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[Iepiinyn

H oamewcovion yeyovotov kot 0ed0UEVOV GE YAPTEG OMOTELEL EVAY ATOJOTIKO TPOTO Y10, TNV
0pYaveoT TG TANPOPOPIaG, TNV EVKOAOTEPT AVAYVMOOT TNG KoL TNV £5AY®YT] GUUTEPUCULATMOV
a6 avt). Eved og évtumm popon o xaptng eivor pia otatiky cuAloyn dedopévov, HEc Tov
JLOIKTVOV TO YEMYPUPIKE dedopéva Umopohv GUVEXMG Vo EUTAOLTILOVTIOL G TPOYUOTIKO
YPOVO HE TOAVUECIKO TEPIEXOUEVO KOl TPAGOETEG TANPOPOPIES amd TOAAEG OLOPOPETIKES
myéc. EmmAéov, pe v abénomn g SNUOTIKOTNTAG TV KOWVOVIKOV SIKTH®V, TOPEXETOL TAEOV
OTOLG YPNOTEG M SLVATOTNTA VO TPOGHETOVY O1KO TOVG TEPIEXOUEVO, ATOYELS KOL YVMDGELS TAV®
oe dapopa Bépata. [pokepévou va a&tomombovv ot TANPoPopieg IOV TPOKLATOVY OO TIC
OAANAETIOPACEIC TOV ¥PNOTAOV OTA KOW®VIKG dikTva, Kobiotatol onuovtiky 1 dnuovpyio
CLGTNUATOV Yo TNV EEQY®MYN, OPYAVMOGT, OO0 KEVLGT KOl AVATOPAGTACT] TV OEGOUEVMV OO
avTd.

2TV TopoVGa SUTAMUATIKY] EpYOcio avamTiYONKe Lo EQAPLOYY| OTEKOVIONS TOTODEGIDY,
exdnhooenv kot entyelpnoewv (Bo avaeépovtol yevikd o¢ Venues) oe xapteg TOAE®V TV
HITA. H epoppoyn cvAiéyel yewypapikd Oedopéva Yo 10 YOPGHO og TOANG mov Ho
avalnmoet o xpnogs o€ empépoug meployés (Ba avapépovrot Kt o¢ yertoviég). [a kébe pia
amo avtéc avalntd oto Foursquare to mo SNUOEIAY VENUES, to omobnkedel 6e GLALOYES
avdAoya pe v Katnyopio 6mov avikouy (eoayntd, d1ackEdaoT), KAT) Kot epeaviCel 6to xaptn
KAaOg ye1ToVId YpoUATIGUEVN avdAoya e TOV aplBUd TV VENUES TNG KOTNYOPLaG OV EMAEYEL
o ypnotg. [apdiinia, divetor 1 duvatdHTNTO GTO YPNOTY VA OEL TEPLGGOTEPEG TANPOPOPIES
v KGO vVenue og pia yertovid, 0nmg 6vopa, otevbuvon, Babuoroyic, aplBpdg EMOKENTOV Kot
T0. 6YOMG TOVG 6To Foursquare.

Ev xatokAeidl, n epyoasio avty mapovcsialer éva cHotua mov eumiovtilel oTaTiKd
YE@YPOUPIKA OEOOUEVO LUE TANPOPOPIES TTOV EIGAYOVTOL OO YPNOTEG GE KOWMVIKA diKTVva Kol
EMTPEMEL TNV TOPOUKOAOVONGT| TOVG G€ TpayHoTiKo xpovo. Emmiéov, xel oxedlaotel e tpdmo
OV EMTPEMEL TNV ENEKTACT] TOV HEGM GVLVOECTG G€ TPOCHETEG TNYES OEOOUEVMV, LE GKOTO TN
HEAETN TOVG Y10 TNV EE0YMYT| OTATIOTIKMOV OTOTEAEGULATOV.

AéEeic-Khedu:

CUCTNUOTO OTEIKOVIONG, YEOYPOPIKA OedOUEVA, KOWOVIKG OikTtva, PAceEl OedouéEvmv,
GeoJSON, Leaflet, Mapbox, NoSQL, MongoDB, REST, Node.JS, Daemon, Foursquare API,
Javascript, jQuery, Java






Abstract

The depiction of events and data on maps is an efficient way to organise information, make
it more readable and draw conclusions from it. While on paper a map is a static collection of
data, on the Internet geographic data can be enriched in real-time with multimedia content and
additional information from several different sources. Moreover, with the growing popularity
of social networks, most users can add their own content, opinions and knowledge on various
topics. In order to take advantage of the information resulting from user interactions on social
networks, it is important to create systems for the extraction, management, storage and
representation of data from them.

The purpose of this diploma thesis is to describe the development of an application that
displays on an interactive map the location of events and companies (referred to as venues) in
a US city. The application collects geographic data that divide a city of the user's choice into
smaller regions (referred to as neighbourhoods). For each neighbourhood, it searches for the
most popular venues in Foursquare, stores them into collections based on their category (food,
entertainment, etc.) and displays on the map every neighbourhood coloured depending on the
number of venues of a category chosen by the user. Furthermore, the user can view more
information about each venue in a neighbourhood, such as name, address, rating, the number
of visitors and their comments on Foursquare.

In conclusion, this paper presents a system that enriches static geographical data with
information entered by users in social networks and allows their monitoring in real-time.
Additionally, it is designed in a way that allows its expansion via connectivity to additional
data sources for the purpose of studying them and extracting statistical results.

Keywords:

mapping systems, geographical data, social networks, databases, GeoJSON, Leaflet, Mapbox,
NoSQL, MongoDB, REST, Node.JS, Daemon, Foursquare API, Javascript, jQuery, Java
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Kepdiaro 1
Elcaywoyn

1.1 H eEEMEN TV yoptdV

Ot yapteg [1] amotelovoay mhvta Evo e0ypNoTO LEGO Y10 TNV OVATOPACTOOT TOAADY TOTOV
mAnpoeopiag. 'empuoikol YAPTES YPNGILOTOIOVVTOL Y10 TNV OTEIKOVIOT TNG LOPPOAOYING TOV
€0dpovg, moMTkol Ydpteg Oelyvouv T OOWKNTIKG Oplo. oG YOPOS, odwol ydpteg
neptlopdvouy SpORoVG Kot GLuYKOVMViEG Kot TaEOMTIKOL ¥ApTeG amoTEAOVV AmOPiTHTO
epyoreio katd Vv emiokeyn evog TPOoPIGLOD.

210 mapeBdv, o1 YApTEG TOV GE EVTLTN LOPPT Kot Tapovsialay otatikn TAnpopopio. Me
NV €VPEiR YPNOT TOV NAEKTPOVIKOV GUGKELMV GNUEPO, KVPLOPYOLV TAEOV Ol NAEKTPOVIKOL
x0ptec. Avtol €rovv TO TAEOVEKTNUO OTL UTOPOVV VO OVOVEDVOVTOL GLYVOTEPO KOl
EVKOADTEPQ, TPOGPEPOLV TN dVVATOTNTO CAANAETIOPOAONG LLE TO YPNOTI YO TV EUPAVIOT TOV
JEJOUEVMVY TTOL TOV EVOLOPEPOVY KO OVATOPIGTOVV YEYOVOTO GE TPAYLATIKO ¥pOVO, OTIMG TN
uetafoln g 6éong evog oynuaToG.

[Ma toug mapomdve Adyovg, Aowmdv, mapatnpeiton pior GuveNG avENGN TS XPNoNG TOV
XOPTAOV 6TO ddIKTVO G€ TOAAES epaployEc. o mTapddetypa, o1 TEPIGGOTEPES EMLXELPNOELS
£YOLV TAEOV EVOMUOTAOCEL GTNV 1IGTOGEAIDA TOVG XAPTN LE TNV TomoBeGia TOVG Kot 00N yies Yo
™m petdPaon o avty. Avtiotpoga, 16T06ENidec Onwg to Google Maps mpocbétovv 6TOVG
YOPTEG TOVG OAOEVA KOl TEPLGGOTEPES TANPOPOPIES, e OKOTO v, PEATIOGOVV TIG LVINPECIES
TOVG KOl VO, O1EVKOAVVOVV TOVG ¥PNOTEG VAL avalnNTNGovV T0 EMBLUNTO YU 0LTOVS TEPLEYOLEVO.

"Evag Bacucog Adyog g paydaiog avénong Tov 0YKov TV d£d0UEVOV TOV AVTOAICCOVTOL
pES® O0dKTOOL €lvat M SLVOTOTNTA TOV XPNGTAOV Vo dNUovpyovV véo meptexduevo. H véa
vevid tov IMoykoopiov Iotov mov Pacileror oe avty T SVVATOTNTA TOV YPNOTOV VA
pooBétouy kar vo potpalovtar mAnpoopieg avapépetar cvyvd pe tov 6po Web 2.0.
Inuovtikn givol 11 GUUPOAT Kot TOV KOWOVIKGOV SIKTV®V G€ ouTh TNV avartuér. Ot ypnoteg
TOUG  OvVTOAAGGGOVY  KoOnuepva apétpnto  pnvopoate  petald Tovg, donuovpyodhv 1
avadnuootebovy apbpa yio Totkila BEpaTa Kol AoKOUV KPITIKY 6€ TPOTOVTIO Kol VINPEGIEC.
Kpivetar, emopévmg, anapaitnm n cvomuatiky e£6puén, amobnkevon ko a&lonoinon twv
TANPOPOPLOV amd TO KOWOVIKA OiKTua, KATL TOv OmoTeAel aVTIKEINEVO HEAETNG €VOG
OAOKANPOL KAAOOL NG EMCTAUNG TOV VITOAOYIGT®V, TOV Agyopevov data mining 1 oy
TPOKEEVT TTePinTon, social media mining.

1.2 Kowovikd diktoa

"Eva kowvoviko diktvo [2] opiletar g éva ohvoro and dpdoteg (AvBpmmol, opyaviouoi 1
AAec KOWmVIKEG opdoeg) Kot éva oOvolo amd Tig petald toug oyéoelg (Qiiieg, deopol,
YPNUOTIKEG GUVOALYEG, KAT). XTo O100ikTvOo, Ta social networks amotelohv vanpeciec mov
EMTPENTOLY GTA ATOLLO VO, SNLULLOVPYNGOLV TO SIKO TOVG TPOPIA, VO EMKOIVOVIGOLV e GAAOVG
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YPNOTES LE TOLG OMOIOVG HOPAlovVTOl o HopPn cHVOEoNS, Vo LopAlovTol TOAVUEGTKO
TEPLEYOUEVO, VO TOPOKOAOVOOVV Bivieo ekONADGE®V GE TPAYLATIKO YPOVO, KAT.

H evepyn ovppetoyn evog tepdotiov aptBpod atoumv 6 KOWmVIKG OikTvo, €Yl MG
OTOTEAECLO, TN CLVEYN ONUOVPYIOL VEOL TEPIEYOUEVOL KO TN UETOPOPE HEYAAOVL OYKOL
oedopévaov. IloAdol avBpomor TALOV YPNOUYOTOOVY TO KOWMVIKA OikTvo oG Héoa
TANPOPOPNONG, AVIOALUYNG ATOYEDV KOl ONUOGIEVGNC PMTOYPAPLDY KOl EVIVTOCEWDV OO
tonofecieg Kol EKONADGELS TOV EMOKENTOVTAL ¢ AMOTELEGIA, TO, GYOALN KO 1] KPLTIKT TOV
aoKOUV 01 XPNOTES o€ APOpa, TPOTOVTA KOl VANPEGIEG GTO KOWMVIKA STKTLO AVTITPOCMOTELOVY
OAO KOl HEYOADTEPO TOGOCTO TNG KOWNG yvoung kot Aopfdvovior cofapd vroyv amd
etapeieg yio ) PEATiON TOV VINPESUDBY TOVGE.

Mo mopdoetypa, po emyeipnon, TPOKEWWEVOL VO YVOGTOTOMGEL TNV Vbrapén e, va
BeAtidoel ™MV ekdVOL TNG KoL VL TPOGEAKVGEL TEAATES, Oivel pueyddn £Uepoct 6To TPOPIA TOL
dltnpel 6€ KATO KOW®MVIKO OiKTLO. XTO0 TPOQIA TG TEPAapPavel ThvTo THAEQ®VO
emovoviag kot xaptn yu tpoécPacn oty tomobecio e, mpoonabel va kpatioel {ovtavo
TO eVOLOPEPOV TV YPNOTOV UE KAOMUEPIVEG ONIOGIEVGELS, PMTOYPAPIES KOL TPOGPOPES Kol
EXeL TN dVVATOTNTO Y10 AUECT) AVTATOKPLOT| GE EPMTNOELS KO GYOALO YPNOTOV.

Mepcd onpoeidn kowveovikd diktva eivar: Facebook, Twitter, Google+, Youtube, Tumblr,
LinkedIn, Instagram, Pinterest, Foursquare, Flickr.

1.2.1 Foursquare

To Foursquare [3] eivar pio. d1081KTVOKY TAATEOPUO TOV EMLTPEMEL GTOVG YPNOTEG VL
avalnmoovv tomofecies, EKONAMGELS, EMLXEPNOELS KOl OPYOVIGHOVS KOl VO GIATPEPOLV TaL
amoteAEoHATO PAGEL KPLTNPlOV, OTMG KATNyopia, amootact, AEEeic-kiewdtd Kot Badpoioyia
emokentov. Ta amotehécpata sppaviCovral oe pia Alota tagvopunuéva Bacet TapopéTpmy,
Om®G M cLVOAIKY] BabBporoyio ypNoTOV Kot 1 amdaTacn and TV Tomobecio Tov YpPNoTn, EVO
TapaAANAa anetkovilovion ot Tonofecieg Tovg o€ Eva YapTN.
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2ynua 1.1: Amoteléouara avolntnong oto iOS app tov Foursquare

Kd&be venue oto Foursquare mepilopfdaver moArég mAnpoeopieg, Onwg dvopa, THTOG,
devvvon, emkowvmvia, OToypaPies, wPAPLo, aplBIdc XPNOT®OV TOL TO £XOLV EMOKEVOEL,
uécog 6poc Paduoroyiag, oyxdAa kot mpotdoel (tips) and emokénteg, KAn. EmmAéov, évag
¥pNoG umopel va kaver “check-in” oe pio tomobecia dnAdvovtag v mapovsio Tovg ce
GALOVG XPNOTEC KOl VO OPNGEL TYOALN YO TIC EVIVTIMOELS TOV, MOOTE va Ponbnoetl dAlovg

YPNOTES GTNV EMAOYN TOVC.
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The Bell House

( The Bell House
149 7th St (bt
$

Rock Club, Bar a

+1718-643-6510
® -

> 4 inked #1 for rock clubs in Brooklyn

What you need to know
‘@5 “Amazing place to see a comedy show”

“Look for one of Matt Timms amazing food Takedowns”

"

ﬁ “get there early, get a dub pie and beer before the show
u "monthly Secret Science Club meeting"
“Great, funny new NPR show.”

@ “Grab a draft, best selection hands down for a quality venue.

See all 126 tips

2ynua 1.2: Xedido evog venue aro i0S app tov Foursquare

Méypt 10 2014, ov ypnoteg eiyav ™ ovvatdtrta va porpdlovior pe Gilovg Tovg
dpaCTNPLOTNTA TOVS, OMMS TNV MPO KOl TO HUEPOG OV EMCKEMTOVTIOL KO TIG KPITIKES TOVG,
kobotwvtog to Foursquare éva mold Snpoelég Kowmvikd diktvo. Xnuepo, To social
networking layer éyet aveEaptnromombei kot avortiocetor ¢ EEYMPIOTH EQAPUOYN LE TO
o6vopo Swarm. Ilap’ O6Aa avtd, to Foursquare owtnpel moAAd oTorKElol €VOG KOWVOVIKOV
JkTVOoL, 0PoV Pacileton o mEPLEYOUEVO OV £XOLV TPOGHETEL YpNOTES, OGS Pfadoroyio Kot
Kprtikéc. AAA®ote, Ta Venues mov mpoteivovian g ke yprotn e€aptdvtal amd T0 1GToPIKO
TOV, TO TPOPIA TOV, TIC GUVOEGELS TOV KOl TLG TPOTIUNGELS TOV.

To Foursquare, Lowtov, nepthopfdvel o ektev) GVAAOYN amd VENUes yio. OAES TG TOAELS
TOL KOGLOV HE TNV OVOALTIKY] TEPLYPOPY] TOVS Kol akplPelg mAnpopopieg Yoo v tomobecia
tovg. [TapdAinio, to dedopéva OVTA AVAVEDOVOVTOL Kol EUTAOLTICOVTOL CLUVEXMG OO TOLG
YPNOTEC NG €QOapUoYNG. ' awtovg Ttovg Adyovs, TOAAEG €QUPUOYEG OV omewkovilovy
mAnpogopieg oe yapteg (Along The Way, Dine-O-Mat, Localscope, kAm) ypnoipomotovv
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oedopéva amd to Foursquare, evdd emA&yOnke ¢ mnyn 0£00UEVOV Kal Yo TO XAPTY TNG
EQUPUOYNG TTOV avamTHYONKE TNV TOPOVCO EPYOCIaL.

QQ Along the Way

LIST MAP

2 Lurie Garden

@ 2| + |

qur

50,

2ynuo. 1.3: H epopuoyrp Along The Way
OTELKOVILEL T€ YOPTH TO OPOLUO TOD TPETEL VO.
oKxoAovOnoel o ypRoTng Y10, vo. pTioeEl oToV
Tpoopioud Tov, evw Aoupfdver amo 1o
Foursquare xamoia venues wov fpickovior
KOVTQ 0T O10.0pOoud].

1.3 Avtikeipevo e SUTAMUATIKNG

H opecO™ o TV NAEKTPOVIKOV YOPTAOV Y10 TV OTEIKOVIOT TOAADV TOTWV OEOOUEVOV KoL
N TAN0dpa TANPOEOPIOV TOL HIopovV vo €ayxBodv amd To KOwmvikd diktva Yoo TOAAN
Oépnota amotélecav 0V0 Pactkovg TaPEYOVTEG GTI GUAANYT TNG 10£0G Y10 TV OVATTUEN TNG
TOPOVCAG EPYUCIOG.

21006, AOUTOV, NTAV 1) GLAAOYN Kol OTOONKEVLCT YEOYPOUPIKMOY OEOOUEVMOV GE HOPON
T€1010, MOTE Vo lvar dvuvarn 1 a&lomoinon tovg amd ToALd epyareia kot Texvoroyiec. Enetra,
N onuovpyia €vog cuotiuatog mov Bo Aapupdvel amd Kowmvikd diktva TANPoPopieg mov
apopovV TOToBEGIEC, EMYEPNOELS KOl EKONADGELS Kat Ba T1g amodnkevel o€ popen cvpuforn
LE QLTI TOV YEOYPAPIKAOV 0EO00UEVOV. TELOC, N OMEIKOVIOT] OAMOV TOV TOPUTAVED EGOUEVOV
o€ ybptn, dtvovtag tn dvvaTdTNTO GTO YPNOTN VO PIATPAPEL TIG TANPOPOPIEG TOV TOV
EVOLOLPEPOLV.
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H epappoyn mov avantdydnke, extedel Tig e€ng Aettovpyiec:

o Aaupdvel amd 10 S100IKTVO YEWYPAUPIKA OEOOUEVA Y1 TO YWPIOUO TV TOAE®V oTig HITA
0€ TOAMIY®VO OV OVOTUPIGTOVV EMUEPOVG YELTOVIEG KOl T amodnkevel oe po. Pdon
dedOUEVDV.

e [0 kGO yerrovid avalntd oto Foursquare tig mo onuUoPIAeig tomofecies, EKONAMOELS Kol
emyepnoelg (Bo avapépovtar yevikd mg VENUES) kat Tig amodnkevel ot Pdorn dedopévmv
avdAoya Le Tov TOTO TOVG Kot TNV OEUATIKT) TOVS KaTnYyopia.

e EuopaviCet 6to 3aptn pio TOAN YOPIGUEVT OE YEITOVIES, OTTOV 1) KAOE pia eivotl ypoUaTIGUEVT
avéroya pe tov aptBpd twv Venues kamolog Katnyopiog (wy eotiatdplo, Lovceio, KAT).

e Emutpémer v oamewkdvion OA®V TV VENUES KAmolG KATnyopiog O [ YETOVIA
avVOALTIKOTEPD, EpPavifovTag TANpoopiec, dmmwg dvopua, TOTOoG Kal Babuoroyio xpnoTdV.
Emiong, divetar o vmepolOVOEGHOC Yoo TNV EMIOKEYN NG OVTIOCTOYMG GEAIOOC GTO
Foursquare, mov moapéyel mepocOTEPES AETTOUEPELEG.

O ypnotg &xet ) dvvatotnTa va emAEEEL TV TOAN Tov emBupel Kot TV Kotnyopia Tov
venues mov tov evolapépel. Ta dedopéva mov cuAléyovion amd To Foursquare agopovv pio
GUYKEKPIUEVN] YPOVIKT TEPi0d0, OMOTE AVAVEDVOVTIOL GLYVE amd TNV EQOPUOYN Yo TNV
EULPAVIOT TPOCOATOV KL AEIOTIGTMOV ATOTEAEGUATOV.

Téhog, M epappoyn propet va cuvdebel pe pia eEotepikn Pdon dedopévov, oe tepintwon
TOV KAo10 AALO chotnua BEAel va a&lomomoet ta yemypagikd dedopéva te. ['a mopddetrypa,
umopet vo mopakorovdel oe mpaypatikd ypoévo adhayég o€ pa Bdorn 6mov amodnkevovtol ot
tomofecieg mov mapaTpNONKOV TUPKAYIES Kot Vo, ELEAVIGEL 6TO XApTNn TV Tomobecio Kot
TEPULTEP® TANPOPOPIES Yo KAOE YEYOVOG.

1.4 Aopn epyaciog

To keipevo g dumhopaTikng epyaciog amoteleitan and 6 Kepaiona:

210 KEQPOAAOO 2 TEPLYPAPETOL 1 OPYITEKTOVIKY] TNG EPOPUOYNG, EeKvodvTog HeE TNV
TOPOVGIOCT TV CLVICTOGHOV amd TIG omoieg amaptileTtor 6e €va OGYNUO. XTn GLVEXELD,
neptypagovtor 1 doun g Pdong dedopévov MongoDB, 1 Aettovpyia tov service mov
Aoppdvet o yewypapikd dedopéva Kot To service mov avalntd venues omd to Foursquare API.
EmumAéov, mapovoidlovror ) Asttovpyio vOg SErver mov déyeton requests amd to xéptr, ekterel
gpotpate ot Pdon Sed0UEVOV Kot EMGTPEPEL TO KOTAAANAQ dEOUEVO KOt O1 AEITOVPYIES
TOV TTPOLYLLOLTOTTOLOVVTOL Y10, TV EULPAVIOT TV OEO0UEVAOV GTO YAPTN KoL TNV ETA0YN TNG TOANG
nov Ba aneikoviotel. TéAog, divetal Kt €va TapAdelyla GOVOECNG TNG EQAPLOYNG LE Mt GAAN
Baon oedopévav Yoo TV OmEWOVION GTO YXAPTN TV Tomobecidv Omov mapoatnpnOnke
TLPKOYLA.

10 kepdroro 3 mapovsialovtar ta epyaieio pe ta omoia avomtuyOnke n epappoyn. Iwo
ouykekpiéva, moapovotdlovior  To  PaciKA  yopakInploTikd g Java kot tov
OVTIKELEVOSTPEPOVS TTPOYPAUUATIGHOD, ovaAvovTol ot Adyor emhoyng s MongoDB ¢

Baong dedopuéEvmV, To TAEOVEKTHOTO TNG TAUTPOPLOS avaTTLENS Aoyiopiko Node.JS kot ot
duvartdmreg Tov Mapbox g mapping platform.

To kepdroro 4 mepiéyet screenshots amd OAEG TIG AELTOVPYIEG TNG EQUPUOYNG LLE TN GUVIOUN
eneEnynomn Tovg.
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10 Ke@AAO0 5 yivetan n GOYKPLON TNG €QOPLOYNC ne to Tripadvisor kat to Foursquare.
EmnAéov, meprypdopeton n enidpacn g dpag avalnmong otov aplipd Tov amoTteAEcUATOV
Kol TOPOVSIALETOL 1] SLVOTOTNTO TNG EPOPLOYNG Y10 T LEAETT TNG ONUOTIKOTNTOG TV VENUES.

Téhog, oto kepdlowo 6 mpoteivovtor peAAOVTIKEC TpooHnkeg mov Oo pmopovoav va
BeATidoOVY TV EQAPLOYT.

O myaiog K®OOKAG OAOV TOV TUNUATOV TNG EPOPUOYNG Topatifevior 610 TEAOG TOL
eyypboov, ota I[Mopapmuota A ko B, eved oto mapdptnua I' divovtor odnyieg yuo v
EYKOTAOTOON TNG EPOPLOYNG.
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Kepdiaio 2
Apyrtektovikn Eeapuoyng

2.1 I'evikn Ewcova

g avtd 10 KEPAAO Ba avaivBovv Ta dopkd oTotyelo TG EPAPUOYNG Kot O AELITOVPYieg
nov emitelovv. Mia vnpecia eivat VIELOLVYN V1oL TV AVAKTIOT TOV YEOYPOUPIKDOV dESOUEVOV
Kol TNV amodnkevon tovg oe pio Pdon dedopévov. AAAN vanpecio avalntd venues cto
Foursquare kot ta amodnkevet otn Baon dedopévav. Evag server sivat vrevfuvog yia 1o cwotd
routing tov requests tov client, tn cvvdeon pe ™ Paon deS0UEVOV KOL TNV OTOGTOAN] TOV
KatdAAnAov response. TéLog, o yaptng amotelel TN SETOPN XPNOTN Y10 TNV OTEIKOVIOT] TOV
emBLUNTOV dedOUEVOV.

United States

Census

Zetashapes
API

Foursquare
API

Geodata
Service

Database )
Service

(

HTML \ ;Query @
MONgoose
MapBox

Server Map
[+ 13

E ——Leaftety

Zynuo. 2.1: Components th¢ eQapuoyic Kol ol TEYVOLOYIES TOV XpHoluomodnkoy yia 1o kobévo,
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2.2 Bdon Aedouévov MongoDB

H Bdion dedopévov amoterel Eva onUOVTIKO GTOLYEIO TNG OPYLTEKTOVIKNG TNG EQAPLOYNG,
aeov og avTn arodnkedovtal 6Aa Ta dedopéva wov Ba eppaviCovror oto ydptrn. H yprion g
kpiOnke omapaitnn, 016TL Ponbdel otV KAAVTEPN OPYOAVOCT TV OEGOUEVOV KOl GTNV
TOOTEPT] OVAKTNON OTOL0VONTOTE GLVOLOV TOoVG amtd to front-end.

Mia Bdaon dedopéveov MongoDB [4] dopeitar amd cuiroyég (collections), kdbe pio and Tig
omoieg mepExeL Eva ohvoro amod Eyypapoa. (documents). To éyypago givar pio doun dedopévav
nov amotereitar amd (evyn mediov (fields) kot tov Tipnmv Tovg (values). H doun tov eyypdomv
potélet pe awtn twv JSSON objects. Ot tipég tov mediov umopel va mepiéyovy ahia £yypoea,
mivaKeg 1 TIVOKES EYYPAPV.

db.users.insert ( <«—— collection

{
name: "sue", <«—— field:value
age: 26, <+—— field: value document
status: "A" <+—— field: value
}
)
INSERT INTO users <«—— table
( name, age, status ) <«—— columns
VALUES ( "sue", 26, "A" ) <—— values/row

2ynuo. 2.2: H dopj evog eyypagpov oty MongoDB (wavw) ovykpitiko. ue évay mivoxo oe SOL (kdtw)

H Bdon dedopévav g epapproyng mov avarntiydnke tepthappdvet 600 TOTTOLVG GLAALOYDOV,
OGOV aPopd TN douUN TOVG:
a) Ta collections mov mepiEyovv T0 YE®YPUPIKA dSOUEVO Hiot TOANG, OTMOG Ol GUVTETAYUEVES
TOV KOPLO®OV TOL ToAVY®dVoL KABe yertovidg. Kabe collection meprypdoet pio méAn kor kabe

document pia yertovid. H dour evdg oAdkAnpov gyypapov (neighbourhood) mapovoialeron
otV evotra 2.3.3.
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db.getCollection ('Brooklyn') .find({}

Key Value
4 3 (1) Objectld("5729d0edb1b80d06c4520d2e") { 4 fields }
| _id Object/d("572%d0edb1b20d0EcA320d2e")
4 23 geometry {2fields}
M type Polygon
» [ coordinates [ 1element ]
M type Feature
4 Z3 properties {5fields}
“U pame Mill Basin
| population 11385
> 3 centroid [1element ]
> [ radius [ 1element ]
» 3 venues {10 fields }
> 3 (2] Objectld("5729d0edb1b20d0GcA520d2f") { 4 fields }
> [£3 (3) Objectld("3729d0edb1b80d06c4520d30") { 4 fields }

2ynuo. 2.3: H doun evog eyypapou oo collection “Brooklyn™ tne MongoDB

B) Ta collections mov mepiéyovv dAha Tt venues amd to Foursquare (6€ 0moladnIoTE YEITOVIA)
7oV avikovv oty idto karnyopia. Kabe collection avarmapiotd pia katnyopia (food, shopping,
KAT) kou kaBe document meprypdeet £va venue pe mAnpoeopies, 6mmwg ovopa, devbuvon,
Babuoroyia, kAm. H doun evog ohdkAnpov gyypdoov (Venue) mopovctdletor oty evotnta
2.4.3.
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db.getCollection('Food') .find ({})

Key Yalue
4 [£3 (1) Object/d("5729d0e7666e485bc3541467") {21 fields }
| _id Objectld("5729d0e7666e485bc5541467")
" pame Mill Basin Kosher Deli
o id 4b660358f964a520560e2bel
» L3 contact { 2 fields }
» 3 |ocation {11 fields }
» I3 categories [ 1element]
TF verified false
» 23 ctats { 3 fields }
2 url http://millbasindeli.com
+ 3 price {3 fields }
TF hasMenu true
## rating 8.6
2 ratingColor TICF42
2 ratingSignals 42
» B3 delivery { 3 fields }
» 3 menu {5 fields }
TF allowMenulUrlEdit true
» 23 hours { 3 fields }
» ¥ photos I 2 fields }
» 3 hereMow {3 fields }
+ E3 geojson {3 fields }
» B3 (2) Object/d("5729d0e7660e485bc5541468") {21 fields }
£33 {3) Objectld("5729d0eT666e485bc5541465") { 20 fields }

2xnuo. 2.4: H dounj evog eyypagpov oto collection “Food” tg MongoDB

2.3 Service avakmong Kot amoOnKeLoN G YE@YPOUPIKOV dESOUEVMOV

Xe ot v evotnra Bo avaivBovv ot Asrtovpyieg mov viomomOnkav ce Java yw v
AVAKTNON TOV TOAVYOVOV oy omoptiCovv o oA and to APl tov zetashapes.com, tov
VTOAOYIGHO TOL KOKAOL OV TTEPIPEALEL kKAOE TOAVY®WVO Yio TNV HETEMELTO avalnTnon Venues
oto Foursquare kot v amobnkevon OAwv TV Tapordve oty Bdon dedouévov oe GeoJSON
format.

2.3.1 Neighbourhoods Project API

Ta yeoypagikd dedopuéva Yo 10 YOPIOUO U0G TOANG GE EMUEPOVS YEITOVIEG AapdvovTon
and to APl tov zetashapes.com. [5] H apywn anyn tovg eivon n Paon dedopévav TIGER
(Topologically Integrated Geographic Encoding and Referencing) tov US Census Bureau [6]
Kot aviikovv oto public domain.
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Zynuo. 2.5: Xuyuotoro ano 1o zetashapes.com ue 1o Brooklyn ywpiouévo oe yeiroviég

I TV avaKTon Tov YEOYPaPIKOV dedopévev uiag Toing, 0 APl tov zetashapes.com
déxeton HTML GET requests pe URL tng poponc:

http://zetashapes.com/api/neighborhoodsByArea?areaid=36061

H mapdapetpog areaid sivar évo avayvopiotikd povadikd yio kabe moAn. To APl mapéyst
dedopéva ya 30080 morerg twv HITA, ta ovopota tov omolwv eivat cuykevipopéva ce va
&yypago Keévov, 6mov avtiototyiloviot pe To avayvoplotikd toug, Ty ["Los Angeles, CA",
06037]. ZXto mloiocww TG €QOPUOYNG, AOwmdV, KOTOOKELAGTNKE T néBodog
getAreald (String area name) mOV OEYETAL MG £{G000 TO Vo piog TOANG, TO ovalnTd
070 £YYpaPo avTd Ko ETGTPEQEL To areaid tng.

X ovvéyela, ot péBodo getNeighbourhoods (String

areaname, String
areaid) xorackevdletar to katdiinio URL kot otélveton o request oto API. To response
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etvar éva &yypaeo popeng GeoJSON mov mepthapavel TANPopopieg Yia OAES TIG YEITOVIEG TNG
TOANG oL avoalnTNONKE.

To GeoJSON [7] eivar éva format yio v K®OKOTOINoN HOC TOKIAING YEWYPAPIKOV
dopmv dedouévov. ‘Eva aviikeipevo (object) GeoJSON pmopei v avtimpoo®mEDEL Lol
yeouetpio (geometry), éva yapaktnpiotikd (feature) N po cuAloyn yopaktnpiotikadv (feature
collection). YmootpiCovtor ot akdrlovbor tomor yewpuetpiag: Point, LineString, Polygon,
MultiPoint, MultiLineString, MultiPolygon kot GeometryCollection. "Eva. GeoJSON feature
nepiéyel €va. geometry object kot tpdcobetec 1010t TEC (Properties), evo éva feature collection
avtimpoownevel pia Mota oo features. ‘Eva mopadetypo gaiveton Topakdto:

{ "type": "FeatureCollection",
"features": [
{ "type": "Feature",
"geometry": {"type": "Point", "coordinates": [ , 1},
"properties": {"propO": "valueO"}
}I
{ "type": "Feature",
"geometry": {
"type": "Polygon",
"coordinates": [
[ I ' 1, [ ' 1, 1 ' 1,
[ ' 1, [ 1

4

1
b,
"properties": {
"propO0": "valueO",
"propl": {"this": "that"}
}

2.3.2 T'eopetpikoi vworoyiopol

To response a6 to API neptlopfdver Tic GLUVTETAYUEVES TOV KOPLODV TOV TOAVYDVOL LLOG
YETOVIAG. XKOTOG NG eQopuroyng eivarl va avalntmoet oto Foursquare VENUES ce ovtn v
neployn. Opwg, n avalntnon oto Foursquare yivetat € KUKAKO 3ioK0 Kt Ol G€ TOADY®VO.

' avt6 10 AOYO Kataokevdotnkoy 600 HEBOSOL Yo TOV VTOAOYIGHO TOL KEVIPOL KOl TNG
axtivag Tov KhkAov mov mepPdArel Eva TOADY@VO.

e H pébodog calCentroid(JsonArray coords) O0&ETOl ®G £(60J0 TOV TIVOKO TWV
CUVTETAYLEVOV TOV KOPLPDOV €VOG TOADYDVOL KOl EMIOTPEQPEL TIG GUVIETAYUEVEG TOV
KEVTPOL PBépovg tov, mov vroAoyilovtal g ot aplBuNTIKol HEGOL TV CLUVTETAYUEVOV OA®V
TOV KOPLPDV.

e H pébodog calRadius (JsonArray coords, List<Double> centroid) d&xeTon g
€10000 TOV TVOKO [LE TIG GLUVTETAYUEVES TOV KOPLP®DV EVOG TOAVYMOVOL Kol Lo AMGTOL LLE TIG
OCLVTETAYUEVEG TOL KEVTPOL Papovg Tov. Emotpépet T péyiot andotaon HeTa&d KATolog
KOPLONG KOl TOL KEVTPOL PAPOVE TOL TOALY®OVOV, 1 oTtoio VIToAoYileTal e TN XPNON TOL
tomov Haversine [8]:
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o = Sin*(A@/2) + €OS @1 - COS @2 - SIN*(AN/2)

c=2-arctan(+/a / V1 — a)

d=R-c

OTOL: P TO YEWYPAPIKO TAATOG, A TO YE®YPOPIKO UNKog kot R 1 aktiva g I'mg

2.3.3 Amofnkevon GeoJSON ot MongoDB

TéNog, £yovtag OAa To TOPATAV® dedopéva yio pio TOAN, 1 EPOPUOYN T ATOONKEVEL GTO
collection tg MongoDB pe 6voua avtd g noinc. Enedn n MongoDB eivon document-
oriented Bdaon dedopévav, To dedopéva amobnikedovtar og Eyypapo popene GeoJSON ue ™
xp1on ¢ peBoddov saveNeighbourhoods (String areaname, JsonObject hoods) .
[Mopakdto eaivetor Eva mapaderypo T€To100 gyypapov:

{
" id" : ObjectId("571339cl1299£210a38cl1l9e89"),

"geometry" : {
"type" : I'Polygon" ,
"coordinates" : [

]
b,

"type" : "Feature",
"properties" : {
"name" : "Mill Basin",
"population" : ,
"centroid" : [
{
"lng" : - ,
"lat"
}
1,

"radius" : [

]
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2.3.4 Neighbourhoods Service — Block Awdypappa

10 mapokaTm didypappo tapovolalovior mg blocks ot facikég pébodot mov vAomoOnKay
Y10, TO SEIVICE Kot TEPYPAPNKOV GTNV TPOTYOVUEVT EVOTNTA, EVE LE BEAN VTTOSEIKVOETOL ) POT|
TOV 0edoUEVODV peTald Tovg.

Zetashapes API
=
o
T 8
area area, id . GeoJSON , | .
—— P getAreald getNeighbourhoods » saveNeighbourhoods
A A A
c =] < 8
0] (e} o
g _ & = o B z
o lo% = = =
® 2 & &l |7 2
\4 v \4 v
countyid.txt calCentroid calRadius area Collection

Zynuo 2.6: Neighbourhoods Service Block Diagram

2.4 Service avalntmong Tov venues oto Foursquare

Xe oUTN TNV EVOTNTA TEPLYPAPOVTOL OL AElTOLPYieC TOL VAoTOWOnKav og Java yio v
avaKTNOoN TOV KOTyoplwv t®v Venues amd to Foursquare API, tv avalnmmon tov
onuoeiéotepwv Venues yio kdbe yertovid piog mOANG Kor TV amofnkevon Tovg oTo
KotdAAnio collection tng MongoDB.

2.4.1 Foursquare APl & Categories Search

To Foursquare swatnpet pio ektevi) GLALOYN OO TOTOOEGIES, EMYEPNOELS, EKONADGELS Ko
OPYOVIGHLOVG KOl EMLTPENEL GE TPOYPOULUATICTES VOL TN YPNOYLOTOL00V G PAoT) 0E00UEVAOV Yol
TG EPAPUOYEG TOVG Ywpig va amonteiton authentication. To API [9] anotelel T diemapn yio T
EMKOW®VIOL Log Epopproyng pe t Paon dedopévav tov Foursquare, déyetor HTTP GET
Requests o¢ popen URL kot emotpépet Eva response og popen JSSON.

H gpappoyn mov avantdydnke ypetdletor oe TpdTN EAGT TIG KOTNYOPies TV VENUES GTO
Foursquare kot 6Aeg TIg vToKATNYOPIES TOVG, LE GKOTO TN LETEMELTO AOONKELGN TV VENUES
oto katdAAnio collection tng MongoDB. Anuovpyei, Aowmdv, to akdrovbo URL ko péom tng
pedddov getCategories (String url) otékvel éva GET request:

https://api.foursquare.com/v2/venues/categories?oauth_token=DOZIUZ5HPYTZ2UWH2EF
EOQBEAUFBVGINFET2FOGHKKOFTDKM&Vv=20160429
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To response and 1o API givorl g mopakdto popenc:

{
"meta": {
"code": ,
"requestId":"57238aad498e5efb40efd98c"
},

"notifications": [

{
"type":"notificationTray",
"item": {
"unreadCount":
}
}

1,
"response": {
"categories": [
{

"id":"4d4b7104d754a06370d81259",
"name" :"Arts & Entertainment",
"pluralName":"Arts & Entertainment",
"shortName":"Arts & Entertainment",
"icon": {

"prefix":"https:\/\/ss3.4sqgi.net\/img\/categories v2\/arts entertain
ment\/default ",
"suffix":".png"
},
"categories": [
{

"id":"56aa371bedb08b9%9a8d5734db",
"name" : "Amphitheater",
"pluralName" :"Amphitheaters",
"shortName" :"Amphitheater",
"icon":{

"prefix":"https:\/\/ss3.4sgi.net\/img\/categories v2\/arts entertain
ment\/default ",
"suffix":".png"

b,

To response meptiappavet éva wivako pe JSSON objects, 6mov 10 kabéva avamapiotd pio
kotnyopia (my Arts & Entertainment). e xdfe katmyopio, vrapyet GAAOG Evag mivakog HE
JSON objects, mov mepilappdavel dieg tig vmokatnyopieg (my Amphitheater). H spapuoyn,
Aowmov, kpatdel o€ pio Aota and JSON objects ta ovoparta tov Katnyoptdv kot ta ids Tov
VIOKOTIYOPLOV TNG Kabepiag, mwy:

{

"name": "Arts & Entertainment",
"child cat ids": ["56aa371bed4b08b%a8d5734db", ...]
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2.4.2 Explore Foursquare Venues

e emduevn eaon, yivetor ) avalntnon tov Foursquare venues oe Ka0e yertovid g mOANG.

I"a v mpoetopacio Tov URL yo To request akolovBovvtal to emodueva frypota:

Avaktovtal amd T MongoDB ta yewypapikd dedopéva and to collection pe ovopa avtd
™G TOANG HES® NG MeBOOoV findHoods (String areaname) . H pébodog emotpépet
évav mivaxo pe JSON objects, 6mov to kabéva, avomoplotd pia yertovid.

Amo xdbe JSON object (yertovid) Aaufdavovtor 1 axtivo (radius) kot o1 GUVTETOYUEVEG TOV
KEVTPOL TOV KLKAOV (centroid) mov meptBaiiet T YELTOVIAL.

Anpovpyeiton o URL pe mopapétpoug Tic GLUVIETAYUEVES TOL KEVTIPOL, TNV OKTival
avalTnong Kot 1o pHéyloto aplud amotelespdtwv, Tov givorl 50 yuo kabe request. H popon
evog tétoov URL gaivetan mopakdtom:
https://api.foursquare.com/v2/venues/explore?client_id=UR1CQXWS0U5Z5YY X0QHJU
DBJ2GLIVSZNASYOL140GMLVULFI&client_secret=00CNNY3JZJ4FBDSDAWQQ
PHKGOQ425GAMZCHWBR51J0301240&Vv=20160429&11=40.72610609210526,-
73.9857985394737&Iimit=50&radius=1321.0

¥t pébodo exploreVenues (String url) otélvetar oto APl to GET request. To

response eivan £€va. JSON document, to oroio mepiéyet Evav mivaxo pe JSSON objects, to kabéva
and ta omoia meprypdoer €vo venue. Ilepiéyxert minpogopieg, O6mwg Ovopa, Koatnyopio,
devbvvon, otoyeio emkowvoviog, Pabporoyia, oydA ypnotwv, wpdpro, kAm. ‘Eva
TOPAOELY L TETOLOV EYYPAPOL TTapovatdleTon oty evotnta 2.4.3.

Téhog, n pébodog createGeoTson (JsonObject venue) Onuovpyeil éva GeoJSON

object ue TAnpogopieg yio TNV Tom00ecion EVOG Venue, pe okomd va yivouv apyodtepa KAmolo
geospatial queries otn Paon dedopévav, ta onoio amartovy 10 cvykekpuévo format. ‘Eva
Tapadetypa gtvor 1o €ENG:

{

"type" : "Feature",
"geometry" : {
"type" : "Point",
"coordinates" : [
]
}I
"properties" : {
"name" : "La Villa Pizzeria",
"category" : "Pizza Place",
"id" : "4b193722f964a52056d923e3"

2.4.3 AnoBnkevon tov Venues 6t MongoDB

"Exovtag, Aowwdv, OAa o Topamive dE00UEVE. Yo TO. VENUES og pia YEITOVIA, 1| EQPOPLOYY

amofnkevel kabe Eva and avtd oto collection tg MongoDB pe dvopo owtd g katnyopiog
nov avikovv. Emeldn oto JSON object mov meprypdoet éva venue meptiappdvoviol povo to
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6vopa kat to id g vrokatyopiag tov, sival avaykaio va Bpebei o dvopa g yevikdTepNg
Katnyopiog mov aviKet, Ty 1 vokatnyopio Burger Joint el parent category t Food.

I'U avtd 10 AOYO KaTaoKELAGTNKE 1 H€O0OOC getCategory (String cat id), mn omola
déyxeTon ¢ gicodo 1o id tng child category, to avalntd otn Aioto TOV KOTNYOPLOV OV
avaeépinke otnv evotnta 2.4.1 Kou emoTpépet To Ovopa TG parent category.

2 ovvéyeln, ot uéBodo saveVenue (String catname, JsonObject venue,
JsonObject geojson) amobnkevetar to JSON document gvog venue oto collection pe
ovopa owTo G Kornyopiog tov. 'Eva moapdoetypa t€1010v £yypdeov @aivetol TopokdTm:

{

" id" : ObjectId("571339c3bae05d5e03160143"),
"name" : "Mill Basin Kosher Deli",
"id" : "4b660358f964a520560e2be3",
"contact" : {
"phone" : "7182414910",
"formattedPhone" : " (718) 241-4910"
}I
"location" : {
"address" : "5823 Avenue T",
"crossStreet" : "E 59th St",
"lat" : ,
"Ing" : - ,
"distance" ,
"postalCode™ : "11234",
"cc" i "Us",
"city" : "Brooklyn",
"state" : "NY",
"country" : "United States",
"formattedAddress" : [
"5823 Avenue T (E 59th St)",
"Brooklyn, NY 11234",
"United States"
1
}I

"categories™ : [
{
"id" : "4bf58dd8d48988d146941735",
"name" : "Deli / Bodega",
"pluralName" : "Delis / Bodegas",
"shortName" : "Deli / Bodega",
"icon" : {
"prefix"
"https://ss3.4sgi.net/img/categories v2/food/deli ",
"suffix" : ".png"
by
"primary" : true
}
1,
"verified" : false,
"stats" : {
"checkinsCount" : ,
"usersCount" : ,
"tipCount"
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b,

"url" : "http://millbasindeli.com",
"price" : {
"tier" : 3,
"message" : "Expensive",
"currency" : "$"
b,
"hasMenu" : true,
"rating" : 8.5,
"ratingColor" : "73CF42",
"ratingSignals" : 48,
"delivery" : {
"id" : "34966",
"url™ : "http://www.seamless.com/food-

delivery/restaurant.34966.r?a=1026&utm source=Foursquare&utm medium=
affiliate&utm campaign=SeamlessOrderDeliveryLink",

"provider" : {
"name" : "seamless"
}
},
"menu" : {
"type" : "Menu",
"label" : "Menu",
"anchor" : "View Menu",
"url" : "https://foursquare.com/v/mill-basin-kosher-
deli/4b660358£964a520560e2be3/menu",
"mobileUrl"
"https://foursquare.com/v/4b660358£964a520560e2be3/device menu"
},
"allowMenuUrlEdit" : true,
"hours" : {
"status" : "Closed until 9:00 AM",
"isOpen" : false,
"isLocalHoliday" : false
b,
"photos" : {
"count" : O,
"groups" : []
b,
"hereNow" : {
"count" : O,
"summary" : "Nobody here",
"groups" : []
},
"geojson" : {
"type" : "Feature",
"geometry" : {
"type" : "Point",
"coordinates" : [
-73.91818,

40.6156116666667
]

by

"properties" : {
"name" : "Mill Basin Kosher Deli",
"category" : "Deli / Bodega",

33



"id" : "4b660358£964a520560e2be3"

2.4.4 Geospatial Queries ot MongoDB

Exteddvtag Tic mopamdve Aeltovpyiec emavoAnNTTikKd Yo KdOe yertovid g wOANG,
vdpyovv TAEov otn Pdon dedouévav OAa Ta amapaitnto dedouéva. Mio akdun Asttovpyio
7oV Kpidnke avaykoaio yio TV HETENELTA ELPAVIOTN TOV OEGOUEVMV GTO YAPTN NTOV 1] AVOVEDCT)
TOV €yYPAQPOoL KAOE yerToViAg e Tov apBpd Tmv VENUES ava Katnyopio mov Bpédnkay o ovty.

YnrevOopiletar Tmg ta amoteAécpata e avaltnong oto Foursquare agpopovv Tov KHKAO
nov mepPaAiet pia yertovid Kt 0yl To moAvymvo ts. ‘Etot, Aowmdv, vAomomOnke n péBodog
countVenues (JsonObject hood, String catname) mOL UETPAEL TOL VENUES TNG
Katnyopiag catname mov Bpickovtat péca 6to ToAVYmvo TG yertovidg hood. IMapdderypo evog
1010V query ot MongoDB oe Javascript sivai to eéng:

var neighbourhood =

db.getCollection('Manhattan').findOne ({"properties.name":
"Gramercy"});

var venues =
db.getCollection('Food') .count ({"geojson.geometry":{S$SgeoWithin: {Sgeo
metry:neighbourhood.geometry}}}) ;

Téhog, éxoviag perprioet  to  Venues Olhov TtV  komnyopuwv, 1N uéBodog
updateHood (String areaname, JsonObject hood, String catname, long

count) mpocbétel 610 £yypago g yertovids Eva JSON object 6mwg o mapoakdtm:

"venues" : {
"Arts Entertainment" : NumberLong(0),
"College University" : NumberLong(0),
"Event" : NumberLong(0),
"Food" : NumberLong(8),
"NightlifeSpot" : NumberLong(0),
"Outdoors Recreation" : NumberLong(0),
"Professional OtherPlaces" : NumberLong(0),
"Residence" : NumberLong(0),
"Shop Service" : NumberLong(5),
"Travel Transport" : NumberLong(0)
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city |

2.4.5 Venues Service — Block Adypappa

10 mopokdtom Sidypoaupa tapovotdlovior mg blocks ot acikég uébodor mov vAomomOnKav
Y10, TO SEIVICE Kot TEPYPAPNKOV GTNV TPOTYOVUEVT EVOTNTA, EVE LE BEAN VTTOSEIKVOETOL ) POT|
TOV 0edoUEVODV peTald Tovg.
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Zymuo 2.7: Venues Service Block Diagram

2.5 Server & Routing

2T1G TPONYOVEVEG EVOTNTES OvOADON KAV 01 AglTovpYieg TOL VAOTTOWONKaY Gg Java yio TV
ghpeon kot amodnKevon TV 0£d0UEVOV TOV B0l ATEIKOVIGTOVV GTO YAPTN NG EPAPULOYNG. ZE
avt Vv evotnta mapovotdleTal 1 doun evog evdlduecov layer, mov pecoAaPei otnv
EMKOVOVIOL TOV ETUEPOVS TUNUATOV TOV GULGTNUOTOC. XVYKEKPULEVA, TEPLYPAPETOL M
Aertovpyion €vog server mov Olayewpiletor oo requests mov yivovtor amd TO YOAPTN KO
TPAYUATOTOLEL TOL KATAAANAQ queries otn fdaon £30UEVOVY Y10 TNV OVAKTNON TOV KOTIAANA®Y
dedopEVMV.

O server g epappoyng viomomodnike pe ™ xprion Tov Node.JS runtime environment [10]
Kot tov Express web framework [11] og yAdooa mpoypappatiopov Javascript. H epappoyn
Eexvael Tov server, mov “axovel” oty mOAN 3000 o cuvoéoelc. O server déxetan HTTP
requests oe popen URL. To routing kabopilel Tov tpoémO TTOL 0 Server o amavtncel e éva
request. T kaOe éykvpo request, £xet viomomnOei pio handler function mov etowdlel o
KATAAANAO response.
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2.5.1 Mongoose & Handlers

O router, yio kabe request kaiei pio handler function, n onoia kdvel kdmowa queries ot
MongoDB ka1 otélvel og response to katdAinio dedopuéva. O driver tng Node.JS ya
MongoDB mov ypnouonomdnke otnv gpoppoyn eivar o Mongoose [12]. H oovdeon pe
Baon dedopévav “foursquare” yiveton og e€ng:
var mongoose = require('mongoose');
mongoose.connect ('mongodb://localhost:27017/foursquare’, function
(error) {

if (error) {
console.log(error);

}
})

1 ovvéyela, opiletal n doun twv collections, ota omoia Oa yivouv ta queries. AnAdvovtot
dvo schemas, éva yia ta collections twv nolewv Kt éva yia ekelva Tmv Venues.

var Schema = mongoose.Schema;

var CitySchema = new Schema ({
type: String,
geometry: Schema.Types.Mixed,
properties: {name: String, centroid: Array, radius: Array}

}) s

var VenueSchema = new Schema ({

name: String,

geojson: {geometry: Schema.Types.Mixed, properties:
Schema.Types.Mixed}
b

[Mopokato mopovowdletoar n handler function yw requests mov a@opovv 0 GHvoro TOV
yertovimv pog moang. To HTTP GET request yiveton pe éva URL g popeng /hoods/ :city,
O6mov 1 TP ApETPOG “City” maipvel og Tiun to dvopa piag ToANg. Méom tov Mongoose, yivetot
éva find query oo avtictoryo collection tng MongoDB kot to response givat £vog mivokag and
JSON objects, 6mov 10 kabéva avomaplotd pio yeItovid, pe douf ATy OV TAPOLGIAGTNKE
otV evotnta 2.3.3.

router.get('/hoods/:city', function (req, res) {
var City = mongoose.model('City', CitySchema, reqg.params.city);
City.find({},{" id": 0}, function (err, docs) {
res.json (docs) ;
})
b

Me tov 1610 tpomo Aettovpyei ko 1 handler function yia requests mov apopodv T venues oe
pio  yertovide. To URL  tov HTTP GET request eivor g  HOpONS
/venues/:city/:hood/:category Kol mePE)EL TPEC mapapéTpovg: City, hood xat
category. Exteheiton mpdto To qUErY yio tnv €0PEGT TOV TOAVYDVOL TG YEITOVIAG KL £TELTO, TO
query mov avalnté oto collection to venues tng katnyopiog mov Ppickoviar péca 6To

36



noldyovo. To response givor évag mivakag and JSON objects, mov mepiéyovy povo to field
“geojson” tov £yypaeov Tov TAPOVCIACTNKE otV evotnto 2.4.3, dnhadn tnv tomobecio evog
venue oe GeoJSON format.

router.get ('/venues/:city/:hood/:category', function (req, res) {
var City = mongoose.model('City', CitySchema, reg.params.city);
var Venue = mongoose.model ('Venue', VenueSchema, reqg.params.category);
City.findOne({"properties.name": reqg.params.hood},{" id": 0}, function
(err, docs) {
Venue.find({"geojson.geometry": {$geoWithin: {Sgeometry:
docs.geometry}}}, {" id": , "geojson": 1}, function (err2, docs2) {
res.json (docs2) ;
)
b
b

2.5.2 Rendering Views

Téhog, o router stvor vrevBvvog kat yia v amoctorn ™ HTML celidag mov angucovilet
10 yaptn otov client. Tw éva HTTP GET request pe URL g popong
/map/:city/:category, to response 0a sivar 1 HTML cgAida tov ydptn, otV omoia Ha
TEPAGTOVLV Ol OVO TopaueTpol City kor category yio tnv amelkovion Tov KATdAANAmv
dEdOUEVDV.

Avtd yivetar duvato pe t yprion evog Jade template [13]. H template engine tov Express
framework divetl T duvatdtta dloyeiplong GTATIKOV 0PYEIDV G L0 EQAPLLOYT, OTIMG EIKOVEC,
html, i\n. Kotd v ektédeon, n template engine avtikabiotd tig petafintég o Eva template
LE TIG KOTOAANAEG Tipé Ko pe ) pébodo “render” petatpémetr to Jade template ce HTML
apyeio kot to otéAdvel otov client.

Y10 Topakdt® mopadetypa, yivetal render to apyeio map.jade, mov eivon to template tng
html celidag mov anekovilel To YGpTN KOl GTO 0TOI0 TEPVAOVTOL OL TIES TMV TAPAUETPOV City
ko category tov URL tov HTTP GET request.

router.get (' /map/:city/:category', function(req,res) {
res.render ('map', {
city: reg.params.city,
category: reqg.params.category,
b
b

2.6 Leaflet Map

H diemagn ypnot g epappoyng eivar €vag dtodpaotikog xaptng, mov ametkovilel pio
TOAN OV EMAEYEL O XPNOTNG YWPWOUEVN o yertoviec. Kabe yertovid eivar ypopaticpévn
avdioya pe to TANB0g Tev Foursquare VENUES piog Kotnyopiag mov evolapEPEL TO XPNoTN.

To base layer tov yépt, mov eumhovtifetar apyotepa He To SESOUEVO TNG EPAPLOYNG,
AopPaveror péow tov Mapbox API. Ta dedopéva tov yaptdv Tov Mapbox [14] £xovv morhég
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mmyés, onmg to OpenStreetMaps kot T NASA, evd oty avavéwon tovg cuuBdAilovy Kat ot
YPNOTEG TOV EQUPULOYDY TTOL Ypnoiuonotovyv to Mapbox, 6mwe to Strava kat to Runkeeper.

To customization g epeaviong tov yaptn kot | VILooTHPIEN TV AETOVPYIOV Y10, TNV
EMAPN Ue TO Ypnotn yivovror ue T Ponbeio tng Javascript Bipiiodnkng Leaflet [15].
Xpnowuonolgital omd v epapuoyn yio thv tpocdnkn twv layers, markers, legend, popups,
mouse events, ta omoia Oa TEPLYpaPOVV GTIC ETOUEVES EVOTNTEG.

2.6.1 Map Layers

To yauniotepo layer tov xaptn eivan éva tile layer kot dSnuovpyeitar wg e€ng:

L.tilelLayer('https://api.tiles.mapbox.com/v4/{id}/{z}/{x}/{y}.png?"',
{

maxzoom : ,
id : 'mapbox.light'
}) .addTo (map) ;

‘Eva mapdderypo tov “mapbox light” tile layer gaiveton mapaxdto:

+

0§

A

Leaflet | Map data ® OpenStreetiap contributers, CC-BY-SA, Imagery © Mapbox

2xnuo. 2.8: To “mapbox light” tile layer

[Maveo and to tile layer mpootibevion to layers mov oamewkovifovv T TOAVY®VO TMV
vertovimv. To Leaflet emtpéner v elcoywyn dedopévav yio ta layers ce GeoJSON format,
Ommg dMAadT eltvan amodnkevpuéva otn Pdon SdOUEVOV TNG EQAPLLOYTS.

Me ™ ypnon g jQuery, yiveton éva request yo v avaktmon tov JSSON document mov
neptypdoet to yeoypapika dedopéva. To URL tov HTTP GET request éxer ™ popon
/hoods/:city ki 0Twe meptypdonke oty evotnta 2.5.2, 0 router avadapPfavet Tnv avaxKtnon tov
dedopévav. To response eivon évag mivakog amd features pe m popen JSON object kot yio
KaOe feature, dnradmn yerrovid, dnovpyeiton vo layer. H jQuery pébodog paiveron mopokdto:

$.getJSON('/hoods/' + "#{city}', function(result){
geojson = L.geodson(result, {
style : style,
onEachFeature : onEachFeature
}) .addTo (map) ;
})
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o kaBe feature layer, extelovvral ot cuvaptioelg “style” ko “getColor”, mov kabopilovv
TO YPOUO TOV TOAVYDOVOV avAAOYO LE TOV aptBpd Tev VENUES pog katnyopiog oe avtod. Onwg
neprypdonke otnv evotnta 2.4.4, avt) n mAnpoeopia Ppicketol oto medio “venues” tov
EYYPAPOV L0 YELTOVIAG.

function style(feature) {

return {
weight : 2,
opacity : 1,
color : 'white',
dashArray : '3',
fillOpacity : ,
fillColor : getColor(feature.properties.venues.#{category})
}i
}
function getColor(d) {
return d > ? '#016450" : d > ? '#02818a’
d > ? '#3690c0" : d > ? '#67a9cf’
d > ? '#ao6bddb' : d > ? '#d0dleo!
d > ? '"#ece2f0' : "#fff7fb';
}

Me mopopolo tpoémo, dnpovpyodvron emmAéov layers yio to markers mov avamoapiotody o
venues og pia yertovid. H jQuery pébodog mov @aiveton mapakdto koieitor 6tav o ¥piotng
Kavet click Tavo oto ToAdY®VO g YEIToVIdg KL ¢ amotéAeopa dnpuovpyeitat Eva layer yio
K6Oe venue. e avtd 10 omnueio yivetor TANPOS Katavontds Kt 0 AGYoG Yoo TOV Omoio
pooTédnKe 10 MEdio “genjson” oto £yypapo Tov mEPLYpapeL va Venue (evotnta 2.4.2), apol
10 Leaflet ypeidletar avtod to medio yia t dnpovpyia tov GeoJSON layer.

$.getJSON('/venues/"' + '"#{city}/' + feature.properties.name +
"/#{category}', function (result) {
L.geoJdson(result, {
onEachFeature: onEachFeature2,
pointToLayer: function (feature, latlng) {
return L.marker (latlng);
}
}) .addTo (map) ;
})

I kaBe marker layer, extedeiton  cvvaptnon “onEachFeature2”, 6mov mpooctibeton otov
marker to mepieyduevo tov Popup mov eueaviCetor O6tav yiver click otov marker. To
TEPLEYOUEVO aVTO AopfdveTorl omd To TEdio “geojson ” tov eyypapov evog Venue.

function onEachFeature2 (feature, layer) ({
var popupContent = '<a
href="https://foursquare.com/v/"'+feature.properties.id+'"class="venu
e">"+feature.properties.name+'</a><br>'+feature.properties.category;
layer.bindPopup (popupContent) ;

}
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2.6.2 City Search

‘Eva amd o o onpovTikd yopaKTnpIoTIKd Tov ¥apTn eivat 1 SuvaTOTNTA TOV YPNOTN Vo
EMALYEL TNV TOAN KOl TNV KOTNYopia TV VENUES TOV TOV EVALOQEPOLV. Y AomoOnke, Aoutov,
n Aewrovpyio ¢ avalntnong pog moANg ypagpovtog to dvoud g oe éva textfield pe
autocomplete ko emAéyovtag amd pio AMota dtabécipumv moremv. ITapdAinia, vrdpyovv radio
buttons yia tqv emhoyn g Kartnyopiag Twv VENUES ov o ePeavictovv, Ta 0moio AEITovpyohv
og ocuvovacuo pe to textfield ywo v npaypatonoinon g avalintnong.

H avalnitmon viomomOnke pe t yprion tov plugin Leaflet.Control.Search [16]. O tpomog
Agrrovpyiog Tov potalel pe avtov yio T dnuovpyio layers.

o Apywd, pécm tng jQuery peboddov $.getJSON('/listCollections') haupaverol
amd ™ Paon dedouévmv Evag mivakag pe to ovopata tmv collections mov meprypdgovv
TOAELG.

e [0 kdBe oToLyEio TOV Tivaka, dnpovpyeiton va layer Tov wepiéyet Evav marker pe dvopa
avtd ¢ moAng. Ovolootikd, 1 Aioto Tov autocomplete oto textfield tng avalntnong
nepLopPavel Ta ovopaTo aVTdV TV markers.

e Téhog, pe mapapétpovg to dvopo ¢ mOANg amd to search textfield kot to dvopo g
Kkatnyopiag and to radio button, dnuiovpyeitar to URL yio tnv paypotonoinon tov HTTP
GET request ka1 poptadveratl pe tn Pondeia tov router n véa celida, OT®MG TEPLYPAPNKE
otV evotnra 2.5.2.

controlSearch.on('search locationfound', function(e) ({
var cat = $('input[name="category"]:checked").val();
location.href = '"http://localhost:3000/map/"' +

this. input.value + '/' + cat;

b

Leaflet.Control.Search
Example: search vector features in GeoJSON layer by property

.

[
_ ming Milwaukee

EI—

Alabama Lincoln

el

Alaska

Arizona

Arkansas

2yniua 2.9: Hapaderyuo. yprione tov Leaflet.Control.Search plugin
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2.7 Xovoeon ue e€mtepikn Pdon dedopévmv

H epappoyn €xel oyediootel pe 1€1010 TpOTO, MGTE VO EMTPEMEL T GUVOEST UE oL GAAN
Baon dedopuévov ylo TNV AmEKOVION TOV amoONKELUEVOV TANPOPOPIOV 61O YapTn. '
napaderyua, pumopei vo ouvoebei ue o database pe ovopo “fire”, é6mov amoOnkedovrar og
poper) GeoJSON ot tonoBecieg 6TOL TOpATNPNONKAY TVPKAYIES KOl VO ELPOVIGEL GTO YAPTN
v Tonobecio Kot Tepaltépm mAnpopopieg yia kdbe yeyovac.

H cOvdeon tov server pe ) Pdon dedopévov “fire” yivetar wg €€R¢:

var conn2 =
mongoose.createConnection ('mongodb://localhost:27017/fire', function
(error) {
if (error) {
console.log(error);

}
b

H Bdon mepiéyer cuiloyég mov n kébe pia aviumrpocwnedel pia TOAN, evd KABe £yypago
TEPEYEL TANPOPOPIEG Y00 TNV TLPKAYLE o€ pio tomobecio e GeoJSON format. Xe avtd t0
nopadetypa, kébe tonobecio givor Eva onueio (Point) pe cvvtetayuéveg (latitude, longitude)
Kot TepAapPvet Eva dvopa Kot Ty NUEPOUNVia/dpa Tov mapatnpnOnKe 1 mupkayid.

db.getCollection ('Brooklyn') .find({})

Brooklyn ':E:' 0.001 sec.

Key Walue
4 £33 (1) Objectld("373720dc217del2c0fbel 2ae") { 4fields }
_id Objectld{"573720dc217del2c0fbel 2ae")
" type Feature
4 3 geometry { 2 fields }
" type Point
4 M coordinates [ 2 elements ]
w2 [0] -73.91318
## 1] 40.613611
4 3 properties { 2 fields }
" name Mill Basin Kosher Deli
i date 2016-05-14 10:30:42,38592

’

2ynuo 2.10: Eva document ozo collection ”Brooklyn” ¢ database “fire”

Me 1ov 110 TpoTo oV epaviCovtor tao Foursquare venues ce o TePoyn, 6€ oVTO TO
napaderypa speaviCovrar markers otig tomobeciec mov mapatnpninke Tupkayid. Kdavovrog
click og pia meployn oo xaptn, extereiton n €€ng jQuUery puébodog:
var str = '/fire/' + '#{city}' + /' +

e.target.feature.properties.name;
$.getJSON(str,function(result) {
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L.geoJson (result, {
onEachFeature: onEachFeature?2,
pointTolLayer: function (feature, latlng) {
return L.marker (latlng);
}
}) .addTo (map) ;

})

Mécm tov router tov server, ekteAovviot £vo qUEry otn Baon g EQpopLOYNIG Yo TV E0PEST
TOV GUVIETOYUEVOV TOL TOADYOVOL TG TTEPLOYNG Kot Eva query oty fire database yio v
ehpeon TV onueiwV (TVPKAYIDOV) TOV TEPLEYOVTOL GTO TOADYWOVO (YEITOVIA).

router.get('/fire/:city/:hood', function(req,res) {
var City = conn.model('City', CitySchema, reqg.params.city);
City.findOne({"properties.name": reqg.params.hood},{" id": 0},
function (err, docs) {
var City2 = conn2.model('City', CitySchema,
req.params.city);
City2.find({"geometry": {SgeoWithin: {Sgeometry:
docs.geometry}}}, {" id": 0}, function (err2, docs2) {
res.json(docs?2) ;
b
b
})

O router emotpéper JSON documents émw¢ 0 TOPOKATO:

{
"type" : "Feature",
"geometry" : {
"type" : "Point",
"coordinates"™ : [
1
b,
"properties" : {
"name" : "Mill Basin Kosher Deli",
"date"™ : ISODate("2016-05-14T10:50:42.3892")
}
}

To anoteléoparta supavifovror mg markers kot kavovrag click mve tovg eppaviletor éva
popup e To dvopa g Tomofeciag Kot TNV nuepounvic/mpa TG GOTIIC:
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Fire Locations in Brooklyn
Flatlands

Mill Basin Kosher Deli = \

0-10
2016-05-14T10:50:42.3892 10-20

20-30
30-40
40-50
50-60
60-70
70+

| =

Leaflet | Neighbourhood data ® The Neighbourhoods Project, Map data ® OpenStreetMap contributors, CC-BY-SA, Imagery ® Mapbox

Zynuo 2.11: Hopdderyuo ameikovions e 1omobeciog Hiog TUPYKOYIGS 010 XGpTH
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KepdAiaio 3
Epyaieia AvadntuEne Aoyiouikon

3.1 Ewcoayoyn

Ye outd TO KEQPAAOO TEPLYPAPOVIOL Ol YANCGCEG TPOYPOLUATIOUOD, Ol TAATQOPLES
avATTUENG AOYIGHIKOD Kol YEVIKOTEPO Ol TEYVOAOYIEG TOL YPNCLOTOWONKAV Yoo TOV
TPOYPOUUATICHO TOV KABe pépovg tng epapuoyns. Emiong, avaeépovtar ot Adyot yia Tovg
omoiovg emA&YONKav ®C KATOAANAOTEPEG o€ OYéon Ue OAA0, TApOUOlD  EPYOAEiaL.
[Tapovsialovror n yAdcsca tpoypappatiopot Java, 1 NoSQL Bdorn dedopuévav MongoDB, n
yprion tov Node.JS runtime environment yiwo. T dnuovpyio SErver kot ot dVVATOTNTEG TOL
Mapbox mg mapping platform og cvvévacud pe ™ Pirodnkn Leaflet yua to styling tov

XOPTN.

3.2 AVTIKELEVOGTPEPT|G TPOYPOAUUATICNOC & Java

H yAdooa npoypappatiopod Java foaciletol 6o povtéLo TG avTtikelpevootpepovg (object-
oriented) avantuéng Aoyicpkov [17]. To poviélo awtd amockomel 6TV opyavmon Tov
AOYIOUIKOV GE £vo, GUVOAO OO OAANAETIOpOVTA avTikeéva (objects). H emloyn avtodv tov
AVTIKELEVOV VTTAYOPEVETOL GLVIOWG OO TO PVGIKO KOGHO KOt TO TPOPANLLO TOL TPOKELTAL VAL
emvbel. Kabe avtikeipevo mepiéyet kdmota dedopéval, Tov yopaktnpilovy Ty KaTaeToon Tov,
Kol VAOTOlED KATOWL GUUTEPLPOPA. AVTIKEILEVA TTOV £YOVV TOPOUOLN HOPPY] UTOPOVV V.
opyavwBovv oe pia kKAdon (class). Mia kKAdon meptypdeet por GVAAOYN SEdOUEVOV Kol TIG
Aertovpyieg moOv AVTA emMOEYOVTAL, EVD KAOE OVTIKEIPLEVO Onpovpyeitol Katd Tn OtdpKeELo
EKTELEON G EVOG TTPOYPApUATOC Java Kol LITAPYEL LEYPL VA KOTAGTPAPEL.
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® FuelTank ( Passenger ( Engine

o |tresFuel : float @ name : String o engineRunning : boolkan
e maxFuelCapacity : float @ gethame () @ startEngine ( )
@ FuelTank () @ setName () @ stopEngine ()
@® addrFuel () @ sEngineRunning ( )
® ramoveruel () 2y
® sEmpty ()
@ isFull () - passengers 1
1 engne
- tank
1 1
O Gar

a angine : Engine
a passengers : HashMap
a tank : FuelTank
@ getMaxFuelCapacity ( )
@ getPassengerCapacty ()
@ getTopSpeed ()
@ reFusl ()
@ 3addPassenger ()
@ removePassenger ( )
® startCar ()
@ stopCar ()
Zynuo. 3.1: Aigypopua khdoewv piag aning Java epopuoyns. Kabe kiaon mepiloufaver Eva ovvolo
UeBoowv, Tov EMTEAODY KATOIES Ae1TOVPYIES

H otlocopio TOv OVIIKEWEVOSTPEPOVS TPOYPAUUOTIGHOD akolovONnke Kol ©TO
oxedopd g mapovoag epyosiag. Anpovpyndnke n kidon AreaClass mov mepilapPdvet
nebOdoVE Yoo TV VAOTOINGN T®V AEITOLPYIOV TOV SEIVICE TOL OVOKTO TO YEMYPUPUKA
dedopéva and to APL. H khdorn VenueClass apopd 6Aeg T AetTovpyieg Yoo TNV EMKOV®VioL
ue to Foursquare API, evd ot uébodotl g JsonClass kaAovvtal amd TIg VIOAOUTES Yo TO
parsing tov JSON documents. Télog, n MongoClass ypnowonoiei tov Java Driver tng
MongoDB yia v emwotvovia pe tn faon dedopuévmv.

‘Eva dAlo yoapaktnotikd tng Java eivar mog amotedel pio epunvevduevn (interpreted)
YADOGGA. O HETAYA®MTTIOTAG 0V TAPAYEL TEAMKO KMOTKOL, Y10, KATO10 GLUYKEKPULEVO VTOAOYLOTH,
aALG EVOLapECO KMOKa o€ popen bytes, mov ovoudletar bytecode. O evdiduecog kddikag 6t
ovvéyeln, ekteleitol amod Eva depunvéa (interpreter) g Java. To mieovéktmuo eivar 0Tl 0
KOOWKOG UTopel Vo EKTEAECTEL G€ TOAAG SLOPOPETIKA TEPPAALOVTO VTTOLOYIGTAV, OV PUCTKE
Kdmolog depunvéag Java eivar drabéoipog oe avtd. O depunvéag g YAdooog pali e 1o
oVoTNHO EKTEAEGTG TTPOYpapLdT®V (fun-time system) vAiomotel o eucovikn unyovn Java (Java
Virtual Machine, JVM). O dwepunvéag €xst ovamtoybeli yo opketd mepipdilovta,
ocLuPBdAlovTag €TOL OTN  UETOPEPCIUOTNTO TOV EKTEAEGIUOL KOOWKO TNG YADOOWS.
[Tpoypaupata Java pmopovv eniong vo EKTELEGTOVV ald TOVG TEPLGCOTEPOVS GVYYPOVOLS Web
browsers, kafévoc amd Tovg 0moiovs £XEL EVEMUOTMUEVT [0 ELKOVIKT unyovi Java yo v
aVayVOPLOoT Kot EKTEAEGT TOV EVOLAUECOV KMOKA.

XV €Qaproyn TOL VAOTOMONKE, TO. SErVICES TOL AVOKTOVV YEOYPAPIKA Oed0UEVO, KoL
Foursquare venues dote va to amodnkevcovy ot Pdomn dedopévav, EYovv TaKETOPIOTEL G
ekteELéoIa jar apyeia, mov meptlopfavouy Tov anycio kKmdika kot Tig BipAtodnkeg mov eivol
amopoitnTeg Yo T Aettovpyia Tovg. ‘Etotl, Aoudv, pmopovv va EKTEAEGTOVV GE OTOL00NTOTE
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VIOAOYIOTN] VTAPYEL €ykateotnuévo to Java Runtime Environment xouw m MongoDB,
aveEdptnta omd To LVTOAOITA TUAUATO TG EQOPLOYNG.

Téhog, n Java vrootnpilel moAlamAid vipata ektédeong (multi-threading). Ta moAlomAd
VIULOTO EKTEAEGTG OITOTEAOVV £VOL TTPOYPOUUOTIOTIKO LOVTEAO Y10 OVATTUEN AOYIGUIKOV, TTOV
amoutel TNV “Tovtoxpovn” ekTéAEOT) TOALDV dlepyaciav. Ot diepyacieg popalovtal Tov 1010
YOPO UVAUNG Yo TV EKTEAECT TOLG Kot T Owayeipion dedouévov. Ta moAlamAid vruoto
EKTEAECNC OMOTEAOVV EMIONG KOl L0 ATOJOTIKT AVOT 6€ TOAAG TpoPANpata, apod cuvidme N
evaAloyn ekTédeoG avapesa ota dtdpopa vipata dgv gival wiaitepa damavnprn. Eeappoyéc
OV YPNGLULOTOLOVV TOAAATAL VLOLTO EKTEAEGTC TOPOVGIALOVV PEATIOUEVT] OTOKPLOT TPOG TO
YPNOTN KO, 0O TPOYPOUUATIOTIKNG ATOYNG, £ivatl GuVHO®S EVKOAOTEPES VO avamTLYHOV.

YTaL SErVICES TG GLYKEKPIUEVTG EPUPLOYNG OEV EKTEAOVVTOL TOAAATAG VAT TOPAAAN AL,
OlOTL VINPYOV UEPIKE TPOPANUOTO GLYYXPOVIGHOD T®V OedOUEVOV HE TO TUNUHOTO TNG
epappoyng mov Pacilovtal o acvyypovrn emikovovia, Tov Ba avaivbel oty evotra 3.4.
[Map’ Olo. avtd, mpocbétoviag évo evoldueco layer mov Oa kdver cvyypovioud TV
amotedecpdtov, propei vo a&lonombel to multi-threading g Java oe pelhoviikéc ekddGeLg

™G PAPUOYNG Yo TN PEATIOON TG TaXOTNTAG ATOIOCNG TNG.

3.3 NoSQL Béoeig Agdopévav & MongoDB

H MongoDB eivar pio NoSQL Bbom dedopévov, mov mapéyet €vo unyovicpd mpog
amofMNKEVOT KO OVAKTNOT) 0EOOUEVOV OV £ival SIOLOPOOUEVA e AAAO TPOTO amd aVTO TNG
LLOPONG TTivaKe, IOV YPNGLLOTOIEITOL OTIS GYECIUKES PACELS OEOOUEVMV.

To oyeotaxd poviého ywpilet o dedopéva oe TOALOVS OAANAEVIETOVG TIVOKES Ol 0TToiot
amotelovvtal amd Ypopupés kot otAes. Koatd v avalnmmon dedopévmv, ot embuuntég
TANPOoPopiec TPEMEL VAL GLAAEXOOVV 0d TOAAOVE TTHVAKES KO VO GLVOLAGTOVV TPV VO LTOPOVV
va 00000v oty gpappoyn. Iopopoimg, katd v eyypagn Oedouévev, avT TPEMEL val
GLVTOVIGTEL KOl VO, Yivel 6€ TOAAOVG TTIVOIKEG,.

M document-oriented NoSQL Bdon dedopévav, 6nwg n MongoDB, maipver to mpog
amofnkevon dedopéEVa Kol To GLYKEVTPOVEL o€ documents ypnoiporoimvtog T popen JSON.
Ka0e JSON document pmopei va Oswpnbel og éva avtikeipevo mov Oa ypnoporometl amd tnv
epapuoyn. H gveh&io tov povtélov dedopévav mov TPOoKOTTEL, 1| EVKOAID TNG ATOJOTIKNG
Katavouns twv documents kot ot BEATIOGEIS ATOOOCNG TOV EYYPOPADV KOl OVOYVAOCEDV TNV
KaB16TOOV o TOAD OMUOPIAN EMAOYT Y10 TIG EPAPUOYEG OLOOTKTVOV.
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Relational MongoDB

Lr

c“i?‘;m‘” First Mame | Last Name City : "Mark",
a Jahn Doe MNew York : "sSmith",
1 Mlark Smith San Francisco "San Francisco",
2 Jay Black Mewark
3 Meagan White London
4 Edward Dzniels Bostan r M1=212=777=1212",
true,
Custo . W v
Phone Nurrber Type | Dnc |- ID"‘” : “home
1-212-555-1212 home T Q Ie
1-212-555-1213 home T i {
1-212-555-1214 cell F Q %1-212-777-1213",
1-212-777-1212 home T 1 ~ell”
1-212-777-1213 cell {null) 1 H
1-212-888-1212 home F 2 :

Zynuo. 3.2: Xoyrpion tov oyeciookod poviélov ue ovto ts MongoDB

Mo mv gpappoyn mov avarntdydnke, (nroduevn NTav po gvéktn Paon dedopévov, N
omoia Ba vroostpilel TOVS THTOVS SEOOUEVOV TTOV XPNGLOTOLIOVV Ol TEPIGGOTEPES VINPECIES
010 otadiktvo. Ta dedopéva mov Aappdvovion and ta APIs tov Zetashapes kot tov Foursquare
etvan oe JSON format. H MongoDB anofnkever 1o dedopéva o £yypapa 6e dvodkn
avaropdotacn mov ovopdietor BSON (Binary JSON). Ta éyypaga mov teivovv va €xovv
TapOUOLD. OOUT OpYUvVMOVOVTOL G GLALOYES. 'ETotl, Aowtdv, o€ yperdotnke vo oAAdEeL 1) doun
TOV €YYPAP®V KATd TNV arodnKevor| toug 6t Pdor dedopévav, amid TPocTEINKAV EMTALOV
nedia.

Alo éva mieovékmnuo g MongoDB eivar 01t mapéyel eyyeveic 0dmnyovg yio O eg TIG
Iuoeireic YAdooeg mpoypaupatiopod kot to frameworks. Ot vmootpilopevor odnyoi
neptiappdvoov Java, .NET, Ruby, PHP, JavaScript, Node.JS, Python, Perl, PHP, «Ar. Ot
oonyoi ¢ MongoDB sivar oyediacpévor va givar wiopotikol yuoo tnv kébe yAoocsa. Xy
gpyacio ypnoyomombnkay ot drivers tng MongoDB yua Java kot Node.JS. O Java vanpecieg
amonkevovy otn Pdon ta dedopéva mov Aappdvovv and ta APIS kot o Node.JS server exteAet
epoTHOTA 6TN BAoT Yo TNV AvAKTNOTN TOV 0E0UEVAOV TTOV Ba ELEAVIGTOVY GTO XAPTY.

Téhog, 1 MongoDB vrootnpilet moAlovg tHmovg eponuatwv. Eva epatnua propel va
EMOTPEYEL £Vl EYYPOPO N £va VTOGHVOAO GUYKEKPIUEVAOV TTeEdiwV péca o€ éva £yypago. Ot
TOTO1 EpOTNUATOV TTOV LToatnpilovtar amd T MongoDB eivot ot e€nc:

e To epoThrato KAEW100-(EVYOVE EMGTPEPOVV ATOTEAEGLATO POCIGUEVO GE OTOLO00NTOTE
nedio evtog Tov €yyplpov.

e To epoTUOTO EDPOVE EMOTPEPOLY AMOTEAEGHATO Paciopuéva e TIHES oL opilovTon MG
avicotTeG (.. LeYaAVTEPO amd, AMydTEPO OO 1) GO LE).

o To gpotuata avalnTong KEWEVOL EMGTPEPOVY OMOTEAEGLOTO PACIGUEVE GE OpIGHLOTOL
KEWWEVOD YPNOILOTOIDOVTAG A0Y1KoVS TereoTég (.. AND, OR, NOT).
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o Toa epotuato Aggregation Framework emotpépouvv abpoiouata TV OV EMGTPEPOVTOL
amo To epOTNUA (7). count, min, max, average).

e Ta gpomuota MapReduce ektelohv moAvmhokeg emeEepyacieg dedopéVOV Ol OTOLEG
exppalovtot o€ JavaScript kot ekteAoVVTOL TAVED ot dedopéva g Paonc.

o To yeoympikd EpOTHUATO EMCTPEPOVV ATOTEAEGUATO PACIGUEVO GE KPLTHPLOL EYYVTNTOG,
TOUNG Kot Eveong Ommg Tpocdlopilovtat amd Eva onueio, Ypouun, KOKAo 1 moAdywvo.

H vmootipién yeoywpikdv epotnudtov (geospatial queries) amodesiktnke 1diaitepa
YPNOUN otV €Pappoyn mov avartHydnke. Onme mapovcidomke oty evotnra 2.4.4, pio
Baowmn Aertovpyio omotelel 1 gupeon OAwV TV Venues (onueio) péco o pio yeErrovid
(ToAVY®VO) Kot eKTEAEiTAL EDKOAN KO YPYOPQ LE TN XPNON TOV TEAESTOV $geometry ko
$geoWithin tmg MongoDB.

3.4 Node.JS & RESTful API

To Node.JS eivar éva interface yio to V8 JavaScript runtime engine, 1o Stepunvéa g
Javascript mov ypnowomoteitar otov Chrome web browser kot ypnoipomoleitor yio tnv
extéleon kmoka oe Javascript oe €évav web server. o Tig Poacikég Aettovpyiec TV
EPapLoydV, 0Tmg dtdPacpa apyeiov kot HTTP requests, to Node.JS dwabétet éva mhovoio cet
BBAoONKOV pe kopyn Kot amAn demaen. o GAdeg Aettovpyieg, 1 KOWOTNTO TOV YPNOTOV
tov NodeJS é£yxet dnuovpynoet éva ohdkAnpo owocvotnuo ond Pirodrkes, mov
gykafiotdvrot ebkoAa pe ) xpnon tov Node Package Manager (NPM).

e évav tomkd LAMP server (Linux operating system, Apache HTTP Server, MySQL
relational database management system, PHP programming language), kd0e véa cOvdeon pe
T0 OWKOMGTH YEVVA €va VEO VNUO. EKTEAECNC Kol O UOVOS TPOTOG Yl Vo, LITOGTNPIEEL
TEPLOCOTEPOVS YPNOTES Elvar 1 TpocOT|kn mepiocdtepwv servers. To Node.JS dg ypnopomoret
rolvvnpotikotnto (multi-threading) ywo ™ OSwyeipion moAodv ocvvdéoemv [18], kabidg
otnpiletar o€ £va vipo eKTEAEOTG IE duvaTodTTa AcVYYpovNg E160dov/eEO6d0v (non-blocking
I/O). Mg avt6 tov 1pdmo, KGO aitnpo meAdtn o€ UTAOKAPEL TO VIO Kot OEV fvar amapaitntn
N XPNON TOAADV VNUATOV Yo LTOSTHPEN TOAA®Y ypnotadv. O tpdmog mov to Node.JS
eMTLYYAVEL acVYYpOoVN €16000/€5£000 elvan péom twv callback functions. ['a kaBe Aeitovpyia
opileton pa callback function, n omoia B kKANnOel dtav tedeudoel | ev AdY® Asttovpyia. ‘Etot,
10 ocvotnuo exkkvel pia Aettovpyio, cvveyilel otTic emOUEVEG KL OTOV 1 OlOdOKOGIOL QLT
olokAnpwOel kaAel Tnv callback function.
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SERVER CREATES NEW THREAD -
FROM UMITED POOL

OR WAITS FOR

AVAILABLE THREAD _

HANDLES EVENTBASED
CALLBACK ON SINGLE THREAD

Zynuoe 3.3: Awapopég uetalv Multi-threading kor AcOyypovig emkovawviag

‘Eva axoun mheovéktnua tov Node.JS eivar n gukolio emikowvmviag pe object-oriented
Baoeig dedopévarv, Ommg 1 MongoDB. Agdopéva mov eivar amodnkevpuéva oe poper JSON o¢
yperdlovton Kamota petatpony| yio vo oofactodv oto Node.JS kot ot Javascript givol woAv
e0kohog o yewpopdc twv JSON objects. Zovendc, omo@edyovTol Ol  HETOTPOTES
ypnopomolwvtog £va kotvo format otov client, 6tov server kot otn fdon dedopéEvmv, KAt Tov
£YIVE KOl GTNV TOPOVGO EPOUPLLOYY].

To Node.JS ypnowomombnke oty epapuoyn ya ™ dnuovpyio evog RESTful API [19],
mov oilel To pOLo £vOG evoldpecov layer yla ™ petapopd dedopuévmv LETaED YapTN Kot fAcng
dedopévav. 'Eva RESTTul APl mpénet va vtakovet otovg kavoveg g REST (Representational
State Transfer) apyitextoviknig, Tov givor ot e€ng:

e Client-Server: [1pénet va vapyet didkpion peta&d Tov server kot tov client. Ot clients dgv
emPopvvovtal pe v omodnkevon dedoUEVmVY, Ve ot servers oev emPophvovtal amd 1o
user interface. 'Etol, ot servers kot ot clients pmopovv vo oavamtuyBovv Kot va
avTikotactafovv aveEdptnta pe v Tpodtdheon 0t 1 diemapn peta&d Toug dev aAAALEL.
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e Stateless: O server dev amobnkevel otolyeian yioo TV KotdoToon Tov Kabe client. Avtd
ovvendyeton 6tL 0 client Tpémel va kpatdel OAa To GToLElo TOV TOV Elval AmopaiTnTO Yo
va opilel v mapoHoo KaTAoTAGT) TOV KO Vo To 6TEAVEL GTOV server, poli pe kébe request.
Eniong, 6a mpémnet va to aALalel avdAoya [LE TO response Tov Server.

e Cacheable: O server npémel vo vrodeikvoel otov client av to requests amodnkevovtot oTnv
cache 1 6x1. Ta dedopéva mov yapaktnpilovtar wg cacheable pmopodv va ypnoiponombovy
®¢ response og 1010 Owdoywkd request. Me avtdv tov TPOTMO amOPEVYyOVTOL KATOLES
aAniemdpdoelg client-server, feATidvVoVTog TIG EMOOCEL TOV GLGTHILATOG.

e Layered System: H emwowwvio peta&d evog client kot evog server mpémel vo gival
TUTOTOUNUEVT] LLE TETOLO0 TPOTO, DGTE VO EMTPEMEL GE LEGALOVTEG VO AOVTOVV GTa requests
OVTL TOL KEVTIPIKOV server yopic avtd va yiveton ovtiinmtd and tov client.

e Uniform Interface: Ta resources amoctéAlovtat o popen HTML, JSON 11 XML kou ké0e
UNVOLLO TEPLEYEL TANPOPOPIES Y1 TOV TPOTO eneEepyaciog Tovg and tov client.

AopBdavovtog vroyy to Tapamdve, vhomomdnke Eva web service mov déyetor HTTP GET
requests oe popery URL, my http://localhost:3000/map/Brooklyn/Food, avéAioyo pe tig
evépyeleg tov ypnotn mhveo oto ybptn. To Node.JS cvvoéetoan pe ™ MongoDB, 6mov
EKTEAOVVTOL queries Yo TV aviktmon tov KatdAinAiov dedopévav. Térlog, to RESTful
emoTpéPel Ta KatdAAnAa ocdopéva o JSON format yi v gpedvion tovg 6to YapTN.
[leprocotepeg Aemtopépeleg TG VAoTOINoNG Tapovsldlovtal oty evotnta 2.5.

3.5 Mapbox & Leaflet

To Mapbox givat évag Tapoyog online apT@dVv e TOAAEG SUVOTOTNTES Yo customization Ko
YPNOOTOlEITOL 0 TOAAEG ONUOPIAElG epapuoyés, Omwg Foursquare, Pinterest, National
Geographic, Roadtrippers, Evernote, Financial Times xot Etsy. Emiong, €xel ocvvelc@épet
ONUOVTIKA otV avintuén ToAlmv open source BipAodnkov kot epapuoyadv, onwg MBTiles
file format, TileMill cartography IDE, Leaflet JavaScript library ka1 CartoCSS map styling
language and parser.

Ta dedopéva Aappdvovror toco and open data mnyég, Onmwg OpenStreetMap ko NASA, 660
Ko oo proprietary data mnyéc, 6mwg DigitalScope. H teyvoroyia tov Bacileron oe Node.JS,
CouchDB, Mapnik, GDAL xou Leaflet. EminAéov, 1o Mapbox ypnoiponotel dedopéva omd
OpPaGTNPOTNTO TOV YPNOTOV TOL TO YPNCUOTOOVV, Ty amd TS €Papuoyés Strava kot
Runkeeper, ®ote va avayvopilet pe avtopotes pedddoovg edmn dedopéva kot va ta dtopldvet
N va ta avapépel 6toug cuvtereotés Tv OpenStreetMaps.

To Mapbox o1a0étet software development kits (SDKs) yia web ka1 mobile gpappoyég oe
dpopes YAMGGES Tpoypappaticpoy, omwg Javascript kot Python. Emiong, mpooeépet
duvatotto emkotvaviog pe moAld REST APIs ywa directions, geocoding, uploads, distance,
images, map matching, styles, KA.

To yeyovog 611 Ta dedopéva Tov gival Kupimg amd OPEN SOUrCe mTnyEg, 1) CLVEYNG OVAVEMOT)
TOV YEQYPUPIKADV TANPOPOPLOV KO OL OUETPNTESG OLVATOTNTES Y10l TNV TOPAUETPOTOINGCT TG
EUPAVIONG TOV YOPTOV OTOTEAEGAV TOVS Pactkovg AOYOLS Yo TOVG omoiovg emAExOnke to
Mapbox otnv vAomoinon g epapuoyns. Amé to Mapbox APl Aaupdveton to base layer tov
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http://localhost:3000/map/Brooklyn/Food

xGpTN, 670 OMOio TPoGOETOVTOL EMMAEOY AetTovpyieg e T PonBeia tng Javascript Bipiiodnkng
Leaflet.

Ta yapaxmmpiotikd g Piprodnkng Leaflet mov cuvtédecav oty emthoyn g eivon
amhotnTo, 10 pkpod uéyebog, o kodd documentation, ta moAAd tutorials kou  vrootpién
TOAL®DV LeBOS®V Y10 TNV EULPAVIOT TOV XEPTY KOL TOV AELITOVPYIDV TNG SIETAPNS XPNOTN.

H Leaflet eivaw ypoupévn oe Javascript kot vmwootnpiCet HTMLS5 xor CSS3. EmumAéov,
déxeton yeoypapikd dedopéva oe GeoJSON format, dnmg dnradn eivor amodnkevpuéva ot
MongoDB g gpappoync. Tleptocdtepec AETTOUEPELES YO TN AEITOVPYIO TNG TEPLYPAPOVTOL
omv evomra 2.6, evd 610 KePdAao 4 mapovoialoviar screenshots pe v epedvion tov
YOPTOV.

Py RN e " e e
+ 1 '.’ A"_ i Adso2 i o \"”a“ c“-‘& B %
[ ) u \ %" e %
el Wate 9 3 K. P s
i : SR , %
Hyde Park N AW
* \ 2 ) g
7 0 \“ yae Fari " :3‘ rzd‘g'md " N RGN L e
Sag:g:e A pretty CSS3 popup. N\ cu Gréen Park- ¢
£ Sepsy  Easily customizable. et
| Ad4202 i S
oY Q»‘,@
;|
A4 The Green
4 Park
South G2 7;-, \". =
.- z Hyde Parkléorne’r_.[ Ml A T PP
e \ Ly CarStiEytion Fijf ==~ == ot
= P e - ey g
—— Gae_——— —-. — Knightsbridge @ | £l - ol
Knightsbridge L ’:3 ",“E’ \\e‘ Leaflet | © OpenStreetMap contributors

2ynuo. 3.4: Hapaderyua yoptn mov ypnoiuowoiel Leaflet
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Kepdioo 4
Screenshots E@apuoyng

4.1 Anewcovion Ieproymv I[1OANg

2TV TOPOKATO EIKOVO QOIVETOL O YAPTNG KEVTIPAPICUEVOS AL TOUOTO, DGTE VO TEPIAAUPAVEL
oAdKANpo 10 Brooklyn, NY yopiopévo oe meproyég, 6mov n kébe pio givarl ypopoticpévn
avaroya pe tov aptud tov Food venues mov Bpébnkav oe avti. To base layer emiéyOnke
grayscale (mapbox light) yia va ivat o gvdidkpita to YpOUOTO TOV TEPLOYDV.

Food in Brooklyn

[+ i
= New York - 5 e % ) ¢ Sunset Park
S & > 29 Food venues i
QJ #
canm '
Bayonne
Valley St
® Food
D Arts & Entertainment Inwood 0-10
O Nightiife Spot 10-20
| ) Shop & Service o 20-30
¥ O Outdoors & Recreation 30-40
) Travel & Transport Arverne p 40-50
D Residence Atlar 50-60
Event 60-70
) Professional & Other Places ¥ 70+

O College & University

Leaflet | Map data © OpenStreetitap contributors, CC-BY-SA, Imagery © Mapbox, Neighbourhood data ® The Neighbourhoods Project

Zynuo. 4.1: Xaptne tov Brooklyn ywpiouévo oe yeitoviés

Kdatm 6e&1d vmapyet £va vmopuvnpa e To SIUGTHLOTO TOV TIUOV TOV OVTIGTOLYOVV GE KAOE
ypoupo. Ta dwwotiuoata elvor otabepd kol emA&ydnKov ©¢ avITPOoORELTIKG PACEL TOV
mAN00ovg TV VENUES avd meptoyr| ot PAcn dedopévav, evd To YPOUATO ETAEYONKAY ATd TO
colorbrewer2.org, to omoio mepiéyet colour schemes e161kd yia yaptoypopio.

Inwood o :
0-10
10-20
20-30
30-40

Pl | | 40-50
Atlar 50—R0

60-70
T0+

2ynua 4.2: To vmouvyua oo yoptn
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[Tévo 6e&16. Bpioketan Eva panel, oto onoio avaypdeovtal To Gvopo ThG KaTnyopiag tov
Venues kot to 6vopa tng TOANG mov omekoviletol, evad avaioya pe ) B€om Tov deiktn Tov
TOVTIKLIOU TOV YPNOTH OVAVEDVETOL TO TEPLEYOUEVO LLE TO OVOLLOL TNG TEPLOYNG Kol TOV aplOuod
TOV VENUES 6€ o Tn:

e O YL |

= Food in Brooklyn

% Sunset Park
29 Food venues

¢ Ifale
1

2xnuo. 4.3: To panel axeikovions minpopopiadv kGbe yertovidg

[TapdAAnlo, TEPVOVTOG TO OEIKTI TOV TOVTIKIOD TAV® OO £VA TOADYWVO, YIVETOL EVIOVOTEPO
T0 TEPLYPOULULA TOV:

2ynuo. 4.4: To mepiypopyio NG ETAEYUEVHS YEITOVIGS

4.2 Amewcovion Venues Ieproyng

Kéavovtag click og éva moldymvo, yivetor ovtopatn peyébuvon, dote va amekoviletan
oAOKAN PN M YEITOVIA oty 000vn. Extiong, epoaviCovtar markers otig tonofecieg OAwv tov
VENUES HEGH GTNV TTEPLOYT].
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Food in Brooklyn

Sunset Park
29 Food venues

C

Hligg,

o
i Rit,

Hu

The Narrows

® Food

O Arts & Entertainment

O Nightlife Spot

© shop & Service

O Outdoors & Recreation

O Travel & Transport

© Residence

O Event

O Professional & Other Places
O College & University

0-10

10-20
20-30
30-40
40-50

50-60
60-70
70+

Leaflet | Map data © OpenStree s, CC-BY-SA, Imagery © Mapbox, data ® The Neighbourhoods Project

Zynuo. 4.5: Xaptne piog meployng pe ta venues mov Ppeédnrayv oe avty

Kavovtog click og évav marker, supaviCetor éva popup pe Bactkéc TAnpoeopieg mov
a@opovV To Venue: ovopa, Babporoyia ETIGKETTMOV, Kot yopio Kot apliuog TmV GUVOAIK®V
emokentdv (check-ins). To ypdua Tov apOpov g Paduporoyiog petafdiretor avaroyo pe
NV T TG, omd TPAGIVO Yo VyYNAT Babporoyia yiveton mo kitpvo, pHéEypt KOKKIVO Yo
XOHMAN.

Ricos Tacos _Cm_na De:;ght
Mexican Restaurant Chinese _ estaurant
90 check-ins

948 check-ins

- ——

v
99

2ynuo. 4.6: Popups ue minpogpopies yia kabe venue. To eviovotepo mpaoivo vmodsikvoer vyniotepn
pabuoloyia.

Kavovtog click oto évopa tov venue, avoiyel n avtictoyn oelido oto Foursquare, pe
TEPLOCOTEPEG TANPOPOPIES Kot GYOALDL XPNOTOV:
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+ &

R T %
icos Tacos B o

Mexican Restaurant and Food Truck - Sunset Park S = "f},} S

5 brd
- & Sy
Suggest an Edit 5T SUNSET PARK
< Sy %
4:"\- \?“G}
Directions +1718-633-4816 5
# %2,
2 S q'?*o' LA
. % S Sv‘"’ RN \‘Qv
5 Dinner 5 o Gp G A
Mo Cocktails 5, %6‘, é}@ Mspbeox ® OpenStreetiap
No
Yes
Based on 58 votes
Peaple like this place
Save http://4sq.com/T4PzM2 Share

"Come in for the best slice in Sunset Park
Available for Delivery on Seamless and GrubHub.
1am-10pm All Week."

Ranked #6 for tortas in Brooklyn

What you need to know

@ "taco arabe & avocado sauce ﬁ "chicken tarta $4.50, try the mamey

% worth the journey to sunset & shake $3" Tuleingo Restaurant
park.."

2ynua 4.7: H ogedida evog venue oto Foursquare

4.3 Avalnnon I1oAng

[Tave aplotepd vVIaP)oOLV TaL KOVUTIE Yio. Z0OM in/out 6To XapTn Kot KAT® and avtd va
koot yu v avalnmon. Hatdvtag 1o kovuni gppavileron éva medio Keywévov yia Tov 6po
™mg avalnmong, &vd TANKTIPOAOYDVTOS EROOVICOVTOL OVTOUATO TPOTACELS £YKLP®V
avalnmoewv, Bacel Tov TOAE®V TOL VIAPYOLY NNON 0T Paon dedopévmv:

- PULASK] SHy Wy

;:'??:1-.

man_____|Q

s

Manhattan

e

2ynuo 4.8: To medio kewpévov avalitnong ue auto-complete

Y& ouvdvacuo Le To TEdio avalnTnong ovouaTog TOANG, AElTovpyel Eva LEVOD EMAOYNG TNG
Katnyopiag Twv Venues mwov Ba eppaviotovv. To pevod Bpioketon KAt oploTepd Ko TEPIEXEL
radio buttons, 6mov udvo éva givar duvatdv va emheyel Kabs Qopa.
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-~ =i
» O Food
() Arts & Entertainment
® Nightlife Spot
() Shop & Service
Y (O outdoors & Recreation
() Travel & Transport
() Residence
O Event
) Professional & Other Places
() College & University

BAGller Fimled

Zynuo 4.9: To radio buttons emidoyng piog kotnyopiog venue

Emi\éyovtag katnyopia pe to kardAinio radio button ko kévovrag click og pia mpdtoon
TOV eSOV avalNTNONG, AVAVEDVETAL 1] GEAID LLE TO YEPTN TNG VENS TOANG Kot akoAovBeitan
ouoimg N TaPATAVE S1adKOGIN Yol TNV OTEKOVION TV VE®V VENUES:

West New York ;"‘D &
+ v & Nightlife Spot in Manhattan
= P S Warde Hell's Kitchen
= 9 Nightlife Spot venues
Q &
Union City & HellGate %
$ "AAstorla Park
¢ 2
o
$ pan
& 1l Baretto
Wine Bar
1328 check-ins ‘?F Astoria
&
<
Weehawken &
&
$
. Q
&
& X
O Food & ¢ %
2 Arts & Entertainment a9 4 ’ 5 010 B
® Nightlife Spot PO e 10-20
() Shop & Service 20-30
utdoors & Recreation % 30-40
ravel & Transport & 40-50
Residence & B 50-60
) Event 60-70
) Professional & Other Places i 70+
O College & University Lr
Leaflet| Map data © O, rs, CC-BY-SA, Imagery © Mapbox, data © The Neighbourhoods Project

2xnuo. 4.10: Azeikovion twv venues uiog yertovias ato Manhattan
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Kepaiaio 5
Melén Iepntocemv

5.1 Avdivon IpoPAnuatog

Onwg avaeéphnie Kol 6€ TPONYOUUEVH KEQAANLO, GKOTOG TG SITAMUATIKNG EPYACING TV
N avAaTTLEN EVOC GLUGTILOTOG Y10, TV AMEIKOVIOT G YOpTn Hog ToAng tov HITA yopiopévn
0€ EMUEPOVG TTEPLOYES, OOV M KAOe pio elvol YpOUATIGUEVN avdAoya pe Tov aplBud tov
Foursquare venues mov PBpébnkav g avtr. EmmAiéov, divetal n duvatdtnTa TOpOLGI0oNG TOV
Bacwmv TAnpoeopltdv yio ke venue, émwg dvopa, katnyopia, Pabuoroyio Kot GLVOMKOG
ap1OUOG EMOKENTMOV.

2mv gpapuoyn ypnoworomnke to Foursquare mg mnyn dedoUEVAOV Yid TIG EKONADCELS,
EMLEPNOELS Kot TomoBecieg mov vmdpyovv o pio TOAN, 010TL mePAapUPavel Lo EKTEVN
oLALOYY amd VENUES yio OAEG TIG TOAEIS TOV KOGUOL He TNV akpifn tomobecio Tovg Ko
npochetec mAnpopopieg, dmwg Kotyopia, wpdpro, Menu, smukowvovia, KAt. EmmAiéov, ta
OEJOUEVOL VTA OVOVEDVOVTOL KOl ELTAOVTILOVTOL GUVEXMDG OO TOVG YPNOTEG TNG EPAPUOYNG
pe oyoMa ko Babporoyia, PACEL TOV EVIVTIDOGEDV TOVG OO TV EXICKEYT TOVC.

2TIC MEPIOCOTEPES EQUPLOYEC TOV TPOGPEPOLYV  TANPOQOPiec Yoo Tomobeciec Kot
EKONAMGELS, 0 aplBudg TV amotelecpatOV piog avaltnong &xet £va ave O6plo, AOoYy® TV
neploplop®v mov Bétet 1o avtiotoyo API yuo tov dyko tev dedopévav. I'a tapdderypa, pio
avalftmon oto Foursquare ywo eotiatdopio oto Manhattan Oa emotpéyer povo ta 30
dnuoeréotepa eotiatopla o€ 6ho to Manhattan, diott to Foursquare APl emotpépel by
default 30 amoteréopata yio kéOe request. H epappoyn g SmAmpatikig dnuiovpynonke pe
o1dY0 TNV €0peST OGO TO JVVATOV TEPIGGOTEP®Y VENUES og o TOAN Kot TN Snpiovpyior Lo
TANPESTEPNG EKOVOS YOl TNV KATAVOUT TOVG o€ KaOe meproyn. Etot, Aoutdv, yiveton avalntnon
TV Venues yia kéfe empuépoug yertovid pog moAng pe ave 0pto S0 aroteAecpdTov yio v
ké0e pia (to avotepo mov emrpénel 1o API) ko amofnkevovtal 6€ GLALOYEC AVAAOYQ LLE TNV
Katnyopio tovg, Ty @aynto, olackedaomn, kKA. EmmpocbHeta, o tpdmog eppaviong tov
OTOTEAECUATOV UE YPOUOTICHO TNG KOOE TEPLOYNG EMTPEMEL TNV EVKOADTEPT €EAYOYN
GUUTEPAGUATOV Y10 TNV KOTOVOUT 0vA TTEPLOYN T®V Venues g kébe katnyopiog.

Y11c emdpeveg evotnteg B avolvBohv ot dSlapopés TG EPAPLOYNS TOL VAOTOMONKE LE TIC
gpappoyég tov TripAdvisor kot tov Foursquare. EmumAéov, pehetdtor m emidpacn Tng
EMKAPOTNTOS OTO GVGTNUO, ONAAdT M €EAPTNON TOV OMOTEAECUATOV OO TNV OPA NG
avalnong Kot n dvuvaTdTTa YPHoNG TNG EPAPUOYNGS Yo TN LEAETN TG ONUOTIKOTNTAG TMV
Venues.

5.2 X0yKplomn eQopUOYNG UE BAAEC EUTOPIKESG

Y& TN TNV €vOTNTO TOPOLGLALOVTOL 01 AEITOVPYIES TTOL TPOGPEPOVY O EPAPUOYES
Tripadvisor ko Foursquare kat yivetat 1) cOyKpLoT TOVG UE THY EQOPLOYN TNG SUTA®UATIKNG
ywo. v avalntnon eotatopiov oto Brooklyn.
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5.2.1 Tripadvisor

To TripAdvisor [20] sivon pio gpoppoyn mov mapéxel TANPOPOPieg Yo TAEGIOTIKODS
TPOOPIoLOVS, Eevodoyein, eoTiatdpia, Ttnoets, a&oféata kot dpactnploTnTeS, etvor Oniadn
£vag O101KTLOKOG TOVPLOTIKOG 00MY0S. To meplexdevd tov Paciletal o KPLTIKES YPNOTOV
(user-generated content) mov £xovv EMOKEPTEL TOVC AVTIOTOLYOLG TPOOPIGHOVE KL EYOVV
TPocHEcEL GYOMOL LLE TIG EVTVIMGELS TOVG Kot BaduoAoyia pe dpiota o 5.

Mécm ™G EQOPLOYNG TOPEXETOL ) SOLVOTOTNTO GTOVS YPNOTEG VO EMAEEOLV EVa TPOOPIGUO
KOl VO 0yopdoovv aepomopikd gwottnpo. EmmAéov, mepihappdvovtoar moArd Egvodoyeio
YOPIOUEVO GE KATNYOPIEG e TAOVGLO PMOTOYPOPIKO VAIKO KO KPITIKEG, EVE vItooTnpileTot Kt
N Aertovpyia yia booking evog dmpatiov. Eniong, modd yxpnown eivor n katnyopio “Things To
Do” mov mapovcidlel onpoeilelg dpactnplomreg otnv TOAN TPOOPIoHoD, OTms aglobéata,
povoeia, Tapka, poyalid, KA.

< ltinerary

ATH+NYC

Enter datesto see prices  , k=1 &2,

& Things to Do

Brooklyn Bridge

PER PERSON

€2,716

Book now on Bravofly

Book Now

SAT 14 MAY
*O ¥ Air France #3572 ass

From Athens to New York City
10h 53m - Economy, Boeing 767

12:30-16:23

PER PERSON

€2,866

PER PERSON

Book now on Expedia

Book Now

Book now on ebookers

£NOoL—7

AR P

B2 The Box House Hotel

#1 of 64 hotels in Brooklyn

Show Prices

Henry Norman Hotel
@@@@© 379 Reviews
i1 #2 of 64 hotels in Brooklyn

Show Prices

“ Hotel Le Jolie

#1 of 196 things to do in Brooklyn
@@@@© 9,526 Reviews

&} Travellers' Choice 2015
Sights & Landmarks

Book a Tour
from €23

Brooklyn Heights

Promenade

| #2 of 196 things to do in Brooklyn
1 1,975 Reviews

Sights & Landmarks

Book a Tour
from €40

[ Brooklyn Bridge Park

Map Filter

Map Filter

2ynuo 5.1 Tpio orypadtore arnd to Android app zov Tripadvisor yia avalitnon wioewy,
Eevodoyeiwv kot dpaotnprotitwy oto Brooklyn

Yta mhaicio g epyooiag o Oo eEeTaoTOVY AVOAVTIKA OLEG 01 Aettovpyieg Tov TripAdvisor,
napd povo n avalnmon eotiatopiov oto Brooklyn, dote va cuykpBodv ta yopaktnplotikd
TOV HE OVTA TG €PAPUOYNS NG Owmhopatikis. H avalnmon enéotpeye 4279 gotiatopuo,
ocvumepappavopsvov Oumg kot Tolmv mov Ppickovtal oto Manhattan, mov pmopodv va
ta&wounovv avdé Pabpoioyio, dvopa 1 TN Kot vo GIATPAPIoTOLY Pacel TOmov Kovlivag,
YEOLLOLTOG, KAT.
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Sort by

Ranking

9 View map

N

Your Selections

© Restaurants

Establishment Type

Restauranis
Dessert
Coffee & Tea

More

Cuisines & Dishes

American
Italian

Pizza

More Certificate of
Excellence

Name Price (low to high) Price (high to low)

Juliana's Pizza
#1 of 4,276 Restaurants in Brooklyn
@@@@© 1,178 reviews

“Long Queue? Worth it!" 05/08/2016
“Mouthwatering Pizza and Amazing Se..." 05/06/2016
Price: €13-€26 | Map | Visitor photos (314)

Cuisines: | ltalian Piza

The River Cafe

#2 of 4,276 Restaurants in Brooklyn

2,272 reviews

“Love it I 05/08/2016

“New Seafood Favorite” 05/06/2016

Price: €22-€88 | Map | Visitor photos (944) | Menu

Cuisines: | American International Fusion

Roberta's Pizza

#3 of 4,276 Restaurants in Brooklyn

614 reviews

“Perfect” 05/05/2016

“Beautiful day; beautiful pizza® 05/03/2016
Price: €9-€13 | Map | Visitor photos (197) | Menu

Cuisines: | ltalian Piza

2ynua 5.2: Avalitnon eotiatopiconv oty web epopuoyn tov Tripadvisor

21 ogAida evog eotiatopiov gpeavitovtar mAnpogopies, Omwg pwtoypapies, devbuvon,
EMKOWVMVIOL Kot KPITIKEG YPNOTOV, PE TN OLVOTOTNTA GIATPAPIGHOTOS TOVG PAoEl KAmolmy
keywords.
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Juliana's Pizza )
(@)@)@)(@)(«) 1,182 Reviews | #1 of 4,957 places to eat in Brooklyn Save

9 19 Old Fulton Street, Brooklyn, NY 11201

. +1718-596-6700
BE& Email

(‘,) Visit Website
Reviews

#1 of 4,279 Restaurants in Brooklyn

o o O o o 1,182 Reviews

Excellent I 0 [sos
Very good [ | ] 293
Average | | | 680
Poor I |18
Terrible [ |6

Read reviews that mention:

pizza pie cannoli prosciutto meatballs salad

patsy grimaldi brooklyn bridge original grimaldi original owner

(), Search 1182 reviews

a "Best pizza ever - well worth the wait"
@@@@®@®) 11 May 2016

There is rarely an empty seat in this restaurant, but it's for a really good reason. The pizza
is one of the best in NYC and the service is extremely fast and friendly. | come back eve...

2xnua 5.3: Xedido eaniatopiov aro iOS app tov Tripadvisor

Téhog, vrdpyel n emrloyn TPofoAng TV amoTeEAesUATOV avalntnong o€ xaptr. Kavovtog
click o évav marker, speoviCetor o dvoua Tov gotiatopiov, n fabuoroyio kat 0 aptOpog Twv
reviews.
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< Back Restaurants in Brooklyn \ List \ _
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o R

= o Saves

Zynuo. 5.4 Xaptne eoniatopiov aro Brooklyn oo iOS app tov Tripadvisor

A6 0. TopoTave TPoKOTTEL TG TO Tripadvisor sivat pio ToAD TPOKTIKE EQAPLOYN Y10 THV
opybvaomn evog TaE100, apov TaPEXEL AELITOVPYIES Y TNV EDPEST AEPOTOPIKAOV EIGLTNPIMV,
Eevodoyeilmv, eoTiatopiov Kot SlQopmv dpacstnpot)Tev. To peydio mAnbog Betikdv kot
APVNTIKAOV 0EOAOYNCEDV Ol YPNOTES TNG EQUPUOYNG EACPUMIEL TN COAIPIKT EVNUEPOON
TOV EVOPEPOUEVOD TPV EMOKEPTEL Evay TPpoopiopd. OGov apopd TNV amelkovion o€ xaptn,
oumg, oev elval dvvoty M AQueon €E0y®YN ] CLUTEPAGUATOV Yo TNV KOTOVOUN TV
OMOTEAECUATOV GE OAOKANPN TNV TTOAT, 0OV TPOPAALOVTOL LOVO TA TTO ONUOPIAY], EVO Y10
NV aMEKOVION TEPIGGOTEPMV Elval amapaitntn 1 HeyEBuvon oe PIKpOTEPT TEPLOYN.
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2ynuo. 5.5 Xaptns amoteleoudtwv uetd amo ueyédovon aro web app tov Tripadvisor

5.2.2 Foursquare

H gpappoyn tov Foursquare €xst og kuplo oTd)0 Vo TPOTEIVEL Ta 1O dNUOPIATY, VENUES g
pio meproyn Paocel Kamolmv AEEEMV-KAEIOUDY TOL EIGAYEL O YPNOTNG € Eva TESIO KEWWEVOL
avalnmone. Aappdvovtag v tomobecia Tov yxpnot 1 o GAAN Totobesio TG ETAOYNG TOL,
EMOTPEQPEL TOL VENUES 110V Teptlapfavovy kamoto amd ta keywords g avalitmong oto dvoud
TOVG, OTNV TEPLYPAPT] TOLG N OTO GYOAL TOV YPNOTOV TOv To. 0oLV emokeptel. Ta
amoteAéopaTo LropoHv va tavounbobv avdioya pe T cuvolikr Babuoioyio xpnotmv | TV
amootoon ond v tomobesia Tov ¥PNoTN Kot ep@avifoviol 6e XapTn Yo TNV EVKOAOTEPT
gbpeon g tomoBeciog tovg. IlapdAinAa, vmdpyovv kol @IATPAL Yo TNV E0AYOYN
TEPLOCOTEP®V KpLTnpimv otV avalnmon, OTme VPOG TILAOV TV TPOIOVTI®V, WPEPLo, av 0
YPNOTNG TO EXEL NOT) EMOKELTEL, KAT.
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Filters
Sort by
Relevance Distance Rating
Filter by
€ €€ €€€ €€EE
Open now Open at...

Personalized

Recommended by people you follow
Places you've been
Places you haven't been

Places on your lists
Features

Accepts credit cards
Delivery
Dog friendly

Endorsed by famous brands

Familv-friendlv nlaces

@ Brooklyn, NY, United States [1]] ® Brooklyn, NY, United States

Just show me:

FILTER ¥
.|

-
o=
-—

BUrgers

La Cigogne
French $$$$
Brooklyn, United States

[:] Save

German style French. The Tartes are amazing
(pizza style flatbreads). Staff is great to boot.

n David Greenberger

[
T GEORGE:

)

SHEEPSHEAD
BAY.

1. Red Hook Lobster Pound m
Seafood $$$$

(2]

o

Brooklyn, United Stat:

rockyn. Fnited states Red Hook Lobster
[ save Pound

Seafood $$5$
Brooklyn, United States

[:] Save

_, "casual Red Hook spot has one of the best lobster
rolls in the city." (63 tips)

@ Reserve today from 15:45

2ynuo 5.6: Tpio otryuotora omé tyyv Android epapuoyr rov Foursquare

2y mapomdve ewove eaivovior ot moAAEG duvvatdtnteg tov Foursquare yiwo v
eCOTOUIKEVOT TOV ATOTEAEGUATOV OVAAOYOL LE TIC TPOTIUNGELS TOV YPNOTH, TY, EVPOS TILDV,

wpeg Aettovpyiog, amOCTOON

amd t 0éom tov ypnom, wxim. [loap’ O6Aa ovtd, €xel T0

LELOVEKTNLOL TOV TEPLOPICUEVOL  aplBRoy  amotelecpdtov, aeov o Kabe avalntnon
eupavitovrar poévo to 30 kaAVTEPA AMOTEAECUATO TOL TANPOVV T KPUThpla mov €0ece o
xpnome.

I Brooklyn, NY. United States

738 Flatbush Ave, New York

Save

One of the top 5 Caribbean restaurants in Brooklyn

b 4

“We think delicious jerk chicken speaks for itself " (21 tips)

28. parbird
Restaurant - $%
82 6th Ave (at St Marks Ave ), Brooklyn

Save

The #1 place for mac & cheese in Park Slope

“You must order the chicken breast sandwich... #awesome" (5 tips)

29. Suzume
Noodles - $3
545 Lorimer St

w Menu
orimer & Devoe St), Brooklyn

Save

k 4

&

One of the top 5 places for ramen in Brooklyn

“Highly recommend both the YaoYao and the Roasted Salmon ramen

Don't see the place you're looking for? Add a new place to foursquare.

(f
B

nC -
eisey City
v, /i

£

& - Suzume
&> “Liberty State[Ba

545 Lorimer St (btwn Lorimer & Devoe

Cermetery of {ffe
Evergreens

ony BOnN

any pIPIE

" (18 tips)

any preuca

Privaicy Terms ® Mapbex © OpenStreethap Improve this map

2ynua 5.7: Amoteléouara taog avalntnons oty web epopuoyn tov Foursquare
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Onwg eivon Aoy, vdpyovv apketd VENUues mov dev epeavioviot 6To ypnotr, Kupimg
eMeON Oev givol 1060 dNUOPIAN amd droyn Paduoloyiog kot emokeyiuoTNTaS. [0l KaAvTEPQ
amoteAéopaTo, pio Abon eivon n avalntnon evog mo ocvykekpipévon keyword og pia
wkpotepn mepoyn. I'a mapdderypa, avti yia Food oto Brooklyn, va yiver avalnitnon yia
Pizza oto Williamsburg:

FOURSQUARE =2l I Williamsburg, NY, United St

Suggestions for Pizza near East Williamsburg, Brooklyn
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Filters: Specials = Haven'tBeen Following Price OpenNow  Saved Liked

th Pl

@
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>
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L7
& (A
3
90,
“’:3),

oS Calvary Cemetery Mount Zion' 3
Fornino New York d\ Cemetery
R
o )
@ ALPHABET CITY] @ fa

We:

MASPETH
¥ One of the top 5 pizza places in Williamsburg
"Perfect pizza, large choice, quick semvice and taste very good.” (67
tips)

FRESH POND

FR
J

Vinnie's Pizzeria

¥ One of the top 5 pizza places in Williamsburg

BUSHWICK

.

"Amazing vegan pizza that is even crispy when delivered!" (10 tips)

oY, puensoN

70,
%0,
b7

Cemetery o
Evergree

FORT GREENE

U,
on &,
t

Best Pizza

LY

¥ One of the top 5 pizza places in Williamsburg

Loy=2: A Fulton st Fi
{ utton
) $& lantic Ave St A
£ Uy,

SEF i
U 7

PARK SLOPE
G

"Amazing BK pizza, not to be missed — grandma and white pizza" (10 BrooklyniBotanic Privacy Terms ® Mapbox ® OpenStreetMap Improve this map

Zynuo. 5.8: Amwotedéouarta piag mo ovykekpyevns avaltnong oro Foursquare

Yvumepacpatikd, To Foursquare gtvot 1aviko yio ) yp1yopn e0pecn TV SNUOPILECTEP®OV
venues ce pia mepoyn Hog TOANG, apob divel GTo YpNOTH T SLVOTOTNTA VO TPOGUPUOGEL THV
avalnon tov pe ToAld kprtipua. [lap’ Oda avtd, dev mapéyel TANPN EKOVA Y10 TO GUVOAIKO
aplBpd TV venues piog Koatnyopiag e oAOKANPT TV TOAN M Yo TV KOTOVOUY] TOVG GE
dupopeg meproyés. Tétowov €ldovg mAnpoopleg mapéyel pe HEYOADTEPN OUECHTNTA 1|
EQOPLOYT TOL OVOTTTUYONKE GTNV TAPOVCA SIMAMUATIKT EPYOCIOL.

5.2.3 E@appoyn g SUTA®UATIKNG

H Aerrovpyia g epappoyng mov viormomOnke Paciletor oty enavoinmtikn avolitnon
oto Foursquare y kéOe empépovg meployn pog moins. o kabe meproyn Aappdvovtol £mg
Kot 50 venues kot amodnkevovtol 6€ GUAAOYEG avaroya Le TNV Katnyopia 6mov avikovy. Ot
Kotnyopieg Tov venues eivar: Food, Arts & Entertainment, Nightlife Spot, Shop & Service,
Outdoors & Recreation, Travel & Transport, Residence, Event, Professional & Other Place,
College & University. Q¢ amotélecio, GLAAEYETOL £vag PLEYALOG aplOuds Venues yio pio moAn,
my, o 6Ao to Brooklyn Bpébnkav 1041 venues g kotnyopiag Food.

64



'"Brooklyn"}})

{feq:

db.getCollection('Food') .find({"location.city":

Key Value
» B3 (1033) Object!d("3731ded6f63fobf00ecdTe13") { 22 fields }
£33 [1034) Objectld("5731ded6f63f6bf00ecdTe16") {21 fields }
» 23 [1035) Objectld("5731ded6fE63f6bf00ecdTela") { 22 fields }
» E3 (1036) Object!d("3731ded6f63fobf00ecdTelc") {18 fields }
» B3 (1037) Objectld("5731ded6f63fobf00ecdTeld") {17 fields }
» £33 [1038) Objectld("5731ded6f63f6bf00ecdTele") {20 fields }
23 [1039) Objectld("5731ded6f63f6bf00ecdTelf") {20 fields }
4 3 (1040) Object!d("3731ded6f63fobf00ecd7e20") { 20 fields }
| _id Objectld(" 5731 dedbfe3febf00ecdTe2 ")
" name Siam Orchid
o id 4a8dchAffoedas20e61020e3
» L3 contact { 2 fields }
» 3 |ocation {11 fields }
» I3 categories [ 1element ]
T verified false
» 23 ctats { 3 fields }
» B3 price {3 fields }
TF hasMenu true
## rating 7.1
= ratingColor C5DE3S
2% ratingSignals 22
» ¥ delivery {3 fields }
» 3 menu {5 fields }
TF allowMenulrlEdit true
» 23 hours { 2 fields }
» ¥ photos {2 fields }
» 3 hereMow {3 fields }
» B3 geojson { 3 fields }
» B3 (1047) Object!d("3731ded6f63fobf00eciTe1") {17 fields }

2ynuo. 5.9: Query oty MongoDB ue ta Food Venues ato Brooklyn

Ta amoteléopata avtd eppaviCoviat o £va xapTrn ™G TOANG YOPIGUEVNG GE TEPLOYES, OOV
n kéBe pio ypopatiCetor avéroya pe tov apBpd tomv venues pog kotnyopiog mov Bpédnkav
og avtn. Kdavovrag click og pia mepoyn epeoviCovron markers pe tig tomofesieg v venues,
eve kavovrag click og évav marker gpeoavifetatr popup pe tic Pooikég TAnpopopieg Tov Venue.
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K LR 4 New YorkK "
' + Jersey City & S Food in Brooklyn &
| - ’ ' Prospect Park
] 5 2 Food venues
1Q | :
F— ' ]u.
; ‘;..':’-" Liberty State Park ‘ A
Kelvin Natural Slush Co. 9
Truck
Food Truck 9
EOES 2898 check-ins
ayonne '
FOREST AV
® Food Car
O Arts & Entertainment 0-10
< O Nightlife Spot 10-20
‘:::‘ Shop & Service . ¥ 4 - 20-30
() QOutdoors & Recreation EST A 4 & 30-40
O Travel & Transport SRm 40-50
() Residence Wz - 50-60
O Event RS =S 60—70
) Professional & Other Places d 70+

O College & University
Leaflet | Map data © OpenStreetMap contributors, CC-BY-SA, Imagery © Mapbox, Neighbourhood data © The Neighbourhoods Project

Zynuoe 5.10: O yaptng twv venues ¢ katnyopios Food mwov Ppébnrav oto Brooklyn

‘Etol, Aouwdv, mapovotdletar pe dueco TpoOTo 1M KATOVOU TV VENUeS ava meployn g
TOANG, EVO TO PEYOAO TANOOG T®V ATOTELECUATOV TAPEYEL GTO YPNOTN TEPLGGOTEPES EMAOYEG,
népa and T1g mo dnuoetieic. Iop’ dAa avtd, otV apykn £KO00OM NG EPOPUOYNG OEV
napéxetal n dSuvatodOTNTA Yo TaSVOUNGT 1| PIATPAPIGUO TOV ATOTEAECUATOV, KAOIGTOVTOG
dVGKOAN TNV €0PEGT] TOL WAVIKOTEPOL VENUE Y10, TO YPNOTY.

5.3 Entidpaon emkopdtTog 6T0 CLGTN O,

Ta dedopéva mov Tpofaiiovial GTo YAPTN TG EPAPUOYNG GVAAEYOVTAL artd To Foursquare
Kol VoL LEPOG TOL TEPLEYOUEVOL ONUOVPYEITAL KO OVOVEDVETOL GLVEY(MSG OO TOVG YPNOTES
tov Foursquare. Eivat, Aouwdv, amapaitntn n cvuveyng avaviéwon g Paons dedopévev yo Tnv
e€aoAAION TOV TO TPOGPATOV OMOTEAEGUATOV. LTV TOPOVCH EVOTNTO Topovctdlovtol M
emidpaocn ¢ dpag mov yivetor M avaltnon otov aplud TOV OTOTEAECUAT®OV Kol 1|
duvatdHTTO YPNONG TNG EPOPUOYNG Yo TN UEAETN TNG ONUOTIKOTNTOG TMV VENUES pe tnv
Tap0odo TOv YPOVOUL.
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5.3.1 EEGptnom amotedespdtov and v opa avalntnong

Me pepikég 00KIUES TNG EPUPUOYNG LWITOPEL va Tapatnpn00vV KATO1ES LIKPES O10POPEC GTOV
aplOud TV amoTEAESUATOV TNG 010G avalntnong, KAtt Tov apylkd oiveTol mepiepyo ov
avOAOY1oTEL KavElG OTL TOL dEdOUEVA OPOPOVV KLPIMG EMYEPNGELS, OTOTE O PLOUOC TPOGOTKNG
N dwypapnc TV Venues ato Foursquare dev gival T06o YpNyopos. AvTtod oQeileTol 6To YeYovog
6t to Foursquare API LopBdvel vedyv Ko v dpa ¢ avalnmons. AAA®oTE, 6€ TOALY amd
T VENUES TeptAapBAaveTot Kot mpaplo AELTovpyiag, omoTe EVOEXETOL KATOLN KAEIGTA poryalid
Vo TAPOAEIPOOVV OO ToL ATOTEAEGLOTAL.

INo mapdaderypa, n avalntnon oto Brooklyn tov venues g katmyopiag Food enéotpeye
ta eENg amoteléopata otig 20:30 (13:30 opa Néag Yopkng).

vi + | K {5 % Food in Brooklyn

11 ; oo New York g a ? ! ¢ Williamsburg
- ey Cily ¥ S g 23 o 75 Food venues
Qrl
ark
i
Bayonne
Valley St
ook
v © Food e
) Arts & Entertainment 0-10
) Nightlife Spot 10-20
) Shop & Service wadei 20-30
Outdoors & Recreation 30-40
) Travel & Transport Arverne 40-50
O Residence Atlar 50-60
Event et 60-70
O Professional & Other Places 7 70+

O College & University

Leaflet| Map data  OpenStreethtap contributors, CC-BY-SA, Imagery © Mapbox, Neighbourhood data © The Neighbourhoods Projec

2oynuo. 5.11: Amoteléouora avalitnons Food oto Brooklyn onic 13:30
Evo 6tav n avalnmon €ywve otig 11:00 (4:00 opa Néag Yopxnc):

vi + | : g [ = Food in Brooklyn
1- Bty f00 New York 5 a ? Williamsburg
k Jersey City g, 3 = 55 Food venues
P g 2 Forenihis ; ( el
'

Bayonne

Valley St
® Food Jo Co Marsi $
O Arts & Entertainment 2 wood
0-10
) Nightlife Spot 10-20
© shop & Service o wsdi e ¢ 20-30
¥ O Outdoors & Recreation 30-40
() Travel & Transport Arverne : 40-50
O Residence ’ Allar B 50_60
Event 60-70
O Professional & Other Places % 70+

() College & University

Leaflet| Map data ® OpenStreetiap contributors, CC-BY-SA, Imagery ® Mapbox, data © The Neighbourhoods Project

2yniua 5.12: Amoteréouota avaliitnons Food oto Brooklyn ori¢ 4:00

67



ATO TIC TOPATAV® EIKOVEG, POIVETAL 1 O10POPA GTA YPDLOTO LEPIKMV TEPLOYDV, LAAIGTO GTO
Williamsburg Bpétnkav 20 amotedéopoto Arydtepa.

To @awvopevo owto pumopet va eEarelpdel av xatd v avaljtnon nepactovv oto URL tov
HTTP GET request n tiun “any” otic mapapétpoug “time” ko “day”, dnioadn oty avalitmon
va U AneOovv Loy 1 dpa. Kot 1 LEPA.

time any FPass anv to retrieve results for any time of day. Omitting this
parameter returns results targeted to the current time of day.

day any Pass any to retrieve results for any day of the week. Omitting
this parameter returns results targeted to the current day of
the week

2yiua 5.13: O1 mopduetpor time kou day oto endpoint “explore” rov Foursquare API

5.3.2 Merétn g eEEMENC ¢ dnuoTIKOTNTAC EVOG Venue

Onwg avaeépbnie oty evonta 5.2.3, évo TAEOVEKTNUO TNG EQAPULOYNG Elvar 1 ppdvion
evog peydiov mAnbovg venues o pia moAn, mov tpokvmel amd TV avalntnon oto Foursquare
oe kdBe mepoyn Eexwprotd. Evd omv epappoyn tov Foursquare to amoteAéopota
neplopilovioar povo oTic mo OMUoQAelg Tomobecieg, ©TO XAPTN NG EPOUPUOYNG NG
dmAopotikng epgaviCovtor Kot Venues pe younAn poadporoyio 1 kdmowo Kotvovpla mov dev
Exovv yivel akoOpo TOG0 OMLOPIAT.

Me avtd TOV TPOTO, TOPEYETOL 1| SOLVOTOTNTA YO TOPATHPNCT TNG EMOKEYIUOTNTAG EVOG
venue kot Tov petaforodv ot Padporoyia tov, ®ote vo eEayxfodv GUUTEPAGLOTA YioL TNV
e€EMEn g OnuotkotTac Tov. 'Etol, Aowmdv, pmopohv vo  avoyveplioTovv  KATolo
“avepyopeva’”’ VENUes tng mOANG mpwv yivouv apkeTd SNUOQIAT] OGTE VO EUPAVIGTOVV GTO
aroteAéopato tov Foursquare 1, avtiotpoga, va mapatnpndei n nroon om Paduoroyio
KOO0V EGTIATOPIOV LE TNV TAPOSO TOL YPOVOV, OTWG GTO TOPAKAT® TOPAIELYLOL:
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Nick's Lobster Nick's Lobster Nick's Lobster
Seafood Restaurant Seafood Restaurant Seafood Restaurant
1070 check-ins 1251 check-ins 1387 check-ins

R Y i Ve i

| !

Zynuo. 5.14: H wrwon ¢ fabuoloyias evog eotiatopiov oe drootiuota 1 gfidouddag

TéNog, OMUEWDVETOL TOG TO TAPATAVE® ToPAdELyLo PacioTnKe 6€ AMAEG TOPATPNGELS GTO
XOPTN NG EQOUPUOYNG. XTO EMOUEVO KEPAAOLO TPOTEIVOVTOL UEAAOVTIKEG EMEKTACELS NG
EPOPLOYNG YO O GLOTNUOTIKY UEAETN NG dpACTNPOTNTOAS TV VENUES yio TNV e&oyyn
OTOTIOTIKAOV OTOTEAECUATMV.
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Kepaiaio 6
Mellovtikég Enexktdoelc

6.1 Ewcayoyn

Koatd v avantoén mg epoappoyng £ytve n mpoomdbeior voo cuumeptin@bovy O6Ao ta
YOPOKTNPIGTIKA ammd TNV apyIKN OVAALGT omouTtoemV Kot d00nKe Wwitepn mpocoyn otnv
OVTILETOMION TOV TOUVOV GPUALATOV Katd TV ektéleot. To dadiktvo, dpmg, eEedicoetan
paydaio, ol aVAYKES TOV XPNOTOV dALALOVY KOl TPOKEYUEVOD L0, EPOPLOYT VO TOPAUEIVEL
YPNOTIKN Kot emikoupn mpEmel va €xel ovveyn €EEMEN kat ovamTuén. 10 mapdv KEPAALO
apovctdlovtal Kamoleg aAlayEg Kot TposOKeS Tov umopovv va yivouv yuo tn PeAtioon ko

EMEKTOON TNG EQUPLOYTS.

6.2 Avalimon Onowadnmote [16ANG Ze [paypatikd Xpovo

2mv g@appoyn olvetal mn dvvatdTnTa 6TO YPNOTN VA Ol TANPOEOPies Yo TOAELS TTOV
vrdpyovv NN ot Paon dedouévav. To Geodata Service tng epapuoyng pmopei vo avalntd
dedopéva and to Zetashapes API yia 30080 moAelg v HITA. T moAelg extdg tov HITA, ivar
amopaitnt) M ovvdeon pe Kamowo GAAo APl mov mpooeépel yewypapikd Oedouévo, o€
GeoJSON format. Mg avti v mtpodmodOeon, n epoppoyn Aettovpyel Kot yiow GAAeg Tnyég
YEQYPUPIKDOV OESOUEVAV.

Emumiéov, ta dedopéva mov gppavifovtar 6to ybptn avaktdviol omd tn Baon dedopévavy,
6oL VILaPYOoLV NON amodnKevEVE, ONAADT OE YiveTar ekelvn Tn otiyur 1 ovvoeon e to API.
Me avt6 tov tpoémo eEac@aAiletor 1 dpeon amOKPIon TG EPAPUOYNG o€ Kabe gvépyeia Tov
xpNotn. Aev vrmootpiletor n avalnmon dedopévov ce mpaypatikd ypdvo ypnotn, 010t
VINPYE TPOPANUA GLYYPOVIGHOD TV dEdOUEVMDVY TTOVL amobnkedovy ta Services pe to front-
end, Tov omoiov N Aettovpyia yiveTor acyypova. Avti avtol, GYEIAGTNKOV AVTOVOLO SErVICeS
Yo TNV avakTnom Kot amrodnKevot TV SedOUEV@V, TOL OTTOL0L LTOPOVV VO EKTEAOVVTOL KoL VOl
avave®vouy TN Pdaon dedopévev pe omowadnmote cuyvotnta amoiteitor. Mia Beltioon,
Aowmdv, Bo MTov 1 amodotikny vAomoinon g avalntnong Tov dedopévev mov embupel o
XPNOTNG HE TN dnuiovpyion evog evdlauecov layer yio to ouyypoviopud tov ded0pEVEOV TOV
OVTOAALGGOVTOL LETOED TOV TUNUAT®V TG EQAPLOYTS.

6.3 Ouitpdpiopo Katmyopiov Venues Me Layers

O xéptng g epapproyng epeoaviCel Ta Foursquare venues povo g Katnyopiog mov €xet
emAéEel 0 ypNotng KoTd TV avaltnon. o v epedvion SapopeTikng Katnyopiog mpémet
vo emovaAneOel To aitnpa. Xe k4O aitnpo, ot YEIToviEg g TOAELS ypmuatiloviot avdioya pe
10 TAN00G TV VENUES NG EKACTOTE KaTNyopiag, To omoio epgaviletot dtav 0 ¢poTng mepvaet
10 OEIKTI TOV TOVTIKIOV TAV® OO TO TOADYWOVO OGS YELTOVIG.
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Muw Bertioon, Aowmdv, Bo NTav 1 EOPTOCN TV VENUES OA®V TOV KOTYOPLOV KOl 1
dnuovpyia Eeywpiotov layer oto yaptn yia kabe karnyopio. ‘Etol, o ypnotng, o éxel
dVVATOTNTO VO PIATPAPEL T ATOTEAEGHLATO OVE Katnyopia, yopig va xpelaletor n avavEéwmon
G oeMdG.

6.4 Melét Apaotnprotntog Xto Venues

2115 TANpoPopieg mov GLAAEYovTol Yyl KABe venue meptloupdveror Kt o aplOudg twv
oLvoAk®V emiokent®v (check-ins). Mia mbavn enéktaon Oa fTov 1 dnuovpyio voc daemon,
10 omoio Oa eKTEAEITOL OVA TAKTA YPOVIKA SLOGTILLOTO TOPOKOAOVODVTOG Kol KOTOYPAPOVTOG
tov apOpd twv check-ins oto venues pog meployne M pog Kornyopiag. ZvAAEYOvVTOg
CLOTNUOTIKA TO OEGOUEVA VITAPYEL EMELTO, 1) OLVATOTNTA Y10 T1) CTOTICTIKN LEAETT) TOVG KoL [E
avTO TOV TPOTO UmopoHv va e€aybodv cuumepdouato OTMG 01 MPEC/UEPES AYUNG O KATOLO
poayalid, otr mepoyés G mOANG MOV TPOTMVTOL Yoo PBpadwvn €Eodo, M eEEMEN NG
ONUOTIKOTNTAG EVOG VENUE, 1) €VPECT) EVOG VEOD, “avepOEVOV” £6TIOTOPTOV KOl TOAAG OKOLL.
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[Tapaptnuo A
IImyaioc Kwowoag Java

A.1l Avaxmon l'ewypagpikdv Asdopévov — AreaClass.java

package foursquare;

import
import
import
import
import
import

import
import

public

java.io.BufferedReader;
java.io.IOException;
java.io.InputStreamReader;
java.net.URL;
java.util.ArrayList;
java.util.List;

javax.json.JsonArray;
javax.json.JdsonObject;

class AreaClass {

static String city name;

public static void main (String[] city) {

}

city name = cityl[0];

try {
new AreaClass ()

} catch (IOException e) {
e.printStackTrace();

}

public AreaClass () throws IOException ({

String area name = city name;
String area id = getAreald(area name);
if (area id == "") {
System.out.println ("City not found.\n");
} else {

new MongoClass () ;
boolean exists = MongoClass.findArea(area name);

new JsonClass ()
if ('exists) {
System.out.println ("Searching for

neighbourhoods in " + area name + " A\n");

JsonObject hoods =

JsonClass.getNeighbourhoods (area name, area 1id);

hoods) ;

MongoClass.saveNeighbourhoods (area name,
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System.out.println("Saved all neighbourhoods
in collection " + area name + " A\n");

}

new VenueClass () ;

}

Jxx
* Returns a String of the ID of a US City according to the
Neighborhoods
* Project (zetashapes.com) {@link String}. The name argument
is a String
* that has to be the exact name of a city in zetashapes.com.
If the city is
not found, the method returns "".

@param name
the name of a US city
@return the ID of the city
@see String
/
public String getAreald(String name) throws IOException {

P . T S o

String id = "";
URL url = new

URL ("https://dl.dropboxusercontent.com/u/28290565/countyid.txt") ;
BufferedReader in = new BufferedReader (new

InputStreamReader (url.openStream())) ;
String line = "";
// line example: ["Los Angeles, CA",060377,
while ((line = in.readLine()) != null && id == "") {
String[] tokens = line.split(",");
if (tokens[0].equals ("[\"" + name)) {
String[] ids = tokens[2].split("]1");
id = 1ds[0];

}
}
in.close () ;
return id;

}
/**

* Returns a List<Double> containing the coordinates of the
polygon's

* centroid {@link List<E>}. The coords argument is a
JsonArray containing

* the polygon's edges {@link JsonArray}.

*

* @param coords

* a JdsonArray containing the polygon's edges

* @return a list containing the coordinates of the polygon's
centroid

* @see List<E>, JsonArray

*/

public static List<Double> calCentroid(JsonArray coords) {
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List<Double> centroid = new ArrayList<Double> () ;
double cx = 0, cy = 0;
int s = coords.size();
int i = 0;
while (i < s) {
String[] point =
coords.get (i) .toString() .split(",");
String 1lng = point[0].substring(l);
double x = Double.parseDouble(lng);

String[] 1 = point[1l].split("1");
String lat = 1[0].toString();
double y = Double.parseDouble(lat);

cxX = CcxX + X;
cy = cy t y;
i++;

}

cx = ¢cx / s;

cy = cy / s;
centroid.add (cx) ;
centroid.add(cy) ;

return centroid;

}
/‘k*

* Returns the radius of the circle around a given polygon.
The coords
* argument is a JsonArray containing the polygon's edges
{@link JsonArray}.
* The centroid argument is a List<Double> containing the
coordinates of the
polygon's centroid {@link List<E>}.

*
*

* @param coords

* a JdsonArray containing the polygon's edges

* @param centroid

* a list of Doubles containing the coordinates of
the polygon's

* centroid

* @return a long number representing the circle's radius in
meters

* @see List<E>, JsonArray, long

*/

public static long calRadius (JsonArray coords, List<Double>

centroid) {

double cx = centroid.get(l), cy = centroid.get(0), radius
= 0;

int s = coords.size();

int 1 = 0;

while (1 < s) {

String[] point =
coords.get (1) .toString() .split(",");
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String 1lng = point[0].substring(l);
double y = Double.parseDouble(lng);

String[] 1 = point[1l].split("]");
String lat = 1[0].toString();
double x = Double.parseDouble(lat);

double dlon = Math.toRadians(cy - V);
double dlat = Math.toRadians(cx - x);
double a = Math.pow(Math.sin(dlat / 2),

2)

+ Math.cos (Math. toRadians (cx)) *
Math.cos (Math.toRadians(x)) * Math.pow(Math.sin(dlon / 2), 2);

double ¢ = 2 * Math.atan2(Math.sqgrt(a),
- a));

Math.sqgrt (1l

double R = 6371000; // the radius of the Earth in

meters
double r = R * ¢c;
if (r > radius)
radius = r;

i++;
}
long r = Math.round(radius);
return r;

A.2 Avalntnon Foursquare Venues - VenueClass.java

package foursquare;

import java.io.IOException;

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

import java.util.Calendar;

import java.util.List;

import javax.json.JsonArray;

import javax.json.JsonNumber;
import javax.json.JsonObject;

public class VenueClass {

String client id =
"URICQOXWSOUS5Z5YYX0QHJUDBJ2GLIVSZNASYOL140GMLVULEI" ;
String client sc =
"0OCNNY3JZJ4FBDSDAWQQPHKGOQ425GAMZCHWBR5IJ0301240";
String date = new

SimpleDateFormat ("yyyyMMdd") . format (Calendar.getInstance () .getTime ()

) ;

String venue url = "https://api.foursquare.com/v2/venues/";

String area name = AreaClass.city name;

List<JsonObject> categories = new ArraylList<JsonObject>();
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public VenueClass () throws IOException {

String cat url = venue url + "categories?client id=" +
client id + "&client secret=" + client sc + "&v=" + date;
categories = JsonClass.getCategories(cat url);

JsonArray hoods = MongoClass.findHoods (area name);
getCircle (hoods) ;

}
/‘k*

* Finds the centroid and radius for each neighbourhood and
calls the
explore method.

*
*
* (@param hoods

* a JsonArray containing all neighbourhoods

* (@return void

* @see JsonArray

*/

public void getCircle (JsonArray hoods) throws IOException {

int 1 = 0;
while (i < hoods.size()) {
JsonObject hood = (JsonObject) hoods.get (i)
String hoodname =
hood.getJdsonObject ("properties") .getString ("name") ;

int j = 0;
while (j <
hood.getJdsonObject ("properties") .getJsonArray ("radius") .size()) {
JsonObject ¢ = (JsonObject)

hood.getJdsonObject ("properties") .getJsonArray ("centroid") .get (J);
double cen lat =
c.getdsonNumber ("lat") .doubleValue () ;
double cen Ing =
c.getdsonNumber ("1ng") .doubleValue () ;

JsonNumber r = (JsonNumber)
hood.getJdsonObject ("properties") .getJsonArray ("radius") .get (J);
double radius = r.doubleValue();

explore(cen lat, cen lng, radius, hoodname);
J++;
}
countVenues (hood, categories);
i++;
}
System.out.println("All venues in " + area name + " saved
into Database.\n");

}
/**

* Explores Foursquare venues given the coordinates of a point
and a radius
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* in meters. Then, saves the venues in the appropriate
category/collection
in the MongoDB.

@param lat

a double representing the latitude
@param lng

a double representing the longitude
@param radius

a double representing the radius
@param hoodname

a String representing the name of a

P T R . S S S o

neighbourhood
* @return void
* (@see double, String
*/
public void explore (double lat, double 1ng, double radius,
String hoodname) throws IOException {

String ven = venue url + "explore?client id=" + client id
+ "&client secret=" + client sc + "&v=" + date
+ "&ll=" + lat + "," + 1lng +

"&limit=50&radius=" + radius;

System.out.println ("Exploring venues in " + hoodname +
A1 '\n") ;

JsonArray venues = JsonClass.exploreVenues(ven);

for (JsonObject res
venues.getValuesAs (JsonObject.class)) {

JsonArray cat = res.getdJsonArray ("categories");

String cat id =
cat.getJsonObject (0) .getString ("id") ;

String catname = getCategory(cat id);

JsonObject geojson = JsonClass.createGeodson(res);

if (catname != null)
MongoClass.saveVenue (catname, res, geojson,
hoodname, area name) ;
}
}

/**

* Returns a String representing the name of the parent
category of a venue,

* given a String of the id of a child category {@link
String}.

@param cat id
the id of the child category
@return a String of the name of the parent category
@see String
/
public String getCategory(String cat id) throws IOException {

X % % X X X
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String catname = null;
int 1 = 0;
while (i < categories.size()) {
JsonArray child =
categories.get (i) .getJsonArray("child cat ids");

int 7 = 0;
while (j < child.size()) {
String s = child.getString(7):;
if (s.equals(cat id)) {
catname =
categories.get (i) .getString ("name") ;
J = child.size();
i = categories.size();
}
J++;
}
i++;

}

return catname;

}
/**

* Calls the getVenues method that counts the venues in each
category, then

* calls the updateHood method to update the neighbourhood
document in
MongoDB.

*
*
* @param hood
* a JsonObject containing neighbourhood geodata
* (@param categories
* a List of JsonObjects containing the category
names and ids

* @return void

* @see JsonObject

*/

public void countVenues (JsonObject hood, List<JsonObject>

categories) throws IOException ({

int 7 = 0;
while (] < categories.size()) {
JsonObject category = (JsonObject)
categories.get (3);
String catname = category.getString ("name");

long count = MongoClass.getVenues (hood, catname);

MongoClass.updateHood (area name, hood, catname,
count) ;

J++;
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A.3 EneEepyacio JSON - JsonClass.java

package foursquare;

import java.io.IOException;
import java.io.InputStream;
import java.net.URL;

import java.util.ArraylList;
import java.util.HashMap;
import java.util.List;
import java.util.Map;

import javax.json.Json;

import javax.json.JsonArray;

import javax.json.JsonArrayBuilder;
import javax.json.JsonBuilderFactory;
import javax.json.JsonNumber;

import javax.json.JsonObject;

import javax.json.JsonReader;

import javax.json.JsonString;

public class JsonClass {

/**
* Returns a JsonObject containing all the neighbourhoods in a
US City
* according to the Neighborhoods Project (zetashapes.com)
* {@link JsonObject}. The areaname argument is a String of
the name of the
* city. The areaid argument is a String of the id of the city
according to
zetashapes.com.

*
*
* (@param areaname
* the name of the city
* (@param areaid
* the id of the city
* @return JsonObject containing all the neighbourhoods
* @see String, JsonObject
*/

public static JsonObject getNeighbourhoods (String areaname,

String areaid) throws IOException {

URL urltag = new
URL ("http://zetashapes.com/api/neighborhoodsByArea?areaid=" +
areaid);

Map<String, Object> config = new HashMap<String,
Object> () ;

JsonBuilderFactory factory =
Json.createBuilderFactory(confiqg);

JsonArrayBuilder neighbourhoods =
factory.createArrayBuilder () ;
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InputStream is = urltag.openStream();

JsonReader rdr = Json.createReader(is);
JsonObject obj = rdr.readObject();
JsonArray ftr = obj.getJdsonArray ("features");

for (JsonObject res : ftr.getValuesAs (JsonObject.class))

JsonObject props = res.getdsonObject ("properties");
JsonString hood name = props.getJsonString("label");
JsonNumber hood pop = props.getJsonNumber ("poplO");

JsonArrayBuilder centroid =
factory.createArrayBuilder () ;

JsonArrayBuilder radius =
factory.createArrayBuilder () ;

String type =
res.getJsonObject ("geometry") .getString ("type") ;
JsonArray temp =
res.getJsonObject ("geometry") .getJsonArray ("coordinates") ;
JsonArrayBuilder coords =
factory.createArrayBuilder () ;
int 1 = 0;
while (i < temp.size()) {
if (type.equals("MultiPolygon")) {
JsonArray polyg = (JsonArray)
temp.get (1) ;
coords.add(polyg.get(0)); // Ignore
polygon's holes (if any)
} else {
coords.add (temp.get (0)); // Ignore
polygon's holes (if any)
}

JsonArray coods = coords.build();

List<Double> centr =
AreaClass.calCentroid((JsonArray) coods.get(i)):;

JsonObject c =
factory.createObjectBuilder () .add("1lng", centr.get(0)).add("lat",
centr.get (1)) .build();

centroid.add(c) ;

long r = AreaClass.calRadius((JsonArray)
coods.get (i), centr);

radius.add(r) ;

i++;

}

JsonObject hood =
factory.createObjectBuilder () .add ("geometry",
res.getJsonObject ("geometry"))

.add ("type", "Feature")
.add ("properties",
factory.createObjectBuilder () .add ("name",
hood name) .add ("population", hood pop)
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.add ("centroid",
centroid.build()) .add ("radius", radius.build()) .build())
Cbuild () ;

neighbourhoods.add (hood) ;
}
JsonObject hoods =
factory.createObjectBuilder () .add ("type", "FeatureCollection")
.add ("features", neighbourhoods) .build();
rdr.close () ;
return hoods;

}
/‘k*

* Returns a List<JsonObject> containing all the categories of
Foursquare's

* venues along with the ids of their children categories
{@link List<E>}.

* The line argument is a String of the URL to Foursquare's
APT
{@link String}.

@param line
the URL to Foursquare's API
@return a List<JsonObject> containing all the categories
@see String, List<E>
/
public static List<JsonObject> getCategories (String line)
throws IOException ({

R S S T e

Map<String, Object> config = new HashMap<String,
Object> () ;

JsonBuilderFactory factory =
Json.createBuilderFactory(confiqg);

List<JsonObject> categories = new
ArrayList<JsonObject> () ;

URL urltag = new URL(line);

InputStream is = urltag.openStream();

JsonReader rdr = Json.createReader(is);

JsonObject obj rdr.readObject () ;

JsonArray cat =
obj.getJsonObject ("response") .getJsonArray ("categories") ;

for (JsonObject res : cat.getValuesAs (JsonObject.class))

JsonString cat id = res.getJsonString("id");
JsonString cat name = res.getJsonString("name");
JsonArray child cats =

res.getJsonArray ("categories") ;
JsonArrayBuilder ids = factory.createArrayBuilder ()
for (JsonObject chd

child cats.getValuesAs (JsonObject.class)) {

JsonString id = chd.getJdsonString("id") ;
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ids.add (id) ;
// Some child categories have more child
categories
JsonArray child =
chd.getJsonArray ("categories");
for (JsonObject chld
child.getValuesAs (JsonObject.class)) {
JsonString i1d2 =
chld.getJsonString ("id") ;
ids.add (id2) ;
}
}
JsonArray child ids = ids.build();
JsonObject category =
factory.createObjectBuilder () .add ("name", cat name).add("id",
cat 1id)
.add("child cat ids", child ids) .build();
categories.add (category);
}
rdr.close();
return categories;

}
/**

* Returns a JsonArray containing all the venues in a
neighbourhood
* {@link JsonArray}. The line argument is a String of the URL
to
Foursquare's API {@link String}.

the URL to Foursquare's API
@return a JsonArray containing all the venues in a
neighbourhood
* @see String, JsonArray
*/
public static JsonArray exploreVenues (String line) throws
IOException {

*
*
* @param line
*
*

URL urltag = new URL(line);
InputStream is = urltag.openStream()

JsonReader rdr = Json.createReader(is);

JsonObject obj = rdr.readObject();

JsonArray items =
obj.getJsonObject ("response") .getdsonArray ("groups") .getJIsonObject (0
) .getJsonArray ("items") ;

Map<String, Object> config new HashMap<String,

Object> () ;

JsonBuilderFactory factory
Json.createBuilderFactory(confiqg) ;
JsonArrayBuilder venues = factory.createArrayBuilder();

for (JsonObject res
items.getValuesAs (JsonObject.class)) {
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JsonObject ven = res.getJsonObject ("venue");
venues.add (ven) ;

}

JsonArray v = venues.build();

rdr.close () ;

return v;

}
/**

* Returns a JsonObject containing the location of a venue in
GeoJSON
format. {@link JsonObject}.

*
*
* (@param venue
* a JsonObject containing the info of a wvenue
* @return a JsonObject containing the GeoJSON data
* @see JsonObject
*/

public static JsonObject createGeodson (JsonObject venue)
throws IOException ({

JsonObject loc = venue.getdsonObject ("location");

Map<String, Object> config = new HashMap<String,
Object> () ;

JsonBuilderFactory factory =
Json.createBuilderFactory(confiqg);

JsonArray coords =
factory.createArrayBuilder () .add(loc.getdsonNumber ("1ng")) .add(loc.g
etJsonNumber ("lat"))

Lbuild () ;
JsonObject cat = (JsonObject)
venue.getJdsonArray ("categories") .get (0) ;

mwim .,

double rate = 0;
String colour = ;
JsonNumber rating = venue.getJsonNumber ("rating");

if (rating != null) {
rate = rating.doubleValue();
colour = venue.getString("ratingColor");

}

JsonObject geojson =
factory.createObjectBuilder () .add("type", "Feature")
.add ("geometry",
factory.createObjectBuilder () .add ("type",
"Point") .add ("coordinates", coords) .build())
.add ("properties",

factory.createObjectBuilder () .add ("name",
venue.getString ("name"))
.add ("category",
cat.getString("name"))
.add("rating"™, rate)
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.add("ratingColor",

colour)

.add ("checkinsCount",
venue.getJsonObject ("stats") .getJsonNumber ("checkinsCount"))

.add ("id",
venue.getString ("id")) .build())

Lbuild () ;

return geojson;

A.4 Queries oty MongoDB - MongoClass.java

package foursquare;

import java.io.StringReader;
import java.util.HashMap;
import java.util.Map;

import javax.json.Json;

import javax.json.JsonArray;

import javax.json.JsonArrayBuilder;
import javax.json.JsonBuilderFactory;
import javax.json.JsonObject;

import javax.json.JsonReader;

import org.bson.Document;

import com.mongodb.MongoClient;

import com.mongodb.client.FindIterable;

import com.mongodb.client.MongoCollection;
import com.mongodb.client.MongoDatabase;
import com.mongodb.client.model.UpdateOptions;
import com.mongodb.Block;

public class MongoClass {

/**
* Returns true if a city already exists in the MongoDB. The
name argument
* is a String representing the name of a city/collection. If
the collection
is empty, the method returns false.

*
*
* @param name

* the name of a MongoDB collection
* @return a boolean

* @see String, boolean

*

/

public static boolean findArea (String name) {

boolean exists = false;
MongoClient mongo = new MongoClient ("localhost", 27017);
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MongoDatabase db = mongo.getDatabase ("foursquare");

MongoCollection<Document> coll = db.getCollection (name) ;
if (coll.count() != 0)
exists = true;

mongo.close () ;
return exists;

}
/%%

* Saves a JsonArray containing all the neighbourhoods of a
city in the

* collection areaname of the MongoDB {@link JsonArray}. The
areaname

* argument is a String representing the name of the city. The
hoods
argument is a JsonArray containing all the neighbourhoods.

@param areaname
the name of the city
@param hoods
a JsonArray containing all the neighbourhoods
@return void
@see String, JsonArray
/
public static void saveNeighbourhoods (String areaname,
JsonObject hoods) {

S S T T . S S

MongoClient mongo = new MongoClient ("localhost", 27017);
MongoDatabase db = mongo.getDatabase ("foursquare");
MongoCollection<Document> coll =

db.getCollection (areaname) ;

JsonArray features = hoods.getJsonArray ("features");
int 1 = 0;
while (i < features.size()) {

JsonObject hood = features.getJsonObject (i)
Document myDoc = Document.parse(hood.toString());
coll.insertOne (myDoc) ;
i++;

}

mongo.close () ;

}
/**

* Returns a JsonArray containing all the neighbourhoods in a
US City

* according to the Neighbouhoods Project {@link JsonArray}.
The areaname

* argument is a String representing the name of the city
{@link String}.

@param areaname

the name of the city
@return a JsonArray containing all the neighbourhoods
@see String, JsonArray

/

public static JsonArray findHoods (String areaname) {

X % % X X X
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Map<String, Object> config new HashMap<String,
Object> () ;

JsonBuilderFactory factory =
Json.createBuilderFactory(confiqg) ;

JsonArrayBuilder hoods = factory.createArrayBuilder () ;

MongoClient mongo = new MongoClient ("localhost", 27017);
MongoDatabase db = mongo.getDatabase ("foursquare");
MongoCollection<Document> coll =

db.getCollection (areaname) ;

FindIterable<Document> iterable = coll.find();
iterable.forEach (new Block<Document> () {
@Override
public void apply(final Document document) {
String hood = document.todson();

JsonReader jsonReader = Json.createReader (new
StringReader (hood) ) ;

JsonObject neighbourhood =
JjsonReader.readObject () ;

jsonReader.close() ;

hoods.add (neighbourhood) ;

}
)i
JsonArray neighbourhoods = hoods.build();
mongo.close () ;
return neighbourhoods;

}
/**

* Saves the JsonObject containing a Foursquare venue in the
collection

* catname of the MongoDB {@link JsonObject}. The catname
argument is a

* String representing a venue category name and also a
collection in

* MongoDB {@link String}. The venue argument is a JsonObject
containing a

* Foursquare venue {@link JsonObject}. The geojson argument
is a JsonObject

* containing the venue's location in GeoJSON format {@link
JsonObject}. The

* hoodname argument is a String representing a
neighbourhood's name

* {@link String}. The areaname argument is a String
representing the name
of a city {@link String}.

@param catname
a venue category name and also a collection in

X X X X

MongoDB
* @param venue
* a JsonObject containing a Foursquare venue
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* (@param geojson
* a JsonObject containing the venue's location in
GeoJSON format
@param hoodname
the neighbourhood's name
@param areaname
the name of the city
@return void
@see String, JsonObject
/
public static void saveVenue (String catname, JsonObject venue,
JsonObject geojson, String hoodname,
String areaname) {

o S T e e =

MongoClient mongo = new MongoClient ("localhost", 27017);
MongoDatabase db = mongo.getDatabase ("foursquare");
MongoCollection<Document> coll =

db.getCollection (catname) ;

Document myDoc = Document.parse(venue.toString());
Document myDoc2 = Document.parse(geojson.toString());
coll.updateOne (new Document ("name",

venue.getString ("name")),

new Document ("$set", new
Document (myDoc) .append ("geojson", myDoc2)), new
UpdateOptions () .upsert (true)) ;
mongo.close () ;

}
/**

* Returns a long number of the venues found in a collection
{@link long}.

*

* @param hood

* a JsonObject representing a neighbourhood
* (@param catname

* the name of the category (collection)

* @return a long number of the venues found

* @see long, String, JsonObject

*/

public static long getVenues (JsonObject hood, String catname)

JsonObject geometry = hood.getJsonObject ("geometry") ;
Document myDoc = Document.parse(geometry.toString());
MongoClient mongo = new MongoClient ("localhost", 27017);
MongoDatabase db = mongo.getDatabase ("foursquare");
MongoCollection<Document> coll =

db.getCollection (catname) ;

long count = coll
.count (new Document ("geojson.geometry", new
Document ("$geoWithin", new Document ("Sgeometry", myDoc))));
mongo.close () ;
return count;
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/**

* Updates the Document of a neighbourhood with the number of
venues found
in a category. {@link Document}

@param areaname
the name of the city
@param hood
a JsonObject representing a neighbourhood
@param catname
the name of the category
@return void
@see String, JsonObject
/
public static void updateHood (String areaname, JsonObject
hood, String catname, long count) {

b S . S S S

String cat = catname.replace("™ ", "");
String field = "properties.venues." + cat.replace("&",

MongoClient mongo = new MongoClient ("localhost", 27017);
MongoDatabase db = mongo.getDatabase ("foursquare");
MongoCollection<Document> coll =

db.getCollection (areaname) ;

coll.updateOne (new Document ("properties.name",
hood.getJsonObject ("properties") .getString ("name")),
new Document ("$set", new Document (field,
count)), new UpdateOptions () .upsert (true));

mongo.close () ;
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[Toapaptnuo B
IInyaioc Kmowag Server

B.1 Routing & Queries - index.js

var express = require('express');
var router = express.Router();

// Mongoose import
var mongoose = require('mongoose');

// Mongoose connection to MongoDB
var conn =
mongoose.createConnection('mongodb://localhost:27017/foursquare’,
function (error) {
if (error) {
console.log(error);

}
b
var connz =
mongoose.createConnection('mongodb://localhost:27017/fire', function
(error) {
if (error) {
console.log(error);

}
b

// Mongoose Schema definition
var Schema = mongoose.Schema;

var CitySchema = new Schema ({

type: String,

geometry: Schema.Types.Mixed,

properties: { name: String, population: Number, centroid: Array,
radius: Array }

b

var VenueSchema = new Schema ({
name: String,
geojson: { name: String, geometry: Schema.Types.Mixed }

}) s

/* GET Collection names. */
router.get('/listCollections', function(reqg,res) {
conn.db.listCollections () .toArray(function(err, names) {
if (err) {
console.log(err) ;
}
else {
res.json (names) ;
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};
})
)

router.get('/fire/:city/:hood', function(req,res) {
var City = conn.model('City', CitySchema, reg.params.city);
City.findOne({"properties.name": reqg.params.hood},{" id": 0},
function (err, docs) {
var City2 = conn2.model('City', CitySchema,
reqg.params.city) ;
City2.find({"geometry": {SgeoWithin: {$geometry:
docs.geometry}}}, {" id": 0}, function (err2, docs2) {
res.json (docs?) ;
)
b
b

/* GET City data. */
router.get (' /hoods/:city', function (req, res) {
var City = conn.model('City', CitySchema, reqg.params.city);
City.find({},{" id": 0}, function (err, docs) {
if (docs == "") {
var msg = runJava(req) ;
res.send(msqg) ;
}
else {
res.json (docs) ;
b
b
b

/* GET Venue data. */
router.get('/venues/:city/:hood/:category', function (req, res) {
var City = conn.model('City', CitySchema, reqg.params.city);

var Venue = conn.model ('Venue', VenueSchema,
req.params.category) ;
City.findOne({"properties.name": reqg.params.hood},{" id": 0},

function (err, docs) {
Venue.find({"geojson.geometry": {S$SgeoWithin: {S$Sgeometry:
docs.geometry}}}, {" id": 0, "geojson": 1}, function (err2, docs2) {
res.json (docs?2) ;
b
b
b

/* GET Map page. */
router.get (' /map/:city/:category', function(req,res) {

var cat = reqg.params.category;

var str = cat.replace(/ /g, ""):

var fld = str.replace(/&/g, " ");

var City = conn.model('City', CitySchema, reg.params.city);
City.findOne({},{" id": 0}, function (err, docs) {

if (docs == null) {
var msg = runJava(req);
res.send(msqg) ;

} else {
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var cl = docs.geometry.coordinates[0];

var c2 = cl[0];

res.render ('map', {
city: reqg.params.city,
category: reg.params.category,
catfield: f1d,
lat : c2[1],
Ing : c2[0]

b

};
b
b

/* GET Home page. */
router.get ('/map', function(req,res) {
var City = conn.model('City', CitySchema, 'Brooklyn');
City.findOne({},{" id": 0}, function (err, docs) {
var cl = docs.geometry.coordinates[0];
var c2 = cl[0];
res.render ('map', {
city: 'Brooklyn',
category: 'Food',
catfield: 'Food',
lat : c2[11],
Ing : c2[0]
b
b
b

router.get('/fire', function(req,res) {
var City = conn.model('City', CitySchema, 'Brooklyn');
res.render('fire', {
city: 'Brooklyn'
})
})

function runJava (req) {

var spawn = require('child process') .spawn;

var frsq = spawn('java', ['-jar', './forsg.jar',
reqg.params.cityl]);

frsg.stdout.on('data', (data) => {

console.log (fiEeleiiie s SREGERECAY ) ;
b

frsg.stderr.on('data', (data) => {

console. log (FshEelciaad SR ERsclY ) ;
})

frsg.on('close', (code) => {

folo}st-ToRR-WNelel{ child process exited with code S${code} )
})

var msg = 'City not found in Database. Executing java
application. Refresh page after 2 mins.';
return msg;

}s

module.exports = router;
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B.1 Map Template - map.jade

doctype html
html
head
title Foursquare Venues
meta (charset="utf-8")
meta (name='viewport', content='width=device-width, initial-
scale=1.0")
link(rel='"'stylesheet',
href="'http://cdn.leafletjs.com/leaflet/v0.7.7/1leaflet.css')
link(rel='"stylesheet',
href='https://dl.dropboxusercontent.com/u/28290565/1leaflet search/le
aflet-search.css')
style.
body {
margin: O;
padding: 0O;
}
#map {
position: absolute;
top: O;
bottom: 0O;
width: 100%;
}
.info {
padding: 6px 8px;
font: 14px/l6px Arial, Helvetica, sans-serif;
background: white;
background: rgba(255, 255, 255, 0.8);
box-shadow: 0 0 15px rgba(0, 0, 0, 0.2);
border-radius: 5Spx;
}
div#radio(
padding: 6px 8px;
font: 14px/l6px Arial, Helvetica, sans-serif;
background: white;
background: rgba (255, 255, 255, 0.8);
box-shadow: 0 0 15px rgba(0, 0, 0, 0.2);
border-radius: b5px;

}

#nav {

float: right;
}

.info h4 {

margin: O O 5px;
color: #777;

}

.legend {
text-align: left;
line-height: 18px;
color: #555;

}
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.legend i {
width: 18px;
height: 18px;
float: left;
margin-right: 8px;
opacity: 0.7;
}
body
#map
script(src='http://cdn.leafletjs.com/leaflet/v0.7.7/1leaflet.js")

script(src='https://dl.dropboxusercontent.com/u/28290565/1leaflet sea
rch/leaflet-search.js"')

script(src='https://ajax.googleapis.com/ajax/libs/jquery/1.11.1/jque
ry.min.js")

script(src='https://ajax.googleapis.com/ajax/libs/jqueryui/1.10.4/73qg
uery-ui.min.js'")
script (type='text/javascript').
var map = L.map('map') .setView([#{lat},#{1ng}], 12);

L.tilelLayer('https://api.tiles.mapbox.com/v4/{id}/{z}/{x}/{y}.png?ac
cess token=pk.eyJlIjoibGFtYmVy¥YmFzcyIsImEiOiJjaWhOamtlZTAwMDJI6d3Nrcz
liemFtbWkO0InO.fDZtBff9gLcyNwJb4pYsT7A"',

{
maxzZoom : 18,
attribution : "Map data &copy; <a

href="http://openstreetmap.org">0OpenStreetMap</a> contributors, '

+ '<a href="http://creativecommons.org/licenses/by-
sa/2.0/">CC-BY-SA</a>, '

+ 'Imagery © <a href="http://mapbox.com">Mapbox</a>",

id : 'mapbox.light'

}) .addTo (map) ;

// control that shows state info on hover

var info = L.control();

info.onAdd = function (map) {

this. div = L.DomUtil.create('div', "info');

this.update() ;

return this. div;

}i

info.update = function(props) {

this. div.innerHTML = '<h4>#{category} in #{city}</h4>"

+ (props ? '<b>' + props.name + '</b><br />' +
props.venues.#{catfield}

+ ' #{category} venues ' : 'Hover over a neighbourhood');

}i

info.addTo (map) ;

// get color depending on number of venues

function getColor(d) {

return d > 70 ? '#016450" : d > 60 ? "#02818a"
d > 50 ? "#3690c0' : d > 40 ? '#67a9cft’
d > 30 ? "#aobbddb' : d > 20 ? '#d0dle6'

:d > 10 ? '"#ece2f0' : "#Lfff7fb';

}

function style(feature) {
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return {

weight : 2,

opacity : 1,

color : 'white',

dashArray : '3',

fillOpacity : ,

fillColor : getColor(feature.properties.venues.#{catfield})
}i

}

function highlightFeature(e) {
var layer = e.target;
layer.setStyle ({

weight : 5,
color : '#666"',
dashArray : '"',
fillOpacity

}) s

if (!'L.Browser.ie && !'L.Browser.opera) {
layer.bringToFront () ;

}
info.update (layer. feature.properties) ;
}

var geojson;

function resetHighlight (e) {
geojson.resetStyle(e.target);
info.update() ;

}

function zoomToFeature(e) {
map.fitBounds (e.target.getBounds());

var str = '/venues/' + "#{city}' + '/' +
e.target.feature.properties.name + '/' + '#{category}';
var venues = str.replace(/&amp;/g, "&");

$.getJSON (venues, function (result) {

var str = JSON.stringify(result);

var rl str.replace(/}}}Y/g, "}1");

var r2 rl.replace(/geojson/g, "");

var r3 = r2.replace(/"":{/g, "");

var obj = JSON.parse(r3);

L.geoJdson(obj, {

onEachFeature: onEachFeature2,

pointToLayer: function (feature, latlng) {

return L.marker (latlng);

}

}) .addTo (map) ;

b

}

function onEachFeature (feature, layer) {

layer.on ({

mouseover : highlightFeature,

mouseout : resetHighlight,

click : zoomToFeature

})

}

function onEachFeature2 (feature, layer) ({

var popupContent = '<div id="nav"
style="color:#'+feature.properties.ratingColor+'"><b>"'+feature.prope
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rties.rating+'</b></div> <div i1id="title"> <a
href="https://foursquare.com/v/ '+feature.properties.id+'"class="venu
e"><pb>'+feature.properties.name+'</b></a></div> <div
id="venue info">'+feature.properties.category+'<br>'+feature.propert
ies.checkinsCount+' check-ins </div>"';

layer.bindPopup (popupContent) ;

}

$.getJSON('/hoods/' + "#{city}', function(result) {

geojson = L.geoJdson(result, {

style : style,

onEachFeature : onEachFeature

}) .addTo (map) ;

map.fitBounds (geojson.getBounds()) ;

})

map.attributionControl

.addAttribution ('Neighbourhood data &copy; <a
href="http://zetashapes.com/">The Neighbourhoods Project</a>'");

var legend = L.control ({

position : 'bottomright'

b

legend.onAdd = function(map) {

var div = L.DomUtil.create('div', '"info legend'), grades = [

10, 20, 30, 40, 50, 60, 7071, labels = [], from, to;

for (var i = 0; i1 < grades.length; i++) {

from = grades[i];

to = grades[i + 1];

labels.push('<i style="background:' + getColor (from + 1)

+ '""></i> ' 4+ from + (to ? '&ndash;' 4+ to : "+"));

}

div.innerHTML = labels.join('<br>");

return div;

}i

legend.addTo (map) ;

var radioControl = L.control ({

position : 'bottomleft'

b

radioControl.onAdd = function (map) ({

var radio = L.DomUtil.create('radio', 'radio-control');

radio.innerHTML += '<div id="radio"> <input type="radio"
name="category" value="Food" checked> Food<br> <input type="radio"
name="category" value="Arts & Entertainment"> Arts &
Entertainment<br> <input type="radio" name="category"
value="Nightlife Spot"> Nightlife Spot<br> <input type="radio"
name="category" value="Shop & Service"> Shop & Service<br> <input
type="radio" name="category" value="Outdoors & Recreation"> Outdoors
& Recreation<br> <input type="radio" name="category" value="Travel
& Transport"> Travel & Transport<br> <input type="radio"
name="category" value="Residence"> Residence<br> <input
type="radio" name="category" value="Event"> Event<br> <input
type="radio" name="category" value="Professional & Other Places">
Professional & Other Places<br> <input type="radio" name="category"
value="College & University"> College & University </div>';

return radio;

}i

radioControl.addTo (map) ;
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var searchlayer = new L.LayerGroup();

map.addLayer (searchlLayer) ;

var controlSearch = new L.Control.Search({layer: searchlayer,
initial: false, circlelocation: false, position:'topleft'});

$.getJSON('/listCollections', function(result){

S.each(result, function(index, value) {

if (value.name '= "Professional & Other Places" && value.name
'= "Nightlife Spot" && value.name !'= "College & University" &&
value.name !'= "Outdoors & Recreation"”" && value.name '= "Arts &
Entertainment” && value.name != "Food" && value.name != "Travel &
Transport" && value.name != "Residence" && value.name != "Shop &
Service" && value.name '= "Event") {

var title = value.name,

loc = [41.239190,13.032145]1, //random loc
marker = new L.Marker(new L.latLng(loc), {title: title} );
searchlLayer.addLayer (marker) ; };
}) s
b
controlSearch.on('search locationfound', function(e) ({
var cat = $('input[name="category"]:checked").val();
location.href = '"http://localhost:3000/map/"' +

this. input.value + '/' + cat;
})

map.addControl ( controlSearch );
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[Toapaptnua I
Oonyiec Eykatdotaonc Eeapuoync

I'.1 Eyxatdotoon MongoDB

[Ma ™ Aettovpyia TG e@approyng eltvar omapaitn 1 VTOPEN HOG EYKATESTNLEVNG £KOOOTG
¢ MongoDB 610 cuomua, dote To Tpdypappo v amodnKeveL Kot Vo avaKTd 0E00UEVA OO
™ Baon dedopévav. Ta PApata mov tpénet va akoAovOnbovv eivar Ta €ENG:

e Eniokeym ¢ 10100€Aid0g www.mongodb.com, 6mov vadpyovv Sabéoiua Yoo dmpedv
download ekdocelg tng MongoDB yia Asttovpyikd cvetuata Windows, Linux, Mac OS
X ko Solaris.

e Download tn¢ embountig ékdoong.

e Ektéleon tov setup apyeiov kot gykotdotoon akolovbmvtag Tic odnyieg Tov installation
wizard.

e Xto directory o6mov éywve 1M eykatdotoor, ekTéAecn Tov mpoypdupatoc mongod.
[Mapaderypa evog directory oe Windows eivar: C:\Program Files\MongoDB\Server\3.2\bin

Na onpeiodei Tmg o mongod mpénet vo TpEYEL GLVEXDG TOGO KATO TNV EKTEAECT] TMV SErvices
7oV amodnkevovy dedopéva, 660 Kol Yol T AErTovpyio TOL XEPTN OV AVOKTA dedopéva amd
™ MongoDB. Xpnowponoteitar to default port 27017 yiwa Ty MongoDB.

u =
2016-85%-13T13:31:88_.186+8388 I STORAGE [initandlisten] Starting WiredligerRecor|l
dStoreThread local.oplog.rs
2016-85%-13T13:31:88.187+83808 I STORAGE [initandlisztenl] The zize storer reports
that the oplog contains 19 records totaling to 2602 hytes
2016-85%-13T13:31:88.187+83808 I STORAGE [initandliszten] Scanning the oplog to de
termine where to place markers for truncation
2016-05%-13T13:31:68.197+0308 I STORAGE [initandlisten]
2016—05%-13T13:31:88.197+8388 I STORAGE [initandlisten] ¢ YARNING: mongod start
ed without ——replSet yet 1 documents are present in local.system.preplset
2016—05%-13T13:31:88. 19B+B3BB I STORAGE [initandlisten] === Restart with
——repliet unless you are doing maintenance and no other clients are connected.

2016-05%-13T13:31:68.198+6388 I STORAGE [initandlisten] 3% The TIL coll
ection monitor will not start bhecause of this.

2016-05%-13T13:31:68.199+63688 I STORAGE [initandlisten] 3%
2A16-A5-13T13:31:A8.199+A38A I STORAGE [dinitandlisten] For more info see http:
s sdochub.mongodb.orgs/coresttlcollections

2016-A%-13T13:31:A8.200+A3688 I STORAGE [initandlisten]
2016-85%-13T13:31:88.282+83808 I NETWORK [HostnameCanonicalizationWorker] Startin
g hostname canonicalization worker

2016-05%-13T13:31:88.2683+83688 1 FIDC [initandlisten] Initializing full-time d
iagnosztic data capture with directory ‘C:rdatardbrsdiagnostic.data’
2016-05-13T13:-31:88.212+83090 I NETWORK [initandlisten] waiting for connections
on port 27017

2ynuo I'L: Extéleon tov mongod.exe oe Windows 8.1 64bit
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I'.2 Eykatdotoon Java

Ta Services ¢ €QopUOYAC Yo TNV OVAKTNGT TOV YEQYPUPIKOV OE0UEVOV amd TO
Zetashapes API kat tnv avalitnon tov venues amd to Foursquare API givon maketapiopévo
oto ekteléolpo opyeio foursquare.jar, mov mepExel TOV KOOIKO KOL TG OTOPAITNTEG
BpAoOnkec. Ta v ektéheon Tov eivan amapaitnto va €xel eykataotadel Kamolo Java
Runtime Environment. Ta frpota mov tpémet vo akoiovOnbovv eivar ta e€nc:

e Emiokeyn ¢ otooeiidag www.oracle.com, 6mov vmdpyovv dwbéciua yoo dwpedv
download exdooeic Tov Java RE yia Asttovpyikd cvotiuoto Windows, Linux, Mac OS X
ko Solaris.

e Download g emBountc £kdoong.

e Ektéleon tov setup apyeiov kot gykotdotootn akolovbmvrag tig odnyieg tov installation
wizard.

e Ektéleon tov foursquare.jar. 1o mapdabvpo mov eupavifetarl vdpyel Evo medio KEWEVOL
OmOL €1GAYETAL TO OVOUO TNG TOANG Yt TNV avalTnNon YEOYPUPIK®Y OEOOUEVOV Kot
Foursquare Venues.

US City: |Stockton

Searching for neighbourhoods in Stockton.
Saved all neighbourhoods in collection Stockton.
Exploring venues in West Manteca.

Exploring venues in Downtown Lodi.

Exploring venues in Waterloo.

Exploring venues in Mormon.

Exploring venues in Midtown West.
Exploring venues in Wilson.

Exploring venues in Northeast Stockton.
Exploring venues in Lincoln Village.
Exploring venues in Meyers.

Exploring venues in Anderson.

Zynuo I2: Extéleon tov foursquare.jar oe Windows 8.1 64bit

I'.3 Eykatdotoon Node.JS

Amopaitnto yio T Agrtovpyia Tov yaptn givar n gykotdotacn tov Node.JS, oto omoio
Baoileton o server g epappoyng. O server Aettovpyel g éva evdlapeco layer, tov Aappavet
To requests mwov yivovtot and 1o xaptn, KAvel To amapaitnto queries otn Bacn dedouévmv Kot
otédvel ta KatdAAnAa dedopéva. Ta Prpota mov mpémer vo axoAovBnbovv Yo TNV
eykatdotacn tov Node.JS sivar ta e€ng:

e Emiokeyn ¢ 1otocelidog www.nodejs.org, 6mov vmdpyovv Stobéoipo yo dwpedv
download exdoceig Tov Node.JS ya Aetrtovpykd cvotiuata Windows, Linux, Mac OS X
kot SunOS.
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e Download g emBountc £kdoong.

e Ektéleon tov setup apyeiov kot gykotdotoon akolovbmvrag tig odnyieg tov installation
wizard.

e Avotypo evog command prompt oto directory émov givar amobnkevpévog o paxerog leaflet.

e Extéleon tov eviodmv:
cd leaflet

npm install
npm start

O server ypnotpomnosi To port 3000 kot TPEmeL va TPEXEL GLVEYMG Y10 TN AELTOVPYiO TOL
26PN,

] mongod =

Explore Foursquare Venues -

*

C:~UserssLambrozssDownloads>leaf let>npm install
C:sUserssLambrossDownloads“leaf let npm start

> leafletl@A _B.8 =tart C:sxUserssLambroz>Downloads>leaflet
» node ./hinsuug

2ynuo. I'3: Exxivnon tov Server oe Windows 8.1 64bit

I'.4 Avoryua yapt

"o v gpedvion tov ydpt oe éva browser apkei n eniokeyn tov URL:
http://localhost:3000/map. Enueidvetat 6Tt yio T Aeltovpyia TOV TPETEL VO EKTELOVVTOL TO
mongod kot o Server, 6Tmg TEPLYPAPNKE TOPUTAV®.
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Foursquare Venues

(i) localhost:2000/map

% ' A f ¥ Food in Brooklyn
Liberty State. P‘ljl_l{ & ’ Bushwick B
i . 4 ; : : 33 Food venues

\

N
qz_“(“ s By

[ A— . —
® Food
O Arts & Entertainment
O Nightiife Spot 10-20
© shop & Service : f 20-30
) Outdoors & Recreation ) 30-40
O Travel & Transport Sy 40-50
O Residence =42 f 50-60
O Event . 7 T Ave \ 60-70
O Professional & Other Places =~ 3 70+

O College & University 1 A —
, Leaflet | Map data © OpenStreetiap contributors, CC-BY-SA, Imagery © Mapbox, Neighbourhood data ® The Neighbourhoods Project

0-10

2ynua I'd: Erioxeyn e oelidag localhost:3000/map oe Firefox web browser
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