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3ABJAHHS
HA BUITYCKHY KBAJI®IKAIIMHY MATICTEPCBKY POBOTY
CTYAEHTY

Haspouskomy Makcumy BooauMuposuuy

(mpi3BuILe, iM’s1, IO OATHKOBI)

1. Tema BumyckHoi kBamiikamiiiHoi marictepcbkoi pobotru “Be6-momartox s
arperyBaHHsl 1 TPyMyBaHHS HEPYXOMOCTI Ha OCHOBI KOPHUCTYBAaIlbKUX OQIIBTPIB 3
BUKOPUCTAHHAM MAIIMHHOTO HaBYaHHSA , KEepiBHUK poOoTu moreHT HOpuyk LA,
3aTBEp/KEH] Ha 3aci/laHHl Kadeapu MporpaMHUX CUCTEMI TEXHOJIOT1H, mMpoTokoi No8

BiZl «21» rpynns 2021p.

2. CTpoK 3/1a4i CTyJI€HTOM 3aKiHYE€HOT poOOTH

3. Buximni gani g0 aumimomHoi  pobGotu:  dortorpadii,  MIAPYYHUKH,
HABUYAJIbHINIOCIOHWKH, CTATTI Ta Te3W KOH(EpEeHIIN BITUYM3HAHUX 1 3apyODKHHX

aBTOpiB, [HTepHET—pecypcH 3 MUTaHb PO3POOKHU PIIIEHh HA OCHOBI HEUPOHHUX MEPEXK.
4. 3MICT OSICHIOBAJILHOI 3aITUCKHU:

1) Pozain 1: mpoaHamizyBaTH iCHYIOYI IIPOrpaMHi pilliCHHS Ta 3aco0u Kiacupikarii
MIPOMUCIIOBUX 300pakeHb, OOTPYHTYBAaTH JOIIJIBHICTE OOpaHOi TEMH JOCIIIKEHHS,

MOPIBHATH 3 BXKE ICHYFOUMMH PIIIEHHSIMHU Ha YKPaiHCHhKOMY Ta 3apyO1’KHOMY PHHKY.



2) Posmin 2: crnpoekTyBaTH apXiTE€KTypy MPOrpaMHOro 3a0e3lMeyeHHs IS

arperyBaHHs 1 TPYIyBaHHS HEPYXOMOCT1 3 BHUKOPHCTAHHSM TEXHOJIOT1H HEUPOHHUX

Mepex, pO3pOOUTH MporpamMHe 3a0e3neueHHs, po3poOouTH 1HTepdeic KopucTyBaya.

5. Tlepemik rpadiyHoro marepiai 3 TOYHHUM 3a3HAYEHHIM OO0OB’I3KOBUX
p p p1axy

KpPECJICHD )

1) Po3nin 1: 54 pucynku, 3 Gpopmysau.

2) Pozmin 2: 11 pucyHKiB.

6. KoHcynbranTtu po3aiiiB npoekty (poOoTn)
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TOYHEHHS TTOCTAaHOBKH 3aj1a4i 15.01.2022 UKOHAHO
2 Amnani3 niteparypu 23.12.2021- BHKOHAHO
04.02.2022
AHaJi3 ICHYIOYMX METO/IIB, KoHIeniii Ta | 23.12.2021-
3 : ) Bukonano
AJITOPUTMIB BUPIIICHHS 3aBIaHHS 16.02.2022
[ToGymoBa anropuT™MidYHOT MOJIEI1 28.01.2022—
A OCHOBHUXITPOIIECIB 14.02.2022 Brkoraro
5 0 5 15.02.2022— B
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TectyBanHs po3pobsienoro nporpamuoro | 02.05.2022—
/ 3a0e3neYeHHS 15.05.2022 Brkonario
OdopmiteHHS 1 IPYK MOSICHIOBAJILHOT 16.05.2022—
® | samuckn 26.05.2022 Bukonario
14.05.2022—
0 OdopmiieHHs npe3eHTarii 99 05.2022 Buxonano
10 | OrpumanHs penensii Bukonano
3aTBepIKCHHS MMOSCHIOBAIBHOI 3aITUCKH
11 . Bukonano
poOOTH 3aBinyBayeM Kadenpu
12 | 3axucCT AUIUIOMHOI pOoOOTH 26.05.2022 Bukonano
Crynent Maxkxcum HABPOIIBKUI
KepiBHuk podotu Ipuna FOPYYK




AHOTALS

Bunyckna kBagidikaniiina maricrepcbka poéora: 75 c., 65 puc., 1 tadmn., 1 nogar.,
16 mxepenn.

Tema: BeO-momatok st arperyBaHHA 1 TPYIMyBaHHS HEPYXOMOCTI HAa OCHOBI
KOPUCTYBAIbKUX (LIBTPIB 3 BUKOPUCTAHHIM MAIlITHHHOTO HAaBYaHHS .

O0’eKT D0CHIIIKEHHS: HEHPOHHA MEPErKa 3 BIIACHOKO apXiTEKTYPOIO Ta MOJISILITIO JUIS
KOMEPIIHUX TOTpeO.

Meta podoTH: cTBOpeHHs BeO J0JaTKy Ta KOMIUIEKCHOi iHTerpamii APl Ha 6a3i
HEHUPOHHOI MepeX1 Ha KOMEPIIiiHII OCHOBI.

IIpeameT pociizkeHHsI: apXiTEKTypa J0JaTKy Ta HEMPOHHOI Mepexi 1 11 MoJenb s
BUKOHAHHS crierudigHol 3a1ayi.

Pe3yabTaTu A0OCHII:KEHHSI: PO3pO0JieHa Ta KOMMEPIIIHHO BIPOBAKEHA BJIACHA
MOJIeTTb HEMPOHHOI MEepexK1, AKa OKpiM 06a30B01 Kiacudikallii 300pakeHHs] CIPOMOKHA
BUKOHYBAaTHU crielu(iuHy 3a/1a4y y KOMIUIEKCHOMY JoAaTky. OKpiM BiIacHe po3poOKu
MTOBHOIIIHHOTO JI0JIaTKy, OyJia mpoBe/ieHa poboTa 1mo 300py J1atacety 1 Horo Momnep/IHii
o0polli ycepeanHi J0AaTKy IS IOJabIIOTO MPOIIeCy TPEHYBaHHS.

BucHoBok

[ToBHICTIO PO3POOICHHI TOJATOK TOTOBHM JJII KOMEPIMHOTO KOPHCYTBaHHS y cdepi
HEPYXOMOCTI, BIPOBaKeHO Y poooTy API Ha OCHOBI HEHPOHHOI MEepexi.

HEMPOHHA MEPEXA, IIM®POBI 30BPAXEHHS, ATI'PEI'YBAHHS
HEPYXOMOCTI

ABSTRACT
Graduation qualification bachelor's work: 75 p., 65 pic., 1 tab., 1 app., 16 sources.

Topic: Web application for aggregating and grouping real estate based on filters using
machine learning.

Object of research: development of a complex application using elements of machine
learning.

The purpose of the work: automation of the process of finding apartments
Subject of study: neural network for the classification of industrial facilities
Research results:

Investigated image classification methods



Conclusion

Developed and commercially implemented own neural network model, which in
addition to the basic image classification is able to perform a specific task in a complex
application. In addition to the actual development of a full-fledged application, work
was carried out to collect the dataset and its preliminary processing within the
application for further training.

NEURAL NETWORK, DIGITAL IMAGES, AGGREGATING OF REAL ESTATE
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HNEPEJIIK YMOBHHUX IIO3HAYEHb, CUMBOJIIB, OJUHUIIb,
CKOPOYEHbL I TEPMIHIB
ORM — Object Related Mapping

DOM — Document Object Model

dpeitMBopk — muiatdopa i po3pooKu

HTTP — Hypertext Transfering Protocol

HTML — Hypertext Markup Language

APl — Application Programming Interface [aTepdeiic mporpamyBanHs 10AaTKIB
Workflow — mukia po6otu 1oaaTky

Edit — penaryBanus
Timeline — gacoBa mikana

Attributes — arpuOyTu
RDS — Relational Database System
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BCTYII

Ha cboroniHi Ha puHKY YKpaiHu Ta 1HIIUX 3apyO1KHUX PUHKAX € JIOCUTh BEITUKHIM
MOTIUT Ha CEPBICH JIJIS MOLTYKY HEPYXOMOCTI Ha opeHy/mpoaax. [Ipore cepen HassBHUX
KOHKYPEHTIB Ha PUHKY BCEPIBHO HE BUCTAYa€ PIllIEHb, SIKI MAIOTh JOCTATHIN PiBEHb
aBTOMAaTH3aIlii, JJIsg TOro, IMo0 KIHIEBHH KOPHCTyBad HE BIIYyBaB IpoOJeM 3
KOPUCTYBaHHSIM TPOIYKTOM. 3a3BUYail HABITh MPOCTO HEMPABWIbHE 300paKCHHS IS
KBapTUPU YU OYJIUHKY, MOXKE BITIITOBXHYTH TOTEHIIIHHOTO TIOKYTIIS BiJl OPCHIN YU
MOKYIIKA HEPYXOMOCTI, 1[0 HAcaMIIepPe MOKE MPUBECTH JI0 BTPATH JOXOAY KOMIaHii,

1O HCTATUBHO CKAXXCTHCA HAa KBAPTAJIBHUX ITOK3aHHUKAX, a OTKC Ha HpOI[YKTi B I_[iJ'IOMy.

Tomy 3a MeTy OyJiI0 MOCTaBJIEHO PO3pOoOUTH Oi3HEC MPOAYKT, SIKUM Oyle OKpIM
TOTO, IO 3PYYHHIA Ta MPOCTUH JJISI KOPUCTYBAHHS, TOCTATHHO aBTOMATHU30BAHUM JIJIsI
cnenuQivHuX 3a1a4, JUIsl TOTO, 00 BHKJIIOYUATH B MEPIIY Yepry MOMIJIKH BHACIIIOK

JOJICHKOTO (haKTOPY Ta 30UIBIIUTH MBUKICTh B3a€EMO/I1T 3 KIHIIEBUM KOPUCTYBA4YEM.

JUist aBTOMartu3anii nIpoueciB, MU BUKOPUCTOBYBATUMEMO IEPIOANYHI 3a7adl Ta
API Ha OCHOBI HEHPOHHHUX MEPEX, IO JACTh MOKJIMBICTh BUKOHYBaTH KOMIJIEKCHI Ta

cnenuivHi 3a/1a41 y KOPOTKI CPOKH.

CrBopene API Oyne 3aiimaTtuch kinacudikairiero 300pakeHb Ha crierudivHi Kiacu
“Ha ByJIMI”/”’BCcepeauHi”, e MOTPiOHO ISl TOTO, 100 KOJU MU OyAeMO TpynyBaTH
KBapTUPH Y OYyJAWHKH, TO MOXKHA OyJI0 MPaBUILHO BiiOpaTu 300paKeHHS I HbOTO
(Ha ’KaJp MM HEe MOYKEeMO MoKIaaaTuck Ha 30BHIIIHE API Big Google un cxoi, OCKIJTbKU
BOHM HETOYHO MIIXOAATHh JO BHOOpPY 300pa)keHb, a HaM HEOOXiJHO Mia0upaTH

300pakeHHS HAa OCHOBI TUX KBapTHP, 5IK1 O€3MOCEPETHHO BXOASATH B MHOKUHY OYIMHKY )

AKTYaJIbHICTh TEMH

3B's130K po00TH 3 HAYKOBUMH NPOrpaMaMu, IJIAHAMH, TEMaMH
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3B”S30K € HacamIiiepes] 3 HOBITHIMH pO3poOKamMHu Ta apxiTeKTypamu B 0O0JacTi

PO3pOOKU HEUPOHHUX MEPEKEH.
Merta i 3axa4i 10CJiTKeHHSA

Merta nonsirae y cTBOpeHH1 BeO JoIaTKy Ta KomIuiekcHoi iHTerpauii API Ha 6asi

HEHPOHHOI MepeXk1 Ha KOMEPIIHHINA OCHOBI.

O0’€eKT A0CaiTKeHHS: HEMPOHHA Mepeka 3 BJIACHOIO apXITEKTYpPOIO Ta MOJEIUIIO IS

KOMEPIIHHUX MOTPeO

IIpeamer pociazKeHHs — apXITEKTypa JOAATKy Ta HEUPOHHOI MEepexl 1 ii MOAEINb JIIs

BUKOHaHHS crienudivHoi 3a1a4l

Metoau  gochaigsKeHHs: OIS po3poOKM  oAaTKy — OyidM  BHKOPHWCTAaHi:
METO/ IITMO0KOTr0 HaBuaHHs 3 HarjsiioM (Deep supervised learning), MeToiu 3BaKeHUX
KOe(IIIEHTIB, METOJU TMEPETBOPEHHS 300paKeHHSI Ha MATPUIII0 po3MipoMm 256x256.
s monemoBaHHS OOpOOKM TPOMDKHUX JaHUX CerMeHTalii OyJI0 BHKOPHUCTAHO

616miotexy OpenCv. g immuiemenTariii mporpamuoro inrepgdeiicy Python Flask.
HoBu3Ha oep:kaHux pe3yabTaTiB

Po3poGnena HoOBa Mojenb 00poOku Ta Kiacudikaiii 300pakeHb (3aBIsSKU
crienudiii 3aBaaHHg Oyna moTpeda y po3poOill J0AaTKOBHX CJIOIB apXITEKTypH),
aBTOMATH30BaHO IIPOIleC BIAOOPY 300pa)keHb Il BUOIPKOBOI MHOXXKHHHU 300pakKeHb
IPOMHUCITIOBUX 00 €KTIB, HEPYXOMOCTI Ta MPOIIEC 3aMUCy PE3YIbTATIB HA NEPIOTUIHIN

OCHOBI.
IIpakTHyHe 3HAYEHHS O/JIeP:KAHUX Pe3yJIbLTATIB

[TpakTH4HA MIHHICTh OTPUMAHUX PE3YyJbTaTiB JO3BOJIMIIA KOMEPIITHO BIPOBAUTH
API Ha 0CHOB1 HEHPOHHOT MEPEX1 Y JOJIATOK 1 CIIPOCTUTH PO3POOKY TAKOTO PILIIEHHS Y

[mogaJIbImoMy.

Anpo0Oauisi pe3yibTaTiB BUIIYyCKHOI KBaJdidikaniiHoi podoTu
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Tesn nomosimi «PROGRAM DEVELOPMENT SOLUTION FOR IMAGE
CLASSIFICATION WITH NEURAL NETWORK USAGE» na XI MixxunapoaHii
HAyKOBO-NIpaKkTHuHili  koHbepenuii «MATEMATHKA. IH®OPMAIINHI
TEXHOJIOT'II. OCBITA», 3-5 ueppns 2022 p.

Iyo6aikamii

Crarts Ha Temy «PROGRAM DEVELOPMENT SOLUTION FOR IMAGE
CLASSIFICATION WITH NEURAL NETWORK USAGE» y daxoBoMy 301pHHUKY
npats «MATEMATUKA. IHOOPMALIIMHI TEXHOJIOI'TI. OCBITA».
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PO3/L1I 1
OCHOBHI ETAIIN PO3POBKH JOJATKY

[lepen npakTHUHOIO PO3POOKOIO JOAATKY MOTPIOHO MpoaHaTi3yBaTH J0JaTOK Yepe3
npu3My 1HXKEHEepli MpOorpaMHOro 3a0e3MeueHHs, a KOHKPETHO MO0Yy/IyBaTh CXEMH Ta
JaiarpaMyd TIOBEIHKH, BITHOIICHHS, KJaciB, IAKETIB TOIIO, 3ajylsi OUIBII ITOBHOTO

CIIPUMHSATTS MPAKTUYHOI YaCTUHU JOJATKY .

3anns 3po3yMUIOCTI BUKIIAJIEHHS Marepialy y MpakTU4YHIA 4acTHHI, BOHa Oyne

moauUIeHa Ha 4 4YacTHUHU:

1. ImxeHepHUH MiIXig 10 PO3POOKH;
2. 30epiraHHs JaHUX y IOJATKY;
3. CepBepHa yacTHHa,

4. KiieHTChKA YaCcTHUHA.

Koskna 3 sikux OyJie BiAMOBIJATH 32 KOHKPETHY YaCTUHY PO3POOKHU JOJIATKY.

1.1. In:xeHepHMii MiAXiA 10 po3poOdKkmn

[TounHaro4m OTJIsAM HOJATKY BapTO 3pOoOUTH MepIoueproBurii pokyc Ha miarpamy

MAaKeTiB, OCKIJIbKHY 3aB/ISIKU ili MOKHA 3PO3YMITH CTPYKTYPY IIPOCKTY 3arajoM.

Takum urHOM 31 cXemH, sikuil HajgaHo Ha Puc.l.1 poOumMoO BUCHOBOK, I1I0 HaIlla
apxiTekrypa Oyjae MaTu KIIEHT-CEPBEPHY OCHOBY + NM0JaTKOBO iHTerpoBane API y

cepBep, ISl 10JaTKy, IKE BU3HAYAE IPABUIILHICTh 300paKeHb.

Jlami, mepexoastun A0 OUIBIN JAeTalbHOTO (TpHKIagHoro) 300paxkenns I13, Oynxe

BUKOPHUCTAaHA JiarpaMa KOMIIOHEHTIB.



KnigHT

Client_ClLdll

Peanizaujs_|ADMIN_SERVER_VERSION

Cucrema

Cepeep

Puc. 1.1. Jliarpama makeriB

Main_Client.exe
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]

[oaaTor ANA BW3HAYSHHA NPAEMNEHOCTI
300paweHs Jyoisens

=

base.db
A

Main_Server exe

Server_ClLdll

Puc. 1.2. Jliarpama KOMIIOHEHTIB

h 4

h 4
Help.hlp

Takum 4rHOM, y HAC € OCHOBHA OOOJIOHKA /ISl KIIIE€HTY (CKOMIIOHOBAaHA y BUTJISAI

koHTeliHepy) - Main_Client.exe i m0 Hei MarOTh MiJ’€AHHAHHS CEpBEpHA YacTHHA

nonatky (Main_ Server.exe) 1 Takoxk peamizamii 1HTEp(eiciB A KIIE€HTCHKOTO
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kepyBanHs qoaarkoMm (Client CI.dll) ta intepdeiicy IADMIN _SERVER VERSION -
AKUM Jlae 3MOTy KepyBatu iHTerpoBanuM API nist GinbrpyBanns 300paxens. Takox 10
CepBEpPHOI YaCTHHM JIOJATKY I’ €THaHHS 0a3za naHux base.db - qys 30epiraHHs 1aHUX

B JOOATKYy

[Ticns mgiarpamMu KOMITIOHEHTIB Oy/€ IOPEYHO PO3MIISIHYTH Jiarpamy KIaciB, 1100

chopMyBaTH 171€10 B3aEMOJI1 CYTHOCTEH y TOJIATKY .

KopucTyEay KeapTupu BEyouHKK

|D:string ID: String ! |0 Strimg
Image: basebfd/PNG FlatiDS: Arr]
Paszsword:string Features: Object Image: base6d/PNG
A A

Loging): void
Logout(): void
AonamvEeaprpydoynwodnedw: () void

F

AOMiHicTpaTop CHCcTema (CepeepHa 4acTHHA)

+ [NepernAgKeapTUpKniedTal): void

+ DHoeneHHAZ00paseHsEyOMHEY (). void
+ ApxieyeaHHrKEapTMp(): void P YAMHKY()

Puc. 1.3. Jliarpama kiacis

OCHOBHHMMH CYyTHOCTSIMHU y Hac € kiacu “KopuctyBau” Ta kinacH “AnMiHicTparop”,
J1€ KOPUCTYBay, Ma€ TaKi JIii K JOTH-BUX1]l 3 TOJATKY Ta JOJaBAHHS KBAPTHUP Y CIIUCOK
YIIOOJIEHUX, ISl CHPOILIEHHOIO MEperjsay LIKaBUX JUIsi KOPUCTyBadya KBApTUP Y
MOJAJIBIIIOMY Yacl.Y TOW Yac sIK aAMiHICTPATOp Ma€ 3MOT'Y IEPETJISIHYTH, SIKI KBApTHPU
neperyisifgaB KIl€HT, Ta apxiyBaTW KBapUTH - JJIS TOTo, MO0 HE IOKa3yBaTH
KOpPHUCTYyBauy yKe KBapTHUPH, AK1 31anu HaIpUKIaI.
Takox mys kBapTHp € CBIM kiac 3 nojasmu ID, Image, Features, siki 703BOJSIOTH B

NOBHIM 3MO31 OMNHMCAaTH KBapTUPY MJsi 300pakKeHHS 11 Ha KIIEHTCHKIA YacTHHI
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Bapro 3a3HaunTH, 1110 KBapTUPH 00 € THYIOTHCS Y CYTHICTh By IMHKH, SIKa TEX Ma€ MO

ID, FlatIDS, Image. V B FlatIDS BXoasTh 11€HTHU(IKATOPU KBAPTHUD, AKI HAJIEXKATh

IbOMY OyJIHMHKY (110 aJipeci Ta reoyiokarrii).

BaxxnnBoro 4acTHHOIO € KJIac CEPBEPHOI YaCTUHHU, SIKUM 3aBJISKU aJIMIHICTPATOpaM

a00 BJacHOpPYyY 4depe3 KOMIIOHYBAJbHUK 3a/lad Ma€ MOXJIIHUIBCTh PETYJSIPHO

OHOBIIOBaTH 1H(popMamio nmpo OyauHOK (3aBAsku iHTperoBaHomy API y cepsepny

YaCTHUHY).

Hami Oyne KOpPUCHO [I3HATUCh, SKUM YMHOM MU OyJIeMO po3ropratu Ta

00CJIyroByBaTH Halll JOAATOK 1 JJIsI IbOTO HaM 3HaJ0OUThCS JlarpaMma po3ropTaHHs.

Jliist 6a3m manmx Oyna oOpana rutardopma PostgresSQL.

AOMIHICTpaTOp
WindowsMNT

Amazon RDS

Amazon Cloud Cl

(CEpEEpHAa YACTUHE)

A

CepBepHa YacTHHA

CepeepHWil JOOATOE 3 KNacKdikaropom

Puc. 1.4. Jliarpama po3roptaHHs

[ ]

) KnigHTI
modem —— Windows 92 i
K_’\ BMLYE

|

KnieHTCLKa YacTHHA
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Ha nmiarpami mu Moxkemo mo0OauuTH, 110 JJIsi pO3ropTaHHd O0yJi0 0OpaHO XMapHY
apXIiTeKTypy, a TouHime Amazon Cloud, ocKUIbKY 3aBJISIKM HIM Y HAC HEMA€E MOTpedu y
(b13UYHUX HOCISIX U1 pO3TOPTaHHS CEPBEPY 1 TAKUM YMHOM J0JIATOK HE 3aJI€KHUTh BiJ
(b13UIHUX YMOB JIOBKIJUISI 1 Ma€ BUCOKY CTaO1IbHICTh. TaKoX 3aBISKU cepBicy Amazon
MU MOXEMO HaJallITyBaTH MPOLIEC PO3POOKHA TaKUM YMHOM, IO 3allyCK HOBHUX BEpCiii
0JaTKy OyJie CHHXPOHI30BAaHUM 3 PEMO3UTOPIEM 1 11€ 36eKOHOMUTh Yac Ha PO3pOOKY,

OCKIJIbKH TaKOK He OyJ1e He0OX1THOCTI JIJIsi PyYHOTO PO3TOPTAaHHS TOATKY.

VY Hac € cepBepHa 1 KIIIEHTCbKA YAaCTUHA KA PO3rOpaeThCs Ha LbOMY CEpBICI, y
CEepBEpPHY YaCTHUHY BXOAUTH - Haille iHTerpoBane API (Takox po3ropraeTbcsi Ha LIbOMY
CepBIcCi, alie 3 0OMEXEHHSIMU - MPO 1€ AaJi), 10 KIIEHTCHKOT YaCTUHU MaOTh JOCTYII
KOPUCTYBadl, B TOM 4Yac SIK J0O CEPBEPHOI pPa3oM 3 KIIEHTCHKOI YACTHUHOKO -

aJAMIHICTpaTOpH.

Posroprannst APl 3 HelipoHHOIO Mepexero 1€ JO0CTaTHhO crenudivyna 3amada,
OCKIJIbKM BUMIPIOBAHHS 11HH 32 KOPUCTYBAHHS Ma€ 1HIIN TapaMeTPpH - 3a3BUYAM CEPBICH
opientytotbes Ha CPU seconds, BnacHe yac, SKui BUTpayae HEHpPOHHA Mepexka IS

00YHCIIEHD.

Jlns 6a3u JaHUX BUKOPUCTOBYEThCS cepBic Amazon RDS, sxuii mae MOXIUBICTD
po3roptatu 0azy AaHUX 3aBASKH XMapHUM PIIICHHSAM, IO TaKOX € JYXK€ 3py4YHO,

OCKJIbIKH ILJIaTa 32 CEPBIC POCTE MPOMOPLIKHO 10 pO3Mipy 0a3u JaHUX.

OTxe micis 3aralbHOTO OISy CHCTEMH BapTo OyJie mepeiTn 6e3crmocepeHbo 10

JliarpaMu MpereeHTIB.

OTxe, KOPOTKMIl ONMC JiarpaMy MpeuefeHTiB - KopuctyBad 3 nossimu (1D,
password) Mae MOXJIMIBCTh NPOBOJAUTH JOJABAHHS BJIACHOI KBApTUPHU HA MPOAAK,
neperyisiiy  KBapTtup, nepersimy OynaiHkiB. CuctemMa TiepeBipsie  MPaBibHICTH
3aMmoBHEHHS 1H(opMmalii Ta BUJae NIATBEpIKEeHHS abo BIAMOBY. B Toil uac sk
aJMIHICTPATOp Ma€ MOXKJIMBICTh CYNMPOBOJXKYBAaTH CHUCTEMY, 4epe3 IMeperys JIOTIB 1

TaKOXX Ma€ MOXJIMBICTh apXiByBaHHS ‘“‘cTapux’ KBapTHUpP - Ti, sIKI BUINAJAKOBO OyJu
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MPOMYILEHH] CUCTEMOI0 1 BXe He BaiiaHuMmu (mpoaadi Tomo). Cy0’ekramu € -

KOPHCTYBau Ta aJMiHICTpaTop.

[lepeayMoBOIO /7151 BUKOPUCTAHHS CUCTEMH € aBTOPH3allisi KOPUCTYyBaya JJis BXOAY

B B/I.

- ==include== = X
TlonasaHHA BnacHol £HeCceHHA ocoBnCTIR
KEADTHUPY Ha Npoaas LaHHKx
NepernAL KEapTup

nepernAg SyaWHke
Dx'BmaHHH CTapus CynpoBin cucTeMU
KE3PTUD

==gxiend== | <=<extend== 7y 7y

O

KopucTyeau

ID

Password
*

AOMIHICTpaTOp
Puc. 1.5 Jliarpama niperieieHTiB

OCHOBHMII MOTIK:

1) JonaBaHHs BIacHOi KBAPTUPU Ha MPOJAXK: CUCTEMA BIIOpaKkye GopMy BBEIEHHS

B 011. dopma BMIIIyE HACTYITHE:
1.1) 3aronoBok AJig Ha3BU OyAUHKY;
1.2) 300paxkeHHs OyIHHKY:;
1.3) lerani (magami moste features - nuB. Jliarpamy Kjacis);

2) SIkmio BCi eTalti BBEICHI IPaBUIIBHO, TO IICIIS HATHUCKAHHS KHOIKH 30€peKHHS,

JlaH1 BiMIPaBJISIOTHCS HAa cepBep Ta 3aHOCATHCS 10 b1,
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2.1) Sxmo dhopma 3 HEMOBHOK 1HPOpPMAILIiEI0 BUKOHCYEThCS Al.
2.1) Skmo cepBep He B 3M031 BHecTu AaHi 10 b/, Bukonyetscs A2.

3) ApxiByBaHHA KBAapTHUp aAMIHICTPATOPOM: AKIIO MpHU MEPErisiil aaMIHICTaTOp
HaTpaIuisie Ha “‘crapy’” KBapTUPY, TO BIH Ma€ 3MOT'Y 3aapXiByBaTH KBapTUPY 1 BUAAIUTH

il 3 pe3yJIbTaTIB MOUIYKY JIJIsl APYTUX KOPUCTYBAUiB

3.1) SIxmio micist HATUCKAHHS KHOIKH “3aapXiByBaTH’ CEPBEP HE 3MO31 OHOBUTH

cTaryc KBapTupu. Bukonyerbcs A2.
AJnbTEepHaTUBHI TOTOKHU:

A1) Henorna indopmarris. Ko KOpucTyBau He 3allOBHHMB YCi HEOOXIJHI TOJIS,

CHCTCMa Ja€ MOJKJIMBICTB iX BBECTH ITOBTOPHO. HpouezerT IMPOAOBIKYETHCA.

A2) Tlommika cepBepy. SKIo cepBep Ha 3aHOCUTH HOBY KBapTupy no BJI, To
cucrema Bujae mnoBigomieHHs “[lomunka mpu 30epiranHi!” Ta Hamae MOXKIUBICTH

BHECTH JIaHi I pa3.
IToctymoBu:

SIK110 BHECEHHSI, apXiByBaHHS KBapTHUP MPOMIILIO BAAJO, TO JIaHl 3alMHUCYIOTHCS JI0
b1 abo BumaroThCs Ha €KpaH. Y MPOUTIICKHOMY BUITAJIKY, CTAH CUCTEMHU - CTaH ii TaHUX

3QIAIIAIOTHCI HE3MIHHUMM.

[licns ormany pgiarpaMyd MpPEUENEHTIB BapTO MEpedTH 1O Jiarpam CTaHiB,

[IOCJIIJTIOBHOCTI Ta JISIJILHOCTI.

Orxe, Ha mepinii aiarpami TISTTBHOCTI ()11 KOpPUCTYyBaya) y MOYaTKOBOMY CTaH1
KOpPHUCTYyBa4 niepedyBae Ha cTajii meperssiay KBapTup, Aai Micis TOro, K BiH migdupae
HaWOUIBII MAXOANTY 13 CHHCKY, TO HACTYIHOIO Ji€l0 € MOIp Ta BU3HAYCHHS JIAaTH
Mepersisaay 1 Jani KOpUCTyBad YCIIIHO BHOCUTH AaH1 10 b/ mpo mary nepermsiny. Skimio
yCcl AaHi BIpHI, TO KOPHUCTyBauya pPETiCTPYIOTh Ha BKa3aHy JaTy 1 BiH Ma€ 3MOTy

MEPErJIIHYTH KBapTUPY (KIHIIEBUM CTaH).
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Bwdip T3 BM3H3YEHHA JaTH
nepernAgy

BHeceHHA gasux 0o 6o

¥ci fadi BipHI?

TMepernsg keapTip

[Hi]

[Tak]

OrnAa KEapTURK B
3a3HEYEHNA Yac

Puc. 1.6. Jliarpama nisutbHOCTI (A)

3Janyck zagadi Ha BinGip npasubnHmx
OHOBMNEHHA 300paweHs s00pameHs
BHeCeHHR OaHux 0o G0

¥ci naHi BipHI?

[Hi]

[Tak]

Hoei 200paxeHHs
3"ABNAKTECA HA
KMiEHTI

Puc. 1.7. [liarpama aisuibHOCTI (B)

[lepexoasun 10 APyroi miarpamMu JisTIBHOCTI (711 CEpBPHOI YaCTUHU JTOAATKY, SKa
yepe3 KOMIOHOBAJILHUK 3a]lad aBTOMATHUYHO 13 3aJaHOI0 TEPIOJMYHICTIO MOXKE
o0upaTH KOJIM OHOBITFOBATH 300pakKeHHS JJIsl OYIUHKIB), TOYATKOBUM CTAHOM, € 3aITyCK
3a/1aul Ha OHOBJICHHSI 300paKeHb (110 MOXKE 3pOOUTH 1 aAMIHICTpaTOp 3a MOTpedn),

HACTYITHOIO JI€10 He BiOip MpaBUILHUX 300paKeHb 1 1alll OHOBJICHHS O, SKIIO BCE
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IPOMIILIO BAAJIO, TO KIHIEBUM CTaHOM € - TOsiBa HOBUX 300pa)K€Hb Ha KIIE€HTCHKIN

YaCTHHI JI0JIaTKY.

[Ticns giarpamMu AisUTBHOCTI JjIst OLBINNOT HATJISHOCTI OyJie TOKa3aHa Jiarpama

IOCJI1JOBHOCTI.

- BigitpaHi
Mepernag keapTp/ Kopmi'r‘_-,fil auem B
OyomuHKiE KEADTHDK

KopucTyaad

LJ Mepernan HaAsHu: KEapTHR/GYauHES

h

h J

3anuc Ha nepemag

Januc JaHux

|:J BignpaenesHs NOSILOMNEHHR NPO YCNILUHWA 3aMKe

Puc. 1.8 Jliarpama mocii1oBHOCTI

OTxe, HA MaHOMYy MPUKIAl JiarpaMu TOCTIJOBHOCTI, MA OyJeMO pO3TIsgaTv
MpOIIeC 3amucy KOPHCTyBada Ha TMEPeryisi KBAPTHUPH, SIK MOXKEMO MOOAYuTH YCi
MPOIIECH € CHHXPOHHUMH, a OTKE MIyTh OJ[HA 32 OJIHOIO ([ 3pYUYHOCTI YaCOB1 paMKU
HE BUKOPHUCTOBYBAJIKUCH, OCKUIBKA CUCTEMOIO MOXYTh KOPUCTYBAaTUCh KOPHUCTYBadil 3
pI3HUMHU JieBalicamMu 1 Maike BCe 3aIeKUTh Bl IKOCTI 3’ €iHaHHs ). OTKe, KOPUCTYyBauy
JUIS. TOYaTKy MNOTPIOHO 13 CHHCKY KBapTUP oOOpaTv HAWOIIbII MIAXOASILY, Hall

3anucranuch Ha neperssia. [licns 3anucy Ha meperuian B 0a3y JaHUX 4Yepe3 CEPBEPHY
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YacTUHY W€ BIANPABICHHS MTOBIJOMIICHHS [IPO YCMIIIHUM 3aMKC 13 JaTO0 HA IEPeTJIs/y

- Ha €JIEKTPOHHY MOLITY KOPUCTYBaya.

[Ticnst miarpamu MOCHIIOBHOCTI B 3aBEPIICHHS OyJie MOIIIBLHO Po3iOpaTu miarpamy

CTaHIB JUISI OCHOBHUX [1M.

IHiLanizaUiREd

do/ IHilianizyeaTk 0aHi Npo BNACHWES KEARTUPK

BHECEHHA KEapTMPM B BE0MTatnvuAKEapTMD. BIOEpHUTH

BigkpuTa

entry/BHecTH KBEPTHRY
entryf TadnuuAKeapTUp.BiOKpUTK

NPOOOE¥MTH
BHECEHHA
AKIHYATH BIOMIHKTH
BHECEHHA BHECEHHA
¥
BigmiHa
3akpuTa AN
ZAKPUTTA o
» BigmiHKUTH

do/*TatnuusKeapTUp. 2aKpUTH

—

Puc. 1.9 liarpama craniB (A)

Jlana giarpama cTaHiB ONMKCYE MPOLIEC 3aHECEHHSI KOPUCTYBAaYeM CBOET KBAPTUPH HA

MpoJaX Yy JOAATOK, JJISl TOro, 1100 BOHA 3”SBJISUIACH Y CIUCKY aKTyaJIbHUX KBApTHP.
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JUis moyaTky, BJIACHUKY HOTpPIOHO aBTOPHU3YyBaTUCh, OCKIIBKM KOXKHA KBapTHUpa
MiJB’s13aHa 10 KOpUCTyBava. Jlasi, K10 BJIaCHUK YCIIIITHO 3alIOBHUB yC1 (HOPMU 11010
KBapTUPH, TO 10 Tabuuil KBapTupy, BHOCUTBCS 3alMC, SKIIO L€ MPONUIUIO HEBAJIO -
TO KOPUCTYBAau 3HOBY 3MOXKE€ CHpOOyBaTH. SIKIIO 3amuc MPOWIIOB YCHIIIHO - TO
CTBOPIOETHCS 3aIlC B TAOJIMULIL 1 KBApTUPA 3 ABJISE€THCA y CIIUCKY KBapTUP HA MPOAAXK.

3’€THaHHS 3aUMHSETHCSA, 100 HE 3a0MpaTH JMIIHI TOTYKHOCT1 Y cepBepa.

IHiLanizauiseg

do/ OTpUMATH CNMCOK KBAPTUP ONA OYOUHEY

CTpUMaHHA CNMCOKY KEapTHp B0 TabnrURBYOMHKIE. BIOKDHTI

COHOENEHHR

entry/ofpoduTH 300pa%eHHA KBARTHD
entry/y3aTH 1-2 HandineW nigxoase 200pa%eHHA

entry/TatnuURBYOWHKIE OHOBMTI MPOLOBHUTH
OHOBMEHHR

ABKIHYMTH BIOMIHWTH

DHOBMEHHR DHOBMEHHR

¥
BigMiHA
ZakpuTa A
ZAKPUTTA o
' BigmiHUTK

do/ TatnuuABYOWHEIE. 38KDHUTH

Puc.1.10. [liarpama craniB (b)

Orxe, niarpama craHiB b - 300pakae mpolec OHOBJICHHSI 300pa)K€HHs OyIUHKY
iHTerpoBanuM API, sikmii 3amyckaeTbcsi aJIMIHICTPAaTOpOM a00 aBTOMAaTUYHO 4Yepe3

KOMIIOHYBJILHUK 3a/a4 31 CTOPOHU CEpBEPY 13 3aJaHOI0 MeplogudHicTio. OTxe aiis



24

OYaTKy, NOTPIOHO OTPUMATH YCl KBapTHPHU JJI1 BKa3aHOro OYJIMHKY 4epe3 CIHCOK
inenTudikaropis. [licis nporo iae 00poOaeHHs 300pakeHb KBApTHUP 1 MiCIst 00YUCIICHb
Ta BUSBJICHHS HAMO1IBII MIAXOASAII01 KBApTUPH (AeTabHIIIE TUB. TeopuTyHa YaCTHHA)
MO’KHA OHOBJIIOBATH Oy/IHMHOK. SIKIIO OHOBJIEHHS MPOLIIO YCHIIIHO - TO 3’ €IHAHHA 3

BbJ1 3akpuBa€eThCs, KO HI - TO Aajii e cripoda OHOBUTH 300payKeHHS.

1.2. 30epiranHsi JaHUX B J0AATKY

Ha cphoroasi iCHye /Ba akTyallbHUX pILIEHHS: pessiuiiHi 6a3u ganux ta NoSQL
pILIEHHS - K1 MAIOTh JUHAMIYHY CTPYKTYpPY TaOJULb 1 3a3BUYAll MAIOTh CTPYKTYpPY Telll

Ta0auLb (KJIF0Y-3HAYCHHS).

VY Hamomy BUMAJKY Ui TPAAUIIIIHHOI KIIEHT-CEPBEPHOT apXITEKTYPH HAMKpaIum

pileHHsIM OyJie OMUPaTHUCh IUIacHe Ha persmiitai b, ockinbku:

1) Brnacne cama moBa 30epiranmns SQL - Structured Query Language,
OlTIbII CTPYKTPOBAHA 1 YITKO OrpraHizoBaHa, OCHOBHUN Ha0Ip KOMaH] SIKHM,
JIOB30JII€  CTBOPIOBATH, OOHOBJISITH, 34YUTYBaTH, BUISIIATH JaHi. Baxiupo
3a3HAYUTH, IO iX HAOIp 1 CyTh 3MIHIOETHCS B1JI MOBM JO MOBHU MiHIMaJbHO a00
B3araumi Hisk. [Ipuknag komanan INSERT na mianexti PostgresSQL: INSERT INTO
table_name (columnl, column2, column3, ...)VALUES (valuel, value2, values, ...);
[Tpukinan xkomanau INSERT na pgiamekti MSSQLINSERT INTO table name
(columnl, column2, column3, ...) VALUES (valuel, value2, value3, ...);

B Toit wac sk NoSQL pimieHHs 3a3Buyail He MalOTh YiTKO BU3HAYE€HOI MOBHU
3aMUTIB, 110 MPUBOJIUTH A0 JOJAIKTOBUX BUTPAT JIOJUHO-TOAWH MPHU 1HTErpaii
HOBUX YJICHIBKOMAH]IA y TPOEKT

2) [IpocTtoTa y BUKOPHUCTaHHI, OCKUIBKH PO3POOHMK 3aBXKU YITKO 3HAE SIKUN
THUII y TOI Y4 1HIIOI KOJIOHKU Y TaOJIHIIl, TOMY JYy>K€ PIIKO BUHUKAIOTh IPOOIEMH Yy

TECTYBaHHI,
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3) Posmuproemicte - Jjsi TOro, mo0 AoJaThd HOBUM O0”€KT 31 CBOIMHU

XapaKTCPpHUCTHKaAMHU 6y,)1€ JOCTAaTHBO BHU3HAYUTH JIHUIIC Ta6HI/I‘IKy 3 KOJIOHKaMH 1

TUNIAMUA JJAaHUX, MPOTE € 1 Jpyra CTOpOHA, MOTPIOHO I'PaMOTHO BU3HAYUTHUCH 3

TUTIAMU JIAaHUX, OCKUIBKH JICSIK1 3 HUX 3 CAMOTO TIOYaTKy 3a0HUparoTh OUIbIIE TaM” sTi

YUM 1HII, OUTBII TTpOCTi aHajoru, Hanpukiaa Tun VARCHAR (sikuii ke 3aiiMatu

Bij 1-ro Oaiity) 1 TEXT (axuii Mmoxke Tpumatu 10 65 535 GaiTiB, 1 IpHU LIBOMY 3

caMmoro novyarky norpeodye ue 1, a 2 6aiitu). Takum ynHOM OyJI0 MPUWHSATO PIllICHHS

BUOpATH 13 MOMYJISIPHUX pilieHs - PostgresSQL, Tomy 1m10:

Dec
2018

y [

WRINIO O S WN

=
e

[ToGymoBa TaGIMYOK Ta CXEM 3B’SI3KIB MK HUMU

[TnaTdopma € 6€3KOMITOBOHOIO;

Kpaiie po3mmproeMoro (0coOIMBO ISl CKIaAHUX 1 BUCOKOHATPYKEHUX

CHCTEM);

Bigkputuii BUXigHUM KOJI;

besneka - yci TpaH3akiii (BKJIIOYAIOYM HAMPUKIAJA OIUlaTa TOBapiB)

BUKOHYIOTHCSI TIO OJIHIM 3a pa3, OTKe He Oyne HemependauyyBaHUX

CUTYyaIll, KOJIU OJWH 3allUT BUKOHAETHCS paHillle YUM IOTPIOHO, IO

MOJKC IIPUBCCTU JO HCIIPABHUIIbBHUX O6‘-II/ICJ'ICHL, a OT’KC BTpaTH KOIIITIB.

Rank

Nov
2018

1.

OIBI NI S WN

-
4

Dec
2017

1.
2
3.
4
5

6.
+8.
A 10.
7.
11

DBMS

Oracle £
MySQL £

Microsoft SQL Server £

PostgreSQL £
MongoDB £
IBM Db2 g2
Redis £3
Elasticsearch £
Microsoft Access
SQLite £2

341 systems in ranking, December 2018

Score

Database Model Dec  Nov Dec

2018 2018 2017
Relational DBMS 1283.22 -17.89 -58.32
Relational DBMS 1161.25 +1.36 -156.82
Relational DBMS 1040.34 -11.21 -132.14
Relational DBMS 460.64 +20.39 +75.21
Document store 378.62 +9.14 +47.85
Relational DBMS 180.75 +0.87 -8.83
Key-value store 146.83 +2.66 +23.59
Search engine 144.70 +1.24 +24.92
Relational DBMS 139.51 +1.08 +13.63
Relational DBMS 123.02 +0.31 +7.82

Puc. 1.11. TlopiBHSIHHS aKTyalnbHOCTI 0a3 JaHUX
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OT:xe miciist TOro, ik MU 00paiy HalOUTbII Balie pillleHHs 1S 30epiraHHs TaHuX y
J0JIaTKy, TOTPIOHO BUSHAYUTCh, 5IK1 00’ €KTH OyAy NMPEICTABIATH AaH1 715 30epeKeHHs

- TAKUMHU 00’ €KTaMu Oy1yTh TaOJIMYKHY B 0a31 JaHUX.

J1J1st mouaTKy BapTO CTBOPUTH 0a3y JIAaHUX, IeH MPOIIeC BiIOYBAETHCS Yepe3 MPOCTHIMA
inTepdeiic. Jlam moTpiOHO BKazaTW Ha3By 0Oa3u JaHuX, host - s JTIOKaIbHOTO
kopuctyBaHHs “localhost”, iM’s KOpucTyBada - username Ta mopT (MOXKHa 3aWHSATH
OyIp-sIKUH, KW HE BUKOPUCTOBYETHCS CHCTEMOIO - y Hamomy BuUmajaky 3306 mopt

MiIiiae SKHKalpKaIe) .

== Create - Database " X

General Definition Security Parameters Advanced SQL

Database aqw
Owner £\ postgres
Comment

o 0 X Close |¥£2) Reset

Puc. 1.12 IIponec ctBopeHHs 6a3u JaHUX

[Ticnst cTBOpeHHSs 6a3u JaHUX, BOHA 3 IBUTHCS Y CIIUCKY JIOCTYIHUX 0a3.
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v = Databases (3)
v = NamastayDBFull

> |49 Casts
> 9% Catalogs
> (! Event Triggers
> &) Extensions
y & Foreign Data Wrappers
> Languages
> (' Publications
> % Schemas
> ) Subscriptions

v W o actauCaruar
Puc. 1.13 Pe3ynbTaT cTOBpEeHHS 0a3 TaHUX
Jlami nepeiieMo 10 CTBOPEHHS Ta0IMYOK 0a3 JaHUX 1 TOOY/I0B1 3B’ SI3K1B MK HUMU

(ciucok Oyne MOCOPTOBAaHUU IO MOPSAAKY BKIMBOCTI TOI YM 1HIIOT TaOIUYKU Y

HOPAJIKY CTIaJJaHHs):

1) Users - nana Tabnmyka MiCTUTh y COO1 KOPUCTYBadiB 4yrcTeMu. MicTUTh y co0i

6a30Bi1 Mo 11eHTU(IKATOP, M s, €IEKTPOHY MOIITY, apOJIb BiJl CHCTEMH, TOIIO.
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[ users Flease CliCK nere 1or more information.

General Columns Advanced Constraints Parameters Security SQL

Inherited from table(s) Select to inherit from. ..

Columns +
Name Data type Length/Precision Scale Not NULL? Primary key?

ZFT i uuid v

& T created_at timestamp with time zone v m

Zo email text v m

ZT password text v

Zo email_confirmed boolean A [m

ZT name text v I No [m

i ? X Cancel £5 Reset

Puc. 1.14 Busnauennsa ta0auuku Users

2) Properties - nana Tabnuuka MICTUTBh y coO0i iH(OpMaIlito, 11070 KBAPTHP Y
cucteMi. MicTuTh y co061 MHOKHHY TIOJIIB, 1IEHTU(DIKATOP, aAPECH, IiHY, PIK IPOJAXKY,
Yy MOTpIOEH JIOTIH y CHUCTeMI1 Ui Teperisay (Aeski KBapTHPU MOXYTh OyTH
MpPUBATHUMHU), Ta 1HIIN MOJs, sIKI MH OyaeMo 300paxkaTd y Bkiaami ‘‘Amenitites”
(3pyuHOCTI)

1 properties

General Columns ~ Advanced Constraints  Partitions Parameters  Security  SQL

Inherited from table(s)

Columns +
Name Data type Length/Precision Scale NotNULL? Primary key?
ZO i text Bl &
T address_ful text
& T address_short text
T amenities Jjsonb
C R o
T pegrooms integer No
&8 created_at timestamp with time zone
F B exposure text No m
T fumished boolean { m
E 0 as_den boolean B B
& T house or_condo text m \m
& T kitchens text
F 0 jocker text No
@ T maintenance double precision
& @ nearby_major_intersection text No
Za ownership text
& @ paring included boolean . No [} v |
& B parking_spots integer - No ) o |
i ? XCancel % Reset m

Puc. 1.15 Busnauenns Tabnuuku Properties



29

3) Favourites - mana Tabnuyka MICTHTh Yy co0i iH(opMalio, Moo KBapTUp i

KOPHCTYBauiB, K1 JOJAIM 001 iX y CHHMCOK, sIKi iX I[IKaBJISATh, JAJIsI TOro 106 Oyia

MO>JIMBICTh 1X MEpPErssHyTHU Hajajl, a He IIyKaTH 3aHOBO, MICTHTh y COO1 JaTH, KOJIU

CTBOPEHI 3allUCH, Ta MOCUJIAHHS Ha TaOJIUIll KOPUCTYBaUiB Ta TaOJIUIll KBAPTUP Uepes

30BHIIIHINA KJTFOY.

[ properties

General

Columns  Advanced

Inherited from table(s)

Columns

= m
o

]

o
D
o
(e ]
o
#D

@ @

=@
o
o
D
= o

Name

id

address_full
address_short
amenities
balcony
bedrooms
created_at
exposure
furnished
has_den
house_or_condo
kitchens

locker
maintenance
nearby_major_intersection
ownership
parking_included
parking_spots

?

Constraints

Partitions  Parameters  Security

Data type

text

text

text

jsonb

text

integer
timestamp with time zone
text

boolean

boolean

text

text

text

double precision
text

text

boolean

integer

I ISAsT LILR SIS 1UI 1

saL

Length/Precision Scale

X Cancel

Puc. 1.16 Buznauenusa tadnnuku Favourites

Yes

= = = =
F4 & z 5 = z
= e =

fa—
F4
S

& Reset

IS nUIaUUT

+

Not NULL? Primary key?

B Save

4) Neighborhoods - micTuth y co6i iH(pOpMAaIi0, 00 PAWOHIB YCEPEAMHI MICT,

Mae ToJst 11 reorpadiyHUX KOOPAUHAT sl TOTO, 100 MOKa3yBaTH X paMKH Ha KapTi,

iX Ha3By, Ta AaTy CTBOPEHHS;



I neighbourhoods

General Columns  Advanced

Inherited from table(s)

Columns
Name

o created_at
F T name
o area_name
o geom
i} slug

i ?

Puc 1.17 Buznauenns tabnuuku Neighborhoods

Constraints  Parameters  Security

Select to inherit from...

Data type
timestamp with time zone
text
text
geometry

text

sQL

Length/Precision Scale
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-

Not NULL? Primary key?

X Cancel

o |

5) Municipalities - mictuTh y cobi iHpopMaIio Ipo BIACHE MicTa, Ma€ CXOXi TOJIS

gk 1y Neighborhoods;

9 municipalities

General Columns Advanced Constraints Parameters Security SQL

Inherited from table(s)

Columns
Name
T name
o slug
[} created_at
o geom
[} center
i | ?

Puc

Select to inherit from...

Data type
text
text
timestamp with time zone
geometry

geography

Length/Precision Scale

. 1.18 Busnauenns tabauuku Municipalities

X Cancel

+
Not NULL? Primary key?

Yes

=
z z £
(=] =}
=

Yes
| o
o |
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6) Buildings - mictuTh y c0o0i iHpOpMIIiIO 1010 OYIUHKIB, KBAPTUPU BIAHOCATHCS
n0 OyIWHKY uepe3 reorpadiyHi KOopAuHATH (a HE uyepe3 1IeHTU(DIKATOpH), 10 J1a€
MOXJIMBICTH OUTBIIT TOUYHO I'PYITYBaTH KBApTHUPU Y OYAUHKH 1 BIIMOBIAHO BijoOpaXkaTu

ix Ha kapTi. Mae nocTaTHRO 6arato MojiB, TAKUN SIK KIJIBKICTh TapakiB, IJIOMLY, PiK

o0y 10BH, 300paKeHHS, TOIIIO;

[ buildings x
General Columns Advanced Constraints Parameters Security SQL
Inherited Trom table(s) Select to inherit from..
Columns +
Name Data type Length/Precision Scale Not NULL? Primary key?
@O i character varying 100 Yes
Z T amenities jsonb m ‘m
@ T architect text m ‘m
o description text m {m
o developer text m ‘m
=T maintenance_coverage jsonb [m ‘m
Zo pictures jsonb m ‘m
o pictures_updated_at timestamp with time zone m ‘m
=T property_manager text m ‘m
E) storeys integer m ‘m
] units integer m ‘m
Ea year_registered text m ‘m
E) name text ‘m
E T created_at timestamp with time zone m ‘m

i ? X Cancel b Reset  MTERG

Puc. 1.19 Busnauenns tabnuuku Buildings

7) Building_addresses - micTuthb y co6i reorpadiudy iHpopmarliro o0 Oy uHKiB,

JUTSL X TIPABUIILHOTO 300pa’KeHHS Ha KapTi;
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75 building_addresses X
General Columns Advanced Constraints Parameters Security SQL
Inherited from table(s) Select to inherit from...
Columns +
Name Data type Length/Precision Scale Not NULL? Primary key?
o address_full text v [m m
Z 0 address_short text - ‘
[1] geocoded_at timestamp with time zone v m
@@ geog geography - En &N
o postal_code text v m
o building_name text v m
Zm building_id character varying v 100
i ? X Cancel % Reset

Puc. 1.20 Busznauenns tabnuuku Building addresses

8) archived_properties - MicTuTh y co01 3aapxiBoBaHI KBapTHpH, JaHa TaOJIMUYKa
moTpiOHa aJjis Toro, mE0d MOXHa OyJI0 MoKa3zaTh “iICTOpil0” KOPUCTyBaudy, y TOMY
BUMAJKY, SKIIO KBapTHpa Oyia mnepemnpojaHa, Tomo. MicTuth y coli ¢xoxi mojs 3
Tabmuukor Properties, MmpoTe TakoX MICTUTh 1 CTaTyC KBapTUPH (HAMPUKIIA]
“IIpomana”, “YacTu4Ho MpojgaHa’” TOIIIO)

[ archived_properties x

| General Columns Advanced Constraints Parameters Security SQL

&
=]

Inherited from table(s)
Columns
Name

id

&
=]

sold_at

&
=]

price_sold

o

days_on_market

Select to inherit from..

Data type
text
timestamp with time zone
double precision

smallint

Length/Precision

Scale

X Cancel

+

Not NULL? Primary key?

m e
m e
m e

% Reset B Save

Puc. 1.21 Buznauenns Tabnuuku archived properties
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9) areas - micTuTb y c00i iH(pOpMaIlito, 1010 00JacTeil (MicTa BXOIATh B 00J1aCTh),

TaKOX MICTTATh reorpadiuyHi KOOPAUHATH, HA3BU TOIIIO

£ areas

X
General Columns Advanced Constraints Parameters Security SQL
Inherited from table(s) Select to inherit from...
Columns +
¢ Name Data type Length/Precision Scale Not NULL? Primary key?
r 2T name text v
2 m slug text v m [m
: o created_at timestamp with time zone ~ m [m
T ] geom geometry v m [m
i ? X Cancel o Reset

10) offers - mictuth y co0i iHpoOpMaIliiO, OO0 CHEIiaJbHUX MPOIMO3MUIlH, sKi
MOXYTh OYTH 1[IKaBUMHU KOPUCTYBauy (HalpHKIaJ] BiICOTOK 3HIKKHU Ha SIKICh CBATKOBI
JIHI TOIIO), MICTUTh Yy COOI1 TOJS JJi1 CIHUCKY KBApTHp, Ha SIKI MOIIUPYIOTHCS aKIiii,

KIHIIEBI J1aTH, TOIIO



£5 offers

General Columns Advanced Constraints Parameters

Columns
Name

O i
@ o renter_resume_id
o property_id
@ o address
@ O created_at
@ o move_in_date
@ o offer_price
@ o url

i | ?

Data type
uuid
uuid
text
text
timestamp without time zone
timestamp without time zone
integer

text

Security  SQL

34

+

Length/Precision Scale Not NULL? |

X Cancel

Puc. 1.23 Busnaueuns radnanuyku Offers

&5 Reset

@ @ 1) 1]
w W (/7] W
) ) ) )

<
(1]
w

)

B Save

[Ticns Toro, sik Oyyno MOOYJOBAaHO OCHOBHI CYTHOCTI Ta OmMHCaHO iX (DyHKIO y

J0JIaTKy, BApPTO MPOSCHUTH, IKUM YHHOM BOHH OYyTh OB’ ’s13aH1 M’ 00010 Y TO/IaTKY.
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Puc. 1.24 Jlirpama BigHOIIIEHb TAOIHIH

[Tepetinemo 110 miporiecy po3ropTaHHs (AermIoMMeHTy) 6a3u nanux. I1ig xocTuHromM
(Takosk, TaHW TIPOIIEC HA3UBAIOTh JICTUIONMEHTOM ) PO3YMIIOTh ITPOIIECC, ITiJT Yac SIKOTO,
0a3y MaHWX MEPEHOCATHh YXKE Yy Mepexy [HTEepHET, 1 TAKUM YHMHOM PO3POOHUK 3MOXKE
I IKJTIOYATUCh 0 Hel yke 3 OyJb-IKO1 MalllMHU, HE TiUILKIIOKAIBHOI K Y HAIIOMY
BUIAJIKy, CaM€ TOMY - JaHHWHM IYHKT € BaKJIUBUM, OCKUIBKH YMPOIECCI KOMaHIHOI
PO3pOOKH - Oy/ie BUHUKATH MOTpeda y 3MiHI TUX UM 1HIIHMX JTaHHU CKAJIaJOBOO MMOTPIOHO
CTBOPHUTH JIOKAILHUNA TPOEKT, TAKOXK € MATPUMKA XMAPHUX MPOEKTIB Ta JIOKATLHUX

CEpBEPIB.
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Jlist Marictepcbkoi poOOTHM HAMOUIbII MIAXOMASIIUM PIIIEHHSM, OyJie Tak 3BaHe
“xmapue” (cloud) pimenns. byna oopana miiarpopma Amazon RDS (relational database

service)
OcHogHi ii mepeBaru:

1) I[IpocTuii Ta 3p03yMUIHIM MPOIEC PO3TPOTAHHS - JJIsl TOTO, 11100 B JI1YEH1 XBUIUHU
3ayCTUTH TOTOBY J10 poO0TH 06a3y JaHUX, TOCTATHBO JIUIIIE Tapy MPOCTHUX JIii 1 KOMaH1
B KoHcou1 yripaBiiHHs AWS. CTBopeHi 6a3u 1aHUX yKe BiApa3y HACTPOEH1 I pOOOTH
3 BUOpaHUM PO3POOHUKOM THIIOM cepBepa. ['pynu mapamerpiB 6a3u TaHUX HAJAAIOTh

MOKJIMBICTh TOYHOI HACTpOiku 6a3u Janux MySQL 1 TouHOTrO ynpaBiiHHS HEIO

2) lIBunka 1 HamiHa 1adTopMa 11 30epiranns gaHux - Amazon RDS Hamae npa
BapianTu cxoBuila Ha SSD-nuckax s 6a3u nanux MySQL. YHiBepcanbHe cXoBHUIIE
3a0e3neduye eKOHOMIYHE 30epiraHHs MaHuX JUIsl HEBEIUKHX a00 cepemaHix poOounx
Harpy3ok. [[isi BUCKOHarpy»XeHHX AOJAaTKiB BUIISIOTHCA YK€ OUIbII 3HAUYHI PECypCH,
K1 J103BOJISIIOTH 00poOsmoBatu 10 40 000 omepaiiiii BBoy-BBUBOJY B CeKyHAy. [Ipu
HEOOX1THOCTI MOXHO BUIUTHTH JOAATKOBHI OOBEKT CXOBHIIA MIPSIM B MpoILieci podboTH,

0e3 MpocToiB y poOOTI JOIATKY.

3) PesepBHe KomitOBaHHsS Ta BIIHOBJICHHS - TakKoX, JaHa Iutardopma HaJae
MOJKJIMBICTh aBTOMAaTUYHOT'O PE3EPBHOTO KOMIIOBAHHSA, SKE JOB30JIA€ Y pa3i BTPATH
JaHUX BiJTHOBUTH OCTAHHIO KOIIIO CTBOPEHOI 0a3u MaHUX, B JTIOOMI MOMEHT B MeXax
ocTaHHIX 35 HIB (TaK0K MOKHA CTBOPUTH PE3E€pPBHY KoI1ito Bpy4HY). L{i pe3epBHi Kormii

6a3 nanux 30epiraiotbest B Amazon RDS, noku He OynyTh BUJaIeH1 BpyUHY.

4) MOHITOPUHT 1 METPUKH - 1aHa MIaT(opMa HaJae pi3HI METPUKH JIJ1s 0a3 IIaHuX,
0e3 nomakToBoi iath. Ha nanuit MoMeHT icHye oHax 50-1 pi3HUX METPHK, Cepea AKX
- BUKOpPUCTaHa ONEpaTUBHA MaM’sATh, ()aliJIOBOi CUCTEMHU Ta JUCKOBHX BBOAY BHUBOJY.
OcHOBH1 omnepaiiiHi METPUKH, B TOMY 4YHCJIl BHUKOPUCTAHHS OOYMCIIOBAIILHUX
pecypciB, maMm’ATl 1 PECypCiB CXOBMILA, MOXXHAa MEPErISIHYTH Yepe3 KOHCOJb

yIPaBIIIHHS
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OTtxe, micis Toro sk OyJo BU3HAYEHO HA SIKiM M1aTgopmi CTBOPIOBATU - MOKHA

MepenTH 10 CTBOpeHHs 0a3u ganux Ha Amazon RDS.

daws - . Resource Groups ~

US East (N Virginia)

Amazon RDS X
Yhial
Resources Refresh
oard Caiitorna)
Databases vest [Oragor
You are using the following Amazon RDS resources in the US East (N. Virginia) region
Query Editor (used/quota) cific (Hong Korg)
Performance Insights B Instances (0/40 otar groups Ania Pactc (Murmbe

Snapshots Allccated storage (0 TR/100 T8) Default (0) Asia Paciic (Osaka-Local)
D e Custom (0/100)

Automated backups s Bcki e
Option groups (O
Resarved Instances Asia Paciic (Singapx
Default (0) e oy
Custom (0/20) Asia Packc (Syoney)

Subnet groups
Asla Pacic (Tokya)

Parameter groups

Canuda [Central)

Option groups 1 network vpc-601dcala =
EU (Frankfurt)

Events EU (reland)
Event subscriptions EU (London)
Create database
EU Parin

Recommendations
EU (Stockholm)

and take

Amazon Relational Database Service (RDS) makes it sasy o set up, operate, and scale a
South America (Sia Paulo e

relational database in the cloud.

Note: your DB instances will launch in the US East (N, Virginia) reglon Aurora Parallel Query
Run up to 2x faster analytical queries in
Aurora, without having to move data to
ANDERAr SUstAm | Aarn mare

nare

Puc. 1.25 Orasig ocobucToro kabiHeTy

RDS > Create database
Select engine
Select engine
Engine options
Amazon Aurora O MysQL MariaDB
PostgreSQL Oracle Microsoft SQL Server

@ ORACLE 7 $BL server

MySQL

MySQL is the most popular open source database in the world. MySQL on RDS offers the rich features of the
MySQL community edition with the flexibility to easily scale compute resources or storage capacity for your
database.

« Supports database size up to 64 TiB.

neral Purpose, Memory Optimized, and Burstable Performance instance classes.

« Supports
* Supports automated backup and point-in-time recovery.

« Supports up to 5 Read Replicas per instance, within a single Reglon or cross-region.

l Only enable options eligible for RDS Free Usage 'lcrl info Cancel

Puc. 1.26 Bubip mnatrdopmu

Cnouatky moTpioHO oOparu 1uiardopMmy sl CTBOPEHHsI 0a3u AaHuX (MOTPIOHO

oOpatu PostgresSQL).
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BaxxnuBo 3a3HauuTH, 1110 AJ1s1 JOKAIBHUX NOTPEO BUCTAYUTD 1 0€3KOLITOBHUX OMIIIH,

SKUX Hajae cepBic Amazon RDS.

Database options

Database name Info

Port Info
3306

DB parameter group Info

default.mysql5.7 v

Option group Info

default:mysql-5-7 v

IAM DB authentication Info
Enable IAM DB authentication

© Disable

Encryption

Encryption

Learn more [

(@ The selected engine or DB instance class does not support storage encryption.

Backup

A\ Please note that automated backups are currently supported for InnoD8 storage engine only. If you
are using MyISAM, refer to detail here. [3

Backup retention period Info

Y

Backup window Info

Select window

Puc. 1.27 BuGip omiii cTBOpeHHS

[Ticnst cTBOpEHS, BIIEBHIOEMOCH Y aKTUBHOMY 3’ €THAHHI J10 031 JaHUX
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RDS Create database

Your DB instance is being created.
Note: Your instance may take a few minutes to launch.

Connecting to your DB instance

Once Amazon RDS finishes provisioning your DB instance, you can use a SQL client application or utility to connect to
the instance.
Learn about connecting to your DB instance

All DB instances View DB instance detalls

Puc. 1.28 IlepeBipka cTBOpEHHS €K3eMILIAPY 0a3u TaHUX

Takum 4yuHOM, OYB TpOWMJACHUN MOBHUM UK CTBOPEHs Oa3W JaHUX, aHATI3Y il
3B’SI3KIB Ta (PYHKIIIOHAJIBHUX MOTPeO Ta i po3rpoTaHHI Ha OCHOBI XMapHOT TeXHOJIOT1]
Amazon RDS, ToMy HacTyITHUM KpOTIOKM Oy i€ po3poOKa CepBEpHOT YaCTUHHU, siKa Oy/ie

B3aeMoisaTh 3 bJI.

1.2.1. CepBepHa yacTuHAa

[lepexoasium 10 CepBEpHOI YACTHHHU, BaXJIWBO OO0I3HAYUTU BUOIP MOBHU
nporpamyBaHHs. OTKe, 3a3BUYAN MPUWHSTTS PIICHHS 1100 BUOOPY MOBH JIS)KHUTH Ha
po3poOHUKaxX. XOPOIIOK MPAKTHUKOI BBAXKAETHCA YHI(PIKOBAHUU MIAXIT - KOJH YyCl
YaCTUHHU JIOJATKy MAaloTh OJHAKOBY MOBY IpOTpaMyBaHHS, IO JIa€ MOKJIUBICTH
PO3pOOIISATH OLIBIT “UUCTUN” MPOAYKT Ta YHUKATH MOOIYHUX eddEKTIB Ipu po3pooii,
OCKUIbKM y Hamii po6ori mpucyTHe APl 3 HeMpoHHOI Mepekoro, HaWKpalium
piteHHsIM Oyjae BUKOpUCTOBYBaTH MoBY Python, sxa € crammaproM s Takux

KOMIUJIEKCHUX PIIICHb
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Jliist Maricrepcbkoi podotu nigiiae miatdopma Ha ocHoBl Python — Flask, ockinbku
3aBJSKU 1 MOKHA pO3pOoOIOBAaTH CTAaHAAPTUPO3BAHI IHCTPYMEHTH ISl B3a€EMO/IIi BEO-

KJIIEHTY 3 CEPBEPHOIO YACTUHOIO.

Crpykrypa (aitnoBoi cucTeMu cepBepHOI YaCTUHHM JIOAATKy HajaHa Ha Puc. 1.29

versions

README
= script.py.mako

ansible

property

statistic

yelp_business

__init__.py
alert_criteria_neighbourhood.py
alert_criteria.py

EICERY

auth_token.py

building_address.py

buildings_active_properties.py
cover_letter.py
credit_report.py
email_confirmation_token.py
extra_document.py
favourite.py
forward_sortation_area.py
government_identification.py
listing_alert.py
municipality.py
neighbourhood.py

offer.py

open_house.py
password_reset_token.py
proof_of_occupation.py
rental_application.py
renter_resume.py

school.py

user.py

Puc. 1.29 ®aitnoBa cTpyKTypa cepBEpHOi YaCTUHH TOJATKY

OCHOBHI AUPEKTOPIi TYT:
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1) models - 3HaxoaATBCA OCHOBHI CYTHOCTI (KJach) MpoeKTy. Bymo mpuitHsaTe
pilieHHs BUKOpHUCTaTH Kitacuuny mojaeiab MVC (Model-View-Control).

Building(db.Model):
__tablename__ = "buildings"

amenities = sa.Column(pg.JSONB)
architect = sa.Column(sa.Text)
created_at = sa.Column((
sa.DateTime(timezone= ) defaqlt=‘ nbda: datetime.now(tz=pytz.utc)

)

description = sa.Column(sa.Text)

developer = sa.Column(sa t

maintenance_coverage = sa.Column(pg.JSONB)

name = sa.Column(sa. t, nullable=l e)

pictures = sa.Column(pg.JSONB, default=None)
pictures_updated_at = sa.Column(sa.DateTime(timezone=True))
property_manager = sa.Column(sa.Text)

storeys Column(sa.Integer)

units = sa.Column(sa.Integer)

year_registered = sa.Column(sa.Text)
id=sa.Column(sa.VARCHAR, primary_key=True, nullable=
addresses = sa.orm.relation("BuildingAddress")

@property
properties_for_sale(self):
return self.properties_by building("sale")

@property
properties_for_lease(self):
return self.properties_by_building("lease")

@property
sale_lease_count(self):
return self.get_sale_lease_count()

Puc. 1.30 Ilpuxnaa moxaeni ajist CyTHOCTI (KJacy)

2) rest - 3HaXOIATHCSA yCI HEOOXITHI TUPEKTOPil ISl pOOOTH CepBEPHOI YaCTUHHU
(koHTpOJIEpH), BIAMOBIAE 3a Ail, SKI HAAXOASITh HA MapHIPYyTH JAOJATKY (HAIPUKIIAT

/buildings).



@use_args|(
{
"'y fields.Integer(missing=1, validate=
size": fields.Integer(missing=25),
": fields.Str(
validate=Regexp(f"{LONG_RE}, {LAT_RE}, {LONG_RE
),

get(self, args):

predicate = []

if "bbox" args:
coords = [float(coord) for coord in args(["bbox"].split(",")]
predicate.append(models.building_address.within_bbox_predicate(xcoords))

query models.BuildingsActiveProperties.query.with_entities(
] E ding.name,
ng.pictures,
JsActiveProperties.addresses,
s.sale,
5. Llease,
mode Ls.BulldingAd
).join(
models.Building
jels.BuildingsActiveProperties.building_name
).join(

models.BuildingsActiveProperties.building_name == models.B dingAddress.building_name
). filter(

nodels.Building.addresses.any(

sa.and_(models.BuildingAddress.geog != | , *predicate)

)

).distinct(models.Building.name).from_self().order_by(
models.BuildingsActiveProperties.sale + models.BuildingsActiveProperties.lease.desc()

)

buildings, pagination_headers = paginate(query, args["page"], args["page_:

serialized = []
for building in buildings:
point = shapely.wkb.loads(building[5].desc, hex=
building = {
. s buildingl[o],
“: building[1],
count": {
‘s building[2],
nt(building[3]),
int(building[4])

[

[
point.x, point.y

Puc. 1.31 Ilpuknan ¢aiiny 3 manku rest (KOHTpoJiep)

API nobynoBaHe TakKUM YMHOM, 1110 Y KOXKHOTO Kjacy € Meroau get/post/put/delete

(six 1y Bcix 6a3zoBanux REST API)
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3) serializers - maHa nupekTopis BignoBigae 3a OOpPOOKYy gaHuX, sIKi OyayTh
HAJXOJUTH Ha KIIIE€HT. B TaKuX BUCOKOHATPY)KCHHUX JTOAATKAX BAXKJIMBO CIIIKYBaTH 3a
TUM $SIK1 JIaHl BIANPABIAIOTHCS Ha KJIIEHT, OCKUIBKM TE€pEHArpy>KeHH1 BIAMOBIAL 3
CepBEpy 3a3BHYail MPU3BOJATH, A0 JOBroi 0OpOOKM JaHWX Ha CaMOMY KITI€HTI Iepes

TUM $IK II0Ka3aTH iX KOPUCTyBayy.

id = fields.Method("_id")
air_conditioning = fields.Method(
address_full = fields.Method(
address_short = fields.Method("
address_street = fields.Method(
bedrooms_display = fields.Method(
size_range = fields.Method(
washrooms = fields.Method("_wa
unit = fields.Method("_unit")
login_required = fields.Method("
price_listed = fields.Method(
price_sold = fields.Method(
pictures = fields.Method("
parking_included = fields.Method(
sold_at = fields.Method(
sale_or_lease = fields.Method("
status = fields.Method("_status")
type = fields.Method("_type")

url = fields.Method( ri*)
created_at=fields.Method(
pictures_updated_at=fields.Method(

fields = (

1y

_id(self, prop):
prop.get( Number")

_air_conditioning(self, prop):
prop.get(“deta ').get("a
prop.get("det ").get("a
_address_full(self, prop):
streetNumber = prop.get("address").get(

streetName = prop.get("address").get(

Puc. 1.32 Ilpuxnan ¢aiiny 3 qupekropii serializers
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4) services - TUPEKTOpis, sKa BIAMOBIAE 3a 3BEPHEHHS 10 30BHIIIHIX CEPBICIB, Ma€
y co01 HeoOX1AHUM (PyHKITIOHAI, [J TOrO 00 3BEpTATUCh JO CTOPOHHIX CEPBICIB (3

1HII[IaTI3a11€10 KJIFOYiB BiJl CTOPOHHIX CEPBICIB TOIIIO).

from flask import current_app

import config

get_property(mlsNumber,boardId):
url = current_app.config["REPLIERS_API_URL"] + f"/listings/{mlsNumber}"
params={}
if boardId:

params={

"boardId": boardId
}
headers = {"REPLIERS-API-KEY": config.REPLIERS_API_KEY}
resp = requests.get(url, headers=headers, params=params)
resp.raise_for_status()
return resp.json()

get_archived_property(mlsNumber) :

url = current_app.config["REPLIERS_API_URL"] + f"/listings/archived/{mlsNumber}"
headers = { L IERS-API-KEY": config.REPLIERS_API_KEY}

resp = requests.get(url, headers=headers)

resp.raise_for_status()

return resp.json()

get_property_history(city, streetName, streetNumber,streetSuffix, unitNumber):
url = current_app.config["REPLIERS_API_URL"] + f"/listings/history"
headers = {"REPLIERS-API-KEY": config.REPLIERS_API_KEY}
params={
Redtyrsicity,;
"streetName":streetName,
"streetNumber": streetNumber
}
if unitNumber:
params ["unitNumber"]=unitNumber
if streetSuffix
params ["streetSuffix"]=streetSuffix

resp = requests.get(url, headers=headers, params=params)
resp.raise_for_status()
return resp.json()

Puc. 1.33 Tlpuxnan daiiny 3 TupekTopii services

5) mails - micTuTh MAOJOHM 3 EJICKTPOHHUMH JINCTAMH, SIKI HAJCHIIAIOTHCS
KOpPHCTYBauaM Yy BIJMOBIIb Ha KOHKPETHI [ii (HAampuKIajJ TOKYNKY KBapTUPH,

HA3HAYE€HHS J]aTy MeperisiAy KBapuTpHu TOIIO).
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[Tip 2 of 3] You miss 100% of the homes you don't see

html

xmlns="ht W . ) xht xmlns:v=

charset=
http-equiv="X tit content="1IE
name= port" content="widt

type=
p{
margin:10@px 0;
padding:0;
}
table{

border-collapse:

1,h2,h3,h4,h5,h6{
display:
margin:@;
padding:0;

img,a imc
border:9;
height:
outline:
text-decoration:

margin:@;
padding:0;
width:100%;

.mcnPreviewText{
display:

#outlook af
padding:0;

}

img{
-ms-interpolation-mode:bicubic;

able{
mso-table-lspac
mso-table-rspac

.ReadMsgBody{
width:100%;

Puc. 1.34 Tlpuxnan daiiny 3 qupektopii mails

6) util - wmictute y cobi Qaiau 3 JOMOMDKHUMH (YHKIISIMH, SKI MOXYTb
BUKOPHCTOBYBATHUCH M0 BCHOMY MPOEKTY, TOMY 1100 YHUKHYTH TyOJiKaIlito Koay Oyio
MPUHATO PIIICHHS BUHECTH HAWOUIBINT MOMHMPEHI (YHKII y OKpeMy IMamnky, s

peasizaiii MPUHIUITY TEPEBUKOPUCTAHHS KOY.
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t Dict, List

logger = ng.getLogger(__name__)

parse_capability_urls(rets_response_text: ) => Dictl[
capability_names = [

]

{
kv_str.split('=")[0]: kv_str.split('=')[1]
kv_str rets_response_text.split('\n"')
f kv_str.split(’'=")[0] capability_names

extract_xml_data(r:
text = r.text
f text ==
logger.error('Extract

)
tree = ET.fromstring(r.text)

reply_code = tree.attrib['Reply
reply_code != '0':
logger.error(f'Re ved an Error from the F rver. ReplyCode {reply_code}.

reply_code}.')

extract_capability_urls(r: requests.Response) -> Dict[str,

xml_data = extract_xml_data(r)

rets_reponse_text = xml_data.find('RETS-RESPONSE').text
parse_capability_urls(rets_reponse_text)

extact_search_results(r: reql «R e) -> List[Dict[
xml_data = extract_xml_data(r)

listing_els = xml_data.findall(". ting')

results: List[Dict[str, 11 =11

r listing_el listing_els:
attribs: Dict[ » str]l = {}

Puc. 1.35 Ilpuxnan daitny 3 gupexropii utils

7) workers - gupekTopisi, sika MicTUTh y co0i (aiiaum 3 (QYyHKIISIMHU, SKi MalTh
BUKOHYBAaTHUCh Ha MEPIOJMYHIA OCHOBI (HalpUKIA] pa3 y HEIUI0), Takl (QyHKIi

noTpiOH1, 100 HANIPUKJIIAJ OHOBIIOBATH SIKUHUCh KOHTEHT Ha KJIII€HTI TOLIO.



brain > workers > rets_syncer.py
1 from . import celery
from brain import models
from brain.services.rets import Rets
import brain.services.walkscore as walkscore_srv
import logging

logger = logging.getLogger(__name__)

@celery.task
f sync_properties() -> None:
rets: Rets = Rets()
rets.authenticate()

logger.info(f"LAST SYNCED AT: {rets.properties_synced_at}")
if rets.properties_synced_at
rets.sync_properties_full()
else:
logger.info("incremental sync started")
rets.sync_properties_incremental()
logger.info("incremental sync completed")

logger.info("sync pictures started")
rets.sync_pictures()

logger.info("sync pictures compeleted")
logger.info("geocoding started")
models.ActiveProperty.geocode_nongeocoded_properties()
logger.info("geocoding completed")
logger.info("walkscore started")
walkscore_srv.compute_scores()

logger.info("walkscore completed")

@celery.task
ef sync_walkscore() —> Non
logger.info("walkscore started")
walkscore_srv.compute_scores()
logger.info("walkscore completed")

Puc. 1.36 Ilpuxnan ¢aiiny 3 qupekropii workers
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BaxxnuBo 3a3HauuTH, 110 i QYyHKIIT BUKIMKAIOTHCS 3-3a JOTMIOMOT0I0 (GpeiiMBOpPKY
Seleri anst moBu Python. Takum ynMHOM MU MaeMoO 3MOTY 3ajJaBaTH MEPIOJAUYHICTb
byHKIISIM 1 CTOpPIOBaTH OCHOBY JUIA IIOCTIMHOI aBTOMATHM30BaHOI IiATPUMKH
aKTyaJIbHOTO KOHTEHTY JOJIaTKYy.
Takox € MOXKJIMBICTh 3aITyCKaTH 111 (PYHKIIIT BpydHY uepe3 TepMiHall, TOMY THYUYKICTh

TYT Ha BUCOKOMY PIBHI.

8) tests - mictuth y co0i BIacHe TECTH /ISl KOMIIOHEHTIB JIOIaTKy, TECTH JAI0Th
MOJKJIUBICTh YIIEBHUTHUCH, IO JAOJATOK MPAIIO€ CTa0IIbHO HABITH MICISA 3MiH, TOMY
TaKWii MiJIX1J1 € JOCTaTHBO CYYaCHHM Y HAIIOMY BHIMAJKy. MOXHa TaK0K BHOKPEMHUTH
uumii niaxina - TDD (Test Driven Development), sikuit 6a3yeThcs Ha IEPIIOYEPIOBOMY
HaIlMCaHHI TECTIB Mepej pO3pOOKOI CAMHX KOMIIOHEHTIB, 110 Y BUCOKOHArpyXEHUX

J0JIaTKIB Tpa€ BEJIUKY POJb IPH iX ONTHUMI3ALI].

: Self@Test_POST_auth, api_client: Any, existing_user: Any,
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Puc. 1.36 Ilpuxnaz 3 nupekrtopii test

9) config - BigmoBimae 3a environmental 3MiHHI - II¢ Taki CYTHOCTi, SIKi
BUKOPUCTOBYIOTHCS IO YChOMY JIOAATKY 1 IX MOYKHA 3MIHUTH Yy I/ MAMIli, HATPUKIIa]
JUTSI TOTO, 3MIHUTH POYT JI0 3aIpoCy, a0 BKa3aTH, BAKOPUCTOBYBATH 1HIIUNA HAOIP IUX
3MIHHHX (19 O€3MEeKH yCi K04l TIOMYCeHI YepBOHUM KOJIbOpOoM, 60 11e high-sensitive
(BpaznuBa) iHdopmMartis 1 ii He OaxxaHO MMOKa3yBaTH/BUKIANATH OyIb-1e, mo0 He 0yio

3arpo3u BTPATH JaHUX);

; BaseConfig:

DB_DRIVER = "postgresql+psycopg2"
DB_HOST = "localhost"

DB_PORT 5432

REDIS_HOST = "localhost"

REDIS_PORT = "6379"

REDIS_URL = "redis://localhost:6379"
LOG_DEST_DEBUG = "/var/log/brain/brain.debug. log"
LOG_DEST_INFO = "/var/log/brain/brain.info. log"
LOG_DEST_ERR = "/var/log/brain/brain.err. log"
UPLOAD_DIR = os.path.join(os.getcwd(), "uploads/")
PROPERTY_PICS_DIR = os.path.join(os.getcwd(), "static/property_pictures/")
TEMP_DIR = "/tmp/brain/"

S3_STATIC_BUCKET = "static.dwelly.ca"
GA_TRACKING_ID = "UA-116681306-1"
ELASTIC_SEARCH_URL = 'http://localhost:9200'
LOGIN_EXPIRATION_DAYS = 90

Puc. 1.37 Ilpuxnan koudir daiiny ajs cepBepHOi YaCTUHH.

OpraHi3arliis JJOTiKA Ha CTOPOHI CEPBEPHOT YACTHHH € BAXKIMBUM €TAIIOM PO3POOKHU

Be0-3aCTOCYHKY, MPUKIIAIN JAHUOTO MPOIIECY HaJaHI Ha MaJTIOHKaX HIKYE.

Ha Puc 1.38 HagaHo opraHizaiito OCHOBHMX MapIIpyTiB. YCi MapHIpyTH, Ha SKi
MOKHAa pOOMTH 3alWTH, 3a3HayeHl y ¢aiii init.py, TaKUM YUHOM MH MAa€EMO Yci
BU3HAYCHHS (GalJliB B OJHOMY MICI, IO € 3PY4YHO JUIS Teperisiay 1 MoJabIIoi
HNIATPUMKH TIpoeKTy. Jlanuii ¢aiia MicTUTh Y cO01 BC1 THUIU NIISAXIB JJI KJIACUYHOTO

REST nonarky (GET/POST/DELETE/PUT).
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Tox SIKUM YMHOM Mpallo€ OCHOBHA JIOTIKA B HAIIOMY CEPBEPHOMY JOAATKY - IS

HarJIsJHOCT1 0YyJI0 TOOYI0BAHO Jlarpamy

Update Now Later Release Notes

Puc. 1.38 Ilpuknaz sik opranizoBaHi OCHOBHI MapIipyTH

Otxe, ycl MapuIpyTd, Ha SIKi MO>KHa pOOUTH 3alUTH, 3a3HauyeHl y ¢aiii init.py,
TaKMM YMHOM MU Ma€MO yCl BU3HA4YeHHS (haljiB B OJJHOMY MICIl, IO € 3pY4YHO JJIst
Mepersisaay 1 MoAaNbIIol MATPUMKA mpoekTy. Januil dhain MicTUTh y co0l BC1 TUITH

nursaxiB s kaacuunoro REST gonmarky (GET/POST/DELETE/PUT).

Tox SIKUM YMHOM Mpall0€ OCHOBHA JIOT1KA B HAIIIOMY CEPBEPHOMY JOAATKY - IS

HaIJISIIHOCTI OyJ10 MOOYI0BaHO JAiarpamy.
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‘ 3anuT Ha cepeep ‘

ROUTER

O6pobka HTTP
3anuTy Yepes BUKNWK METOAY KOHTPOneppy|
B nanui /routes

NA CONTROLLER SERVICE

O6pobka 3anuTy 3 KOHTpOnepy i
NoBEpPHEHHA pesynsTaTy Hasad

Baaemopin 3 cepeicamu Ta 623010 AaHWX,
06pobka Ta BNOpAAKYBAHHA AaHWNX, <
(hopMyBaHHA pey3nkTy4oro ob"exTy

\/

MNMoBepHeHHA Pe3yNLTaTY Ha KNIEHTCEKY
YACTHHY

Puc. 1.39 Ilpuxnan poGoTH cepBepHOi YaCTUHU JOAATKY

BaxnuBo 3a3HauMTH, M0 3 HAPOILIYBaHHSIM KOMIUIEKCHOCTI JOJATKy, TaKOX
3p03CTa€ KUIBKICTh PI3HOTO POy TOMHJIOK 1 3 MEPCIEKTHUBU PO3POOHUKA MOTPIOHO
YiTKO 3HATH, 110 CTAJI0 MPUYMHOIO TOI YU 1HIIIOT MOMUJIKH, III00 Y pa3i 4yoro MoxkHa 0yJio
3aBYACHO 1i MOMpaBUTH a00 Xoua OM MPOBECTHU JOCHTIIKEHHS Ha MTPEAMET MOTEHIIMHIX
npobnem. Takok KIHIEBOMY KOPHUCTyBauy HENOTPIOHO OayuTH TMOBHY MOMUJIKY,
OCKUIBbKH JIJI1 HbOTO BOHA OyJ€ HEPENMPE3aHTUBHOIO 1 MOXKE OUIbIIE 3aMKOAUTH YUM
JOTIOMOI'TH, TOMY TaKOX MOTPIOHO NOTYpOYBAaTUCh HAJl “Nt00’ SI3HICTIO” MOMUIIOK, 100
YHUKHYTH Takux mpoOsiem. 3a3BUyail IJisi TaKUX MpoOJjeM po3poOIOeThCS OKpEeMUi

CJIOM JT0JIaTKYy, SIKUM BIATOBIZA€E 3a MEPEXOIICHHS 1 MOJaIbIile 00poOJICHHS TOMUIIOK.



= {};
, ’ } =
.errorHandler = errordHandler(err, , res,
console.error(err)

if (err.predefined) {
return res.status(err.status).json({
message: err.message,
code: err.code,
errors: []

}

}
if(err.isBell){
return res.status( .status).json({
message: .message,
code: . code,

errors: []
})
Iy
if (err.isIristel && err.status === 503) {
return res.status( .status).json({
message: .message,
code: . code,
errors: []
})
}
return res.status( .status).json({
message: .message,
code: .code,
errors: []

9]

Puc. 1.40 Ilpuxnan 06poO6OK MOMHUIIOK HA CEPBEPHIN YaCTHHI JOIATKY

KOPUCTYBauy HE MOKa3yKThCH.

A0OaTKy

require(".

) {

./errors");
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Orxe, 3aBXIM MOXHA NEPEXBATUTH IOMUJIIKY 1 00poOWTH i, a TakoX Ha
BIPTyaJIbHUX MalIMHAX MOXXHA BHUCTABUTH JOJATKOBI JIOTH, 100 PO3POOHHUKH, SIK1

MalTh JOCTYN MajJu 3MOTry OOpOOJIFOBaTH Ti CKJIAJHI TMOMHUJIKH, SIKI KIHIIEBOMY

Puc. 1.41 Tlpuknan nepexBaTy NOMHUIOK PO3POOHUKOM Ha CEPBEPHIN YacTHHI
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Takum urHOM, OYJI0 BUSIBJICHO, IO JJIS ICHOCT1 IOBHOTO TIPOIIECy OOPOOKHU 3amuTy

MOPiOHO OHOBUTH Jliarpamy JIOTIKH CEPBEPHOI YACTUHH JIOJATKY.

JanuT wa copeep

\/ CONTROLLER vy o SERVICE
m:.m:. amen, < ¥ t OfEolua 3anMTy 3 ROMTPOMePY |
POPMYRAF DEY I TYO0 O Ex Ty / \W PRIy TATY AR
— R

TAK

BuHukna, nommnka?

HI

Biadopmarysatv

\/

MosepHyTH
pesynbTyoumii <
06"€eKT Ha KNieHT

Puc. 1.42 OHoBneHa cxeMa poOOTH CEpBEPHOI YACTHHH JOJATKY

[Ticnst oryisimy OCHOBHUX MPUHIIMIT POOOTH CEPBEPHOI YACTUHU JIOAATKY, MOTPIOHO
3aMHCIIUTUCH, SIKUM YHHOM Hallla KJIIEHTChbKa YacTHHA OyJie B3aEMOJISTH 3 CEPBEPHOIO

YaCTHUHOIO YCPC3 MCPCKY iHTepHeT. TakuM YMHOM MH MOXKEMO BIICBHUTUCH, IO
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J01aTOK Oy/ie MpalftoBaTH He3aJIeKHO UM YBIMKHEHA JIOKaJibHa ManiuHa. byio obpaHo
miatdopmy Heroku, ockinbku mjisi 6a30BUX J0AaTKIB BOHAa OE3KOIITOBHA 1 MPOILEC

PO3TOPTaHHS € TPOCTUM 1 3pO3MITAMH PO3POOHUKAMHU, HE3HAWOMUX 3 HEIO.
[ToTpiOHO BUKOHATH JEIKJIbKA KPOKIB:

1)  Hns posropranHs noaarky B Heroku HEOOXiqHO BIIEBHUTHCH, IO BECh KO
JEXKUTh YK€ Yy BIIJAJICHOMY PENO3UTOPII0, J1aji HEeOOXITHO 30epertd CBiil K4 y
Heroku, i 11106 BIEBHUTHCH 110 BCE MPAIFOE BBECTH y TepMiHaii: heroku —version

2)  KoHcoab Mae BUBECTH:

heroku-toolbelt/3.40.11 (x86_64-darwinl®.8.9) ruby/1.9.3

Puc. 1.43 Ilpuknaz Bepcii OTOYEHHS B TepMiHAIi

3) Iicas nporo, sk 0yJ10 MPOTECTOBAHO IHCTPYMEHT MOTP1OHO 3aJIOTTHUTHCH (YBIHTH

y

CBIM aKKayHT)

heroku login

Enter your Heroku credentials.
Email: joe@example.com
Password: testl234

Puc. 1.44 Tlpuknan goriny

4) Hani nepexoauMo Ha cailt Heroku, Ta cTBOpUTH J0/1aTOK uepe3 KHOIKY ‘‘create

new app”’
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®  ® ) personal apps | Heroku x -

€ & Heroky, Inc. [US] nhitps://dashboard heroku.com i w3

Heroku Q = ‘
1| P )l apr N ©

Puc. 1.45. Ilpuxnan Bepcii 0TOYEHHS B TEpMiHAII

5) Haui, Koau mija’ €IHaIu perno3uTopii 10 J0JaTKy YEKAEMO Ha CTBOPEHHS.

® © ® ) nodehero-heroku - Heroku-g % P
“« @ Heroky, Inc. [US]  https://dashboard.heroku.com/ag ydehero - herok u/deploy/heroku -git &l3
Heroku Q — .
2 Personal apps ‘ nodehero-heroku Openapp | More S
l'ro Add this app to a pipeline Add this app to a stage in a pipeline to enable additional features
0"
El Le . Y N
New Pipeline. Add to a Pipeline 2
er }
L‘V e . He " it o &
Q} ( ) e

Puc. 1.46 Ilpuxan po3ropTaHHs 0JaTKy
1.2.2. Po3pooka API 3 HeilipoHHOI0 MepeiKelo

[Ticast po3pobKu cepBEepHOI YaCTUHU, TOTPIOHO MpUALINTH yBary BiacHe API, sike
Mu OyAeMO I1HTErpyBaTH y CEpBEpHY 4YacTWHy. SIK 3a3Hayanoch paHillle MOBa
nporpaMyBaHHsS 7Sl IIUX JABYX KOMIIOHEHTIB JOAATKy OyJe 1IEHTUYHOIO 1 B IIbOMY

BUTIAZIKY - Python.
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s dyukmionyrouoro API, Mu takox Bukopuctaemo framework Flask, ockinbku
BIH JIOCTaTHLO A00pe MiJOXOAUTH K IS JOJATKIB 31 CKJIAIHOIO JIOTIKOI, TaK 1 JJIs

npocTux pimenb. OTxke daiin server.py Oyie BUIIISIAATH OCh TaK:

ls import download_file, delete_file

import requ
from keras t backend as

if os.path.exists('uploads’'):
os.mkdir('uploads')

app = Flask(__name__)

@app.route('/<filename>'
predict(filename):

try:

K.clear_session()

remote_addr = f"http://images.dwelly.ca/{filename}"

file_path = download_file(remote_addr)

prediction = vggl6_places_365_model.predict('uploads/' + file_path)

K.clear_sessi
delete_file('t ads/' + filename)
n prediction, 200
quests HTTPError:
not found", "status": 404}, 404

: 500}, 500
if __name__ == '__main__

app.run(host='0.0.0.0"', port=3002)

Puc. 1.47 Ilpuxnaa ocHOBHOTrO (haifiry 3aimycKy J0JIaTKy

Jlaui, BmacHe Juisi HEMPOHHOI MEpexH, MOTpiOHO BuKopucTatu Oi0moreky Keras i
Tensorflow - BoHM H03BONSFOTH BU3HAYHMTH, HA YOMY OyJ€ MOXKIUBICTH 3aITyCKaTH
poOOTy HEHpPOHHOI Mepexl - Ha I[polecopl 4Yd Ha sAIpax BIJCOKApTH.
SIKI10 € MOXKIIMBICTB Kpallle yChOro MPalioBaTH Ha SApaxX B1IEOKAPTHU - OCKLJIBKH BOHH
Olnbllle BCHOTO MIAXOASTH ISl OOYMCIEHb 1 MOXYTh BUIUIMTH YCIO OINEpPaTUBHY

nam’ ’SITh JJIs1 IbOTO.



57

3anyckarouu HEHPOHHI MEPEKi Ha Mpolieccopl (HapUKIIa ] Ha HOYyTOyKax TOIIO), 1€
Oyne HabaraTo MOBUIBHIIIE, OCKIJIBKH TpoIiec Oy/e MpalfoBaTH MapajeaHbo 3 yciMa
IporpaMMamMu Ha IMPOIECCOpPl, TOMY 1€ HE € ONTHUMaJIbHUM PIIICHHSIM, X04a 1 €JUHY

MpaBWJIBHUM 0COOJIMBO HA JieBaiicax 0e3 JUCKPETHOI BiJICOKAPTH.
PoGora 3 HelipOHHOI0 MepeiKero

[Ticnst Toro sx Oyno po3poOsieHO ©a30BYy CTPYKTYpPY IPOEKTY, BapTO MEpeuTu
0e3nocepeIHbO 10 MporpaMHoi peaniszaiii. [lepen TUM K KOpUCTYBaTUCh HEHPOHHOIO
Mepexero, MoTpioHo Bi110paT HEoOX1IHUM AaTaceT (Halip BXiAHUX AaHUX). JJist IbOTO
MOTPIOHO 3alHATHUCH TMOMNEpPeHIM MapKyBaHHAM Martepiany. IIporiec mocTaTHbO
TPYAOMICTKHM, OCKUIbKH Tpeba Oyno oopodutu Bim 10 000 300pakeHns, ane uepes

IICSIKHﬁ qac yce 6y.TIO roToBO, IIPOLECC MApPKYBAaHHA BUTJIA A€ TAK:

«:x IS this a cliff scene?
Definition: a high, steep or overhanging face of rock.
Task

For each of the 810 images, answer yes or no to the above question. Only answer Yes to real
photos. Always answer Neo to cartoon, drawing, CG rendering, or real photos with a large text
overlay on the photo. Here are some examples:

No Single Object No Text Overlay No Drawing No Screenshot No Graphics No Bad Photo

Drawing or
Painting

Puc. 1.48 Tlpukian MapKyBajJbHOTO JOJATKY
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Bbyna po3poOnena Hepenuka yTuiiTa (Texx Ha MoBl Python), mist Toro mo6 mMoxxHa

OyJI0o Bpy4HY NMPOMapKyBaTH “IpaBUJIbHI” KJIACH KApTHUHOK.

nsirucion . 1S this a cliff scene?

Definition: a high, steep or overhanging face of rock.

Puc. 1.49 Ilpukian MapKyBajgbHOTO J0JATKY

Jlami micnst pydHOro MapKyBaHHS yCiX 300pa)K€Hb, MOKHA MEPEUTH O YaCTHUHU

TPEHYBaHHS MOJEIII.
TpenyBaHHs1 Mepexi
Tpenyemo Mepexy 3armycKoM HaCTYITHOI KOMaHIH:

- python dl_based_parser_train.py




Puc. 1.50 Ilponiec TpenyBaHHsI MOJE1

ssooasoaouosococl] O BUEE (8 = leges AEYAER
..] — ETA: @s - loss: 136/136 [== ====
- 0s 2ms/step - loss: 0.5012 - acc: 0.7868 - val_loss: 0.591

59/59 [== =
score: 0.5915486812591553
accuracy: 0.7457627058029175

======] - @s 180us/step

Puc. 1.51 Ilpouec TpeHyBaHHS MOJIEN - pe3yabTaT

59
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Jlist Toro mo0 yneBHUTHUCH L0 yCe Mpalloe, nepeiaemMo A0 Qailly BU3HAUYEHHS
MOJEL:

Conv2D(filters=64, kernel_size=3, strides=(1, 1), padding='
kernel_regularizer=12(0.0002),
activation='r , name='blockl v1l') (img_input

Conv2D(filters=64, kernel_size=3, strides=(1, 1), padding='
kernel_regularizer=12(0.0002),
activation='re , name='t k1 v2')(x)

MaxPooling2D(pool_size=(2, 2), strides=(2, 2), name="I k1_g padding="'va

Conv2D(filters=128, kernel_size=3, strides=(1, 1), padding='
kernel_regularizer=12(0.0002),
activation='re , name='block? vi')(x)

Conv2D(filters=128, kernel_size=3, strides=(1, 1), paddi
kernel_regularizer=12(0.0002),
activation='re , name='block: v2')(x)

MaxPooling2D(pool_size=(2, 2), strides=(2, 2), name="t k2 ", padding='va

Conv2D(filters=256, kernel_size=3, strides=(1, 1), padding='
kernel_regularizer=12(0.0002),
activation='re , name='block3 vi')(x)

Conv2D(filters=256, kernel_size=3, strides=(1, 1), padding='
kernel_regularizer=12(0.0002),
activation='relu', name='t K 2')(x)

Conv2D(filters=256, kernel_size=3, strides=(1, 1), padding=
kernel_regularizer=12(0.0002),
activation='r¢ , name= k v3')(x)

MaxPooling2D(pool_size=(2, 2), strides=(2, 2), name="t k3_f ", padding=

Conv2D(filters=512, kernel_size=3, strides=(1, 1), paddi
kernel_regularizer=12(0.0002),
activation='re , name='block4 vl')(x)

Conv2D(filters=512, kernel_size=3, strides=(1, 1), padding
kernel_regularizer=12(0.0002),
activation='re , name='block4 nv2')(x)

Conv2D(filters=512, kernel_size=3, strides=(1, 1), padding=
kernel_regularizer=12(0.0002),
activation='relu', name= yck4 nv3')(x)

MaxPooling2D(pool_size=(2, 2), strides=(2, 2), name="

Conv2D(filters=512, kernel_size=3, strides=(1, 1), padding='same
kernel reqularizer=12(0.0002),

Puc 1.52 Tlpuxnan moxeni

Hamu OyB nmomaHuii ciioil B apXiTeKTypi, SIKUH [103BOJISE€ Ticus Kiacudikaiii

300paXk€HHs CKa3aTu HOro TOUHUH Kiac (KOPUCTYBAIbKUN “330BHI”/”Ha30BHI”).

Jlns Toro, moO mepeBipuTH PoOOTY MOAEHl 1 HEHPOHHOI Mepeki, HEOOXiTHO

3ayCTUTH ii yepe3 TepMiHaI:
Po6oTta Mozienm BUKOHY€ETHCS Uepe3 KOMaHy:

- python dl_based_parser_predict.py



predict(image_name):

image = Image.open(image_name)

image = np.array(image, dtype=np.uint8)
image = resize(image, (224, 224))

image = np.expand_dims(image, 0)

model = VGG16_Places365(weights='places’)
predictions_to_return = 5

preds = model.predict(image) [0]

top_preds = np.argsort(preds) [::-1] [@:predictions_to_return]

file_name = './categories_places365.txt"’
classes = list()
with open(file_name, 'r') as class_file:
for line in class_file:
classes.append(line.strip().split(' *)[0]1[3:])
classes = tuple(classes)

file_name = './I0_places365.txt'

I0_classes = list()

with open(file_name, 'r') as class_file:
for line in class_file:

I0_classes.append(line.strip().split(’' *)[1])

I0_classes = tuple(IO_classes)

classes_preds = []

10_classes_preds = []

indoorOccurences = 0

outdoorOccurences = 0

place_type = "indoor"

for i in range(0, 5):
print(classes[top_preds[i]])
classes_preds.append(classes[top_preds[i]])
I0_classes_preds.append(int(I0_classes[top_preds([il]))
if I0_classes_preds[i] == 1:
indoorOccurences += 1
else:

outdoorOccurences += 1

if outdoorOccurences > indoorOccurences:
place_type = "outdoor"

K.clear_session()
return {"url": image_name, "place_classes" : classes_preds, "place_type": place_type}

Puc. 1.53 Kox nns xmacy knacudikarii

Ha Buxo/1 My 0TpuMy€eMO KJ1acu 300paxKeHHs 1 YU 300pakeHHsI 3p00JIeHO Ha BYJIUIII

M 3CePEIUHHU.
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. <« c A Not Secure | 192.168.0.98:3002/IMG-C5496562_2.jpg
4 {"place_classes”:["bathroom",“wet_bar","locker_room","shower",“reception”], "place_type":"indoor", “url":"uploads/IMG-C5496562_2.3pg"}
(=)

< c A Not Secure | 192.168.0.98:3002/IMG-C5496565_1.jpg

1":"uploads/IMG-C5496565_1.3pg"}

{"place_classes": ("

per”, "downtown", "office_building",“plaza®, "hotel/outdoor" ], "place_type" : “outdoor", "ur

skyscraj

Puc. 1.54 PesynbTar pobotu

Hane APl MoXHa BUKJIMKATH K B Py4HY JJII KOHKPETHO I[IKABOTO KOPUCTUYBaUy

300paK€HHsI, TaK 1 JJIs1 aBTOMAaTU30BaHMX 3a/1au.

BucHoBknu 10 po3aiay 1

VY nanomy po3maini 0yJsi0 po3TJITHYTO OCHOBHI MPUHITUAIIA POOOTH CEPBEPHOI YACTHHHU
J0JIaTKy, B3a€MOJIII0 KIIIEHTCHKOI YAaCTHHH 3 CEPBEPHOI0 YACTHHOIO UEpe3 MEPEexy
iHTepHET. B X0a1 MpOeKTyBaHHS OTPUMAHO, IO JOJATOK Oy MPaIfOBaTH HE3AJIEKHO
9y YBIMKHEHA JIOKaibhbHa MammHa. bynmo obpano mutardgopmy Heroku, ockimbku st
0a30BHX J0/IaTKIB BOHA OE3KOIITOBHA 1 MPOLIEC PO3TOPTAHHS € IPOCTUM 1 3PO3MITUMH
po3poOHMKamu, He3HaMuUX 3 Herollicns BU3HaUeHHS TaONHIb Ta BU3HAYECHHS 1X POl y
MpoeKTi, Oyno moOyJoBaHO JlarpaMMy BIJHOILIEHb. Y TPOLEC PO3POOKU MPOEKTY,

CIIMCOK MOY€E MOIMOBHIOBATHUCH, 1110 HE € ITpobiemoro 115 PostgresSQL mnatdopmu bys
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OpOMJIEHNUN TMOBHMM IIMKJ CTBOPEHHS CEpPBEPHOI YACTUHM, aHali3y ii OCHOBHHUX
KOMIIOHEHTIB Ta iX JIOTIKM, 1i po3rpoTaHHs Ha ocHOB1 MmiaTgopmu Heroku, Tomy
HACTYITHUM KpPOKOM, OyJieé CTBOPEHHS KJIIEHTCbKOI YaCTUHHU, sIKa OyJ€ B3a€EMOJIATH 3

CEPBEPHOIO YACTUHOIO. A Takoxk po3podieHo API s iHTerpaiii y cepBepHy 4acTUHY.
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PO3JLI 2
PO3POBKA KJIIEHTCHKOI YACTUHH

Xoya AJisl CEpBEpPHUX YACTUH Oyyia BUKOpucTaHa moBa Python, nisi kiaie€HTChKOT
HalOIbIIMM TUTFOCOM OyJzie BUKOpHCTaHHS MOBHM Javascript - OCKUIbKM Opay3epu 1

O1IBIIOCTI CBOTH 11 SIKpa3 1 BAOKPUCTOBYIOTb JIJIsl KOPUCTYBAIIbKUX CLEHAPIilB.
Jiist po3poOku OyB BUkopucTanuii ppeiiMBopk React, Ha 11€ € AeKiabKa NPUYNH:

1) MoaypHUI MiIXij - YBeCh KOJI IMOUICHUH Ha KOMIIOHCHTH, & OCHOBHA CYTh
IIMX KOMIIOHCHTIB, II€ TEPEBUKOPUCTAHHSI KOAY, IO TpHOUpae mpodiIeMy
NyOJIIKyBaHHS KOAY Ta MOT0 MEPEBUKOPUCTAHHS

2) PoyTuHr - y po3iiai Mpo CepBEpPHY YAaCTHHY, OyJIO PO3Ka3aHO 5K IPAIFOE
POYTHHT, TYT BIH CXOXXHM, JIMIIIE 32 OTHUM MOMEHTOM, IIO 3aMICTh CTPYKTYpOBaHOL
BIJMOBIJII 3 CEpPBEPY, MU IOBEPTAEMO KOMIIOHEHT, €JEMEHT SKHUA IOKa3yeTbCs

KOpHCTYBauy.

Cawm miporiec peHIepHHTY Ha IMi# rmaT¢opmi € MBUIKUM 3aBIsSIKUA TexHoJorii Virtual
DOM. Jlana TexHOJIOT1s Ha/la€ MOKIIMBICTh CTBOpIOBaTH Ta 30epiratu DOM y mam™siTi
1 TAKMM YMHOM, KOJIM TTOTPiOHO OOHOBHUTH SIKyCh KOHKPETHY YacTHHY, 1/1€ TIOPIBHIHHS
MK Virtual DOM Tta opuriHanbHUM - 1 IPW BU3HAYEHIN 3MiHI KOMIIOHEHTY, MIS€THCS
JIUIIIe YaCTHHA, KA 3MIHUJIACh , a HE I1ij1a CTOPiHKa, 0 T03BOJISE 11 HE mepe3arpykaru
1 cTBoproBaT eddekT “peakTUBHOCTI” poboTH momarky. [Ipore He3Bakarouum Ha BCi
nepeBar JaHoi miaTGopMH - yCi MaHIMYJIAIIT 3 KOMIOHEHTaMH WAyTh Ha KITIEHTCHKIN
CTOpOHI y Opay3epi, NMpU 3aBaHTAXKEHHI CTOPIHKH, IO € HE OyXe€ ONTHUMaJIbHUM
crocoOboM, HaBiTh Tpu BuKopucToBaHHITexHOsorli Vitual DOM. Came Tomy
KJIIEHTChKa yacTuHa Oyna po3pobiieHa y 3B’ s3111 React.js + Next.js.Next.js moTpiOeH xe
JUTsL TOTO, 100 “30upaTn’ (OUIIUTH) CTOPIHKK HA CTOPOHI BOYJA0BAHOIO B MIaThopmy
cepBepy - BeOcepBepy 1 KOpHCTyBady YK€ MOKa3yeTbCs TOTOBWMIA pesnbytar. [laHa
texHosoris Mae Ha3By SSR (Server Side Rendering) — y koHTeKkcTi MOBH Javascript, 11e

nepea3aBaHTaXeHHs Javascipt 1oaaTKiB Ha BeO-cepBep 1 BijcuiadHs roroBux HTML
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CTOPIHOK fIK BIANOBI/Ib HA 3alUT Opay3epa, Ha TOW UM 1HIIUNA NUIIX (poyT). OTxE KOJIH,
OyJlI0 BU3HAYEHO TEXHOJIOTIi 3 AKMMHU OyJia po3po0JieHa KIIIEHTChbKAa YacTHUHA, MICIsS
aHaJi3y apXxITeKTypH Ta YCIX OCHOBHHUX IPOIIECIB Y 3-X OCHOBHUX KOMIIOHEHTIB 013HEC
n0JaTKy Oyio noOy/10BaHO 3arajbHy CXeMYy CUCTEMH, sKa Oyiia po3po0iieHa MpoTIrom

HaIUCaHHS MaricTepbCKoi poOOTH.

2.1. TIpoeKTyBaHHA KJII€HTCHKOI YACTHHH

Takum 9MHOM TIiCIIA BU3HAYECHHS YCIX €JIEMEHTIB JOJATKy jJiarpama moOyaoBU Ta

foro pobotu Oyjie BUTTISAIATH TaK:

Amazon RDS

Ba3za pauux MySQL

3anuT Ha OTPUMAaHHA JaHnX L . .
siacinsTpoBaHi 3anuTom paHi

Heroku

Node.js + BHyTpilWwHi GiGnioTexkw

SanuT Server side - cepBepHa 4acTHHa

Bianosias :
norpynosaHi Ta siachopmarosaHi aaH
ANA KNIEHTCBKOI YaCTUHW

Heroku

Nuxt.js

vue.js

Client Side - knieHTcbKa YacTMHa

Puc. 2.1 Jliarpama poOoTHu nogaTky
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Jani Oyne HOpeYHO PO3TISHYTH CTPYKTYpY (aiaoBOi CHUCTEMH KIIEHTCHKOT

YaCTUHU JOAATKY

idea
codeStyles
gitignore
Elegance.iml
misc.xml
modules.xml

ves.xml

config
Js app.config.js

Js polyfills.js

pages
app
properties
property.tsx
browse.tsx
building.tsx
neighbourhood-guides
sitemap
virtual-tours
_app.tsx
_document.tsx
_error.tsx
about-us.tsx
add-listing-form.tsx
add-listing.tsx
agent-experience.tsx
confirm-email.tsx
favourites.tsx
homebuying-guide.tsx
how-it-works.tsx
index.tsx
landing-page.tsx
listing-alerts.tsx
login.tsx
password-reset.tsx
privacy-policy.tsx
reviews.tsx
sell-with-dwelly.tsx
tenant-application.tsx
terms-of-service.tsx
virtual-tour.tsx
public
> src
Z .babelrc

.gitignore

{} .prettierrc.json

next-env.d.ts

Puc. 2.2 ®aiinoBa CTpyKTypa KI1€HTCbKOT YaCTUHU

OCHOBHOIO POOOUYOI0 AMPEKTOPIEI0 € pages - y HIH JiekaTh yci HEOOXiHI
KOMIIOHEHTH 13 PO3IIUPEHHAM *.tSX -OCKUIbKM BUKOPHCTOBYEThCS Typescript st
00’ €KTHO-OPIEHTOBOTO MIAXOAY A0 PO3POOKH, IO J03BOJIAE CTPYKTYpPU3YBAaTH Ta

CTaHJIapTUPHU3YBATHU MIAXiA 10 PO3POOKH.



Cam BeO-cepBep, K1 BIJINOBIIa€ 32 00pOOKY CTOPIHOK Ha CEPBEPHi CTOPOHI

back

(!rentalsOrSales) {
rSales =

(!status) {
status =

segl

(status === ) {

segl = rentalsOrSales
{

segl = rentalsOrSales

seg2
(lat & 1ng) {
« = [lng, lat].map(parseFloat).map(c c - 0.01)
= [lng, lat].map(parseFloat).map(c c + 0.01)
seg2 = sw.join( ) ne.join(',")
{

seg2 =
y = omit(req.query, [' ’ t ’ 'y

res.redirect(301, segl seg2 gs.stringify(query, { arrayFormat

longRegex1 + ', latRegex1,
Regex1
gRegex2

longRegex2 + ', latRegex2,

= flatMap(lnglats, 111 lnglats.map(112
[ ’ ’ » € ].forEach((transactionType)
bboxUrlSegments. forEach(Bbox {
server.get( transactionType Bbox}', (req, res) {
= req.path.includes( ) ) || req.path.includes(
req.path. includes( ) || req.path.includes( ) ?
y = {
... req.query
district: req.params.district,
bbox: req.params.bbox,
rentalsOrSale
status

app.render(req, res, t e', query)
})
3

server.get( transactionType (req, res

req.q y.bedrooms = req.params.bedrooms;
rea.querv.ownershio =

Puc. 2.3 Ctpykrypa BeO-cepBepy J1s1 HOBEPHEHHS CTOPIHOK Ha KJII€HT.

OTxe, mepenIeMo 10 TOTO, SIK TOOYA0BaH1 camMi KOMITIOHEHTH
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| OPEN EDITORS

- IRISTEL-ONBOARDING-NEW-CLIENT

ebexten

ddress-input-form.vue

¥ check-availabilityvue

Puc. 2.4 Po3miTKa KJT1i€HTCHKOI YaCTUHU KITIEHTY

Puc. 2.5 Burnsg nporpaMHOi YaCTUHU KITIEHTY 3 OOUYHCICHHIMHU

68
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[Ticnst Toro sik mpoBeieHa poOoTa Mo MOOY/I0BI YCiX CTOPIHOK MEepenIeMO 10 OTJIs Y

JIOT1KU pOOOTH KIIIEHTY 1 1OT0 3aIUTIB IO CEPBEPHOI YACTUHU

KnieHTcbka YacTuHa
| Check Availability J

Kopuctysad knikae Ha KHONKY

A

CnpausoBye MeTog, AKWA Y KOMNOHEHTI
NpUB"A3aHWIA A0 KHOMKK proceed

k.

Cnpausoeye MeTon y Owosnennn Virtual DOM
cepeici service.getinternetOption Bigo6paxeHHA pe3ynbTaTis Ha CTOPIHL|
x
v
(CTEODIOBTI:GH 3anAT Ha CepBEPHY YacTUHY nonarxy} { Buknuk konBek dyHkuii }
g
3anut Binnosige
¥
Bignosige

3anut

CepBepHa 4acTHHa

Puc. 2.6 Burmisg po604oro 1ukiy KI€HTChKOT YaCTUHH
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2.2. T'padiuni popmu inTepdeiicy

Jlana cxema OyJe akTyanbHa JJIsl yCiX MOAAIBIINX KPOKIB poOOYOro MUY, TOMY
MO>KHA MPOJIOBXKUTH OTJIST byHKITIOHATY JOaTKY.
Takum 94MHOM MiCIIs OTJIAY yCiX OCHOBHHMX YacTHH, BAPTO 03HAHOMHTHUCH, K OYIyTh

BUTJISI/IATH YC1 KOMIIOHEHTH Bi3yajIbHO

LiveChat ForSale ForRent Sold B v H v More v
l)dwe"y City, Address, MLS#, or Building Name S;;:[ﬂ’ orssle Forment o uvers femeowners ore

Listings  Buildings For Sale Home Type Price Bedrooms Neighbourhoods Size Move-In More £) save Search

Condos & Hi For Sale in Downtown, Toronts 43 home able on Dwelly «
ondos & Houses For Sale in Downtown, Toronto l % &
Food  Grocaries 35

BUSINESS P,

v °

DAVISVILLE LEASIDE THO
EGLINTON VILLAGE b
WAY -

e NS

@ =

TODMOF
BENNINGTON VILLAI
HEIBHTS

1 ) PARK PAP
$665,000 PARK 1|
o \
BROADVIEW
36 Lisgar St, Unit #803W Church St Regent Park Blvd \ @ @ Z @ NORTH
280 | 1A | ERYES | O500-  Sign up or log in to view the details of Sign up ar log in ta view the details of %2 @
509 SOFT this home this home ROSEDALE
T REX
© BOOK A VIEWING © BOOK A VIEWING © BOOK A VIEWING ! @
\ GO STE
VORRNILLE

26 days on market
~ou
£

2 =
2 ST. JAME
oo a TOWN
MRV = RIVERDALE
VILLA Ookvasay B, . CABBAGETOWN
X g q

of Toronto 2
2 INT

S K

) 2\ o
KENSH N p = i p
i s PARK
@:"“' oronto & a
XANDRA . hriery
PARK @ v DistRicT  \&

X
CAWRENCE
SINGTON o X
SThicT
e ©
[ Ao
77 Maitland P, Unit #203 19 Bathurst St, Unit #2211 15 Grenville St, Unit #701 Victace CITYpLACE ey

& P 2 s - . - 23 BATHURST
E2o0 | Szea | Eves | @ soo- Bao | S20a | @ves | Qoo E14180 | S84 | N0 | €500~ QUAY.

89950F T 899 SOFT 599 SOFT Ixhibition Place

+ Stand
© BOOK A VIEWING 1 day on market © BOOK A VIEWING 1day on market (© BOOK A VIEWING 1day on market Y12

Toronto,
slandPark

$9,980,000
15 Brunel Crt, Unit #109 403 Church St, Unit #1905 96 St Patrick St, Unit #304
180 | S18a | R VES | 600 2280 | J284 | @NO | £ 700 B0 | Jiea | @vEs | & (©)

Puc. 2.7 Burnsg inTepatuBHOI KapTH 13 KBapTUPaMHU.
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Listings  Buildings

Food  Groceries EASIDE =

=

Panda Condos Ice Condos & Ice Condos Il

O 20 Edward St, Toronto, ON MSG 1C9 9 12 York St, Toronto, ON M5J 222
14 York St, Toronto, ON M5J 0B1

52 Unite for Rent

30 Units for Rent

Aura at College Park The Massey Tower

e
O 388 Yonge St, Toronto, ON M5G 2K2 2 197 Yonge St. Toronto, ON M5B M4 C
386 Yonge St, Toronto, ON M5G 2K2 [ ZORT LA
" ale 24 Unitefor Rent

24 Units for Rent

1Yorkville

1 Yorkville Ave, Toronto, ON M4W 1L1 O 70 Temperance St, Toronto, ON M5H 0B1

Puc. 2.8 Burnsia iHTepakTUBHOI KapTH 13 OyIMHKaMU

1 Share Save

=

- ‘u‘r

drm i

$665,000 F -

Buy with Dwelly and get a $8,313 refund I

Tour this Home @ Start an Offer  Ask Ouestion
36 Lisgar St, Unit #803W

Edge on Triangle Park in Little Portugal, Toronto Preniyededpsanddoncy

£ 2Bed 3 1Bath 4 Yes < 500-509Sqft U 26 days on market

Home Details
& Or call Dwelly at: (647) 797-N133
$550 / month Forced Alr
$164 / month Yes
1 1 e o o 9
10 Yes
Yes None
No N
N Central Alr
Flexible No
610 Years Brick
Yes Condo Apt
No Apartment
Yes New

Listing Description

Puc. 2.9 Burnsig cropinku 1ist BimoOOpakeHHsI 1eTajnell KBapTUpu
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e % QEO YO % mHa@:

iveChat ForSale ForRent Sold Buyers v Homeow ¢
I\dwe"y City, Address, MLS. or Building Name L at ForSale ForRent Sl uyers v Homeowners

U Condominium - 72 St Mary St, Toron
M58, Canada

1
N hood ~ Bay St. Corridor

Active Listings Request

14 Condos for Rent = 9 Condos for Sale

=
o
.

~

Send Mest
i e
5 o Or call us at: (6
52700 =
1080 Bay St, Unit #3106 Bay St 1080 Bay St
8 1o | <3 en | @ No | ¢ 600600 Sign up or log in to visw the details of this home B Novetd | 5 0BA
© BOOK A VIEWING © BOOK A VIEWING
© BOOK A VIEWING 34 days on market

Building Amenities

Gym / Exerclse Room Garden
Sauna Games / Recreation Room
Concierge Recreation Room

Outdoor Patio

Market Trends and Insights Sole v Condo >  2Bedroom -

Puc. 2.10 Burusin cTopiHKY 3 JeTansiMu 1)1 Oy TUHKY

Ax mosicHoBasiock y Posmimi 1 - OyIWHKH 1€ CYTHOCTI y SIKHUX 3HAXOIATHCS
KBapTHUPH, TOMY Ha CTOPIHIII MM MOXXEMO O3HAHOMHTHCH, SIKI 3 IIUX KBAPTHUP HAJIEKATh
10 OynuHKy. 300paskeHHs 11 OyAMHKY MH T€HEPYEMO aBTOMAaTHYHO HAa OCHOBI API,

sKe OyJI0 IHTETPOBAHO B CEPBEPHY YACTHHY.

Takok € MOXKJIMBICTh Ha OCHOBI IaHKX 110 OYIMHKY 32 PIK OOy 1yBaTH IPUEMHY AJIs
KOPHUCTYBaya CTaTUCTUKY, 11100 BiH MII O1JIbII HATJISAHO 3pO3yMITH ILIIHHICTh KBAPTUD Y

JaHOMY OYJIMHKY TOIIIO.

[Ipouiec po3ropraHHs KIIEHTCHKOI YAaCTUHU JOJATKy € CXOXKHM [0 MpPOIeCy

pO3rOpTaHHA CEPBEPHOI YACTUHU.



Market Trends and Insights

Edge on Triangle Park - Sale Price Trend

Average Sale Price 1 23%
$668,333 Year-over-Year
R |

Little Portugal - Sale Price Trend

Average Sale Price + 2%
$768’493 Year-over-Year
w

Sale ¥ Condo ¥ 2 Bedroom ~

Edge on Triangle Park - Days on Market Trend

Average Days on Market ¥ 89%

8 Days

Year-over-Year

Little Portugal - Days on Market Trend

Average Days on Market 3 69%

8 Days

Year-over-Year

Puc. 2.11 CraTtuctuka 1o OyJIUHKY.
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€1uHa BIIMIHHICTD, 11O IO PO3TOPHYTOrO JOJATKy y KOpHCTyBada € IyOJIiuyHUMN

JOCTYII.
BucHoBku 10 po3ainy 2

VY nanomy po3aini OyJ0 CIPOEKTOBAHO KIIEHTCHKY YaCTHHY 3aCTOCYHKY, HaJIaHO
MPUKIAAN TUIOBUX 1HTEp(]EiCiB, MpoaHaTI30BaHO OCHOBHI XapaKTEPUCTUKH Ta

MPOJIEMOHCTPOBAHO MPUKJIIATU POOOTH.
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BUCHOBKHA

Po3poOka koMIuieKCHHUX Oi3HEC pIllleHb € JOCTaTHhO CKJIAIHHUM 3aBIaHHSM,
OCKIJTbKM HaBITh JJIi JOCBIYEHHOTO PO3POOHUKA € BAXJIMBUM TMMOOYABAaTH TaKy
apXiTEKTypy, AKa OyJe JETKO PO3IINPIOEMOIO 1 BOJHOYAC MOXKE IMiI1aBaTHCh BHCOKIH
Harpys3ii. L{e Bce moTpiOHO 11715 TOTO, 1100 y pa3i moTpedu 0 1aBaHHS HOBOTO KOHTEHTY

y IOJIaTOK He 3aiimMaino 6arato 4Jacy.

Takox OyJa mpoBeaeHa poooTa 1o poOOTi 3 CyJaCHUMHM TEXHOJIOTISIMU 1 pO3POOKOIO
BJIACHOI apXITEKTypu Ta MOJEII JJIi HEHPOHHOI Mepexl 1 BAAJIOCh ii OOTOpHYTH Yy
abcTpakuiinuit cinoi y Burisaal API, mo0 po3poOunkam, ski OynyTh HpaioBaTH 3

IMPOOAYKTOM HaI[aJ'Ii 6y.]IO AOCTAaTHBO IIPOCTO HOoro PO3MLINPIOBATHU Ta OHOBJIFOBATHU.

Bukonana po6oTta mokasye NMepcrneKTHBHICT, aBTOMATH3AIlll CUCTEM arperaTopis
HEPYXMOCTI, OCKIJIbKM TaKMM YHMHOM KIHIIEBUA KOPUCTYyBad Ma€ BHUKOHATH JIMIIE
JeKiTbKa KpOKiB, 100 o0OpaTH HEPyXOMICTh, IO Yy HAll HACHYCHHUH dYac €

HaJ[3BUYAHOIO [IEPEBArol0 CEpell KOHKYPEHTIB.

[lincymoByroun, mpu po3pobii OyB NpOBeNEeHUN TIyOOKHI aHami3 cydacHUH
TEXHOJIOT1A Ta MOXKJIMBOCTEH 1 11€ a0 3MOTy 00paTu HaHO1IbII 3pyyHl Ta 3pO3yMiji

THCTPYMEHTH JIJ1s1 PO3POOKH, 1110 TAKOXK MOKE OYTH BUKOPUCTAHO Y MPAKTUYHUX IIIAX

CIIUCOK BUKOPUCTAHHUX /T7KEPEJI

1. Haverbeke M. Eloquent JavaScript: A Modern Introduction to Programming.
San Francisco, 2019. — 474 p.
2. Learning Vue.js 2 by Lt Dornan3. MySQL Cookbook, 3rd Edition by Paul

DuBoiis. Pexxum nocrtymy: https://madewithvuejs.com/books5.

3. Getting Started with MySQL. — [Enekrponnnii pecypc]. — Pexxum moctymy:
https://dev.mysqgl.com/doc/mysql-getting-started/en/


https://madewithvuejs.com/books5
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4. Amazon Relational Database Service Guide. — [Enekrponnuii pecypc]. — Pexxum

noctymy: https://aws.amazon.com/ru/rds/7.

5. CMA script 141 reference. — [Enexrponnuii pecypc]. — Pexxum gocrymy:
https://javascript.info/8.

6. Advanced Guide to Vue.js — [Enekrponnuii pecypc]. — Pexum mocrymy:
https://ru.vuejs.org/v2/guide/

7. Developing Relational Databases. — [Enektponnuii pecypc]. — Pexum qoctyiy:

https://stackoverflow.com/questions/3855127/dbs-mysal

8. Class composition in Node js — [Enektponnuii pecypc]. — Pexum moctymy:
https://alligator.io/js/class-composition/

9. Artificial Neural Networks as Models of Neural Information Processing //
Frontiers Research Topic. Retrieved 2018-02-20.

10. Warren S.M., Pitts W. A Logical Calculus of ldeas Immanent in Nervous
Activity // Bulletin of Mathematical Biophysics. 5 (4),1990. — P. 115-133.

11. T'ony6eB FO. ®@. HeiipocereBbie MeToAbl B MexaTpoHuke. — M.: 31-Bo Mock.
yHTa, 2007. — 157 c.

12. TletpoB A. II. O Bo3moxnOcTsx mepcentpona // Mssectuss AH CCCP,
Texuuueckas kuobepuernka. — 1964. — No 6.

13. Rumelhart D.E., Hinton G.E., Williams R.J., Learning Internal Representations
by Error Propagation. In: Parallel Distributed Processing, vol. 1, pp. 318—362.
Cambridge, MA, MIT Press. 1986.

14. TurepHer pecypc: http://itcm.comp-sc.if.ua/2017/Sineglazov.pdf

15. InTepuer pecypc:
http://imlda.org/papers/doc/2011/no1/Rudoy2011Selection.pdf

16. Pynoii I'. Y. Beibop GpyHKIIMM aKTUBAIIMU MPU MPOTHO3UPOBAHUKM HEHPOHHBIMHU
cetsimu I'. U. Pynoii MockoBckuil usznko-texunueckuii ”HCTUTYT, @YIIM, kad.

«HHTGHHCKTyaHBHLIe CHUCTCMBI».
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The Documentation Roadmap should be the first place a new reader of the SAD begins. But for new
and returning readers, it is intended to describe how the SAD is organized so that a reader with specific
interests who does not wish to read the SAD cover-to-cover can find desired information quickly and
directly.

Sub-sections of Section 1 include the following.

e Section 1.1 (“Document Management and Configuration Control Information”) explains revision
history. This tells you if you’re looking at the correct version of the SAD.

e Section 1.2 (“Purpose and Scope of the SAD”) explains the purpose and scope of the SAD, and
indicates what information is and is not included. This tells you if the information you’re seeking is
likely to be in this document.

e Section 1.3 (“How the SAD Is Organized”) explains the information that is found in each section of
the SAD. This tells you what section(s) in this SAD are most likely to contain the information you seek.

e Section 1.4 (“Stakeholder Representation™) explains the stakeholders for which the SAD has been
particularly aimed. This tells you how you might use the SAD to do your job.

e Section 1.5 (“Viewpoint Definitions”) explains the viewpoints (as defined by IEEE Standard 1471-
2000) used in this SAD. For each viewpoint defined in Section 1.5, there is a corresponding view
defined in Section 3 (“Views”). This tells you how the architectural information has been partitioned,
and what views are most likely to contain the information you seek.

e Scction 1.6 (“How a View is Documented”) explains the standard organization used to document
architectural views in this SAD. This tells you what section within a view you should read in order to
find the information you seek.

1.1. Document Management and Configuration Control
Information

e Revision Number: 0.1

e Revision Release Date: 19.04.2022

e Purpose of Revision: Initial project release

e Scope of Revision: Whole project

1.2. Purpose and Scope of the SAD

This SAD specifies the software architecture. All information regarding the software architecture may
be found in this document, although much information is incorporated by reference to other documents.

What is software architecture? The software architecture for a system!is the structure or structures of
that system, which comprise software elements, the externally-visible properties of those elements, and
the relationships among them [Bass 2003]. "Externally visible” properties refers to those assumptions
other elements can make of an element, such as its provided services, performance characteristics, fault

1 Here, a system may refer to a system of systems.

handling, shared resource usage, and so on. This definition provides the basic litmus test for what
information is included in this SAD, and what information is relegated to downstream documentation.

Elements and relationships. The software architecture first and foremost embodies information about
how the elements relate to each other. This means that architecture specifically omits certain
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information about elements that does not pertain to their interaction. Thus, a software architecture is an
abstraction of a system that suppresses details of elements that do not affect how they use, are used by,
relate to, or interact with other elements. Elements interact with each other by means of interfaces that
partition details about an element into public and private parts. Software architecture is concerned with
the public side of this division, and that will be documented in this SAD accordingly. On the other hand,
private details of elements—details having to do solely with internal implementation—are not
architectural and will not be documented in a SAD.

Multiple structures. The definition of software architecture makes it clear that systems can and do
comprise more than one structure and that no one structure holds the irrefutable claim to being the
architecture. The neurologist, the orthopedist, the hematologist, and the dermatologist all take a
different perspective on the structure of a human body. Ophthalmologists, cardiologists, and podiatrists
concentrate on subsystems. And the kinesiologist and psychiatrist are concerned with different aspects
of the entire arrangement’s behavior. Although these perspectives are pictured differently and have very
different properties, all are inherently related; together they describe the architecture of the human body.
So it is with software. Modern systems are more than complex enough to make it difficult to grasp them
all at once. Instead, we restrict our attention at any one moment to one (or a small number) of the
software system’s structures. To communicate meaningfully about an architecture, we must make clear
which structure or structures we are discussing at the moment—which view we are taking of the
architecture. Thus, this SAD follows the principle that documenting a software architecture is a matter
of documenting the relevant views and then documenting information that applies to more than one
view.

For example, all non-trivial software systems are partitioned into implementation units; these units are
given specific responsibilities, and are the basis of work assignments for programming teams. This kind
of element will comprise programs and data that software in other implementation units can call or
access, and programs and data that are private. In large projects, the elements will almost certainly be
subdivided for assignment to sub-teams. This is one kind of structure often used to describe a system.
It is a very static structure, in that it focuses on the way the system’s functionality is divided up and
assigned to implementation teams.

Other structures are much more focused on the way the elements interact with each other at runtime to
carry out the system’s function. Suppose the system is to be built as a set of parallel processes. The set
of processes that will exist at runtime, the programs in the various implementation units described
previously that are strung together sequentially to form each process, and the synchronization relations
among the processes form another kind of structure often used to describe a system.

None of these structures alone is the architecture, although they all convey architectural information.
The architecture consists of these structures as well as many others. This example shows that since
architecture can comprise more than one kind of structure, there is more than one kind of element (e.g.,
implementation unit and processes), more than one kind of interaction among elements (e.g.,
subdivision and synchronization), and even more than one context (e.g., development time versus
runtime). By intention, the definition does not specify what the architectural elements and relationships
are. Is a software element an object? A process? A library? A database? A commercial product? It can
be any of these things and more.

These structures will be represented in the views of the software architecture that are provided in Section
3.

Behavior. Although software architecture tends to focus on structural information, behavior of each
element is part of the software architecture insofar as that behavior can be observed or discerned from
the point of view of another element. This behavior is what allows elements to interact with each other,
which
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is clearly part of the software architecture and will be documented in the SAD as such. Behavior is
documented in the element catalog of each view.

1.3. Viewpoint Definitions

The SAD employs a stakeholder-focused, multiple view approach to architecture documentation, as
required by ANSI/IEEE 1471-2000, the recommended best practice for documenting the architecture
of software-intensive systems [IEEE 1471].

As described in Section 1.2, a software architecture comprises more than one software structure, each
of which provides an engineering handle on different system qualities. A view is the specification of
one or more of these structures, and documenting a software architecture, then, is a matter of
documenting the relevant views and then documenting information that applies to more than one view
[Clements 2002].

ANSI/IEEE 1471-2000 provides guidance for choosing the best set of views to document, by bringing
stakeholder interests to bear. It prescribes defining a set of viewpoints to satisfy the stakeholder
community. A viewpoint identifies the set of concerns to be addressed, and identifies the modeling
techniques, evaluation techniques, consistency checking techniques, etc., used by any conforming view.
A view, then, is a viewpoint applied to a system. It is a representation of a set of software elements,
their properties, and the relationships among them that conform to a defining viewpoint. Together, the
chosen set of views show the entire architecture and all of its relevant properties. A SAD contains the
viewpoints, relevant views, and information that applies to more than one view to give a holistic
description of the system.

The remainder of Section 1.5 defines the viewpoints used in this SAD. The following table summarizes
the stakeholders in this project and the viewpoints that have been included to address their concerns.

Table 1: Stakeholders and Relevant Viewpoints

Stakeholder Viewpoint(s) that apply to that class of
stakeholder’s concerns

Navrotskyy Maksym Masters program student

1.3.1. Masters program student Viewpoint Definition
1.3.1.1. Abstract

This viewpoint describes the view of a student in masters program who’s grade is dependant
on the result of the project

1.3.1.2. Stakeholders and Their Concerns Addressed

Main concern of a student is to get their project up to university’s standard and to get best
possible grade

1.3.1.3. Elements, Relations, Properties, and Constraints



80

The software consists 2 main script that incorporates multiple modules for interior/exterior
image recognition and analysis, numpy and pyplot for visual representation, and fpdf for report
creation

1.3.1.4. Language(s) to Model/Represent Conforming Views

Software was made on python using C++ external modules with compiler

2.Architecture Background
2.1. Problem Background

The project has a n image processing system that specifies whether the image is exterior or interior, so
the user has a proper image of the building itself.

2.1.1. System Overview
This software takes a image and predicts is class (whether interior or exterior)

2.1.2. Goals and Context

The goal is to create software that helps to recognise whether image is interior or exterior, for proper
use cases
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Figure 2: Software’s layered architecture diagram

2.1.3 Elements catalog
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Presentation Layer. Deals with presentation logic and the pages rendering. Control Layer. Manages the

access to the domain layer.

Domain Layer. Related to the business logic and manages the accesses to the resources layer.

Resources Layer. Responsible for the access to the enterprise information system (database, data

warehouse, storages etc.)

Shared Layer. Gathers the common objects reused through all the layers.

2.1.4. Significant Driving Requirements
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e Implementation of multiple different modules
e Single script does all (AlO)

e Data aggregation
2.2. Solution Background
2.2.1. Architectural Approaches

The AIlO architecture was chosen due to relatively small amount of data that needs to be processed and
the analytical nature of the project

2.2.2. Analysis Results

After development in testing this architecture proved to be sufficient for the set task

2.2.3. Requirements Coverage
e Python interpreter
e C++ development kit

e PDF reader
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4.Directory
4.1. Index
4.2. Glossary

Term Definition

the externally visible

software architecture The structure or structures of that system, which comprise software elements,

properties of those elements, and the relationships
among them [Bass 2003]. "Externally visible”

properties refer to those assumptions other elements

can make of an element, such as its provided

services, performance characteristics, fault handling,

shared resource usage, and so on.
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view A representation of a whole system from the perspective of a related set of concerns [IEEE
1471].
A representation of a particular type of software
architectural elements that occur in a system, their
properties, and the relations among them. A view
conforms to a defining viewpoint.
view packet The smallest package of architectural documentation that could usefully be given to a
stakeholder. The
documentation of a view is composed of one or more
view packets.
viewpoint A specification of the conventions for constructing and using a view; a pattern or
template from which to
develop individual views by establishing the
purposes and audience for a view, and the techniques
for its creation and analysis [IEEE 1471]. Identifies
the set of concerns to be addressed, and identifies the
modeling techniques, evaluation techniques,
consistency checking techniques, etc., used by any

conforming view.

4.3. Acronym List

API Application Programming Interface; Application
Program Interface; Application Programmer
Interface

ATAM Architecture Tradeoff Analysis Method

CMM Capability Maturity Model

CMMI Capability Maturity Model Integration

CORBA Common object request broker architecture

COTS Commercial-Off-The-Shelf

EPIC Evolutionary Process for Integrating COTS-
Based Systems

IEEE Institute of Electrical and Electronics Engineers

KPA Key Process Area

(0]0) Object Oriented

ORB Object Request Broker

oS Operating System

QAW Quality Attribute Workshop
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RUP Rational Unified Process

SAD Software Architecture Document

SDE Software Development Environment

SEE Software Engineering Environment

SEI Software Engineering Institute
Systems Engineering & Integration
Software End Item

SEPG Software Engineering Process Group

SLOC Source Lines of Code

SW-CMM Capability Maturity Model for Software

CMMI-SW Capability Maturity Model Integrated - includes
Software Engineering

UML Unified Modeling Language
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