
case e: Exception => LPLogger.debug("fingerprint" + fingerprint)
}
null
}

def createHeatmap (fingerprint: JsValue, level: Int, timestamp:
Boolean) : JsValue = {

var heatmap: JsValue = fingerprint.as[JsObject] - " id" -
"strongestWifi" - "heading" - "x" - "y" - _ geometry -
"measurements"

if (!timestamp)
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heatmap = heatmap.as[JsObject] - "timestamp"
val location = trimCoordinates (fingerprint, level)
if (location == null) return null
heatmap = heatmap.as[JsObject] + ("location" -> Json.toJson (new
GeoJSONPoint (location.get (0),
location.get (1)) .toGeoJSON()))
return heatmap

}

def fetchStoredHeatmap (collection: String, fingerprint: JsValue,
level: Int, timestamp: Boolean): JsValue = {
val heatmap = mdb.getCollection (collection)
val location = trimCoordinates (fingerprint, level)
if (location == null) return null
var query: BsonDocument = null
if (!timestamp) {
query = BsonDocument ("buid" -> (fingerprint \

"buid") .as[String], "floor" -> (fingerprint \ "floor").as[String],
"location.coordinates" -> location.tolist)
} else {

query = BsonDocument ("buid" -> (fingerprint \
"buid") .as[String], "floor" -> (fingerprint \ "floor").as[String],
"location.coordinates" -> location.tolList, "timestamp" ->
(fingerprint \ "timestamp").as[String])
}
val heatmapLookup = heatmap.find(query) .first ()
val awaited = Await.result (heatmapLookup.toFuture, Duration.Inf)

val res = awaited.asInstanceOf [Document]
if (res != null)

return convertJson (res)
null

}

def replaceStoredHeatmap (collection: String, newHeatmap: JsValue,
fingerprint: JsValue, level: Int, timestamp: Boolean): Boolean = {
val heatmap = mdb.getCollection (collection)
val location = trimCoordinates (fingerprint, level)

if (location == null) return false
var query: BsonDocument = null
if (!timestamp) {

query = BsonDocument ("buid" -> (fingerprint \
"buid") .as[String], "floor" -> (fingerprint \ "floor").as[String],
"lJocation.coordinates" -> location.tolList)
} else {
query = BsonDocument ("buid" -> (fingerprint \
"buid") .as[String], "floor" -> (fingerprint \ "floor").as[String],
"location.coordinates" -> location.tolList, "timestamp" ->
(fingerprint \ "timestamp").as[String])
}
val update = BsonDocument (newHeatmap.toString())
val heatmapReplace = heatmap.replaceOne (query, update)
val awaited = Await.result (heatmapReplace.toFuture, Duration.Inf)

val res = awaited
if (res.getModifiedCount == 0)
false
else
true
}
def confirmNegativity (number: Int): Int = {
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if (number > 0)
return number * (-1)
return number

}

def updateHeatmap (fingerprint: JsValue, level: Int, timestamp:
Boolean) : Boolean = {

var collectionName = "heatmapWifi"
if (timestamp)
collectionName = collectionName + "Timestamp"
collectionName = collectionName + level
val storedHeatmap = fetchStoredHeatmap (collectionName,
fingerprint, level, timestamp)
if (storedHeatmap == null) {
val heatmap = createHeatmap (fingerprint, level, timestamp)

ProxyDataSource.getlDatasource () .addJsonDocument (collectionName,
heatmap.toString())
} else {
val newSum = confirmNegativity((fingerprint \ "sum").as[Int]) +
confirmNegativity ((storedHeatmap \ "sum").as[Int])

val newCount = (fingerprint \ "count").as[Int] + (storedHeatmap
\ "count").as[Int]
val newHeatmap: JsValue = storedHeatmap.as[JsObject] + ("sum" ->

JsNumber (newSum)) + ("count" -> JsNumber (newCount))
replaceStoredHeatmap (collectionName, newHeatmap, fingerprint,
level, timestamp)
}
}

override def generateHeatmaps(): Boolean = {
LPLogger.debug ("generateHeatmaps: Generating Heatmaps")
val bCollection = mdb.getCollection ("buildings™)
val flCollection = mdb.getCollection("floorplans")
val fiCollection = mdb.getCollection("fingerprintswifi")
//val tempQuery: BsonDocument = BsonDocument('buid™ ->
"username_1373876832005")
val buildingsLookup = bCollection.find()
val awaitedB = Await.result (buildingsLookup.toFuture,
Duration. Inf)
val resB = awaitedB.tolList
val buildings = convertJson (resB)
for (building <- buildings) {
val floorsLookup = flCollection.find(equal ("buid", (building \
"buid") .as[String]))
val awaitedFl = Await.result(floorsLookup.toFuture,
Duration. Inf)
val resFl = awaitedFl.toList
val floors = convertJson (resfFl)
for (floor <- floors) {
val query: BsonDocument = BsonDocument ("buid" -> (building \
"buid") .as[String], "floor" -> (floor \ "floor number").as[String])
val fingerprintsLookup = fiCollection.find (query)
val awaitedFi = Await.result(fingerprintsLookup.toFuture,
Duration. Inf)
val resFi = awaitedFi.tolList
val fingerprints = convertJson (resFi)
for (fingerprint <- fingerprints) {
if (!updateHeatmap (fingerprint, 1, false)) {
LPLogger.debug ("error at level 1")
return false
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}

if (!'updateHeatmap (fingerprint, 2, false)) {
LPLogger.debug ("error at level 2")
return false

}

if (!updateHeatmap (fingerprint, 3,false)) {
LPLogger.debug ("error at level 3")
return false

}

if (!updateHeatmap (fingerprint, 1, true)) {
LPLogger.debug ("error at level 1 timestamp")
return false

}

if (!'updateHeatmap (fingerprint, 2, true)) {
LPLogger.debug ("error at level 2 timestamp")
return false

}

if (!updateHeatmap (fingerprint, 3, true)) {
LPLogger.debug ("error at level 3 timestamp")
return false

}
}

LPLogger.debug ("generateHeatmaps: Generated Heatmaps")
true

}

override def deleteNotValidDocuments (): Boolean = ?7?7?
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