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AHOTAIIIA

Bunyckna kBagigikaniiina 6akanaBpcbka podora: 43 c., 13 puc., 1 nogarok, 6
JoKepe.

Tema: CTBOpeHHS Mapcepy 00'€KTIB HEPYXOMOCTI Ta moOy0Ba (ibTpariii.

O0’€eKT n0C/IIKEHHSI: TEXHOJIOT IS TAPCUHTY JaHUX.

IIpenmet pocimkenHsi: TurarGopma I OpEHIU HEPYXOMOCTI.

Meta po6oTu: po3poOka rmaarGopmMu AJIsE OPSHIN HEPYXOMOCTI 3 TapcepoM 00’ 5B
31 CTOPOHHIX JiKEPEL.

Pe3yabTraTy  JOCHiIKeHHSI: B pe3yibTari JOCHIUKEHHS OyJIO  OI[IHEHO
MOJKJIMBICTh BUKOPUCTAHHS TEXHOJIOTIT I peaizaliii MBHUIKOTO Imapcepy s oOpoOKu
BEJIMKOI KIJIBKOCTI JaHUX.

BucHoBok: B pesynbrari BHKOHaHHS poOOTH Oyn0 po3poOIeHO cepBic s
OPCHJIM HEPYXOMOCTI 31 COOpOM BEJIMKOI KIJTBKOCTI 00’sB 3 OuIbII Hixk 60 BeO-caiTiB..
Po3po0iennii BeO-101aTOK MpEACTaBIISIE 3 C€0€ CYyKyHICTb:

e [lapcepy manux 3 60 BeO pecypcis;

e Moy NepeBIpKU Ha JISTUTUMHICTD;

e KIIleHTChKY YacTHHY BEO-A0AaTKy JUIsl B3a€EMO/IIi 3 CUCTEMOIO;

e Jlarabasu MongoDB Ta mnoB’s3any 3 cuctemoro IPFS Ha Onoxuelini

Ethereum Ta Binance Smart Chain;



AHHOTALIUA

BoinyckHas kBajqudukanuoHHas OakajaBpckas pabdora: 43 c., 13 puc., 1
MPUJIOKEHUE, 6 ICTOUHUKOB.

Tema: Co3nanue napcepa 00beKTOB HEBUKUMOCTU U OCTPOCHUE (DUIIBTPALUH.

OO0beKT HCCIeN0BAHUA: TEXHOJIOTHS ITAPCUHTA TAHHBIX.

IIpeamer uccenoBanus: wiatdopma s apeH bl HEIBUKUMOCTH.

Heab padoThl: pa3paboTka mIaTGopMbl IS apEH]IBI HEABIKUMOCTH C MapCcepoM
OOBSIBIICHUH U3 TOCTOPOHHUX MCTOYHHUKOB.

Pe3yabrarbl HCC/IeJ0BAaHUSI: B PE3YylbTaTe MCCIEAOBAaHUSA ObUIO OLIEHEHO
BO3MOXXHOCTh HCTIOIB30BAHMUS TEXHOJOTUHU ISl pealu3aliil ObICTPOTO Mapcepy IS
00paboTKH OONBIIOTO KOJTMYECTBA JTAHHBIX.

BobiBoa: B pesynbrare BbIIOJHEHUS pabOThI ObLT pa3paboTaH CEPBUC AJIs APEHIbI
HEJIBIXKUMOCTH CO COOpPOM OOJBIIIOrO KoMndecTBa 00bsBICHU ¢ 6onee uem 60 caldToB.

Pa3zpabotan BeO-npuioKeHUE IPEACTABISET U3 C€0sl COBOKYITHOCTb:

. [Tapcepa nanubix ¢ 60 BeO pecypcoB;

. Monyito IpOBEPKHU HA JETUTUMHOCTb;

. KinneHntckyto yactb BeO-IPUIIOKEHUS [IJ1s1 B3AUMOJICHCTBHUS C CUCTEMOM;

. Hara6azst MongoDB u cBszannyio ¢ cucremoit IPFS nHa Onokueiine

Ethereum m Binance Smart Chain;



ANNOTATION

Final qualifying bachelor's work: 43 p., 13 fig., 1 appendix, 6 sources.
Topic: Creation of a parser for real estate objects and construction of filtering.
Object of research: data parsing technology.

Subject of research: real estate rental platform.

Purpose: development of a platform for renting real estate with a parser for ads

from third-party sources.

Results: as a result of the study, the possibility of using the technology to

implement a fast parser for processing large amounts of data was assessed.

Conclusion: As a result of the work, a service for renting real estate was

developed with the collection of a large number of real estate listings from more than 60

websites. The developed web application is a collection of:

Data parser from 60 web resources;

The legitimacy checker;

the client part of the web application to interact with the system;

MongoDB Database and IPFS Related to Ethereum Blockchain and Binance
Smart Chain;
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IHEPEJIIK YMOBHUX ITIO3HAYEHb

IPFS — Inter Planetary File System (nmpotokosn aJis 30epexeHHs JaHUX).
BSC — 6noxueiin Binance Smart Chain.

TheGraph — xoctuHr s generpanizoBanoro [13.

Selenium — yacTuHa napcepy AJs aBTOMATUXAIlll CKPEUTIIHTY.

CITVY — cucrema a1 OpeHIM HEPYXOMOCTI Ha 0a3l K01 MPaIlol0Th MapcepHu.
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11
BCTYII

[TapcuHr - 11e aBTOMAaTU30BaHUI Mpolec 300py AAHHUX 3 CAWTIB, 3aCTOCOBYETHCS
114 300py KOHTEHTY: 1[iH KOHKYPEHTIB, OMUCIB TOBAapiB, KOHTAKTIB, BIATYKIB 1 pEHTHHTIB,
daiiniB 1 118 Oyab-SKMX 1HIIMX 3aBllaHb, KOJW TOTPIOHO 310paTu BEIUKHI 0O0CsT
1H(popmarii. YMOBHO IHCTPYMEHTH JUIsl NAPCUHTY MNOAUISIIOThCSA Ha JB1 4acTUHHU. OnHa 3
HUX - IIe POo3poOKa mapcepy Mia 3amady, MM 3aiMarOThCSA MPOTPaMiCTH, SIKI 4acTo
BUKOPHMCTOBYIOTh Pi3HI MOBM MpOrpaMyBaHHs, Hanpukiaj, Python abo JavaScript, 106
pPEeTEeNbHO MPOAYyMaTH JIOTIKY MaiOyTHBOTO CKpHITa 0 AETajieH, 0 BUMAarae vacy 1
00YHUCITIOBAIBHUX PECypciB, aje B KIHIIEBOMY IIIJICYMKY Ja€ HaWKpalll pe3yabTarH.
3aBiaHHs MPU TaKOMY MiXOJ1 BUPILIYIOTHCSI TOYHO, SIK TOTPIOHO, MOYKHA 30MpaTu JaHi
3 HEOOX1THUMHU YMOBAaMH, IIBUJIKICTIO 1 00CATaMHU.

[ama vactuHa - HempodeciiiHl KOpUCTyBadi, SIKUM JIOBOAWTHCS BUOUpATH MIX
0e371Y4I0 ICHYIOUMX TapcepiB, mporpam ado CEpBICIB, KOKEH 3 SIKMX BKJIIOYae HaOIp
TOTOBMX KOMaHJ 1 OOMeeHuil peanizoBaHoi (yHKIIOHaNbHICTIO. Lle "acTto 3mymnye
KOpUCTYBayiB BUTpAaYaTh 4ac 1 TpOIll HAa BHBYEHHS KUIBKOX 1HCTPYMEHTIB B CIpoOi
OXONUTH IIUPOKUN CIEKTP MOXKIMBUX CLIEHAPIIB MAPCUHTY CaMTIB.

Mertoro BuIyckHO1 kBajiikamiitHoi poOOTH € po3poOka mapcepy s 00’ €KTIB
HEPYXOMOCTI Ta MOOymoBa 3py4HOi cucTeMHu (QuIbTpallii 00’ €KTIB HEPYXOMOCTI s
BeO-CaliTy 3 OpEH/IM KUTIIA.

BianoBigHo 10 mocTaBiaeHOT METHU B pOOOTI BUPIIITYBAIUCS HACTYITHI 3aBJaHHS:

1. AHami3 IiCHYIOYMX aHaJIOTIB Mapcepy Uid 00 €KTIB HEPYXOMOCTI Ta CHUCTEM
dbinpTpallli 1aHuX.
2. AHami3z Ta OmIAA ICHYIOUMX IHCTPYMEHTIB HJisi pO3pOOKH mapcepy OO0 €KTIB

HEPYXOMOCTI.

3. Po3poOka eheKTUBHOTO MIBUIKOTO BEO-CKpeimnepy.
4. Po3poOka Mozmeni Ta 0a3 JaHUX JJi 30€peKEeHHS BETUKOT KUIBKOCT1 TaHUX.

5. Po3poOka Ta TectyBaHHS cucTeMu (PUIBTpaIlii 3 mapcepamu.
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1. IOHATTA HAPCHUHI'Y OB’€EKTIB HEPYXOMOCTI TA OIVIAJA
ICHYIOUMX TEXHOJIOT'T!

1.1. IlonsiTTs Mapcepy 00’€KTiB HEPYXOMOCTI Ta Or0 3aCTOCYBAHHS AJIsI

aBTOMAaTH3allil MPoIeCiB MOIIYKY, 300py Ta GiabTpanii cauTiB

[Tapcep 00’€KTIB HEPYXOMOCTI HEOOXITHUM JUIsl LIBUJKOTO Ta aBTOMAaTU30BaHOTO 300py
JAaHUX PO KOHKPETHI KBAPTUPH SIKI MIKaBJIATH Kii€HTa 3a puisTpamu. [lapcep He Oyne
3aBaHTaXXyBaTH 00'€KTH HEPYXOMOCTiI 3 OJHAKOBMMH KOHTakTamu. Criodarky mapcep
HEPYXOMOCT! HAaJaAIITOBYETHCS BIAMOBITHO 10 KOHKpPETHHX OGUIBTPiB. MU MOkeMO
BUOpaTH, K1 BJIACTUBOCTI XoueMo 310patu. Hampukian, numie 1 ta 2 KiMHaTHI KBAPTUPH
B Kueni Ta Oneci. AG0 mpocTo KOMepIliiiHa HEPYXOMICTh Y NeBHINA MicueBocTi. DibTp
BCTAHOBJICHUI B OMHOMY iHTep(eiici 1 HeraifHO 3aCTOCOBYETHCS /IO BCIX CAMTIB OpeHIH
HEepyXoMocCTi. Bu Takoxk Mokere BKazaTH (UIBTP 3a IIHOK, MICIIEM pO3TalllyBaHHS,

NOBEPXOM Ta IHIIUMHU apaMETPAMH.

1.2. Orisia TeXHOJIOTii MaApCUHTY

BeO-ckpariir 3HaxoAuTh Bce OUIbIIY aAKTyaJbHICTh CEpel] MiANPUEMCTB IO
BCHOMY CBITY, 3pOocTaroua morpeda y sSKiCHHX JaHuX. Mepeka cxoa Ha HECKIHUCHHHM
OK€aH HECTPYKTYpOBaHUX J[aHUX, 1 Pa3oM 13 IUMHU JaHUMHU 3 SBISIOTHCS HE3BiIaHI
MO>KJIUBOCTI.

Be6-ckpariinr - e MeTos, SKui 1ormoMarae B3aTh ab0 BUTATTH BMICT 3 BeO-caliTy
3 METOI0 MOr0 BUKOPUCTAHHA B IUISIX, 110 HE 3aJIe’KaTh Bl 0€3M0CEePEeIHbOI0 KOHTPOIIIO
BJIacHUKa cauTy. llepmiuM BUKOpHCTaHHSM BeO-CKpEeHMHiHTy Oyiio 30MpaHHS TEKCTOBUX
daiiniB. 3a I0MOMOrO0 TaKUX IHCTPYMEHTIB, sk Selenium, Taki kommadii, sk [P-Label,
CTBOPIOIOTh MPOAYKTH, IO JO3BOJISIOTH BEO-pO3pOOHMKAM Ta BeO-MailcTpam IOJHS

KOHTPOJIOBAaTH €(PEKTUBHICTH MapCUHTY BeO-CaTIB.
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BeO-ckpaminr cxoxuit Ha BeO-1HIEKCAIlI0 - MPOILEC, 3a JOTOMOTOI0 SIKOTO
MOIIYKOBI CUCTEMHM 1HJEKCYIOTh BeO-BMICT. Pi3HUIA nossirae y "mpaBuii" robots.txt, ske
BU3HA4Ya€, Kyau OOTH MOXYTh 3aXOAWTH Ha calT. BeO-iHmekcaropu («xoporr 00Tw»)
JOTPUMYIOTHCS TPaBUII;, BEO-CKpeinepu, HaBMaKu, MPOCTO KPaayTh OyIb-SKHI BMICT,
SIKU BOHU MOXKETh OTPUMATH - I[1HU, aKIlii, mporno3ullii adbo iHpopmMallito, sika B IHIIOMY
BUMAJKy Oyna O JOCTymHa JUINe IJIaTHUM aboHEeHTaM ab0 YIMOBHOBaKEHUM J1IOBUM
napTHEPaM.

BeO-ckanepu BiABIAYyIOTH BEO-CTOPIHKHM, OTPUMYIOTH JaHI Ta BHSIBISIOTH HOBI
CTOPIHKH 31 «HACIHHUX» CTOPIHOK. X0ua OLIBIIICTh JIFOACH BBaXKkaroTh, 110 Google Oys,
MaOyTh, TEpIIMM CKaHEpPOM, SKHH TOBHICTIO TPOCKaHyBaB [HTepHeT, aie
BeO-CKaHyBaHHS K TEXHOJIOTiSI MAa€ JOCHUThH JIOBTY Ta IfiKaBy iCTOpito. Xo4ya MOYATKOBI
CKaHEpM MOIVIM CKaHyBaTH HE BCI JaHl TOAl, KOJM CydacHI BeO-CkaHepw Habararto
pPO3YMHIIIl, OCKUIBKM BOHHM 3[aTHI KOHTPOJIIOBATH BEO-MpOrpaMu Ha MPEAMET
YPa3JIMBOCTI Ta IOCTYHOCTI.

Selenium - 1e iHCTpyMeHT aBTOMaTu3allii BeO-Opay3epa, KUl Mae MOMKIUBOCTI
BUKOHYBATH INHUPOKWN CIEKTP 3aBJaHb Ha AaBTOMUIOTI. HaB4aHHS KOpHUCTYyBaHHIO
selenium, 6e3yMOBHO, JOTIOMOXE 3PO3YMITH, SIK MPAIOIOTh BeO-caiiTu. Bin Moxke OyTn
BUKOPUCTAHUM JJIsl 1MITallll JIIOAWHHU, SsIKa BIABIAYyE BEO-CTOPIHKY 3a JIOMOMOTOIO
3BUYaiiHOTO Opay3epa. 3BIJICK MOYKHA OTPHUMATH TOYHI JaHi, SKI BIJB1TyBa4-JIFOJIUHA
0aYUTH Ha CTOPIHII JaHI.

Bin Wacto BHKOPHCTOBYETHCS I €MYJAIii BUKIWKIB ajax y BeO-CKparmiHry.
3aBASKM CBOIM TOTYXKHUM (YHKIISIM aBTOMaru3ailii, selenium wMoxke IOMOMOITH
Habarato Oubllle, HIK MU MOXEMO YSIBUTH HaIllpUKJIAJ, TECTyBaHHS BEO-CalTIB Ta
ABTOMATHU3AII0 OyIb-SKOI TPYAOMICTKOI HISUTBHOCTI, 1MOB’s3aHOi 3 IHTepHeTroM. Komm
BUTAT YUCTOTO TEKCTY Pa3oM 13 MOB’SI3aHMMM 3arojloBKaMu € BuUMoOroro, Boilerpipe -
yynoBui BapianT. Boilerpipe - nie 6i0iioTexa Java, cTBOpeHa BUKIIIOYHO JIJIsl BUITYYEHHS
JaHUX 13 BEO-CTOPIHOK, CTPYKTYpPOBAaHUX YU HECTPYKTYpOBaHUX. BiH MOxe PO3yMHO

BujansaTu HenotpiOH1 Tern HTML Ta iHIi nrymu, BUSIBJIEHI Ha CTOPIHKAX.
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Pomsunka Boilerpipe monsirae B ToMy, IO BiH MOXE BHUTATYBATH BiJIIOBIIHHUI
BMICT 3a JIIYE€HI MUIICEKYH/IU Ta 3 MIHIMaJIbHUM BBEACHHSIM BiJ KOpUCTyBada. TOUHICTb
Bpa)karoue BHCOKA, MO0 POOUTH HOTO0 OJHWM 3 HAWUMPOCTIMIMX I1HCTPYMEHTIB IS
31KpsiOyBaHHs AaHUX. O3HAHOMIIEHHS 3 IUM IHCTPYMEHTOM MOKE HETaitHO MOKPaIIUTH
HaBUYKH MAPCUHTY BEO-CTOPIHOK.

Nutch po3pekiamoBaHuii K 30JIOTHH CTaHIAPT TEXHOJIOTIH BUCKOOIIOBAHHS
BeO-cTopiHOK. Lle He mio iHIme, SK mporpama 3 BiZKPUTHM KOIOM, sSIKa MOXE CKaHyBaTH
Ta BUTATYBaTU JaHi 3 BeO-CTOPIHOK 3 OJHMCKaBUYHOIO MIBUAKICTIO. Nutch moxHa
BUKOPHUCTOBYBATH JJI1 CKAaHYyBaHHS, BUJIYYEHHS Ta 30epiraHHs JaHUX, 3apOoTrpaMOBaHUX
BIJIMOBIIHO /10 KOHKPETHHX BUMOT. 3a JAIITYHKaMU 3HAXOMUTHCS OyKe CKIaJHUN 1
MOTY>KHUM aJITOPUTM CKaHYBaHHSI, 110 POOUTH MOTO OAHUM 3 HAWKpAaIUX IHCTPYMEHTIB
JUIsl cCKaHyBaHHS [HTepHeTY.

Jlist mpoBeieHHs BULIKPIOAHHS BEO-CTOPIHOK ISl 00XOAy Ta BUUIYYEHHS JAHMX 13
HeoOximHOCTI KoayBaHHs B Nutch Bpyuny. [licns HamamTyBaHHS BiH CKaHY€ CTOPIHKHU y
CIUCKYy Ta OTpUMYye€ HeoOXiJHI JaHi Ha cepBep. € Oarato NpPOCTUX KOMaHM, SKi
BUKOPHUCTOBYIOTHCSl I BHUIIKPiOaHHs 3a gomomororo Nutch, mo monermrye po0Oory.
Nutch - ny’xe KOpUCHUN IHCTPYMEHT, KOJIA CIIpaBa JOXOIUTh JI0 MAPCUHTY.

Watir (sickpaBa Boja) - 1€ ciMeCTBO 010/10TEK 3 BIAKpUTUM KojaoM Ruby, sike
MOXKHa BHUKOPHCTOBYBaTH [l aBTOMaTu3aiii BeO-Opaysepa. Bin mpocTtuit y
BUKOPHMCTAaHHI Ta THY4YKUW. BiH Moxe B3aeMoJiaTH 3 Opay3epoM Tak caMo, sIK 1€ pOOUTh
JIIOIMHA.

Watir Mmoke BUKOHYBaTH Taki QYHKII, sIK Mepexij 3a MOCUIaHHSIMU, 3alIOBHEHHS
dbopM, HATHCKAaHHS KHOIOK 1 OyKBaJbHO BCE, IO POOUTH JIOAWHA Ha BEO-CTOPIHIIL.
3aBmsku  (pynkmionaneHOcTi Ruby, Watir 13 3a/0BOJICHHSIM BHKOPHUCTOBYETHCS Ta
HajalmToByeThed. Sk 1 Oyap-sika iHIIA MOBa NporpamyBaHHs, Ruby Hamae Ham
MOXJIUBOCTI ynTatu (paitnm ganux, ekcrnopryBatu XML, nmigkitouatucs 10 0a3 JaHUX 1

3aMMCcyBaTH €IEKTPOHH1 TAOJHIIL.
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Celerity - ne obroptka JRuby, ctBopena naBkomo HtmlUnit - 6paysepa Java 3
niagTpuMmkoro JavaScript. Bin mae mpoctuit y Bukopuctandi API, gxuii MoxHa
BUKOPHCTOBYBATH JIJIsI MPOTPAMHO1 HaBiramii BeO-momatkamu. lle Bpakarode MmIBHIIKO,
OCKUTBKM HEMa€e TPYAOMICTKOro Bizyasizallii rpadiudoro iHTepdeiicy ado HemoTpiOHMX
3aBaHTaXeHb. bynyun macmTaboBaHMM 1 HEHAB SI3IMBUM, BIH MOXE MpaLIOBATU Y
(dboHOBOMY pEXKUMI MICHSI TOYAaTKOBOTO HanamrtyBaHHs. Celerity - 4yqoBHiIl IHCTPYMEHT
aBTOMaru3ailii Opaysepa, 3a JOIOMOTOIO SIKOTO MOKHA €()eKTUBHO Ta IIBUIKO CKaHYBaTH

InTepHer.
1.3. 30ip naHuX 32 JONMOMOTOK MAPCHHTY

[Tapcunr html-cTopinku MOXXHA pO3AUIMTH HA TPU YACTHHH.

1. OTpumaHHs BUXITHOTO KOAY BEO-CTOPIHKH - 3aBaHTAKUTH MIPOTPAMHUHN KO
CTOPIHKU CaMTy, 3 SIKOT B XO4YeTe OTpUMaTu iHdopMallio. Y pizHUX MOBax
JUISL IbOTO ICHYIOTH Pi3HI cniocoOu, Hampukiad, B PHP 18 waifuacrime
BUKOPHUCTOBYIOTH 010110TeKy cURL.

2. BuiiManHa HeoOXigHUX JAaHuX 3 html-komy. OTpuMaBUIM CTOPIHKY,
HEOOX1THO OOpOOUTH - BITOKPEMUTH 3BHYAWHUNA TEKCT BIJl PO3MITKH
rinepTeKcTy, moOyayBaTH l€papXidHe ACpeBO €JIEMEHTIB JOKyMEHTa,
NpPaBWIbHO B3SITU MOTPIOHY 1HGOpPMAIlI0O 3a JOMOMOIOK PETYISIpHUX
BUPa3iB.

3. ®dikcaris pe3yapTaTy. YCHiIHO OOpOOUBIIH JAaH1 HA CTOPIHII,

HaM HE0OX1THO 30eperT ix B HeoOX1THOMY BUIISIIL JIJISl TIOJAIBIIIOT 0OpOOKH.
1.3.1. OcHoBHM 300py TEKCTOBHX JAHMX 32 JOMOMOI0I0 MMAPCUHTY

VYV nedkux cucTeMax MaIIMHHOIO MepeKiaay Ta OOpOOKM NPHUPOIHUX MOB
NUCHMOBI TEKCTH JIOACBKMUMHU MOBaMHU aHaNI3YIOTbCA 3a JOTIOMOTOI0 KOMIT'FOTEPHHUX
nporpaM. PeueHHs HeNerko aHali3yBaTH IIporpamMamMH, OCKUIBKM ICHY€ 3HauHa

HEOJJHO3HAYHICTh Y CTPYKTYpPl MOBH, BUKOPUCTAHHS SKOI MOJSATA€ y Nepeaadl 3HaYeHHs
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(a00 cemaHTHKHM) cepell MOTEHIIIHHO HEOOMEKEHOro KoJia MOMKJIMBOCTEH, aje JuIIe
JesIKl 3 HUX € 3arajJbHUMHU JJIsi KOHKpeTHOro Bumanaky. Otrxke, BuciiB "JlroguHa Kycae
cobaky" mporu "Cobaka Kycae JIOAWHY"' € TIEBHUM [UJIsi OJHIET AeTami, aje i1HIIO0
MOBOIO MOke BHUMIAnaTu sik "JlroguHa cobaky Kycae" 3 Omoporo Ha MIMPIINN KOHTEKCT,
o0 PO3PI3HUTH 1L ABI MOXIIMBOCTI, SIKIIO CHpaBAl L PI3HULS Oylla 3aHENOKOEHHS.
Baxko miaroryBaru odiiiiiHi mpaBwia i ONMUCY HehOpMalbHOI MOBEIIHKH, XO04a
OYEBUJIHO, IO JIEIKUX MPAaBUI JOTPUMYIOTHCSI.

g Toro, mo0 mpoaHai3yBaTH JaHi HAa MPUPOAHIN MOBI, AOCTIAHUKH MOBHHHI
CIIOYaTKy JIOMOBUTUCH TPO TpamaTuky, sKy CJiJi BHUKOpUCTOByBaTH. Ha BuOip
CHUHTAKCHUCY BIUIMBAIOTH SIK JIIHTBICTUYHI, TaK 1 OOUYMCIIIOBAJIbHI MPOOJIEMH; HAPUKIa,
JIesIKl CUCTEMU CUHTAaKCUYHOTO aHaJi3y BHKOPUCTOBYIOTH JEKCHUYHY (DYyHKIIOHATIBHY
rpaMaTuKy, ajieé 3arajoM aHaii3 TpaMaTHK IbOrO THUITY, SIK BIOMO, € HEMOBHHUM.
I'pamaruka OynoBu @(pa3 - L€ e OAWH JIHTBICTUYHHMMA (dopmanizMm, sKkuili OyB
MONYJISAPHUN Ccepejl MapCHHTOBOIO CITIBTOBAPHMCTBA, ajie 1HIII JOCTITHUILBKI 3YCHILIS
Oyau 30CepekeHI Ha MEHII CKJIaJAHMX QopMaiizMax, TakKuX SK TOH, IO
BUKOpHUCTOBYeThCsl B Penn Treebank. Hermmbokuii po30ip Mae Ha MeTi 3HAWTH JUIIIE
MEX1 OCHOBHHUX CKJIAJOBUX, TakuxX sK iMeHHI ¢pasu. llle omHiero mnomymisipHOIO
CTpATEeri€l0 YHUKHEHHS JIIHTBICTUYHUX CYNIEPEUOK € po30ip rpaMaTHKU 3aJIEKHOCTEH.

bBinbiricTe cydyacHUX aHaI13aTOPIB € MPUHAWMHI YACTKOBO CTATUCTUYHUMH; TOOTO
BOHHM TIOKJIAJAOThCsl HAa HaBUaJbHI JaHi, SKUH BXE aHOTOBaHO (MPOAHAI30BaHO
BpyuHy). Lle#t miaxin mo3Bossie cuctemi 30upatu iH(pOpMALIilo PO YacTOTY, 3 SIKOIO Pi3HI
KOHCTPYKIII TPaIUISIOTECS B KOHKPETHOMY KOHTEKcTi. Ilimxomu, siki OyJiv BUKOPHUCTaHI,
BimtoyatoTh npsiMi PCFG  (iMoBipHICHI O€3KOHTEKCTHI TIpaMaThKH), MaKCUMAaJbHY
CHTPOITIII0 Ta HEUPOHHI MepexXi. DbBUIBIIICTh YCHINMIHUX CHUCTEM BUKOPUCTOBYIOTH
JIEKCUYHY CTaTUCTHUKY (TOOTO BOHHM BPaXOBYIOTh 1JIGHTUYHICTh 3a]TyUYEHUX CJIIB, a TAKOXK
iX yactuHy MOBHM). OfHaK Takli CHUCTEMH Bpa3jivBl JI0 NMepeoONaJHaHHA 1 BUMAararoTh

MIEBHOTO 3MMa)KyBaHHs, 1100 OyTH e(heKTUBHUMU.
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ANTOPUTMH CHHTAKCUYHOTO po300py i TPHUPOAHOI MOBU HE MOXYTh
MOKJIQIaTUCS Ha TpaMaTuKy, SKa Ma€ TPHEMHI BJIACTUBOCTI, SK y TpaMaTHKax,
PO3pOOJICHNX BPYYHY [IJII MOB MPOTPaMyBaHHA. SK yXe 3raayBayiocs paHiimie, IesKi
rpaMatiydHi GopMaizMu Ay’Ke BaXKKO OOUMCIIIOBATH OOYMCIIOBAILHO; 3arajioM, HaBiTh
K0 OakaHa CTPYKTypa HE € KOHTEKCTHOIO, JUISi BUKOHAHHS TEPIIOTO MPOXOKEHHS
BUKOPHUCTOBYETHCS IKUICH 0€3 KOHTEKCTOBOTO HAOIMKEHHSI /IO TPAMAaTUKHU. AJITOPUTMH,
0 BHUKOPHCTOBYIOTh OE3KOHTEKCTHI TI'paMaTHKH, YacTO ITOKJIAJAlOThCs Ha BapiaHT
anroputmy CYK, 3a3Buyail 3 nedKOl0 €BPHUCTHKOIO, 100 0Opi3aTH MaJOoWMOBIPHHIA
aHaii3, mo6 3aomamuTu 4ac. OOHAK M€Kl CHUCTEMH OOMIHIOIOTHCS IIBUAKICTIO IS
TOYHOCTI, BUKOPUCTOBYIOUH, HAPUKIIA]I, BEPCIi aITOPUTMY 3MEHIIEHHS 3CYyBY JIIHIHHOTO
yacy. Jlemo HemaBHO BiOYBCS CHHTAKCUYHHM aHaI3 MEPEOIiHKH, B SKOMY aHAIII3aToP
MPOTIOHYE JIeSIKY KUIBKICTh aHai31B, a OLIbIN CKJIaJHAa CHCTeMa BUOMpaEe HallKpaiui

BaplaHT.
1.3.2. O0xix 0;10KyBaHHS 3i CTOPOHH BeO-CaWTIB

HancunanHsi moBTOpHUX 3amuTiB 3 Ti€i  [P-agpecu - 11e wiTkuit ciijg Toro, 1o Bu
aBromaruzyere HTTPS / HTTP-3anutu. Bnacuuku BeO-caliTiB MOXYTb BUSBHTHU Ta
3a0J10KyBaTH Hall BeO-ckpernepu, nepeBipuBiu [P-aapecy y cBoix ¢ainax >KypHaiiB
cepBepa. HacTo iCHYIOTh aBTOMAaTHU30BaHI MpaBuja, HAPUKIIAA, SKIIO BU POOUTE MOHA]
100 3anutiB 3a 1 roauny, Bam [P Oyne 3a6mokxoBanwmii. II[o6 mbOro yHHKHYTH,
BUKOPHCTOBYHWTE TPOKCi-cepBepr ab0 BipTyajbHYy NMPUBATHY MEPEKY, 100 HAJICHUJIATH
CBOI 3amuTH uepe3 HU3Ky pidHuX IP-agpec. Bam cnpasxuiii [P Oyne npuxoBaHMil.
BianoBigHo, BU 3MOXKETE CTATHYTH OUTBIIICTh BeO-CalTIB O3 MpooOIeM.

Kopucno BuxopuctoByBatu Google Cloud Functions ab6o AppEngine sk
maTrdopMy JUIS po3MilieHHsT BeO-ckpenepiB. Lle moB’s3aHo 3 THM, 10 B MOEAHAHHI 31
3MIHOIO Bamloro areHTa kopuctyBadya Ha GoogleBot, BracHukam BeO-CalTIiB MOXKe

3natucs, o Bu Hacnpasi GoogleBot.
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CrpaBxHi BeO-Opay3epu MaTUMyTh O€31114 PI3HHUX 3aroJIOBKIB, OyIb-IKUN 3 HHUX
MOKEe MepeBipsITH BeO-caiiTh, 00 3a010KyBatu Bai BeO-ckpenep. 1100 3pobuTtn Bam
BeO-cKpernep OUIbII peaJiCTUYHHM, BH MOJXKETE CKOINIOBAaTH BCl 3arojOBKH 3
httpbin.org/anything. (Lle 3aromoBkwu, siki 3apa3 BUKOPUCTOBYE Balll Opaysep).

[Ipu BuKOpHCTaHHI BeO-CIIy’)KO CKpaIllHTy AyXe BaXKJIMBO BUKOPUCTATH JIaHI
skoMora mBuame. OmHaK, KOJM JIIOAWMHA 3aJIMIIAEThCA Ha BeO-caiiTi, iX MIBHUIKICTH
nepenisly J0CUTh HU3bKa B MOPIBHSHHI 31 CKAHEpaMHu.

[ToBimpHUI TEMIT - HE €IMHA OCOOJMBICTH JIOACHKOI poOOTH B Mepexi. Jlromu
OJTHO3HAYHO OOpOOJISAIOTh BeO-calTu. TakoxK CiiJi BpaxoBYBAaTH Pi3HHUM Yac MEPEIsdy,
BUMAJKOBl KJIAllaHHS, KOJIM KOPUCTYyBadl BIBIAYIOTh BeO-caliT. OpHak OoTu
JOTPUMYIOTHCS OJTHAKOBOI CXeMHU Teperisany. BeO-caliTu MOXKYTh JIETKO 11eHTU(]IKyBaTH
OO0TIB, KOJIM 3HAXO/AAThH MOBTOPIOBAHI Ta MOAIOHI Aii mepermisaay. Tomy BaM Citij 9ac Bif
4yacy 3aCTOCOBYBATH Pi3HI IIA0JOHU BUIIKPIOAHHS, KOJIU BUTSITYETE JlaHi 3 BEO-CAMTIB.
Jlesiki BeO-caiiT MOXKYTh MaTH BJIOCKOHAJIEHI MEXaH13MH OOPOTHLOH 3 OOTaMHU.

Po3rssHbTe MOXKIMBICTH TMOEJHAHHS KUIBKOX KjallaHb, pyXiB MHIIl abo
NEpPEeMIlTyBaHHs Ta TOEIHAHHS BHITAJIKOBUX i, MO0 Bam CKpeOOK BUTISAAB 5K
JIONMHA. 32 JOTIOMOTOI0 aJrOpUTMY 3a SIKUM MpaIloe Mid mapcep, a caMe MoeaHaHHS
pI3HUX BUIAJAKOBHUX KJIAllaHb Ta IMITallisl JIOACHKUX A1 3a JOMOMOTOI0 HEOJAHO3HAUHHUX

Ta HEMOCIIIOBHUX JII mapcepy.
1.3.3. llinTpumMka epeKTUBHOCTI TAa IIBUIAKOCTI MAPCHHTY

Cucrema threading mikiIyeThcs PO MEPEMUKAHHS MK MMOTOKAMU Yy OIEpalliiiHii
cucremi. lle mpuHOCHUTH BeNMKI MPOOJIEMH, SKIIO JOBEACTHCS OTPUMATH JIOCTYI JI0
NESKUX TUTIOBUX CTPYKTYpP JAHUX, OCKUIBKM MM HIKOJIM HE 3HAEMO, SIKMM THIIUN MOTIK
Hapa3l OTpUMYy€ JAOCTYN J0 Hamux jgaHuX. [loTIM MM TOYMHAEMO Tpatu 3
CHHXPOHI30BaHUMU OJ0KaMU, OJIOKYBaHHIMU, ceMadopaMu - MPOCTO I CHHXPOH13aITli

JOCTYITy 10 HAIlIMX CHUIBHUX CTPYKTYp JaHUX.
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3 eventlet e HaGararo MPOCTIIIE - MU 3aBXKIU 3aITyCKAEMO JIMIIIE OJUH TMOTIK 1
CTpuOaEMO MK HUMH JIMIIIE 3@ BKa3iBKaMU BBOAY-BUBOAY a00 IiJ] Yyac 1HIIUX BUKJIUKIB
eventlet. Pemra Hamoro komy mpaifioe Oe3mepepBHO, 1 0€3 pHU3WKY IO 1HIINHM MOTIK
3MIIIA€ Halll JaHl.

Ham notpi6HO nmondaru nuile npo Te M0 BCl oneparlii BBOAY-BUBOAY MalOTh OyTH
HeOoKyrounMHu (116 B OCHOBHOMY Jierko, eventlet Hamae HeOioKyroui Bepcii muis
OUIBIIOCTI MOTPIOHUX HAM Orepaliii BBOAY-BUBOY ).

Hamn xon, 110 3ayimmmBest, HE TTOBHHEH OyTH JTOPOTUM ISl POIIECOPA, OCKIITBKH
BiH JOBIIE OJIOKYBaB OM TEPEMUKAHHS MDK «3€JICHHUMH» ITOTOKaMH, 1 MOTY>KHICTb
«3eJIeHOT0» 0araTonoTo4YHOCTI Oyna 6 BTpaueHa.

Benukoro mepeBaroto eventlet € Te, 1Mo BIH J03BOJSE€ THUCATH KOJ MPSMO, HE

NICYIOYH Moro (3aHaJTO) CHIIBHO 3a jonomororo Locks, Semaphores Toio.
1.3.4. ABTOMaTH3aLiA MAPCUHTY / CKPEHITIHT 300paKeHb

[Tapcep HepyxoMocTi 000B’SI3KOBO MOBHUHEH MAPCUTH BCl JOCTYIIHI 300paKeHHS
JUIS KOXKHO1 00’ sIBU, I 30epekeHHsI 300pakeHb kpaiie BukopuctoByBatd CDN, a6o

Hanpsimy mapcutu URL 300pakeHs Ta 3aHOCUTH iX 10 6a3u JaHUX.
1.3.5. Selenium

Selenium - ne B nepury uepry HaOip 010J10TEK AJsl pI3HUX MOB MPOTPaMyBaHHS.
[li 6i0mioTekn BUKOPHUCTOBYIOThCS 1uisi BimnpaBku HTTP 3amutiB mapaitBepy (3Binacu i
HazBa WebDriver), 3a nornomororo nporokoity JsonWireProtocol, B sikux 3a3HaueHoO ito,
SKy TIOBMHEH 3po0uTh Opay3ep B pamkax MOTO4YHOI cecii. [IpukmamamMu Takux KoMaH]
MOXXYTh OyTH KOMaH]IM 3HaXO/KEHHS €JIEMEHTIB IO JIOKATOpy, Mepexi1 Mo MOCHIIaHHSX,
MAPCUHT TEKCTY CTOPIHKU / €JIEeMEHTa, HATUCKAHHS KHOMOK a00 mepexiJi Mo MOCUIaHHSIX
Ha CTOPIHII BeO-caiTy. [CHyI0Th sik o(imiitHI mpuB's13Ku 610110TEKH 10 TIOMYJIIPHUAX MOB
nmporpaMyBaHHs, Tak 1 amatopcbki. Hanpukmnan, 616mioTexa nis miarpumku mou PHP

He € odiuiitHoo 1 po3podnseTses Facebook.
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[IpoexTtom Selenium 1 CHiBTOBapHUCTBOM MIATPUMYEThCA poboTa 3 Opay3epamu

Microsoft Internet Explorer, Google Chrome, Mozilla Suite 1 Mozilla Firefox mia
yIpaBIiHHASIM orepariiaux cuctem Microsoft Windows, Linux 1 Apple Macintosh.

Selenium, mounHarouu 3 Bepcii 3.X Mo4aB BUMaratv Jyuisi pobotu 3 OpayzepoMm

Firefox oxpemuii gpaiisep - GeckoDriver, mo panimie Ha3uBascst Marionette
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2. AITOPUTMHU ®LIBTPALILL TA TPYITYBAHHS JAHUX

KonaboparusHi cucteMu QiabTpariii MaroTh 0arato gopmM, aie 6araro 3arajibHUX
CHUCTEM MOXKHA 3BECTH JI0 JIBOX €TaIliB: MOIIYK AaHUX, SKi MAlOTh OHAKOBI MIA0JIOHM,
noOyayBaHHS MaTpHIll €JIEMEHT-CJIEMEHT, II0 BHU3HAYa€ B3A€EMO3B'S3KM MDK MapaMu
€JIEMEHTIB, BU3HAYEHHS NOTOYHOIO OO ’€KTa HEPYXOMOCTI, BHBUMBIIM MAaTPHUIIO Ta
31CTaBUBIIH JaH1 I[LOTO 00’ EKTY.

[nma dQopma komabopaTuBHOT (GUIBTpalii Moke 0a3yBaTHUCS Ha HESIBHUX
CIIOCTEPE)KEHHSAX HOPMAJIbHOT TOBEAIHKM KOPUCTYBadiB (Ha BIAMIHY BiJ MITYYHOI
MOBE/IIHKY, HAKIJIAJEHOT pEUTUHIOBUM 3aBiaHHsM). Lli cucteMu criocTepiraioTh 3a THM,
10 pOOMB KOPUCTYBa4 pa3oM 13 TUM, IO POOMIIM BCl KOPUCTYBayl, 1 BUKOPUCTOBYIOTH 11
JMaHl Il TPOTHO3YBAaHHS TOBEAIHKM KOPUCTyBauya B MalOyTHhoMy abo is
IPOTrHO3YBAHHS TOTO, SIK MOXE CIOM00aTHUCS KOPUCTYBA4YeBl IMOBOAMTHUCS, TAIOUH
MOXJIUBICTB. [1OTIM 111 TPOTHO3M MOTPIOHO BiAPIIBTPYBaTH yepe3 OI3HEC-JIOTIKY, 1100
BU3HAYUTH, SIK BOHU MOXKYTh BIUTUHYTH Ha Ji1i O13HEC-CHCTEMH.

KonaboparusHi asiroputmMu (uIbTpaliii po3poOieHi IjIs CUCTEM PEKOMEH Al Ta
3aCTOCOBYIOThCSI y OaraTthox peanbHUX goxarkax, Takux sk Netflix , YouTube ta
Amazon. Sk mnpoaHami3yBaTH Takui MacmiTaOHUN HaOlp JaHMX, Ma€ BHUpIMIAJIbHE
3HaueHHs. Dakropu3allisi MaTPUIlb 1 TEH30PIB 3 IMOBIPHICHOKO 00poOKOI0 abo 0e3 Hel €
MOKJIUBOIO [IJIsl 3A1MCHEHHSI €(DEKTHBHUX aJTOPUTMIB JJIS BUPIMICHHS ITi€l TMPOOIeMHu.
3aranom, CrOCTEpIraeTbCsl MaTpUllsl MICTUTh PEUTHHIOB1 3HaYeHHST M KOpHUCTyBauiB Ta
N enemenTiB ((hiTbMH, BiICO YW TOBapH), SKi OJHO3HAYHO HE € HETaTUBHUMH. Jleski
3anucd B X MOXYTh OyTH BiacyTHIMU. Moxke OyTu 310paHa po3pipKeHa MaTpHIls.
Mertoro cnuibHOI QUIBTpalli € aHami3 MUHYJIOI 1CTOPIi KOPUCTYBAlbKUX yNoJ00aHb Ta
PEUTHHTIB Ta BHUKOPUCTAHHA MPOAHANI30BaHOI 1H(OpPMAIli [JIs MPOTHO3YBaHHS
MalOyTHBOTO PEUTUHTY JJIsi KOPUCTYBa4a m LI0J0 KOHKPETHOTO eJeMeHTa n . Y po0oTi
Salakhutdinov and Mnih (2008) npononyerbcst (akropusaliisi IMOBIPHICHOI MaTpuLl

(PMF) nns HaOmkeHHS CIOCTEPEKYBAHOI PEUTHMHTOBOI MAaTpulll BUKOPUCTAHHS
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IMPOAYKTY MaTpHIll KOPHCTyBaya Ta MATPHUIIO eJIeMeHTIB . Ile Mo)kHa TOpiBHATH 3i
CTaHJIapTHUM METOJIOM MOy jukepena 3a gonomororo NMF, ne cmoctepiraerbes
MaTpuisl 30MpPAEThCS AK CIEKTPOrpaMHM YacoBOI BEIMYMHM Ha PIZHUX YaCTOTHHX
OyHKepax m Ta 4yacoBUX Mexax n . HeratuBna marpuiis X (HakTopi3yroTcs K TBip 0asuc
matpuui B 1 BaroBa marpuus W . Hexail marpumi B 1 W Oynyte npencraBiieHi
BIIMMOBIAHUMH BEKTOpaMHU PAAKIB 1 cTOBIIIB, To0TO PMF OymyeThcs BiAMOBiAHO 10
IMOBIpHICHUX mnpunyuieHb. [lependadaersbes, mo ¢GyHKIiS WMOBIPHOCTI (hOpMYBaHHS
PEUTUHIOBOT MaTpUIll BiANOBIAAa€ TayCCOBOMY PO3MOALTY Jie 1 Mmo3HaudaroTh K -BumipHi
criennd14yH1 IS KOPUCTYBaya Ta creruivnl s eIeMeHTa BEKTOPY MPUXOBAHUX O3HAK
BIJIMOBIJTHO, € CIUJIBHUM MapaMeTpoM Jucrepcii s BCiX 3anmuciB y X Ta MO3HAYae
MOKa3HUK, SKUH € OIWHUIICI0, KOJU CIIOCTepIracThes 1 MopiBHIOE Hymo. [lomepenHi
nribHOCTI TapaMmerpiB [IM® mpuitMaroThCsl SIK HYJIBOB1 cepeHi nmoka3Huku ["aycca i3
3araJbHUMHU NapaMeTpaMH TOYHOCTI 1 I BCIX 3amuciB y Marpuisx B 1 W, 3ananHux.
Makcumanbhi  anoctepiopai (MAP) omiaku B 1 W 00YHCHIOIOTBCS — IIISTXOM
MakKCHMI3allli Jjorapudmy 3aJHbOr0 PO3MOJLITY 32 KOPUCTYBAau€M Ta MaTPUIlb €JIEMEHTIB,
3amannx (iKCOBAaHMMH AUCTEpCisiMU. BinmoBimHo, Makcumizarlisi jorapupmy 3aTHbOTO
pPO3MOALTY EeKBIBaJICHTHA MIHIMI3aIlli HACTYNHOI IIJIbOBOI (YHKINI: Je IapaMeTpu
perynspu3aiii BU3HAYaIOThCS 3 BUKOPHUCTAHHSAM pI3HMX [apaMeTpiB aucnepcii, y
peamizaiii BUOOpPY HAJIEKHUX TinepmapaMeTrpiB abo mapaMmeTpu peryispusaiii mae
BUpIIIaNbHE 3HAYCHHS JUIsl PEryJIApu3aliii Mojiesl. Y3araJlbHeHHs JUIsl MaOyTHIX JTaHUX
Ha ocHOBl PMF 3anexuTh BiJ KOHTPOJIO CKJIAJHOCTI. 30Kpema, y3arajlibHEHHsS 3a
HAsSIBHOCT1 PO3PIKEHUX Ta He30a1aHCOBAaHUX HAOOPIB IaHUX € KPUTUYHUM Yy peaTbHUX
nonatkax. BuOipka ['1606ca Oyna pospoOiena st peanizaiii OaieciBcbkoro PMF 3

¢dbikcoBaHMMH TineprapaMeTpaMu ado mapaMeTpaMu peryaspu3allii.
2.1. IloHATTHA peKOMEHAANIMHUX CUCTEM Ta iX THIIHU

OpHuM 13 MIOXOMAIB /0 IPOEKTYBAaHHS CHCTEM, LIO PEKOMEHAYIOTh, € IIHPOKE

3acTocyBaHHsI KojlabopaTuBHOI ¢inbrparnii. KomabopatuBua ¢insrpaiiis 6a3yerbcs Ha
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OPUMYIIEHH], [0 JIOAW, $AKI JOMOBUJIUCH y MHHYJIOMY, IOTOKYBaTUMYThCS B
MalOyTHBOMY, 1 IO M CroJ00al0ThCsl MOAI0OH1 BUJIM MPEAMETIB, K 1 panime. Cucrema
dbopMye pekoMeHaIlii, BUKOPUCTOBYIOUH JIHIINE 1H(OpMAIIiI0 PO PEUTHHTOBI Tpodii
JUISL PI3HUX KOPUCTYBadiB 200 mpeaMeTiB. Po3TanoByroun 0qHOPAHTOBUX KOPUCTYBAYiB /
€JIEMEHTH 3 ICTOPIEIO OLIIHOK, MOJIIOHOIO /10 TOTOYHOTO KOPUCTYBa4ya Yu €J1eMEHTa, BOHU
TeHEepyIOTh PEKOMEH 1allii, BUKOPUCTOBYIOUM Iiel MeTon. Meromu chinbHOI (inbTpartii
KJIacu(iKyIOTbCS SK Ha OCHOBI mam'aTi Ta Ha OCHOBI Mozenmi. JloOpe BigomMum
OPUKJIAJIOM TMIIXOMIB, 3aCHOBAaHUX HA TMaM'dATi, € aJIroOpuT™M, 3aCHOBaHUI Ha
KOpUCTyBayax, TOAI SK IIJIXOAIB HAa OCHOBI MOJEJIEeH € PEKOMEHIaTOpOM
KapTorpadyBaHHS s1pa.

KirouoBoro mepeBaroro miaxoay A0 kKojgaboparuBHOI (HinbTparlii € Te, 0 BOHA HE
MOKJIA/Ia€ThCsl Ha BMICT, IIO aHANI3YEThCA MAIIMHOIO, 1 TOMY BIH 3JaTHUM TOYHO
PEKOMEHIyBaTH CKJAaJHI €JIEMEHTH, Takl K 00 €KTH HEpyXOMOCTI, HE BHMAararouyu
"po3yMiHHs" camoro eneMmeHta. barato anropuTMiB BHKOPUCTOBYBAJIUCH IS
BUMIPIOBaHHSI CXOXKOCTI KOPHUCTYBaudiB ab0 MOAIOHOCTI €JIEMEHTIB y CHCTEMax, IO
pexoMmeHnytoTh. Hampuxman, miaxin k-naiOmmkdoro cycima (k-NN) Ta xopensiis
[TipcoHa, Brepiie peasnizoBaHi AJIJICHOM.

[Ipu nmoOynoBi Mozenl 3a MOBEIIHKOIO KOPUCTYyBaya 4acTO PO3PI3HSIOTH SIBHI Ta
HesiBHI opmu 300py TaHUX.

XoNOMHUK CTapT: A HOBOTO KOPHUCTyBada YM €JEMEHTa HEIOCTaTHhO JaHMUX,
mo0 1atu TouHi pekoMeHjauii. [IpumiTka: oIHUM 13 3araJIbHONPUNHATUX PILICHb L€l
po0JIeMH € aJITOPUTM OaraTopykoro OaHuTa.

MacimtaboBaHicTh: Y 0ararbox CEpeloBUINAX, B SKUX 11 CHCTEMHU JaloTh
peKoMeH1allii, € MiTbHOHU KOPUCTYBadiB Ta MPOAYKTIB. TaKuM YHMHOM, JIJIsi OOUHMCIICHHS
peKOMeHallii yacTo HeoOX1Ha BeJIMKa KUTbKICTh OOUHCIIIOBAIBLHOI IMTOTY>KHOCTI.

EKOHOMHICTB: KUIBKICTh TOBapiB, LI0 MPOJAIOTHCS HA OCHOBHHX cailTax

CJICKTPOHHOT KOMEpIlli, Haa3BUYaiHO Benuka. HallakTWBHIINII KOPUCTYyBadl OIIHHIA
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JUIIE HEBEIWKY IMMJAMHOXKHUHY 3arajibHoi 0a3u JaHuX. TakuM YHWHOM, HaBITh
HAWUTOMYJISPHIII MPEIMETH MAalOTh Ty>KE€ MaJIO PEUTHHTIB.

OpHuM 3 HAWBIIOMIIIMX MPUKIIAIB € KOJIaOopaTuBHA (BiIBTpAIlis MO eJIEMEHTaX
(oM, K1 KyNOyHOTh X, TAKOXK KYIMYIOTh Y), alrOPUTM, MOMYJISPU30BAHUNA CHCTEMOIO
pexkomeHaIii Amazon.com.

barato comianbHIX Mepex COYaTKy BUKOPUCTOBYBAIH CIUIbHY (DUIBTPAIIiTO, 100
PEKOMEH]IyBaTH HOBUX JIPY3iB, IPYIH Ta 1HIII COLIAJIbHI 3B’ SI3KH, AOCIIHKYIOUN MEPEXKY
3B’SI3KIB MK KOPUCTyBaueM Ta iX Jpy3siMH. KojaOopaTuBHa (QuIbTpalis Bce IIe

BUKOPUCTOBY€ETHCS SIK YACTHHA FOPUIHUX CUCTEM.
2.1.1. TexHiyHa CKJI210BA CUCTEMH PEKOMEHIALIH

Ha ocHoBi mam'siTi: miaxia, 3aCHOBaHU Ha MaM'sITi, BAKOPUCTOBYE JIaHl PEUTHHTY
KOPUCTYBa4iB JJIi OOYMCIICHHS TMOAIOHOCTI M KOpHUCTyBadyaMu ab0 eJeMEHTaMHU.
TunoBumu npuknanamMu nporo miaxoay € CF Ha OCHOBI cyciicTBa Ta peKOMEHJalli
top-N Ha OCHOBI TpenMeTiB / kopuctyBadiB. Hampukinan, y migxogax, 3aCHOBaHHUX Ha
KOPUCTYBa4yax, 3HAUCHHS OIIHOK, SIKI KOPUCTYBaud U JIa€ €JIEMEHTY 1, OOUHUCIIOEThCS SIK
CYKYITHICTh PEUTHHTY MOAI0HUX KOPUCTYBAYiB MO0 €IIEMEHTa

Pui = A8ET oy T i

ne U no3nauae HaOip HavinmomyasapHimuX N KOPUCTYBauiB, sIKI HAUOLIbII CXOXKI Ha
KOPUCTyBaua U, SIKUH OIHUB eneMeHT 1. Jleski mpukinaau (yHKIIT arperyBaHHS

BKJIIOYAKOTh:

1
Pui — E E Tul i

' =

Tui =k E simil(w, u')r

=

ne k - koedirieHT HopMyBaHHS, BUSHAYCHUH 5K
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k=1/)" |simil(u,u’)|
u' ey
ne Tu- cepeHs OIliHKa KOPUCTyBaya U Jyisl BCIX €JIEMEHTIB, OL[IHEHUX U.
Tui =Ty + k Z simil(u, v’ )(ry; — 7700)
u' el

Anroput™m, mo 0a3yeTbcs Ha CYCIACTBI, OOYHCIIOE CXOXICTh MDK JBOMA
KOpUCTyBauaMu a0o0 eJIeMEHTaMH Ta BHUPOOJIs€ MPOTHO3 /I KOPUCTyBaya, Oepydu
cepeaHbO3BaKEHE 3HAYEHHS BC1X OLIIHOK. OOUUCIeHHS MOIIOHOCTI MK eJeMeHTaMH abo
KOPUCTYBaYaMU € BXKJIMBOIO YAaCTHMHOKO ITLOTO MiAXoxy. [[yist IbOro BUKOPUCTOBYIOTHCS

pI13H1 BUMIpH, Taki sik kopessiiis [lipcona Ta moaiOHICTh BEKTOPHUX KOCHUHYCIB.

[ToniOHicTh kopensii [Tipcona ABOX KOPUCTYBAYIB X, Y BUBHAYAETHCS SIK

> (rei — 7o) (ryi — 7y)

€Ty

\/ Z (r.'l}',i - T_;E}E Z {Ty,f? - r_;.r]g

simil(z, y) =

el W i gy

[Tigxin, 3acHOBaHUN Ha KOCHMHYCax, BU3HA4Ya€ MOAIOHICTh KOCHUHYCIB MIXK JBOMA

KOpUCTYBa4aMM X Ta Yy SK:

L Z TriTyi
. * -y ;r'y tej-:':‘l
Sllﬂll(m,y]ZCGS[ij)z ||ET||><||§|| - fz f-:if rZ r;zi
icl, icly, J1

2.1.2. PexomenaamniiiHa cucreMa Ha OCHOBI QinbTpaiii BMicTy

[HIIMM TDOMIMPEHUM MIAXOAOM MpHU po3poOLl PEKOMEHAALINHUX CHUCTEM, €
¢inbTpartiiss Ha OCHOBI BMicTy. MeTonu (inbsTpariii Ha OCHOBI BMICTY 0a3ylOTbCs Ha OIHUCI

ToBapy Ta mpodini yrnomobaHp KopucTyBada. [I[i meTonu Halkpaiie MAIXoAiTh s



26
CUTYyallli{, KOJIU € B1JIOMI JIaHi TIPO €JIeMEHT (iM'sl, MICII€3HAXOPKEHHSI, OMHKC TOIIIO), ajie
HE Ha KopuCTyBau. PekomeHmatopu, 110 0a3ylOTbCsl Ha BMICTI, PO3DISAAIOThH
pEKOMEHIaIii0 K crenudivHy I KopucTyBada mpobiemy kinacudikaiii Ta BUBYAIOTh
Kiacugikarop, SKUM CIOA00A€ThCS 1 HE CIOM00AEThCS KOPUCTYBA4YeBl, BUXOISYU 3
0CcO0MBOCTEN TOBApY.

VY miii cucTemi KITIOYOB1 CJIOBa BUKOPHCTOBYIOTHCS JIJISi OINHKCY €JIEMEHTIB, a
npodiib KopucTyBaua OymyeThCS IJIs TO3HAYEHHS THITY TOBapy, SIKUH IMOI00A€THCS
IILOMY KOpPHCTyBaueBi. [HIMMY cloBamMu, Il aJITOPUTMU HAMaraloThCS PEKOMEHIyBaTH
npeaMeTH, TomiOHI J0 THUX, IO CHOA00AIMCS KOPUCTYyBaueBl B MHMHYJIOMY abo
JOCIHIIKYIOTh ChOTOJIHI. BiH He MOKIagaeTbCcsi HA MEXaHI3M BXOJy KOpUCTyBaua JUJIs
CTBOPEHHSI IILOTO YaCcTO THUMYACOBOTO Mpodiato. 30KpeMa, pi3Hi MpeaMeTH-KaHIu1aTH
MOPIBHIOIOTHCSI 3 €JIEMEHTaMH, TMONEPEeIHbO  OLIIHEHUMHU  KOpUCTyBayeM, 1
PEKOMEHIIYIOTbCA HAMONTHMalbHIII eneMeHTH. Llell miaxiag cArae KOpIHHSAM Y
nociipKeHHs iHdopmartii Ta GisTpyBaHHs iH(OpMarrii.

Jlns cTBOpeHHs MpOo(dUII0 KOPUCTyBauya cUCTEMa 37e0UThIIOro (hOKyCyeThCs Ha
JBOX THIIaX iH(GOpPMAIIii:

1. Mopnens ynogob6aHb KOpUCTyBaya.

2. Ictopis B3aeMojii KOPUCTYyBaya 3 CUCTEMOIO PEKOMEHIAITIN.

B ocHoBHOMY, i MeTOIM BUKOPUCTOBYIOTH Tpodinb enemeHTa (ToOTO HaOIp
JUCKPETHUX aTpuOyTIiB Ta O3HAK), IO XapaKTepu3ye eJeMeHT y cucremi. Jlus
a0bcTparyBaHHs 0COOJIMBOCTEM €IEMEHTIB Y CUCTEMI 3aCTOCOBYETHCS aJITOPUTM MOAAHHS
enemeHTiB. [1Iupoko BUKOpUCTOBYBaHUM ajroputmoM € nonanus tf — idf (Takox 3Bane
MpEACTaBICHHS BEKTOPHOTO TmpocTopy). CucTema CTBOPIOE€ KOHTEHTHHU Mpodiiib
KOPUCTYBa4yiB Ha OCHOBI 3BKEHOTO BEKTOpPA €JIEMEHTIB ejleMeHTa. Barosi koedirieHTu
03Ha4Yal0Th BAXKJIUBICTh KOKHOT (PYHKIIIT /TSI KOPUCTYBada 1 MOXKYTh OyTH pO3paxoBaHi 3
IHIUBITYyaJIbHO OL[IHEHUX BEKTOPIB BMICTY 3a JOMOMOrorw pi3HUX MeToAiB. IIpocti
I1IXOAW BUKOPUCTOBYIOTH CE€pEeH1 3HAUCHHSI OIIIHEHOTO BEKTOpa eJIEMEHTa, TO1 SIK 1HIII

CKJIaJIHI METOAY BUKOPHUCTOBYIOTh METOJM MAaIIMHHOIO HaBYaHHS, Taki sSIK Oall€CiBChKI
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KiacudikaTopu, KIaCTepHUN aHalli3, JIepeBa pillleHb Ta MTY4YHI HEHPOHHI MEPEXi, 1100
OIIIHUTU UMOBIPHICTH TOTO, 110 €JIEMEHT CHOJ00AETHCSI KOPUCTYBAYEBI.

KirouoBoro mpobremoro ¢inbTpaliii Ha OCHOBI BMICTY € T€, YH 3/1aTHA CHCTEMa
JI3HATHUCS BIIOJOOAHHS KOPHUCTYBAYiB 3 J1ii KOPUCTYBa4iB IIOJ0 OAHOTO JKEpesia BMICTY
Ta BUKOPUCTOBYBaTH iXx Juisl 1HmMX TUOIB BMICTy. Komm cucrema oOMeEXyeThCs
PEKOMEHTyBaHHSM BMICTYy TOTO CaMOTO THITY, SIKM B)K€ BUKOPHUCTOBYE KOPUCTYBad,
3HAQUEHHS 13 CHUCTEMHM pEKOMEHJAIlld 3HAa4YHO MEHINE, HDK TOJl, KOJU MOXKHA
pPEKOMEHIyBaTH 1HIIN THIH BMICTY 3 IHIMUX ciIy>k0. Hampukian, pekoMeHIyBaTH CTaTTi
Ha OCHOBI MEPErIsiTy HOBUH KOPHCHO, ajie Oyiao 0 Habararo KOpHCHIiIIE, KOJIU MY3HKa,
BIJICO, TOBAPH, JAMCKYCIi TOLIO 3 PI3HUX CIYk’O MOXYTh OyTH pEKOMEHAOBAaHI HA OCHOBI
neperyisiny HoBuH. [1lo0 momonmatu 1ie, 3apa3 OUIBIIICTH CHUCTEM, IO PEKOMEHIYIOTh
KOHTEHT, BUKOPUCTOBYIOTh MEBHY (hOpMY T'iOpUIHOT CUCTEMH.

PexoMeHiailiitHi CUCTEeMH Ha OCHOBI BMICTY MOXYThb TaKOX BKJIFOUATH CUCTEMU
pEeKOMEH/Ialllii HAa OCHOBI AYMOK. Y JEAKUX BHUIMAJKaX KOPHCTyBauaM J103BOJISIETHCS
3QJIMIIATH  TEKCTOBMU omisg abo BiAryK nOpo eneMeHTd. Ll TekcTu, CTBOpEHI
KOpUCTYyBauyaMH, € HESIBHUMHU JAHUMHU JJIi CUCTEMH DPEKOMEHMAIlIN, OCKUTbKH BOHU €
MOTEHIIMHO OaraTuM pecypcoM sK (PyHKIIIH / acCeKTiB TOBapy, Tak 1 OIIHKH / HACTPOIB
KOpUCTyBayiB A0 ToBapy. DyHKIII1, BUIIy4€Hl 3 OIISA/IIB, CTBOPEHUX KOPUCTYBa4aMH, - 1€
BJIOCKOHAJIEHI METajJaHl €JIEMEHTIB €JIEMEHTIB, OCKUIbKH, OCKIIBKH BOHHM TaKOX
BiJIOOpakaroTh TaKi acIeKTH €JIEMEHTa, K MeTajaHi, KOPUCTYBa4di OTPUMYIOTh 3HAUHY
yBary oo BuiaydeHux ¢ysHkuiil. Hactpoi, BuiydeH1 3 OmisiiB, MOXKHA PO3IIISAIaTH SIK
OIIIHKM KOPUCTYBadiB 3a BIANOBIAHUMH (GyHKIIssMHA. [lomymspHi MiAXOau CHCTEMHU
pEeKOMEH/1alllif, 3aCHOBAHOI Ha TyMKaX, BHUKOPUCTOBYIOTH PI3HI METONIH, BKIIIOYAIOUU
aHaJi3 TEeKCTy, MomykK iHdopmairii, aHami3 HacTpoiB (nuB. Takok MynsTUMOIATHHUI

aHaJli3 HaCTPOiB) Ta IITMOOKE HAaBYaHHSI.
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2.1.3. TexHiuHa cKJIa10BA CHCTEMH IPYIYBAHHS

B iHTenekTyanpbHOMY aHami3l JaHMX MM 4acTO XOYEMO aHaji3yBaTH JaHl 3a
neskumu kareropisimu. Y SQL psmok omeparopie. GROUP BY rpymnye psanku, 1o
MarTh OJIHAKOBI 3HAYEHHsI Kareropii, y 3BeneHi psaaku. Y Pandas omepamiss SQL
GROUP BY BuKkoHyeThCS 3a JOMOMOTOIO aHANOTiuHOTO MeTtomy groupby(). Pandas
’groupby() 103BOISE PO3AUIMTH AaHI Ha OKpeMi I'PYIH JJii BUKOHAHHS OOYHCIICHB IS

Kpalioro aHaizy.

2.1.4. IlepeBaru i HeTOMIKH PeKOMEHAAMIMHUX CUCTEM

PexoMeHiaiiiitHi cucTeMu MaroTh MEBHI MEPEeBark Ta HEAOIIKH.
[Tmrocu:
1. Tlpocti pexoMeHaanii 3MEHIIYIOTh KIJIBKICTh MOUIYKiB, & 1HO/A1 TPAIISIOTHCS
HE00p1 MPOIO3HIIii
2. Biaryku kopucTyBadiB JaayTh TOYHY 1HGOpMAIlIO, 1€ TaKOX € TEPeBarolo,
AKIIO BU Kynyere B IHTEpHETI, OCKUIBKA BH TaKOXX MOXET€ OauuTy 1HIII
BIITYKH, B OUIBIIIOCT] BUITAJIKIB YECHI
3. Ilpuckoputu mnpouec MNPUUHATTA pillleHb Ta NpUIO0aHHS HA OCHOBI
MONEPEAHBbOI CTATUCTUKU
Minycu:
1. Skmo cucteMa peKOMEHAYE MPOAYKIIIO 3 YMNEPEIKEHHSM, TOMl KIIIEHT
MOTPAIUIITUME B HEMPABUIIbHI YTOJU
2. llIBumme 3a Bce, Jdesiki BeO-callTU MOXYTh MPONOHYBATH MPOAYKTH

HENPaBUWJIBHO HAa OCHOBI aHaJi3y HebaraTo 310paHoi iHpopmMalii
2.1.5. IlopiBHAHHSI peKOMEHAAUIITHNUX CUCTEM

Xova OUIBUIICTh PEKOMEHJIAUIMHUX CHUCTEM, POOJSATH MPOMO3ULIT IS OKPEMHUX

KOPHUCTYBa4iB OaraTbOX BHIIQJKaX BHOpaHl eJeMeHTH (Hampukiag, o0 eKTh
PUCTY > Y p p )
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HEPYXOMOCTI) MpH3HA4YCHI HE JJIi OCOOMCTOr0 KOPHUCTYBaHHs, a JJIsS CIIOKMBAaHHS B
rpynax. lLleil JOKyMEHT JOCHiIKye, SIK MOXHA CTBOPUTH €(EKTUBHI TpPyHOBI
pexoMeHaanii moa0 00’ €KTiB HEPYXOMOCTI, MOENHYIOUN YIOAOOaHHS WIEHIB TPYIHU (K
I BUPAXEHO pEUTHHramH), abo KOMOIHYIOYM pekoMeHpamii uieHiB rpynu. L{i aBi
CTparerii rpynyBaHHS, $IKI MEPETBOPIOIOTh TPAIULINHI aIrOPUTMHU PEKOMEHJAIil B
AITOPUTMU TPYTMOBUX PEKOMEHAIlIN, MOETHYIOThCS 3 IT'SIThMa 3arajbHOBKHWBAHUMHU
aNrOpUTMAMH PEKOMEHJAI Jisi OOYMCIICHHS TPYMOBUX PEKOMEHAALINW sl Pi3HUX
KOMIO3UIiN rpyn. Pexomenaanii rpynu OLIHIOIOTHCS HE JIMIIE 3 TOYKH 30py TOYHOCTI,
aje W 3 TOYKMU 30pY IHIIMX SIKICHUX aCIEKTIB, BAXJIMBUX JJIsi KOPUCTYBauiB, TAKUX SIK
PI3HOMaHITHICTb, OXOIUIEHHS Ta BUMAIKOBICTh. KpiM TOro, y Hac 0OroBOprOETHCS BILUIUB
YUCENHHOCTI Ta CKJIAJy TPYIH Ha SKICTh peKOMEHAId. Mu oTpuMyemMo, 110 CTpaTeris
IpylHyBaHHs, fKa Ja€ HaWOUIbII TOYHI PE3yJbTaTH, 3aJIEKUTh BiJ alTOPUTMY, SKHIA
BUKOPUCTOBYETHCS ISl T€HEpalii OKpeMHux pekoMeHzariil. ToMy B Hac MpOMOHYETbCA
MOETHAHHS CTPATETii TPYIMyBaHHs, 10 NMEPEBEPIIYE KOKHY OKPEMY CTPATETii0 3 TOUYKHU
30py To4HOCTI. KpiM TOro, pe3ynbraru MOKa3ylTh, 1110 TOUYHICTh PEKOMEHAAIINA TPYIH
3pocTae 13 30UTBIICHHSIM MOIIOHOCTI MK WwieHamu Tpynu. KpiMm Toro, pi3HOMaHITHICTb,
OXOIUICHHS Ta BUMNAJKOBICTh PEKOMEHJAIlM TpyNnHu 3HAYHOIO MIPOIO0 3ajeXarb Bij
BUKOPUCTOBYBAHOI CTpaTerii TpylyBaHHS Ta alropuTMy pekomeHpaamii. OTxke, Ans
(KOMEPIIIHUX) CUCTEM, 10 PEKOMEHIYIOTh TPYITy, CTPATETIiI0 Ta aJlTOPUTM TPYITyBaHHS
ciij BUOUpaATH peTeabHO, 00 ONTUMI3yBaTH 0a)kaHi MOKA3HUKU SKOCTI peKOMEHAAIlIN
rpynu. BucHOBKM MOXyTb OyTH BUKOPHCTAaHI SK HACTAaHOBU ISl LOTO MPOILECY

B1100DY.
2.1.6. IIlo noTpidHO 151 cTBOPeHHs (iabTpanii

Jlnst ctBopeHHs ¢inbTparii HeoOXimHI AaHl SKi MU Oymemo (uUIBTpyBaTu, Ta
KpUTepii sAKi HaWOUIbII TMOMYJAPHI Cepell KOPUCTYBauiB g (QuIbTparii. Y Haomy

BUIAJIKy MU MaeMo 0a3y aaHux mongodb sika 103BoJIsi€e HAM 3a JOMOMOTrOr0 O10/110TEKH
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mongoose BUKOHYBATH (iIBTpAIlil0 32 MOJISIMHU SIKI € Y HAac B KOJUIKINi. A caMme MoJs:

price, date, location, coordinates| ], floor, rooms, sqm, isOwner, verified.
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3. CEPBIC IJIs1 OPEHIM KUTJIA

B npoueci BukoHaHHs poOOTH OyB pO3pOOIEHHI CepBIC IS OPEHAM KUTIA, 3
BuKopucTaHHsaM Oasm maanmx MongoDB Ta IPFS (interplanetary file system) 3i
CMapT-KOHTPAKTaMHU.

[Ipu po3po0diii 101aTKy BUKOPUCTOBYBAIHUCS TaKl TEXHOJOTII:

e HTML;

e CSS;

e Bootstrap;

e Mosga JavaScript;
e Ethereum Web3;
e Moga Solidity.

Jlnst peanizanii kinieHTChKoi yacTuHU BukopucToByBaiucs HTML, CSS, Bootsrap
Ta MoBa JavaScript. Byno Bukopucrano kom0OiHalio 6a3u 1anux mongodb Ta O10KUEHHY
BSC. Ockinbku TOIOBHA 17I€I0 MPOEKTY MOJISATAE Y TOMY, 00 SIKHANIIBHUIIIIE HATTAPCUTH
00’sBU 3 6aratboX pecypciB, Ta 3a0€3MeUNTH MaKCUMaJIbHy Oe3lneKy 30epiraHHs JaHuX,
Ta iX HE3MIHIOBAaHICTh. {1 1bOrO OyJ0 BUPIIIEHO BUKOPUCTOBYBAaTH CMapT-KOHTPAKTH
ta IPFS six cBoepinny 6a3y 36epiranus iHpopMmariii, sika Oyae 30epiraTuch B HAAIMHOMY
MIPOTOKOJII, & HE TUIbKK Ha BUIJICHOMY CEpBepI.

Hns  B3aemomii 3 IPFS, 1 HammMu  cMapT-KOHTpakTaMu  30KpeMa,
BukopuctoByBasiocs BSC JavaScript API Web3. lle no3Bonsie mpaioBatu 3
CMapT-KOHTPAKTaMHU, Ta BHUKOPUCTOBYBaTH (YHKII, sKi OyJl0 HamucaHO B HHUX, a
BiJIMTOBITHO BUKOPUCTOBYBATH CMAPT-KOHTPAKTH, BUKJIMKATH MOTPIOHI PyHKIIIT IpsMo 3

BeO-710/1aTKY.

3.1. [HonineHHs TEXHOJIOTil POOOTH CHCTEMHU AJIsl MOIIYKY AKTYyaJbHUX

00’#aB
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KemoBana Bepciss CTOpiHKM (Ieskuii ab00 BeCh BMICT, HEOOXITHMH s i
BIJI0OpaXkeHHs), 1[0 30epiraerbcs B poOOYid mam’siTi MOLIYKOBOI CHUCTEMH, IIBUIKO
HA/ICUJIA€ThCS 3alUTyBady. SIKIO BI3UT 3aMi3HUBCS, MOILIYKOBAa MalIMHA MOXE MPOCTO
BUCTYIIaTH B SIKOCT1 BEO-NPOKCi. Y 1IbOMY BHUIIQJIKy CTOPiHKAa MOXKE BIAPI3HITHUCS BiJl
1HJEKCOBAaHUX MOIIYKOBUX TepMiHIB. KeloBaHa cTopiHka Mae BUIVIS BEPCIi, CIOBA SKO1
paHile 1HAEKCYyBaJINCh, TOMY KEIIOBaHAa BEPCis CTOPIHKM MOXe OyTH KOPHCHOIO
BeO-caiiTy, Konu (pakTHYHA CTOpiHKA BTpadeHa, ajie I MmpoliieMa TaKOoK BBAXKAETHCS
M’SIKOFO (DOPMOIO TTOCHIIAHHSI.

Sk mpaBWIIO apXiTEKTypa BHUCOKOTO PIBHS CTaHAApTHOTO BeO-CKaHepa, KOJIU
KOPUCTYBay BBOAUTH 3aIlUT y MOIIYKOBY CHUCTEMY, Il KiJIbKa KIIOUOBUX CliB. B 1HAEKCI
BXKC € Ha3BU CAWTIB, IO MICTATh KIIFOYOBI CJIOBA, 1 BOHHM MHTTEBO OTPHUMYIOTHCS 3
1H1ekcy. PeanbHe HaBaHTa)keHHSI Ha 00pOOKy mossirae y ¢popMyBaHHI BEO-CTOPIHOK, SIK1
€ CHHCKOM pe3yibrariB momyky: KokHa cTOpiHKa y BCbOMY CHHMCKY MHOBHUHHA OyTH
3Ba)KCHA BIAMOBIMHO A0 1H(oOpMmalii B iHAekcax. Toal BepXHil €leMEHT pe3yabrary
NOIIYKY BHMAarae MoIIyKy, peKOHCTPYKIIiI Ta PO3MITKH (PparMeHTIB, 110 Bi10OPAKaIOTh
KOHTEKCT BIAMOBIAHUX KJIIOYOBHX ciiB. Lle nmuiie yactuna oOpoOKH, sIKy BUMArae Ko>kHa
BeO-CTOpIHKA PE3yNIBTATIB TOIIYKY, a 1HII CTOPIHKU (IMOPYY 13 BEPIIMHOIO) BUMAraroTh
OUJIBIIOT KIJIBKOCTI I1€1 0OPOOKH.

OkpiM TPOCTUX TOIIYKIB KJIOYOBUX CJIB, TMOIIYKOBI CHCTEMHU MPOTOHYIOThH
BJIACHI KepoBaH1 rpadiuHum iHTepdericom abo KOMaHJIaMH OMEepaTopu Ta mapameTpu
MONIYKY JUIsl YTOUHEHHS pe3y/bTariB Moiryky. Bonu 3abe3neuyoTh He00X1/1H1 €JIEeMEHTH
KepyBaHHS JIJII KOPUCTyBaya, 3aJITHOTO B IIUKJI1 3BOPOTHOTO 3B'SI3KY, IKM KOPUCTYyBaul
CTBOPIOIOTh 32 JIONOMOIOK (DUIBTpALlil Ta 3Ba)KyBaHHS IPU YTOYHEHHI PE3yJbTaTiB
MOTIIYKY, BPAXOBYIOYM TIOYATKOBI CTOPIHKU MEPIIUX PE3yAbTaTiB moinyky. Hampukian, 3
2007 poky mnomykoBa cucreMa Google.com po3Bonuia (UIBTpYBaTH 3a AaTolo,
HaTUCHYBIIM "Iloka3aru 1HCTpyMEHTHM TOMIYKY' B KpalHbOMY JIIBOMY CTOBIIIII
MOYATKOBOI CTOPIHKH PEe3yJbTaTiB IMOIIYKY, a MOTIM BUOpaBIIM Oa’kaHWiA J1iara30H JaT.

Takok MOXHa 3BaKUTU 3a JATOI0, OCKUIBKM KOXKHA CTOpiHKa Ma€ 4ac moaudikariii.
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BibIicTh TONMIYKOBUX CHUCTEM MIATPUMYIOTh BHUKOPUCTAHHS JIOTIYHUX OIEpPaTOpiB
AND, OR 1 NOT, mo6 [0moMorTd KiHIIEBUM KOPUCTyBayaM YTOYHUTH MOIIYKOBUH
3amut. JloTiuHi omeparopu TpW3HAYeHI g OyKBaJbHOTO TIONIYKY, IO JTO3BOJISIE
KOPUCTYBay€Bl YTOUHUTHU Ta PO3UIMPUTH YMOBHM TOIIYKY. JIBUTYH IIyKae clioBa 4H
dbpa3u TOYHO Tak, K BOHU Oynu BBeJeHI. [[esKki MOurykoBi CHCTEMHU 3a0e3MeuyIoTh
posmpeHy  QYHKINO, sSKa Ha3WBA€ThbCS OMM3BKUM  IIOIIYKOM, IO J03BOJISE
KOpUCTyBayaM BU3HAYaTH BiJICTAaHb MK KIIFOYOBUMH CJIOBaMH. ICHy€ TakoX IOIIYK Ha
OCHOBI KOHIICTIIii, € JOCTIHKCHHS TIepe0adyac BUKOPUCTAHHS CTATUCTUYHOTO aHAi3y
Ha CTOPIHKAX, 110 MICTATH CJIOBa M (pa3H, Kl BH IIYKAETE.

KopucHiCTh MOIIYKOBOI CHUCTEMH 3aJIeKUTh BIJl PEJIEBAHTHOCTI HaOOpy
pe3ynbTariB, KU BoHa jnae. He3pakaroum Ha Te, 10 BEO-CTOPIHOK, IO MICTAThH IICBHE
clIoBO uuM (pa3y, Moxke OyTH MUTBHOHHU, ACSAKI CTOPIHKM MOXYTh OyTH OUIBII
peleBaHTHUMHU, NOMYJISIPHUMH YW aBTOPUTETHUMM, HIXK 1HIIL. Y OUIBIIOCTI NOIIYKOBUX
CHUCTEM BUKOPHUCTOBYIOTHCSI METOJIM PAHKUPYBAHHS PE3YJAbTaTiB I OTPUMAaHHS
HalKpalux pe3yaprariB. Te, siK MONIYKOBAa CHCTEMa BHPIIIYE, sIKI CTOPIHKK HaWKpale
BIJIMTOBIAIOTh, 1 B SIKOMY TOPSAKY MOBHHHI BiTOOpa)aTucsi pe3yibTaTH, PI3HUTHCS Bij
OJTHOTO MEXaHI3My 10 1HIIOro. MeTou TaKoXK 3MIHIOIOTHCS 3 4acOM, KOJIU 3MIHIOETHCS
BUKOPHCTaHHS [HTEpHETY Ta pO3BHBAIOTHCS HOBI MeTOMW. ICHYe nBa OCHOBHUX THITH
MOIIIYKOBOI CHCTEMH, sIKa PO3BUHYJACS: OJIHA - 1I€ CUCTeMa 3a37aJIeTiib BU3BHAYCHHUX Ta
BITOPSZIKOBAHUX 3a i€papXi€ro KIIFOUOBUX CIIiB, SKY JIFOAM IIMPOKO porpaMyBaiy. IHia -
1[e CUCTEMa, sIKa TeHepye "MepeBepHYTUM 1HJIEKC", aHAJII3yI0uM PO3MIIIEHI B HIM TEKCTH.
Ils mepma ¢hopma Habararo OUIBIIE MOKJIAAETHCS HA caM KOMIT'HOTEp, 1100 BUKOHATH

OCHOBHY YacCTHUHY pOOOTH.
3.1.1. PeecTpanis kopucryBaua

Peectpariss HeoOximHa 11 JomaBaHHsA y 0a3y JaHMX JOAATKOBUX TIOJIB Ta
BepuQiKallii KOpucTyBaya.

[Ipouiec peectparlii kKopucTyBaya IPOXOIUTh HACTYITHUM YHHOM:
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— TIligTBepauTu cBiii HOMep TenedoHny;

— CTBOpUTH OCOOUCTUI €IEKTPOHHUI raMaHelb - HE0OOB’ I3KOBO;

— 3anoBHeHHs popmu peectpatii (Im’s, [Ipi3Buiie) - HE0OOB’ I3KOBO;

— Bepudikamis BankID a6o KYC 3a qonomoroto personal ID uu nmacnopry;

— BBeneni mani nepemaroTbesl 10 (PYHKIII CMapT-KOHTPAKTY, 3a jornomororo API

Web3;

— Jani mepenaroThcsi uepe3 cMapT KOHTpakT Ha opaki Ta IPFS, mapanensHo #ine

30epexxenHst B mongoDB;

— BianpaBka noBiIOMJICHHS PO YCIHIIIHY PEECTpalliio.

3.1.2. IlinTBepa:KeHHS KOPUCTYBa4ya

3nait cBoro kmieHta (know your customer, ckopoueno KYC) - morpibeH s
Bepu(ikaii KopucTyBadiB uni 00’ ABU OyJIM CTATHYTI MapcepoM, TepMiH 0aHKIBCHKOTO 1
O1p>KOBOTO PETYIIOBAHHS ISl (DIHAHCOBHUX IHCTUTYTIB 1 OYKMEKEPCHKUX KOHTOP, a TAKOXK
IHITMX KOMIAaHi#, 10 MPaIloTh 3 TPOIIMMa MPHUBATHUX OCIO, 10 O3HAYae, 110 BOHU
NOBUHHI 1EHTU(IKYBaTH 1 BCTAHOBUTU OCOOY KOHTpAareHTa, Mepil HIK MPOBOAUTH
(iHaHCOBY Omepario.

[Is BMMOra MOMIMPIOETHCS HA OTPUMAHHSA PO3YMHO IMOBHUX BIJIOMOCTEH MpO
KOHTPAreHTIB-IOPUANYHUX 0C00ax, XapakTep ix OI3HeCy 1 OKpeMHX TOCHOJapChbKUX
omeparii, 11t 3a0e31eUeHHS AKX MPOBOAUTLCS (piHAHCOBA OIepaltis.

BBakaerbcs, 1m0 Taka TMpakTUKa MEPEHIKOKAa€ BIIMUBAHHIO T'POIIEH,

(b1HaHCYBaHHIO TEPOPU3MY Ta YXUJIEHHS B1JI CILJIATH MOJATKIB.



35
B nanwmii yac BUMOTH 1 CTaHJIAPTH, CIIPSAMOBAHI HA peati3allilo bOro MPUHIIUITY,
BCTAHOBJIIOIOTHCSI HA PIBHI HAI[IOHAJIBHOIO 3aKOHOAABCTBA, HOPMAaTUBHUX JTOKYMEHTIB
OaHKIBCHKUX PETYISTOPIB 1 MDKHAPOJHUX OpraHizaiiii, Takux sik FATF.
[TocnigoBHe BHPOBA/KEHHS NPHUHIMIY 3HAW CBOTO KJIIEHTa NPU3BEIO [0

NOCTYIIOBO1 3a00pOHU 00CTYroByBaHHSI aHOHIMHMX OaHKIBCHBKUX PAaXyHKIB.
3.1.3. IIpouec cTBOpeHHS aKAYHTIB JJI1 aBTOPiB 00’ 51B

Koxen xkopuctyBad, 00’sBy sKOT0 OyJI0 JI0IaHO B Hally 0a3y JaHUX, OTPUMYE CMC
MOBIJIOMJICHHST Ha CBid TeneoH (SIKMA MH TakKoK MmapcuMo 3 00’sBH) 3

TINePIOCUIIaHHIM YaTy 3 MOTEHIIHHUMU OPEHI0IaBIISIMHU.

33 Charles St, New York, NY10( X +

= C @ NotSecure | citvy.com/prodt

Saved My Products Profile Sign Out

33 Charles St, New York, NY 10014

Listed by: Rostislav Gogolauri @ Avowe on 2020.02.10 at 01:53:24.

$10,995,000

MESSAGE

Open in Google Maps

WEST VILLAGE TOWNHOUSE STUNNER Swank and
gorgeous townhouse in the West Village, impeccably
renovated and bathed in natural light. Superbly located on
historic tree-lined Charles Street, this West Village gem

hnacte a ctiinnina enariniie d-atany intarinr fiill hacament

Puc. 3.2. Cropiaka 00’ sBu.
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Puc. 3.3. TosioBHa cTOpiHKa CalTy.
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Puc. 3.4. Ctopinka 00’siB Ha KapTi y JOAATKYy.
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Bce kBapTupsbl
Kuesa

He 380HW - NMWK B 4aT

Puc 3.5. CropiHka 3 KOpOTKUM TraiiioM i Tenedony.

3.2. Ormsaa pyHKUiIOHAJBHOCTI agMiHicTpaTopa

Jlnst mepexomy Ha MaHenb aaMiHICTpaTopa MOTPIOHO HATUCHYTH HA BKIIAJIKY
Admin Ha HaBiramiiHii nanesni caity. L[ kHomka Oyae M10CTymHA TUIBKU SIKIIO Y Bac €

0OTIKOBHI 3amuC agMiHICTpaTopa.
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4. TIPAKTUYHA PEAJII3ALIA
4.1 IIpoexkTyBaHHS PO3POOKH MPOrpaMu

Po3poOka nouanacs 3 ckiaiaHHs Jliarpam Ta NpOeKTyBaHHS apXiTeKTypH MapcepiB

st atgopmu OLX.
4.1.1 liarpama cTaHiB

Jliarpama cTaHiB - Opi€HTOBaHUH Ipad JJIs KIHIIEBOTO aBTOMATa, B IKOMY:

® BCPIIMHMU ITO3HAYAIOTh CTaH

® JIyI'd MIOKa3yloTh NEPEXOAN MK IBOMa CTaHAMU

Crpoektyemo giarpamy cTaHiB mporpamu-napcepa (puc. 4.1 — [liarpama craHis).

CuikyBadHA gin
KOpUCTYEaYa

A

-~ -,

BHKOHaHHA NapcKHry

¥

J0epemeHHA
pesyneTaTiE

{.:;l

Puc 4.1. Jliarpama cTaHiB.
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4.1.2 IDEFO0 niarpama

IDEF(O BUKOpPUCTOBYETBCS IJisi CTBOPEHHS (PYHKI[IOHAJIBbHOI Mozeli (puc. 4.2),
o BigoOpaxkae CTPYKTypy 1 (yHKIIi cUCTEMH, a TakoXX MOTOKM 1Hdopmalli i

MaTepiaibHUX 00'€KTIB, 110 3B'SI3YIOTH 111 (QYHKIIII.

TexHonoriq
33BaHTAMEHHA Tectu
Beb-CcTopiHKK

TexHonorid
cTBOpeHHA GUI

Y h A A 4

Pospobka lMpaurrdya cucTemMa
anropuTMy pati
# NapcyuHry
" Pozpobka aBTOMaTU30BaHOl CUCTEMM i

K i

napcuHry eeb-canTie

MNporpamue
BukoHaBeub 3abesnevyeHHA

Puc 4.2. IDEF0 nmiarpama.
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4.1.3 [liarpaMa noToKiB JaHUX

Hiarpama motokiB ganux (aumi. Data Flow Diagram) — wMonenb
POEKTYBaHHsI, rpadiyHe NpeACTaBICHHS «IIOTOKIB» JaHUX B IHPOPMALIHHINA CUCTEMI.
JliarpaMa MOTOKIB JJAHUX TaKOXK MOXE BHKOPUCTOBYBATHUCH JIJIsl Bi3yasizallii MpoIeciB
00poOku manux. /JliarpaMu TMOTOKIB JaHUX MICTATh YOTHPU THUINHU TIpapiayHUX
€JIEMEHTIB!

1. mpomuecu - ABISIOTH cOO0I0 TpaHC(OPMAILIIIO JaHUX B paMKaX OMUCYBAHOI
CUCTEMU;

2. cxoBHullla JaHUX (Peno3uTopii);
30BHIIIHI 110 BIIHOIIEHHIO 10 CUCTEMH CYTHOCTI;
4. TOTOKM JaHUX MiXK €JIeMEHTaMH TPhOX MOMEPEAHIX THUIIIB.

W

Cnpoexryemo DFD niarpamy 11t Hamioro 3aBaaHus (puc. 4.3).

Bumom
33Ka3unKa

Crucok HanBinew
nigxogAworo N3,
aNropHTMIE,

pileHs

Pozpobka
ANropUTMY

AHari3 roTosnx
pilUEHs

BCTaHOBNEHHA Ta
HAMALUTYEAHHA
HeofxigHWx
MpOrpamMHn
KOMNOHEHTIE

Y A

HanawTtogasi
Moayni

TexHonoria
CTEOPEHHA
GUI

ToTOBMA
yHELIOHaN

Peanizauis metogis
napeuHry

Tecm

Obpani
DpeiMBopKn

h r

CTEOPEHHA
rpadiyHom an3ainHy
KOPWCTYB3Y3
Mpaumua
cUCTEMA
NapCUHTY

[y r )

MNpoxog#eHHR
DiHaNsHoTo
TELTYEGHHA

Cuctema
MapChHry Bed- A A
canme

BukoHaEEUE

Puc 4.3. DFD niarpama.
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4.1.4 /liarpama npeueaeHTiB

Jliarpama mpereneHTiB Bi3yallbHO 300paxkae pi3HOMaHITHI CIieHapii B3aeMOI1i MIXK
akTopamMu (KOpUCTyBauaMmH) 1 TMpeleneHTaMu (BUIMAJKaMUd BHUKOPHUCTAHHS), OIKCYE
(byHKIIIOHAJIBHI aCTIEKTH CUCTEMH (O13HEC JIOTIKY).

JliarpaMu TIpeleIeHTIB BIAIrPalOTh BAXKIMBY POJib HE TUIBKM y KOMYHIKAIIl MiXk
30KMpayaMy BUMOT J0 MPOEKTY 1 MOTEHLIMHUMU KopHrcTyBadamHu. [liarpamMu npeueaeHTiB
JomucaHi O13HEC JIOTIKOIO 1 IeTAIbHUMHU crenu]ikalisiMy MPEeLeIeHTIB, K HKepesibHa
iH(popMallis, yCHIIIHO BUKOPHUCTOBYIOTh YYAaCHUKH PO3pPOOKH MPOEKTYy Ha BCIX HOro
(dazax (3apomKeHHs, OU3aiiH, MPOrpaMyBaHHsA, TECTyBaHHS, TOKyMEeHTyBaHHs). JloOpe
MpoJlyMaH1 1 3aBeplieHl crnenu@ikaiiii NpereieHTiB Jerko NEePEeBTUIIOITLCI Y TECTOBI
BUTIAJKH.

EnemenTn miarpamu mpereneHTiB:
1. Axrtop — KOpHUCTyBay.
2. IlpeueneHT — BUMaI0K BUKOpUCTaHHSA, 114. [[o3HAaUaeThCst OBajIOM.
3. I'paHn4HI MEX1 CUCTEMH OXOIUTIOIOTh yC1 BUNIAJKA BUKOPUCTAHHS Y CUCTEMI.

[To3HauaeTbCst NPSIMOKYTHUKOM.

EnemenTu B3aeMopii fniarpamu npeeIeHTIB:
1. BukopucToBy€e — KOPHCTYBa4 BUKOHYE JIifO.
Bxurodae — ouH npeneeHT BUKOPUCTOBYE 1HIIOTO.
Posmuproe — npeacTaBieHHs TOYIPHIX MPEICICHTIB.
Bumarae — HacTynmHu#M nperieieHT BUMarae BUKOHaHHS TIOTePEIHHOTO.
Cxoxuil — pereIeHT! 1mMo1i0H1, aje OMUCYIOTh Pi3HY (QYHKIIOHATBHICTb.

AN

PiBHO3HAuHuii - mONIOHA (PYHKI[IOHAJIBHICTh, ajie KOPUCTYBay COpHUiMae, K

pi3HY.
CnpoekTyeMo aiarpamy nepereacHTiB (puc. 4.4).



Mapcep seb-canTia

C3HanoMNEHHA 3
iHTepderncomM NporpamM

<<gxtend>>

PoGoTa 3 nporpamon

Actor

i
-

<<include>=>

BuBip napameTtpie

3acToCynaHHA
ANropUTMY NapcyHry

OTpumanHa iHopmaii

Puc 4.4. Jliarpama npeneeHTiB.

4.2 Po3poOka pyHKIioOHATY pPOrpaMu
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[Tapcep nanucanuiit Ha MoB1 Python3 Ta BukopucroBye psig 6i0miorek Ta APl Takux
gk google maps geocoder jist mepeBoay aapec BYJIUIb Y KOOPIAUHATH MIUPOTH Ta JOBTOTH.

4.2.1 Peanizanisi MeTOAy 3aBAHTAKEHHA BeO-CTOPIHKYU TA MAPCUHTY

Mu wmaemo wmeron sikuii npuiiMae XPATH pi3HuX CcailTiB HEPyXOMOCTI $IK

napaMeTpu Ta BHUKOHYE 3aBaHTAXEHHS BEO-CTOPIHKU Ta 30epekeHHs y 0a3y naHux

mongodb:

from bs4 import BeautifulSoup as BS

import 1lxml.html

from bson.objectid import ObjectId

from .config import URL, last page, apikey
import googlemaps

from . import uploader

import requests

from requests.exceptions import Timeout
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import datetime
import re
from urllib.parse import urljoin, urlparse

from .sms import SMS

gmaps = googlemaps.Client (key="'ATIzaSyHn5ZBsN-K09fjLG7mVv2mcNQg')

HEADERS = {"User-Agent": "Mozilla/5.0 (X11; Ubuntu; Linux =x86 64; rv:78.0)
Gecko/20100101 Firefox/78.0"}

SPLASH SERVER URL = "http://127.0.0.1:8050/execute"

net = urlparse (URL)

base url = f"{net.scheme}://{net.netloc}/"

sms_block = ['38044"']

excepted urls = [

'mesto.ua’',

url in style = {
'novolipki.com.ua': ['div', {'class': 'pic'}],

'Bockpecenbe.ykp': ['span', {'class': 'control-slide'}],

path num tel = {

'aviso.ua': ['//*[@id="show-number-button"]"',
'/html/body/div/div([3]/div[1l]/div([2]/div/div[3]/p[1]"'],

'rieltor.ua':
['/html/body/div/div/div/div/div/div/div/div[1]/div([2]/div[3]/div([2]/div[2]/button',
'/html/body/div/div/div/div/div/div/div/div([1]/div[2]/div([3]/div[2]/div([2]/div/div'],

'fn.ua': ['/html/body/div([1]/div[5]/div/div[3]/div[4] /button’,
'/html/body/div([1]/div[5]/div/div([3]/div[4]/p[Q@class="ad-contacts"][last()]'],

'anck.com.ua':
['/html/body/div[2]/div/aside/section/div[1]/div([2]/div[1]/p[1]",
'/html/body/div([2]/div/aside/section/div[1]/div([2]/div[1]/p[1]"'],

"thecapital.com.ua': ['', '/html/body/header/div[1l]/div/div[2]/a[l]"'],

'mesto.ua':
['/html/body/div([5]/div[1]/divI1]/div/div([2]/div[2]/div[2]/div[1]/div[1]/form/button’
'/html/body/div([5]/div[1]/div([1]/div/div([2]/div[2]/div[2]/div[1l]/div[1l]/form/p[l]/spa

n/a'l,
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'nextrealty.com.ua': [,
'/html/body/div[4]/div/section[1]/div/div/div[3]/span[4]/a'],

'100realty.ua':
['/html/body/div([2]/div/div[2]/div([3]/div[1l]/div([1l]/div/div[1]/div[1]/div[8]/div[1l]/a

1
14

'/html/body/div[2]/div/div[2]/div([3]/div[1l]/div([1]/div/div[1]/div[1]/divI[8]/div[1]/di
v/p'l,

'megamakler.com.ua':
['/html/body/div([3]/div[1l]/div([1]/div[1l]/div([2]/div[3]/a",
'/html/body/div([3]/div[1]/div([1]/div[1l]/div([2]/div[3]/span'],

'allstar.com.ua': ['', '"/html/body/div([2]/div[2]/div[5]/p'],

'remax.ua':
['/html/body/form/div[3]/div[5]/div/div[2]/div(2]/div([1]/div[1l]/div([1]/div/div[3]/div
/div[2]/div[1]/div/div/div[@id="ShowAgentPhone"]"',
'/html/body/form/div[3]/div([5]/div/div[2]/div[2]/div[1]/div[1]/div[1l]/div/div[3]/div/
div[2]/div[1]/div/div/div[1]"'],

'sto-grad.com.ua': ['', '/html/body/div/header/div/div/div[2]/div[1]/a'],

'geo-svit.com.ua': ['', '//header//button'],

'address.ua':
['/html/body/div[2]/form/div/div[2]/div[1]/div[2]/div/div([2]/a[l]",

'//*[@id="phone al"]'],

'est.ua':
['/html/body/div[4]/div([2]/div/div/div/div[4]/div([2]/div/div[2]/div/div[2]/div[1]/div
[2]/div"',
'/html/body/div[4]/div(2]/div/div/div/div([4]/div[2]/div/div[2]/div/div([2]/div[2]"'],

'country.ua':
['/html/body/div([1]/main/div/div([1]/div/div/div/aside/div/div/div[3]/divI[1]/a"',
'/html/body/div([1l]/main/div/div[1l]/div/div/div/aside/div/div/div[3]/div[1]/div/span[2
1/a'l,

'valion.ua': ['', '/html/body/div/div[1l]/div/div[3]/div[1l]/div/divI[1l]/a"'],

'kievrealtor.com.ua': (',
'/html/body/div([1]/div[2]/div([3]/div/div/div/div[2]/div/div[1]/div[2]/div[1]/div[2]/d
iv[2]/divI[3]/a'],

'atlanta.ua': ['//*[@id="show-number-button"]"',
'/html/body/div[3]/div/div[3]/div/div[2]/div[2]/div[2]/div[2]/divI2]"],

'novolipki.com.ua': [,
'/html/body/div[3] /header/div[1]/div[2]/div([2]/div[1l]/p/span/a']l,

'asnu.net':
['/html/body/div([7]/div/table/tbody/tr/td[2]/table[1]/tbody/tr/td/table/tbody/tr/td[1
1/div[3]/div/pl4]/spanll]l/a",
'/html/body/div([7]/div/table/tbody/tr/td[2]/table[1]/tbody/tr/td/table/tbody/tr/td[1]
/div([3]/div/p[4]/span[2]'],
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'mayak.kiev.ua': ['', '/html/body/div[2]/header/div/div[3]/div[2]/p'],

'wellhome.kiev.ua': (',
'/html/body/div([2]/div/div/section/div/div[1]/div[1]/div[8]/div[2]/div/section/div/di
v/div[2]/div/ul/1li[1l]/a']l,

'hubestate.com.ua"': ("',
'/html/body/div[2]/div([1]/div[1l]/header/div[1l]/div([2]/div/div/div/div[3]/div/div[2]/s
trong'],

'BOCKpeceHbe .yKp ' : (',
'/html/body/main/div[2]/div[2]/div/div[2]/div[2]/ul[2]/1i[1]/a"'],

'dom.ria.com': ['//div[@class="mb-10 phoneShowLink pointer
callsActionShow"]', '//div/a/canvas'],

}

path to images = {

'aviso.ua': [True, '', ['div', {'class': 'carousel-inner'}], None],
'rieltor.ua': [True, '', ['ul', {'class': 'ov-gallery main'}], None],
'address.ua': [True, '', ['div', {'class': 'ff'}], ['/sm/', '/bg/'l]l,
'est.ua': [False, '//*[@class="app gallery-photos-count"]', ['div',

{'class': 'app gallery'}], None], # ['360x270/crop', '1280x1280/resize']

'fn.ua': [True, '', ['div', {'class': 'slick-track'}], None],
'dom.ria.com': [False,
'/html/body/div([1]/div[3]/div/div[3]/main/div([1]/div/div[1]", ['div', {'class':

'tumbsInner'}], ['m.jpg', 'fl.jpg'l],
'country.ua': [False,

'/html/body/div[1]/main/div/div[1]/div/div/div/div/div[1]/div[2]/div[1]/div/div/div[1

1/a', ['div', {'class': 'gallery side'}], None]l,
'thecapital.com.ua': [True, '', ['div', {'class': 'lightSlider'}], None],
'valion.ua': [True, '', ['div', {'class': 'swiper-container'}], None],
'mesto.ua': [True, '', ['div', {'class': 'slick-track'}], None],
'nextrealty.com.ua': [True, Y, ['div"', {'class': 'owl-stage'}],
['preview ', '']1,
'100realty.ua': [True, '', ['div', {'class': 'slick-track'}], None],
'megamakler.com.ua': [True, ', ['div', {'class': 'fotorama grab'}],
None],
'allstar.com.ua': [True, Y, ['div"', {'class': 'DivListFotoIm'}],
['immovables/apartment-rent-kiev-real-estate-agency-kiev-', 'immovables/']],
'kievrealtor.com.ua': [True, '', ['div', {'class': 'owl-stage'}], None],
'atlanta.ua': [True, v, ["div', {'class': 'swiper-wrapper'}],

['objects/375px"', 'objects/805px']],

'novolipki.com.ua': [True, '', ['div', {'class': 'slick-track'}], None]l,
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'asnu.net': [True, '', ['div', {'class': 'object-gallery-wrap'}], ['s.JPG',
'.JPG']1,

'mayak.kiev.ua': [True, '', ['div', {'class': 'slick-track'}], None],

'remax.ua': [True, '', ['div', {'class': 'sp-slides'}], None]l,

'wellhome.kiev.ua': [True, '', ['div', {'class': 'owl-wrapper'}], None],

'sto-grad.com.ua': [True, '', ['div', {'class': 'object gallery'}], None],

'hubestate.com.ua': [True, Y, ['div', {'class': 'images-wrapper'}],

['600x401', '600x401'171,

'anck.com.ua': [False, '/html/body/div[2]/div/article/div[3]", ['div',
{'class': 'slides'}], None],

'geo-svit.com.ua': [True, '', ['ul', {'class': 'slides'}], None],

'Bockpecenbe.ykp': [True, '', ['div', {'class': 'sli-links'}], None],

XPATH = {
'of': '//article[{}]/div/div[1l]/a/div[2]/div[2]",
'redirect link': '//article[{}]/div/div[2]/a[1l]"',
'name': '//articlel[{}]/div/div([2]/al2]/div"',
'district': '//article[{}]/div/div[2]/div[1]",
'info': '//article[{}]/div/div[2]/div[2]/div[2]",
'price': '//article[{}]/div/div[2]/div[2]/div[1]/a/div",
'description': '//article[{}]/div/div[2]/div[3]/div",
'initial company': '//article[{}]/div/div[1l]/a/div([2]/div[1]",
'owner': '//article[{}]/div/div[1l]/a/span',
'update string': '//article[{}]/div/div[2]/div[2]/div[1]/div",

def equal (arr) :
try:
f = arr[0]
s = arr[1l]
except IndexError:
return True
if £ == s:
return True

return False

def unique (arr):

unique list = list()



for i in arr:

if i not in unique list:

unique list.append (i)

return unique list

def prettify(line):
tel = ""
count = 0
counter = 0
code = ""
start code = ""
for ch in line:

if ch.isdigi

t():

code += ch

break
if code == "3":
counter = 12
start code =
elif code == "Q0":
counter = 10
start code =
for ch in line:

if ch.isdigi

nwyn

"+38"

t():

tel += ch

count
if count ==

tel =

+= 1
counter:

start code + tel

if len(tel) == 13:

else:

tmp — nn
tmp += tel[:4]

tmp += " ("
tmp += tel[4:6]
tmp += ") "
tmp += tel[6:9]
tmp += "-"
tmp += tel[9:11]

tmp 4= "n_n
tmp += tel[11:13]
tel = tmp

return tel
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return tel

def get url(s):
start = s.index ("url(")+4
end = s[start:].index(")")+start

"")

return s[start:end].replace("'",

def extract integers(value):
try:
return int(''.join(re.findall ("\d", value)))
except:

return 0

def real url(redirect link):

LUA SCRIPT = "function main(splash, args) \n\
headers = { \n\
[\"user-agent\"] = \"Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:78.0)

Gecko/20100101 Firefox/78.0\", \n\
FoAn\
splash:set custom headers (headers) \n\
splash.images enabled = false \n\
assert (splash:go(args.url)) \n\
assert (splash:wait (2)) \n\
return { \n\
url = splash:url(), \n\
}oAn\

end"

response = requests.post (
url=SPLASH SERVER URL,
headers=HEADERS,
Jjson={
'lua_source': LUA SCRIPT,
'url': redirect link,
s

timeout=20,

if response.ok:



return response.json () ['url']

return redirect link

LUA SCRIPT = "function main(splash, args) \n\
headers = { \n\
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[\"user-agent\"] = \"Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:78.0)
Gecko/20100101 Firefox/78.0\", \n\
}oAn\
splash:set custom headers (headers) \n\
splash.images enabled = false \n\
assert (splash:go(args.url)) \n\
assert (splash:wait (2)) \n\
return { \n\
html = splash:html (), \n\
}An\
end"
def get cards():
for number page in range(l, last page + 1):
with open('./v_phones/l.csv', 'r') as csv:
verified numbers = {number.strip() for number in

csv.read () .split(',"') if number.strip() != ''"}

tmp url = URL + '?page=' + str (number page)

success = False

color = "\x1B[34;1m"
status = "REFRESH"
clear = "\x1B[Om"

page cards = list()
while not success:
try:
response = requests.post (
url=SPLASH SERVER URL,
headers=HEADERS,
Jjson={
'lua source': LUA SCRIPT,
'url': tmp url,
by

timeout=20,
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)
if response.ok:
content = response.json () ['html']
tree = lxml.html.document fromstring(content)

articles = tree.xpath('//article')

if len(articles) == 30:
success = True
color = "\x1B[32;1m"
status = "SUCCESS"
else:
color = "\x1B[34;1m"
status = "REFRESH"

except Timeout:
color = "\x1B[33;1m"
status = "SLOW INTERNET"

if success:

print (color, f"\r[ {status} 1, clear, end=""
\n")
else:
print (color, f"\r[ {status} 1", clear, end="
")
content = response.json()['html']

tree = lxml.html.document fromstring (content)

for 1 in range (30):
redirect link = urljoin (base url,

tree.xpath (XPATH['redirect link'].format (i+1)) [0].get ('href').replace('\\\"', '"))

name = tree.xpath (XPATH['name'].format (i+1)) [0].text content ()

district =
tree.xpath (XPATH[ 'district'].format (i+1)) [0].text content ()

update string =
tree.xpath (XPATH[ 'update string'].format (i+1)) [0].text

owner = "6es kommccum"

try:
owner =
tree.xpath (XPATH['owner'].format (i+1)) [0].text content ()
except:

pass
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A}

address = name + ', Kuen'
payload = {
'apikey': apikey,

'g': address

try:
try:
location

requests.get ("https://geocode.search.hereapi.com/vl/geocode", params=payload)

lat
location.json () ['items'] [0] ["position'] ['lat']

lon
location.json() ['items'] [0] ['position']['lng']

except:

lat
gmaps .geocode (address) [0] [ '"geometry'] ['location'] ['lat"']

lon
gmaps.geocode (address) [0] [ 'geometry'] ['location'] ['1lng']

except:
lat = "50.4501"
"30.5234"

lon

try:
all info
tree.xpath (XPATH['info'].format (i+1)) [0] .xpath('//1i")
except:

all info = []

parsed data = {

'info': [x.text for x in all info],

'price': tree.xpath (XPATH['price'].format (i+1)) [0].text,
}
description

tree.xpath (XPATH[ 'description'].format (i+1)) [0].text

try:
initial company
tree.xpath (XPATH['initial company'].format (i+1)) [0].text
except:

try:
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initial company =
tree.xpath ('//article[{}]/div/div[1]/a/div/div[1]") [0].text
except:

initial company = ""

if len(parsed data['info']) > 0 and len(parsed data['info']) <

rooms = parsed data['info'] [0]
area = None
kitchenArea = None
livingArea = None
floor = None
re type = None
year built = None
bulding type = None
for info in parsed data['info']:
if 'mM?' in info:
area = info.split('/'")I[0].replace(' ', ''")
if '/'" in info else info.replace('m?', '').replace(' ', '")
kitchenArea = info.replace('m2',
""y.split('/") [2].replace(' ', '"'") if '/' in info else "'
livingArea = info.split('/')[1l].replace(' ',
''y 1if '/'" in info else ''!
elif 'mrax' in info:
floor = info
elif 'r' in info:
year built = info.replace('m', ''")
elif not year built:
re type = info
elif len(parsed data['info']) ==
rooms, area, kitchenArea, 1livingArea, floor, re type,
year built, bulding type = "", "™, mwrv,omw ooww ooww oo o
else:
rooms = parsed data['info'] [0]
area = parsed data['info'][1l].split('/")[0].replace(' ',
') if v/ in parsed data['info'][1l] else parsed data['info'][l].replace('m?"',
''").replace('" ', '")
kitchenArea = parsed data['info'][1l].replace('m?"',
"').split ('/") [2].replace(' ', '') if '/' in parsed data['info'][l] else "'
livingArea =
parsed datal'info'][1].split('/") [1].replace("’ ', ') if A in

parsed data['info'][1] else "'



parsed data['price']

floor = parsed data['info'][2]
re type = parsed data['info'][3]
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in

year built = parsed data['info'][4].replace('r', ''")
bulding type = parsed datal'info'][5]
datetime obj = datetime.datetime.now ()
number of storey = None
if floor:
try:
number of storey = int(floor.split() [-1].strip())
floor = int(floor.split () [0].strip())
except:
pass
price = extract integers(parsed data['price'])
area = extract integers(area)
kitchenArea = extract integers (kitchenArea)
livingArea = extract integers(livingArea)
year built = extract integers(year built)
if 'omHoxomHaTHas' in rooms:
rooms = 1
else:
rooms = extract integers (rooms)
Card = {
'name': name,
'district': district,
'price': int (round (price)) if 'S
else None if price == 0 else int (round(price * 0.037593985)),
'location': {
'latitude': lat,
'longitude': lon
b
'description': description,
'publisher': owner,
'update string': update string,
'redirect link': redirect link,
'initial company': initial company,
'otherObjects': {
'rubric': 'IonmrocpouHas apeHIa KBapTUpP, KOMHAT'

by

'telephone': None,



55

'images': [],
'isApproved': True,
'isParsed': True,
'currency': '$"',
'floor': floor if floor else None,
'area': area if area else None,
'kitchenArea': kitchenArea if kitchenArea else None,
'livingArea': livingArea if livingArea else None,
'bulding type': bulding type,
'year built': year built if year built else None,
're _type': re type,
'rooms': str(rooms) if rooms else None,
'owner': ObjectId('5e812796a8630ef4a7bc49f6"),
'created': datetime obj,
'updated': datetime obj,
'number of storey': number of storey if number of storey
else None,

'areUpdatedImages': False,
'isVerified': False

}

page cards.append (Card)

for card num in range (len(page cards)):
redirect link = page cards[card num] ['redirect link']
current url = ""
telephone = None
images = []
while True:
current url = real url(redirect link)
if "https://flatfy.lun.ua" not in current url:

break

telephone, images = get media(current url)
telephone = str(extract integers(telephone))

if telephone and images:

page cards[card num] ['telephone'] = telephone
page cards[card num] ['images'] = images
page cards[card num] ['isVerified'] = True 1f telephone

in verified numbers else False
else:

page cards[card num] = None
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if page cards[card num]:

print (current url[:30], "...\t", telephone, sep="")
if not any (map (lambda c: telephone.startswith(c),
sms_block)) :
sms = SMS ()

sms.tel = telephone

sms.analyze ()
uploader.uploading (page cards[card num])

print (f"Page number [{number page}] has successfully parsed")

print ("A1ll data has successfully parsed")

def get media (current url):
LUA SCRIPT = "function main(splash, args) \n\
headers = { \n\
[\"user-agent\"] = \"Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:78.0)

Gecko/20100101 Firefox/78.0\", \n\

}oAn\

splash:set custom headers (headers) \n\

splash.images enabled = false \n\

assert (splash:go(args.url)) \n\

assert (splash:wait (2)) \n"

lua _end = "return { \n\

html = splash:html (), \n\

} An\

end"

click by path = "assert(splash:runjs(\"var tel = document.evaluate('{}"',
document, null, XPathResult.FIRST ORDERED NODE TYPE, null).singleNodeValue; if (tel
'= null) {{tel.click();}}\")) \n assert(splash:wait(2)) \n"

sites = path num tel.keys()

for site in sites:
if site in current url:
r = urlparse (current url)
domain = r.netloc
if site in excepted urls:
domain = domain[domain.index ('.")+1:] if
domain.count('."') == 2 else domain

index = f'https://{domain}'
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path click, path to tel = path num tel[site]

is_easy,

path to images[site]

tag,

image click path, images container, replace with =

attrs = images container

if path click:

click by path.format (path click.replace('"',

LUA SCRIPT +=
l\\nl))

if not is easy:

click by path.format (image click path.replace('"',

LUA SCRIPT +=
l\\lll))

LUA SCRIPT += lua_end

try:

response = requests.post (
url=SPLASH SERVER URL,
headers=HEADERS,
Jjson={
'lua_source': LUA SCRIPT,
'url': current url,

s

timeout=20,

content = response.json () ['html']

tree = lxml.html.document fromstring (content)

telephone =

prettify(tree.xpath(path to tel) [0].text content () .strip())

container.find all('img')}

soup = BS(content, 'html.parser')

container = soup.find(tag, attrs)
images = {urljoin(index, img.get('src')) for img in
if site in url in style.keys():

tag, attrs = url in style[site]

images = container.find all(tag, attrs)



images =

get url(img.get('style'))) for img in images}

if site == 'est.ua':
images = {a.get ('href')
container.find all('a', {'class': 'app gallery-img'}) }

if replace with:

curr, new = replace with
images = [img url.replace(curr,
in images if curr in img url]
images = [img url for img url
img url.startswith('http')]
return (
telephone,
images

)

except Timeout:

break

return (
None,

(]
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{urljoin (index,

for

new)

in

in

for img url

images

if



BUCHOBKH

B xon1 BukoHanHst poO0oTH OyB po3po0OJIeHUi cepBic sl OPEHIM HEPYXOMOCTI Ha
OCHOBI MMAPCUHTY JTaHUX 00 5B 31 CTOPOHHIX KEpelt:
e [lapcepu 3 60 pecypciB 3 00’ siBamu;
e KIIi€eHTChKY 4YacTUHY BeO-T0JaTKy, 3a JIOMOMOTOI0 SIKOi KOPHUCTyBaui
B32€EMOJIIIOTH 3 PO3POOJIEHOI0 CUCTEMOIO.

B pesynbrari aHamizy TEXHOJOTIM MapCHHry JaHUX OyJau BHSBJIECHI NepeBaru i
HEJOMIKUA JTaHo1 TexHoorii. B mporeci po3poOku cepBicy Oynu CTBOpEHI mapcepH, siki
peanizyloTh BeCh 3alUlaHOBAaHMM Ha CTaAll MPOEKTyBaHHS  (QYHKIIOHAN Ta
KOPUCTYBAJIbHUIbKUN 1HTEp(DENC 115 B3a€EMO/IT 3 TUM (DYHKIIOHAJIOM.

Po3po0bnenuii cepBic BoO/i€ HACTYITHUMH XapaKTEPUCTHUKAMHU:

® Oesmeka, 1o 3a0e3MeuyeThcsl 30epeKeHHAM 00’ B HE TIIbKH y 3BUYANHIN
nara0asi, a 3 mapajneabHUM 30€pexKeHHS 3a IOOMOI0I0 CMAPT-KOHTPAKTa y
onokueiin Binance Smart Chain ta IPFS;

® IIIBUJKICTH HAIIOBHEHHS 0a3y JaHUX HOBUMH 00’ IBaMHU;

e iHdQOpMyBaHHS 3a paxyHOK IIOBIJIOMJICHHS HOBUX KOPHCTYBa4iB 3a
JOTIOMOTOK0 CMC PO T€ II0 iX 00 SBU 31 CTOPOHHIX BeO-CalTIB OyJn J0/1aH1

y Hamry jatabasy;
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JIOAATOK A

Kon cMapT-KOHTpAKTY JUIsl MAPKETILIEHCY 3 TaHUMH HEPYyXOMOCTI:

pragma solidity "0.6.6;

import "openzeppelin-solidity/contracts/token/ERC20/ERC20.s01";

import "openzeppelin-solidity/contracts/math/SafeMath.sol";

import "./PurchaselListener.sol";

import "./Ownable.sol";

interface IMarketplace {
enum ProductState {
NotDeployed, // non-existent or deleted
Deployed // created or redeployed

enum Currency {
DATA, // "token wei"™ (107-18 DATA)
USD // attodollars (107-18 USD)

enum WhitelistState{
None,
Pending,
Approved,
Rejected

function getSubscription (bytes32 productld, address

subscriber) external view returns (bool isValid, uint endTimestamp) ;



function getPriceInData (uint subscriptionSeconds, uint
price, Currency unit) external view returns (uint datacoinAmount) ;
}
interface IMarketplacel is IMarketplace({
function getProduct (bytes32 id) external view returns
(string memory name, address owner, address beneficiary, uint
pricePerSecond, Currency currency, uint minimumSubscriptionSeconds,
ProductState state);
}
interface IMarketplace2 is IMarketplace(
function getProduct (bytes32 id) external view returns
(string memory name, address owner, address Dbeneficiary, uint
pricePerSecond, Currency currency, uint minimumSubscriptionSeconds,
ProductState state, bool requiresWhitelist);
function buyFor (bytes32 productId, uint subscriptionSeconds,
address recipient) external;
}
/**
* @title Streamr Marketplace
* @dev note about numbers:
* All prices and exchange rates are in "decimal fixed-point",
that is, scaled by 10718, like ETH vs wei.
* Seconds are integers as usual.
*
* Next version TODO:
* - EIP-165 inferface definition; PurchaselListener
*/
contract Marketplace is Ownable, IMarketplace2 {

using SafeMath for uint256;

// product events



event ProductCreated(address indexed owner, bytes32 indexed
id, string name, address beneficiary, uint pricePerSecond, Currency
currency, uint minimumSubscriptionSeconds) ;
event ProductUpdated(address indexed owner, bytes32 indexed
id, string name, address beneficiary, uint pricePerSecond, Currency
currency, uint minimumSubscriptionSeconds) ;
event ProductDeleted(address indexed owner, bytes32 indexed
id, string name, address beneficiary, uint pricePerSecond, Currency
currency, uint minimumSubscriptionSeconds) ;
event ProductImported (address indexed owner, bytes32 indexed
id, string name, address beneficiary, uint pricePerSecond, Currency
currency, uint minimumSubscriptionSeconds) ;
event ProductRedeployed(address indexed owner, bytes32
indexed id, string name, address beneficiary, uint pricePerSecond,
Currency currency, uint minimumSubscriptionSeconds) ;
event ProductOwnershipOffered(address indexed owner, bytes32
indexed id, address indexed to);
event ProductOwnershipChanged (address indexed newOwner,

bytes32 indexed id, address indexed oldOwner) ;

// subscription events
event Subscribed(bytes32 indexed productlId, address indexed
subscriber, uint endTimestamp) ;
event NewSubscription(bytes32 indexed productld, address
indexed subscriber, uint endTimestamp) ;
event SubscriptionExtended (bytes32 indexed productld,
address indexed subscriber, uint endTimestamp) ;
event SubscriptionImported(bytes32 indexed productld,
address indexed subscriber, uint endTimestamp) ;
event SubscriptionTransferred(bytes32 indexed productld,

address indexed from, address indexed to, uint secondsTransferred);

// currency events



event ExchangeRatesUpdated(uint timestamp, uint dataInUsd);

// whitelist events
event WhitelistRequested (bytes32 indexed productId, address
indexed subscriber);
event WhitelistApproved(bytes32 indexed productId, address
indexed subscriber);
event WhitelistRejected (bytes32 indexed productlId, address
indexed subscriber);
event WhitelistEnabled(bytes32 indexed productId);
event WhitelistDisabled (bytes32 indexed productId);

//txFee events

event TxFeeChanged (uint256 indexed newTxFee);

struct Product {
bytes32 id;
string name;
address owner;
address beneficiary; // account where revenue is
directed to
uint pricePerSecond;
Currency priceCurrency;
uint minimumSubscriptionSeconds;
ProductState state;
address newOwnerCandidate; // Two phase hand-over to
minimize the chance that the product ownership i1is lost to a
non-existent address.
bool requiresWhitelist;
mapping (address => TimeBasedSubscription) subscriptions;

mapping (address => WhitelistState) whitelist;



struct TimeBasedSubscription {

uint endTimestamp;

//1///7//////// Marketplace lifecycle /////////////////

ERC20 public datacoin;

address public currencyUpdateAgent;
IMarketplacel prev marketplace;

uint256 public txFee;

constructor (address datacoinAddress, address
currencyUpdateAgentAddress, address prev _marketplace address)
Ownable () public {
_initialize(datacoinAddress, currencyUpdateAgentAddress,
prev _marketplace address);

}

function initialize (address datacoinAddress, address
currencyUpdateAgentAddress, address prev_marketplace address)
internal {
currencyUpdateAgent = currencyUpdateAgentAddress;
datacoin = ERC20 (datacoinAddress) ;
prev_marketplace =
IMarketplacel (prev_marketplace address);

}

/177117 ///7/7/////// Product management /////////////////

mapping (bytes32 => Product) public products;
/*



checks this marketplace first, then the previous
*/
function getProduct (bytes32 id) public override view returns
(string memory name, address owner, address beneficiary, uint
pricePerSecond, Currency currency, uint minimumSubscriptionSeconds,
ProductState state, bool requiresWhitelist) {

(name, owner, beneficiary, pricePerSecond, currency,
minimumSubscriptionSeconds, state, requiresWhitelist) =
_getProductLocal (id) ;

if (owner != address(0))
return (name, owner, beneficiary, pricePerSecond,
currency, minimumSubscriptionSeconds, state, requiresWhitelist);

(name, owner, beneficiary, pricePerSecond, currency,
minimumSubscriptionSeconds, state) = prev marketplace.getProduct (id);

return (name, owner, beneficiary, pricePerSecond,
currency, minimumSubscriptionSeconds, state, false);

}

/**
checks only this marketplace, not the previous marketplace

*/

function getProductLocal (bytes32 id) internal view returns
(string memory name, address owner, address Dbeneficiary, uint
pricePerSecond, Currency currency, uint minimumSubscriptionSeconds,
ProductState state, bool requiresWhitelist) {
Product memory p = products[id];
return (
p.name,
.owner,
.beneficiary,
.pricePerSecond,

.priceCurrency,



p.minimumSubscriptionSeconds,
p.state,

p.requiresWhitelist

// also checks that p exists: p.owner == 0 for non-existent
products

modifier onlyProductOwner (bytes32 productlId) ({

(,address owner,,,,,,) = getProduct (productId);
require( owner != address(0), "error notFound");
require( _owner == msg.sender || owner == msg.sender,

"error productOwnersOnly");

.
4

/*k*k

* Imports product details (but NOT subscription details)

from previous marketplace
*/

function importProductIfNeeded (bytes32 productld) internal

returns (bool imported) {

Product storage p = products|[productId];

if (p.id !'= 0x0) { return false; }
(string memory name, address owner, address
_beneficiary, uint _pricePerSecond, IMarketplacel.Currency
_priceCurrency, uint

_minimumSubscriptionSeconds,
IMarketplacel.ProductState _state)

prev_marketplace.getProduct (productId);
if ( owner == address(0)) { return false; }
p.id = productId;
p.name = name;

p.owner = owner;



p.beneficiary = beneficiary;
p.pricePerSecond = pricePerSecond;
p.priceCurrency = priceCurrency;
p.minimumSubscriptionSeconds =
_minimumSubscriptionSeconds;
p.state = state;
emit ProductImported(p.owner, p.id, p.name,
p.beneficiary, p.pricePerSecond, p.priceCurrency,
p.minimumSubscriptionSeconds) ;

return true;

function  importSubscriptionIfNeeded (bytes32 productld,

address subscriber) internal returns (bool imported) {

bool _productImported
_importProductIfNeeded (productId) ;

// check that subscription didn't already exist in
current marketplace
(Product storage product, TimeBasedSubscription storage
sub) = getSubscriptionLocal (productld, subscriber);

if (sub.endTimestamp != 0x0) { return false; }

// check that subscription exists in the previous
marketplace (s)
// only call prev marketplace.getSubscription() if
product exists there
// consider e.g. product created in current marketplace
but subscription still doesn't exist
// if productImported, it must have existed in previous
marketplace so no need to perform check

if (! productImported) {



(,address _owner prev,,,,,) =
prev_marketplace.getProduct (productlId);

if ( owner prev == address(0)) { return false; }

(, uint _endTimestamp) =
prev _marketplace.getSubscription (productld, subscriber);
if ( endTimestamp == 0x0) { return false; }
product.subscriptions[subscriber] =
TimeBasedSubscription( endTimestamp) ;
emit SubscriptionImported (productlId, subscriber,
_endTimestamp) ;

return true;

function createProduct (bytes32 id, string memory name,

address Dbeneficiary, wuint pricePerSecond, Currency currency, uint
minimumSubscriptionSeconds) public whenNotHalted {

_createProduct (id, name, beneficiary, pricePerSecond,

currency, minimumSubscriptionSeconds, false);

}

function createProductWithWhitelist (bytes32 1id, string
memory name, address beneficiary, uint pricePerSecond, Currency
currency, uint minimumSubscriptionSeconds) public whenNotHalted {
_createProduct (id, name, beneficiary, pricePerSecond,
currency, minimumSubscriptionSeconds, true);

emit WhitelistEnabled (id);

function createProduct (bytes32 id, string memory name,
address Dbeneficiary, uint pricePerSecond, Currency currency, uint
minimumSubscriptionSeconds, bool requiresWhitelist) internal {

require (id != 0x0, "error nullProductId");



require (pricePerSecond > 0,

"error freeProductsNotSupported");

(,address owner,,,,,,) = getProduct(id);
require ( _owner == address(0), "error alreadyExists");
products[id] = Product({id: id, name: name, owner:

msg.sender, beneficiary: beneficiary, pricePerSecond: pricePerSecond,
priceCurrency: currency, minimumSubscriptionSeconds:
minimumSubscriptionSeconds, state: ProductState.Deployed,
newOwnerCandidate: address (0), requiresWhitelist:

requiresWhitelist});
emit ProductCreated(msg.sender, id, name, beneficiary,

pricePerSecond, currency, minimumSubscriptionSeconds) ;

}

/**
* Stop offering the product
*/
function deleteProduct (bytes32 productId) public
onlyProductOwner (productId) {
_importProductIfNeeded (productId);
Product storage p = products|[productId];
require(p.state == ProductState.Deployed,
"error notDeployed");
p.state = ProductState.NotDeployed;
emit ProductDeleted(p.owner, productlId, p.name,
p.beneficiary, p.pricePerSecond, p.priceCurrency,
p.minimumSubscriptionSeconds) ;

}

/**
* Return product to market

*/



function redeployProduct (bytes32 productId) public
onlyProductOwner (productId) {
_importProductIfNeeded (productId);
Product storage p = products[productlId];
require(p.state == ProductState.NotDeployed,
"error mustBeNotDeployed") ;
p.state = ProductState.Deployed;
emit ProductRedeployed(p.owner, productId, p.name,
p.beneficiary, p.pricePerSecond, p.priceCurrency,

p.minimumSubscriptionSeconds) ;

}

function updateProduct (bytes32 productId, string memory
name, address beneficiary, uint pricePerSecond, Currency currency,
uint minimumSubscriptionSeconds, bool redeploy) public
onlyProductOwner (productId) {
require (pricePerSecond > 0,
"error freeProductsNotSupported") ;
_importProductIfNeeded (productId) ;
Product storage p = products|[productId];
p.name = name;
p.beneficiary = beneficiary;
p.pricePerSecond = pricePerSecond;
p.priceCurrency = currency;
p.minimumSubscriptionSeconds =
minimumSubscriptionSeconds;
emit ProductUpdated(p.owner, p.id, name, beneficiary,
pricePerSecond, currency, minimumSubscriptionSeconds) ;
if (redeploy) {
redeployProduct (productlId) ;



/**
* Changes ownership of the product. Two phase hand-over
minimizes the chance that the product ownership is lost to a
non-existent address.
*/
function offerProductOwnership (bytes32 productlId, address
newOwnerCandidate) public onlyProductOwner (productId) {
_importProductIfNeeded (productId) ;
// that productlId exists 1is already checked 1in
onlyProductOwner
products [productId] .newOwnerCandidate =
newOwnerCandidate;
emit ProductOwnershipOffered (products|[productId] .owner,

productId, newOwnerCandidate);

}

/x*
* Changes ownership of the product. Two phase hand-over
minimizes the chance that the product ownership is lost to a
non-existent address.
*/
function claimProductOwnership (bytes32 productId) public
whenNotHalted {
_importProductIfNeeded (productId);
// also checks that productId exists (newOwnerCandidate
is zero for non-existent)
Product storage p = products[productId];
require (msg.sender == p.newOwnerCandidate,
"error notPermitted");
emit ProductOwnershipChanged (msg.sender, productId,
p.owner) ;
p.owner = msg.sender;

p.newOwnerCandidate = address(0);



/111177771777 // Whitelist management ///////////////

function setRequiresWhitelist (bytes32 productlId, bool
_requiresWhitelist) public onlyProductOwner (productId) {

_importProductIfNeeded (productId);

Product storage p = products[productld];

require(p.id != 0x0, "error notFound");
p.requiresWhitelist = requiresWhitelist;
if ( requiresWhitelist) {

emit WhitelistEnabled (productId);
} else {

emit WhitelistDisabled (productId);

function whitelistApprove (bytes32 productlId, address
subscriber) public onlyProductOwner (productlId) {

_importProductIfNeeded (productId);

Product storage p = products|[productId];

require(p.id != 0x0, "error notFound");

require (p.requiresWhitelist,

"error whitelistNotEnabled");

p.whitelist[subscriber] = WhitelistState.Approved;

emit WhitelistApproved (productId, subscriber);

function whitelistReject (bytes32 productld, address
subscriber) public onlyProductOwner (productlId) {
_importProductIfNeeded (productId);
Product storage p = products[productld];

require(p.id != 0x0, "error notFound");



require (p.requiresWhitelist,
"error whitelistNotEnabled");
p.whitelist[subscriber] = WhitelistState.Rejected;

emit WhitelistRejected (productId, subscriber);

function whitelistRequest (bytes32 productlId) public {
_importProductIfNeeded (productId) ;
Product storage p = products[productld];
require(p.id != 0x0, "error notFound");
require (p.requiresWhitelist,
"error whitelistNotEnabled");
require (p.whitelist[msg.sender] == WhitelistState.None,
"error whitelistRequestAlreadySubmitted");
p.whitelist[msg.sender] = WhitelistState.Pending;

emit WhitelistRequested (productld, msg.sender);

function getWhitelistState(bytes32 productlId, address
subscriber) public view returns (WhitelistState wlstate) {
(, address owner,,,,,,) = getProduct (productld);
require ( _owner != address(0), "error notFound");
// 1if product is not local (maybe in old marketplace)
this will return 0 (WhitelistState.None)
Product storage p = products[productId];

return p.whitelist[subscriber];

///////7//////// Subscription management ///////////////

function getSubscription(bytes32 productIld, address
subscriber) public override view returns (bool isValid, uint

endTimestamp) {



(,address owner,,,,,,) = _getProductLocal (productId);
if ( _owner == address(0)) {
return
prev_marketplace.getSubscription (productld, subscriber);

}

(, TimeBasedSubscription storage sub) =
_getSubscriptionLocal (productlId, subscriber);
if (sub.endTimestamp == 0x0) {
// only call prev marketplace.getSubscription() 1if
product exists in previous marketplace too
(,address _owner prev,,,,,) =
prev _marketplace.getProduct (productId) ;
if ( owner prev != address(0)) {
return
prev_marketplace.getSubscription (productld, subscriber) ;
}
}

return ( _isValid(sub), sub.endTimestamp);

function getSubscriptionTo (bytes32 productlId) public view
returns (bool isValid, uint endTimestamp) {

return getSubscription (productId, msg.sender);

/**
* Checks if the given address currently has a wvalid
subscription
* @param productId to check

* @param subscriber to check

*/



function hasValidSubscription(bytes32 productId, address

subscriber) public view returns (bool isValid) {

(isValid,) = getSubscription (productlId, subscriber);
}
/**
* Enforces payment rules, triggers Purchaselistener event
*/

function  subscribe (bytes32 productId, uint addSeconds,
address subscriber, bool requirePayment) internal ({
_importSubscriptionIfNeeded (productId, subscriber);
(Product storage p, TimeBasedSubscription storage
oldSub) = getSubscriptionLocal (productlId, subscriber);
require (p.state ==  ProductState.Deployed,
"error notDeployed");
require (!p.requiresWhitelist || p.whitelist[subscriber]
== WhitelistState.Approved, "error whitelistNotAllowed");

uint endTimestamp;

if (oldSub.endTimestamp > block.timestamp) {
require (addSeconds > 0, "error topUpTooSmall");
endTimestamp = oldSub.endTimestamp.add (addSeconds) ;
oldSub.endTimestamp = endTimestamp;
emit SubscriptionExtended(p.id, subscriber,
endTimestamp) ;
} else {
require (addSeconds >= p.minimumSubscriptionSeconds,
"error newSubscriptionTooSmall");
endTimestamp = block.timestamp.add (addSeconds) ;
TimeBasedSubscription memory newSub =
TimeBasedSubscription (endTimestamp) ;

p.subscriptions[subscriber] = newSub;



emit NewSubscription(p.id, subscriber,
endTimestamp) ;
}

emit Subscribed(p.id, subscriber, endTimestamp) ;

uint256 price = 0;
uint256 fee = 0;
address recipient = p.beneficiary;
if (requirePayment) {
price = getPriceInData (addSeconds, p.pricePerSecond,
p-priceCurrency) ;
fee = txFee.mul (price) .div (1l ether);
require (datacoin.transferFrom(msg.sender, recipient,
price.sub(fee)), "error paymentFailed");
if (fee > 0) {
require (datacoin.transferFrom(msg.sender, owner,
fee), "error paymentFailed");

}

uint256 codeSize;
assembly { codeSize := extcodesize(recipient) } //
solhint-disable-line no-inline-assembly
if (codeSize > 0) {

// solhint-disable-next-line avoid-low-level-calls

pragma solidity 70.4.24;

// File: contracts/upgradable/ProxyStorage.sol

contract ProxyStorage {



/**
* Current contract to which we are proxing
*/

address public currentContract;

address public proxyOwner;

// File: contracts/upgradable/OwnableStorage.sol

contract OwnableStorage {

address public owner;

constructor () internal {

owner = msg.sender;

// File: erc82l1/contracts/AssetRegistryStorage.sol

contract AssetRegistryStorage {

string internal name;
string internal symbol;

string internal description;

/**
* Stores the total count of assets managed by this registry
*/

uint256 internal count;

/**



* Stores an array of assets owned by a given account

*/

mapping (address => uint256[]) internal assetsOf;
/**

* Stores the current holder of an asset

*/

mapping (uint256 => address) internal holderOf;

/**

* Stores the index of an asset in the ° assetsOf  array of

its holder

*/

mapping (uint256 => uint256) internal indexOfAsset;

/**
* Stores the data associated with an asset
*/

mapping (uint256 => string) internal assetData;

/**

* For a given account, for a given operator, store whether

that operator is

* allowed to transfer and modify assets on behalf of them.

*/

_operators;

mapping (address => mapping(address => Dbool)) internal
/**
* Approval array
*/

mapping (uint256 => address) internal approval;



// File: contracts/estate/IEstateRegistry.sol

contract IEstateRegistry {
function mint (address to, string metadata) external returns
(uint256) ;
function ownerOf (uint256  tokenId) public view returns

(address owner); // from ERC721

// Events

event CreateEstate(
address indexed owner,
uint256 indexed estateld,
string data

) ;

event AddLand (
uint256 indexed estateld,
uint256 indexed landId

) ;

event RemoveLand (
uint256 indexed estateld,
uint256 indexed landId,
address indexed destinatary

) ;

event Update (
uint256 indexed assetlId,
address indexed _holder,
address indexed operator,

string data



) ;

event UpdateOperator (
uint256 indexed estateld,
address indexed operator

) ;

event UpdateManager (
address indexed owner,
address indexed operator,
address indexed caller,
bool approved

)

event SetLANDRegistry (
address indexed registry

) ;

event SetEstatelandBalanceToken (
address indexed previousEstateLandBalance,
address indexed newEstateLandBalance

) 7

// File: contracts/minimeToken/IMinimeToken.sol

interface IMiniMeToken {

L1117 77777777
// Generate and destroy tokens
L1117 77777777
/// @notice Generates °~ amount’ tokens that are

' _owner

assigned to



/// @param owner The address that will be assigned the new
tokens
/// @param _amount The quantity of tokens generated
/// @return True if the tokens are generated correctly
function generateTokens (address owner, uint  amount)

external returns (bool);

/// @notice Burns °~_amount’ tokens from ° owner’
/// @param _owner The address that will lose the tokens
/// @param amount The quantity of tokens to burn
/// @return True if the tokens are burned correctly
function destroyTokens (address  owner, uint  amount)

external returns (bool);

/// @param owner The address that's balance 1is being
requested
/// @Qreturn The balance of ' owner  at the current block
function balanceOf (address owner) external view returns

(uint256 balance);

event Transfer (address indexed from, address indexed to,

uint256 amount);

}

// File: contracts/land/LANDStorage.sol

contract LANDStorage {

mapping (address => uint) public latestPing;

uint256 constant clearLow =

OxEfffffffffffffffffffffFFFFELLELLLL00000000000000000000000000000000;



uint256 constant clearHigh =
0x00000000000000000000000000000000fffffffffffffffffffffffffffffffe;
uint256 constant factor = 0x100000000000000000000000000000000;

mapping (address => bool) internal

_deprecated authorizedDeploy;

mapping (uint256 => address) public updateOperator;

IEstateRegistry public estateRegistry;

mapping (address => bool) public authorizedDeploy;

mapping (address => mapping (address =>  bool)) public

updateManager;

// Land balance minime token

IMiniMeToken public landBalance;

// Registered balance accounts

mapping (address => bool) public registeredBalance;

// File: contracts/Storage.sol

contract Storage is ProxyStorage, OwnableStorage,

AssetRegistryStorage, LANDStorage {
}

// File: contracts/upgradable/Ownable.sol

contract Ownable is Storage {



event OwnerUpdate (address prevOwner, address newOwner);

modifier onlyOwner
assert (msg.sender == owner);

4

function transferOwnership (address newOwner) public onlyOwner

require (_newOwner != owner, "Cannot transfer to yourself");

owner = _newOwner;

// File: contracts/upgradable/IApplication.sol

contract IApplication {

function initialize(bytes data) public;

// File: openzeppelin-solidity/contracts/math/SafeMath.sol

/**

* @title SafeMath

* @dev Math operations with safety checks that throw on error
*/

library SafeMath {

/**
* (ddev Multiplies two numbers, throws on overflow.
*/
function mul (uint256 a, uint256 b) internal pure returns

(uint256 c) {



// Gas optimization: this is cheaper than asserting 'a' not
being zero, but the
// benefit is lost if 'b' is also tested.
// See:
https://github.com/OpenZeppelin/openzeppelin-solidity/pull/522
if ((a == 0) {

return O;

c = _a?* Db;
assert(c / _a == b);

return c;

/**
* (@dev 1Integer division of two numbers, truncating the
quotient.
*/
function div(uint256 a, uint256 Db) internal pure returns
(uint256) {

// assert( b > 0); // Solidity automatically throws when
dividing by 0
// uint256 ¢ = a / Db;

// assert( a == b * ¢ + a % Db); // There is no case in

which this doesn't hold

return a / b;

/**
* (@dev Subtracts two numbers, throws on overflow (i.e. if

subtrahend is greater than minuend).

*/



function sub(uint256 a, uint256 b) internal pure returns

(uint256) {
assert (b <= a);
return a - Db;
}
/**
* @dev Adds two numbers, throws on overflow.
*/

function add(uint256 a, uilnt256 b) internal pure returns

(uint256 c) {
c = _a+ b;
assert(c >= a);

return c;

// File: erc82l/contracts/IERC721Base.sol

interface IERC721Base {

function totalSupply () external view returns (uint256);

// function exists(uilnt256 assetlId) external view returns

(bool) ;

function ownerOf (uint256 assetId) external view returns
(address) ;

function balanceOf (address holder) external view returns
(uint256) ;

function safeTransferFrom(address from, address to, uint256

assetId) external;



function safeTransferFrom(address from, address to, uint256

assetld, bytes userData) external;

function transferFrom(address from, address to, uint256

assetId) external;

function approve (address operator, uint256 assetId) external;
function setApprovalForAll (address operator, bool authorized)

external;

function getApprovedAddress (uint256 assetlId) external view
returns (address);
function isApprovedForAll (address assetHolder, address

operator) external view returns (bool);

function isAuthorized(address operator, uint256 assetId)

external view returns (bool);

/**
* @dev Deprecated transfer event. Now we use the standard with
three parameters
* It is only used in the ABI to get old transfer events. Do
not remove
*/
event Transfer (
address indexed from,
address indexed to,
uint256 indexed assetId,
address operator,
bytes userData,

bytes operatorData

/**



* (@dev Deprecated transfer event. Now we use the standard
with three parameters
* It is only used in the ABI to get old transfer events. Do
not remove
*/
event Transfer (
address indexed from,
address indexed to,
uint256 indexed assetId,
address operator,
bytes userData
) ;
event Transfer (
address indexed from,
address indexed to,
uint256 indexed assetId
)
event ApprovalForAll (
address indexed holder,
address indexed operator,
bool authorized
) ;
event Approval (
address indexed owner,
address indexed operator,

uint256 indexed assetId
) ;

// File: erc82l/contracts/IERC721Receiver.sol

interface IERC721Receiver {

function onERC721Received (



address operator,
address from,

uint256 tokenlId,
bytes _userData

) external returns (bytesd);

// File: erc82l/contracts/ERC165.s01

interface ERC165 {
function supportsInterface (bytesd4 interfacelID) external view

returns (bool);

}

// File: erc82l/contracts/ERC721Base.sol

contract ERC721Base is AssetRegistryStorage, IERC721Base, ERC165

using SafeMath for uint256;

// Equals to
"bytesd (keccak256 ("onERC721Received (address, address,uint256,bytes) "))

bytes4 private constant ERC721 RECEIVED = 0x150b7a02;

bytes4 private constant InterfacelId ERC165 = 0x01ffc9a7;
/*

* 0x01ffc9a7 ===

* bytesd (keccak256 ('supportsInterface (bytesd) '))

*/

bytes4 private constant 0Old InterfacelId ERC721 = 0x7c0633c6;
bytes4 private constant InterfacelId ERC721 = 0x80ac58cd;



/*
* 0x80acb58cd ===

* bytesd (keccak256 ('balanceOf (address) ")) *
* bytesd (keccak256 ('ownerOf (uint256) ')) *
* bytesd (keccak256 ('approve (address,uint256) ')) *
* bytesd (keccak256 ('getApproved (uint256) "))
* bytesd (keccak256 ('setApprovalForAll (address,bool) ')) ~©
* bytesd (keccak256 ('isApprovedForAll (address,address) ')) *
*
bytes4 (keccak256 ('transferFrom(address,address,uint256)')) *
*
bytesd (keccak256 ('safeTransferFrom (address,address,uint256) ')) *

bytesd (keccak256 ('safeTransferFrom(address,address,uint256,bytes) '))
*/

//
// Global Getters

//

/**

* @dev Gets the total amount of assets stored by the contract
* @return uint256 representing the total amount of assets

*/

function totalSupply () external view returns (uint256) {
return totalSupply();

}

function totalSupply() internal view returns (uint256) {

return count;

//

// Asset-centric getter functions



//

/**

* @dev Queries what address owns an asset. This method does

not throw.

* In order to check if the asset exists, use the “exists’

function or check if the
* return value of this call is "0°
* @return uint256 the assetId
*/
function ownerOf (uint256 assetId) external view returns

(address) {

return ownerOf (assetId);

function  ownerOf (uint256 assetId) internal view returns

(address) {

return holderOf[assetId];

//

// Holder-centric getter functions

//

/**

* @dev Gets the balance of the specified address
* (@dparam owner address to query the balance of

* @dreturn uint256 representing the amount owned by the passed

address
*/
function balanceOf (address owner) external view returns
(uint256) {

return DbalanceOf (owner) ;



function balanceOf (address owner) internal view returns
(uint256) {

return assetsOf[owner].length;

//
// RAuthorization getters

//

/**
* (@dev Query whether an address has been authorized to move
any assets on behalf of someone else
* (@param operator the address that might be authorized
* (@param assetHolder the address that provided the
authorization
* (@return bool true if the operator has been authorized to
move any assets
*/

function isApprovedForAll (address assetHolder, address

operator)
external view returns (bool)
{
return isApprovedForAll (assetHolder, operator);
}
function = isApprovedForAll (address assetHolder, address
operator)

internal view returns (bool)

return operators[assetHolder] [operator];

/**



* (@dev Query what address has been particularly authorized to

move an asset

* (dparam assetId the asset to be queried for

* (@return bool true if the asset has been approved by the
holder

*/

function getApproved(uint256 assetlId) external view returns

(address) |
return getApprovedAddress (assetId);

function getApprovedAddress (uint256 assetlId) external view

returns (address) {

return getApprovedAddress (assetId);

function getApprovedAddress (uint256 assetId) internal view

returns (address) {

return approval[assetId];

/x*
* @dev Query if an operator can move an asset.
* @param operator the address that might be authorized
* (@param assetId the asset that has been “approved’™ for
transfer
* (@return bool true if the asset has been approved by the
holder
*/
function isAuthorized(address operator, uint256 assetId)
external view returns (bool) {

return isAuthorized(operator, assetId);

function  isAuthorized(address operator, uint256 assetId)

internal view returns (bool)



require (operator != 0);
address owner = ownerOf (assetId);
if (operator == owner) {

return true;

return _isApprovedForAll (owner, operator) ||
_getApprovedAddress (assetId) == operator;
}
//
// Authorization
//
/**

* (@ddev Authorize a third party operator to manage (send)
msg.sender's asset
* (@dparam operator address to be approved
* @param authorized bool set to true to authorize, false to
withdraw authorization
*/
function setApprovalForAll (address operator, bool authorized)
external {
return setApprovalForAll (operator, authorized);
}
function setApprovalForAll (address operator, bool authorized)
internal {
if (authorized) {
require (! isApprovedForAll (msg.sender, operator));
_addAuthorization (operator, msg.sender);
} else {
require (_isApprovedForAll (msg.sender, operator));

_clearAuthorization (operator, msg.sender);



}

emit ApprovalForAll (msg.sender, operator, authorized);

/**
* (@dev Authorize a third party operator to manage one
particular asset
* (@dparam operator address to be approved
* (@param assetId asset to approve
*/
function approve (address operator, uint256 assetId) external {
address holder = ownerOf (assetId);
require (msg.sender == holder | ]
__isApprovedForAll (msg.sender, holder));

require (operator != holder);

i1f ( getApprovedAddress (assetlId) != operator) {
_approval [assetId] = operator;

emit Approval (holder, operator, assetId);

function addAuthorization(address operator, address holder)
private {

_operators[holder] [operator] = true;

function clearAuthorization (address operator, address holder)
private {

_operators[holder] [operator] = false;

//



// Internal Operations

//

function addAssetTo (address to, uint256 assetlId) internal ({

_holderOf [assetId] = to;

uint256 length = balanceOf (to);

assetsOf[to] .push (assetld);

_indexOfAsset[assetId] = length;
_count = count.add(1l);
}
function  removeAssetFrom(address from, uint256 assetId)

internal {

uint256 assetIndex = indexOfAsset[assetId];

uint256 lastAssetIndex = balanceOf (from) .sub(1);
uint256 lastAssetId = assetsOf[from] [lastAssetIndex];
_holderOf [assetId] = 0;

// Insert the last asset 1into the position previously
occupied by the asset to be removed

_assetsOf [from] [assetIndex] = lastAssetId;

// Resize the array
_assetsOf [from] [lastAssetIndex] = 0;

_assetsOf [from].length--;

// Remove the array if no more assets are owned to prevent

pollution



if ( assetsOf[from].length == 0) {

delete assetsOf[from];

// Update the index of positions for the asset

_indexOfAsset[assetId] = 0;
_indexOfAsset[lastAssetId] = assetlIndex;
_count = count.sub(1l);
}
function  clearApproval (address holder, uint256 assetId)

internal {

if ( ownerOf (assetId) == holder && approvallassetId] != 0)

_approval [assetId] = 0;
emit Approval (holder, 0, assetId);

//
// Supply-altering functions
//
function generate(uint256 assetld, address beneficiary)

internal {

require (_holderOf [assetId] == 0);

_addAssetTo (beneficiary, assetId);

emit Transfer (0, beneficiary, assetId);



function destroy(uint256 assetlId) internal ({
address holder = holderOf[assetId];

require (holder != 0);

_removeAssetFrom(holder, assetId);

emit Transfer (holder, 0, assetId);

//

// Transaction related operations

//

modifier onlyHolder (uint256 assetId) {

require (_ownerOf (assetId) == msg.sender);

.
4

modifier onlyAuthorized (uint256 assetId) {

require (_isAuthorized(msg.sender, assetId));

.
14

modifier isCurrentOwner (address from, uint256 assetId) {

require (_ownerOf (assetId) == from);

.
’

modifier isDestinataryDefined(address destinatary) {
require (destinatary != 0);

4



modifier destinataryIsNotHolder (uint256 assetId, address to) {
require (_ownerOf (assetId) != to);

4

/**
* @dev Alias of "safeTransferFrom(from, to, assetId, '')"
*
* @param from address that currently owns an asset
* (@param to address to receive the ownership of the asset
* (@param assetId uint256 ID of the asset to be transferred
*/
function safeTransferFrom(address from, address to, uint256
assetId) external {

return doTransferFrom(from, to, assetlId, '', true);

/**k
* @dev Securely transfers the ownership of a given asset from
one address to
* another address, calling the method “onNFTReceived on the
target address if
* there's code associated with it
*
* (@param from address that currently owns an asset
* (@param to address to receive the ownership of the asset
* (@dparam assetId uint256 ID of the asset to be transferred
* (@param userData bytes arbitrary user information to attach
to this transfer
*/
function safeTransferFrom(address from, address to, uint256
assetld, bytes userData) external {

return doTransferFrom(from, to, assetlId, userData, true);



/**
* (@dev Transfers the ownership of a given asset from one
address to another address
* Warning! This function does not attempt to verify that the
target address can send
* tokens.
*
* (@param from address sending the asset
* (@param to address to receive the ownership of the asset
* (@dparam assetId uint256 ID of the asset to be transferred
*/
function transferFrom(address from, address to, uint256
assetId) external {

return doTransferFrom(from, to, assetlId, '', false);

function doTransferFrom
address from,
address to,
uint256 assetId,
bytes userData,

bool doCheck

onlyAuthorized (assetId)

internal

_moveToken (from, to, assetId, userData, doCheck);

function moveToken (

address from,



address to,
uint256 assetId,
bytes userData,

bool doCheck

isDestinataryDefined (to)
destinataryIsNotHolder (assetId, to)
isCurrentOwner (from, assetId)

private

address holder = holderOf[assetId];
_clearApproval (holder, assetId);
_removeAssetFrom(holder, assetId);

_addAssetTo (to, assetId);

emit Transfer (holder, to, assetId);

if (doCheck && isContract(to)) {
// Equals to
"bytesd (keccak256 ("onERC721Received (address, address,uint256,bytes) "))
require (
IERC721Receiver (to) .onERC721Received (
msg.sender, holder, assetld, userData
) == ERC721 RECEIVED
) ;

/**
* Internal function that moves an asset from one holder to
another

*/

/**



* (@dev Returns “true” if the contract implements
‘interfaceID’ and “interfaceID  1is not Oxffffffff, “false  otherwise

* @param interfacelID The interface identifier, as specified

in ERC-165
*/
function supportsInterface (bytes4 interfacelID) external view

returns (bool) {

if ( interfacelD == Oxffffffff) {

return false;

}

return interfaceID == Interfaceld ERC165 || interfacelD ==
O0ld InterfaceId ERC721 || interfacelID == Interfaceld ERC721;
}
//
// Utilities
//
function isContract (address addr) internal view returns

(bool) {
uint size;
assembly { size := extcodesize (addr) }

return size > 0;

// File: erc82l/contracts/IERC721Enumerable.sol

contract IERC721Enumerable {

/**

* @notice Enumerate active tokens



* @dev Throws if “index” >= “totalSupply() , otherwise SHALL

NOT throw.
* @param index A counter less than “totalSupply() "

* @return The identifier for the "index th asset, (sort order

not

*  gpecified)

*/
// TODO (eordano): Not implemented

// function tokenByIndex(uint256 index) public view returns

(uint256 assetId);

/**

* @notice Count of owners which own at least one asset

*  Must not throw.
* @return A count of the number of owners which own asset

*/
// TODO (eordano): Not implemented

// function countOfOwners() public view returns (uint256

_count) ;

/**
* @notice Enumerate owners
otherwise must

* @dev Throws 1f “index”™ >= “countOfOwners() 7,

not throw.

* (@param index A counter less than
"index th owner (sort order not

“countOfOwners () °

* Q@return The address of the

specified)
*/
// TODO (eordano): Not implemented

// function ownerByIndex (uint256 index) public view returns

(address owner);

/**



* (@dnotice Get all tokens of a given address

*

@dev This is not intended to be used on-chain
* @param owner address of the owner to query

* @return a list of all assetIds of a user

*/
function tokensOf (address owner) external view returns
(uint2561[]);
/**
* @notice Enumerate tokens assigned to an owner
* @dev Throws 1f “index” >= “balanceOf (owner) or if
*  “owner 1s the zero address, representing invalid assets.

* Otherwise this must not throw.
* (@param owner An address where we are interested in assets
owned by them
* (@param index A counter less than "balanceOf (owner)
* @return The identifier for the “index th asset assigned to
‘owner ,
* (sort order not specified)
*/
function tokenOfOwnerByIndex (
address owner, uilnt256 index

) external view returns (uint256 tokenId) ;

// File: erc82l/contracts/ERC721Enumerable.sol

contract ERC721Enumerable is AssetRegistryStorage,
IERC721Enumerable {

/**
* (@dnotice Get all tokens of a given address

* @dev This is not intended to be used on-chain



* (@dparam owner address of the owner to query
* @return a list of all assetIds of a user
*/
function tokensOf (address owner) external view returns
(uint256[]) {

return assetsOf[owner];

/**
* @notice Enumerate tokens assigned to an owner
* @dev Throws 1f “index” >= “balanceOf (owner) or if
*  “owner 1s the zero address, representing invalid assets.
* Otherwise this must not throw.
* (@param owner An address where we are interested in assets
owned by them
* (@param index A counter less than "balanceOf (owner)
* @return The identifier for the “index th asset assigned to
‘owner ,
* (sort order not specified)
*/
function tokenOfOwnerByIndex (

address owner, uilnt256 index

external
view

returns (uint256 assetId)

require (index < _assetsOf[owner].length);
require (index < (1<<127));

return assetsOf[owner] [index];



// File: erc82l/contracts/IERC721Metadata.sol

contract IERC721Metadata {

/**

* @notice A descriptive name for a collection of NFTs in this
contract

*/

function name () external view returns (string);

/**

* @notice An abbreviated name for NFTs in this contract

*/

function symbol () external view returns (string);

/*k*

* @notice A description of what this DAR is used for

*/

function description () external view returns (string);

/**

* Stores arbitrary info about a token

*/

function tokenMetadata (uint256 assetId) external view returns
(string) ;

}

// File: erc82l/contracts/ERC721Metadata.sol

contract ERC721Metadata is AssetRegistryStorage, IERC721Metadata

function name () external view returns (string) {



return name;

}

function symbol () external view returns (string) {
return symbol;

}

function description() external view returns (string) {
return description;

}

function tokenMetadata (uint256 assetId) external view returns
(string) {

return assetDatalassetId];

}

function update (uint256 assetId, string data) internal {

_assetDatalassetId] = data;

// File: erc82l1/contracts/FullAssetRegistry.sol

contract FullAssetRegistry is ERC721Base, ERC721lEnumerable,
ERC721Metadata {

constructor () public {

}

/**
* @dev Method to check if an asset identified by the given id
exists under this DAR.

* @return uint256 the assetId
*/

function exists (uint256 assetId) external view returns (bool)

return exists(assetId);



function exists(uint256 assetId) internal view returns (bool)

return holderOf[assetId] != 0;

function decimals () external pure returns (uint256) {

return O;

// File: contracts/land/ILANDRegistry.sol

interface ILANDRegistry ({

// LAND can be assigned by the owner
function assignNewParcel (int x, int vy, address beneficiary)
external;
function assignMultipleParcels(int[] x, int[] vy, address

beneficiary) external;

// After one year, LAND can be claimed from an inactive public

key
function ping() external;
// LAND-centric getters
function encodeTokenId(int x, int y) external pure returns
(uint256) ;
function decodeTokenId (uint value) external pure returns (int,
int);

function exists(int x, int y) external view returns (bool);
function ownerOfLand(int x, int vy) external view returns

(address) ;



function ownerOfLandMany (int[] x, 1int[] vy) external view
returns (address|]);
function landOf (address owner) external view returns (intl[],
int[]);

function landData(int x, int vy) external view returns

(string) ;

// Transfer LAND
function transferlLand(int x, int y, address to) external;

function transferManyLand(int[] x, int[] vy, address to)

external;

// Update LAND
function updatelandData (int x, int y, string data) external;

function updateManylLandData (int[] x, 1int[] vy, string data)

external;

// Authorize an updateManager to manage parcel data
function setUpdateManager (address owner, address operator,

bool approved) external;

// Events

event Update (
uint256 indexed assetId,
address indexed holder,
address indexed operator,
string data

) ;

event UpdateOperator (
uint256 indexed assetId,

address indexed operator



) ;

event UpdateManager (
address indexed _owner,
address indexed operator,
address indexed caller,
bool approved

) ;

event DeployAuthorized (
address indexed caller,
address indexed deployer

) ;

event DeployForbidden (
address indexed caller,
address indexed deployer

) ;

event SetLandBalanceToken (
address indexed previousLandBalance,
address indexed newLandBalance

) ;

// File: contracts/metadata/IMetadataHolder.sol

contract IMetadataHolder is ERC165 {
function getMetadata (uint256 /* assetId */) external view

returns (string);

}






