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AHOTAIIISA

JIMIIITOMHHMIM MIPOEKT MPHUCBIYCHUN PO3poOILIi TEPCOHANI30BAHOI BEO-CHCTEMU
pEKOMEHJIallli KHUT Ha OCHOBI BMHOJ00aHb KOpucTyBaya. OCHOBHOIO METOIO €
CTBOPCHHsI CEpBICy, sAKuH 3abe3medye TOUYHI Ta pEIeBAaHTHI pPEeKOMEHAIll,
BUKOPHCTOBYIOYM KOHTEHTHO-OPIEHTOBAHY pEeKOMEHMAIlIHY cuctemy. J[kepenom
nanux € nyomiyHe API 6i6miotexkn OpenLibrary, 1mo 103BOJsi€E OTpUMYBATU
iHpopMaIlit0o PO KHUTH Ta aBTOpiB. s oOpOOKM 3amuTIB BUKOPHUCTOBYETHCS
FastAPI, a mexanizmu (inbrparnii peanizoBani 3a gornomoroto TF-IDF-moneni ta
OOYHCIIGHHS] KOCHMHYCHOI CXOXXOCTI MIXK omucamMud TBOpiB. BeO-iHTepdetic
peamizoBaHo 13  BukopuctanHsiM ~ HTML-mabnoHiB, CKpUOTIB  MOBOIO
nporpamyBaHHsi JavaScript Ta CSS-cTwiiB, 110 Ja€ MOXJIUBICTH peajizyBaTu

CydyacHMA Ta IHTYiITHBHO 3pO3yMUIMA [  KOpUCTyBada 1HTepQeiic.

ANNOTATION

The diploma project is dedicated to the development of a personalized web-
based book recommendation system based on user preferences. The main goal is to
create a service that provides accurate and relevant recommendations using a
content-based recommendation system. The data source is the OpenLibrary public
API, which allows retrieving information about books and authors. FastAPI is used
for request processing, and filtering mechanisms are implemented using a TF-IDF
model and cosine similarity calculations between book descriptions. The web
interface is developed using HTML templates, JavaScript programming language

scripts, and CSS styles, enabling a modern and user-friendly interface.
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1. HAUMEHYBAHHS TA OBJIACTD
3JACTOCYBAHHA

Jlane = TexHIYHEe  3aBAAaHHS  TIONMIUPIOETBCS  HA  PO3POOKY
NepCOHAII30BAaHOTO BeO-CepBICY ISl PEKOMEHJallliii KHUT Ha OCHOBI
KOPHUCTYBAIlbKUX YIOAOO0aHb, a TaKOXX Ha MIATPUMKY, PO3LIUPEHHS Ta
OTTHMI3aIli0 PO3POOIECHOTO CEPBICY.

OO6nacTio 3acTocyBaHHS IIi€l CHUCTEMH € OHJIaMH-IIaThopMu s
YUTaviB, €JICKTPOHHI O10JIOTEKH, KHMKKOBI CEPBICH Ta OCBITHI pecypcH, a
TaK0XX OKpeMi YyuTadi, 0 0axar0Th 3HAWTH HOBI KHUTH BIJMOBIIHO /10 BIACHUX

yHo/100aHb.

2. IIIACTABU JJ1d PO3POBKH

[TincraBoro AJjist po3poOKU JaHOT CUCTEMHU € 3aBJIaHHS JJI1 BUKOHAHHS
po0OOTH KBaMi(iKaIiitHO-OCBITHHOTO PIBHS «OaKaliaBp 1HKEHEpPIi MPOTpaMHOTO
3a0e3neueHHs», sKkuid OyB 3aTBep/ykeHHil (akynbreroM “IHdopmaTuku Ta
OOUYMCITIOBANIBHOT ~ TeXHIKW® ~ Kadeapow  OO0YMCIIOBaIbHOL TEXHIKH
HamionaneHoro  TexHiuHoro  YHiBepcutery — Ykpainm  «KuiBcbkuit

[TonitexHiuHUM IHCTUTYT iM. [ropst CIKOPCHKOTOM.

3. META TA IIPUBHAYEHHSA PO3POBKU

MeTor0 po3poOKu € CTBOPEHHS BEO-CUCTEMHU, sIKa HA/1a€
MEPCOHAJII30BaH1 PEKOMEH/1allli KHUT, OPIEHTYIOUMCH Ha BOJOOAaHHS
KOPHUCTYBaya, XKaHPOB1 IHTEPECH Ta TEMATUYHY OJIM3bKICTh JITEPAaTypPHUX
TBODIB.

[Ipu3HaueHHs cUCTEMU TOJIATAE B 3a0€3MEUCHH] 3PYYHOTO
THCTPYMEHTY JJIA MiI00py KHUIKOK, 110 BiJIMOBIAI0Th YUTAILKUM THTEpEcaM,
3 METOIO MOKPAIEHHS] KOPUCTYBAILIBKOTO JOCBITY, MiBUILICHHS
3aI[1KaBJICHOCT] Y YUTaHHI Ta CIPOUIECHHS HaBIrauli y BEJIMKOMY MAacHBI

JiTepaTypHoi iHpopMalIii.

Apk.
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4. JLVKEPEJIA PO3POBKHA

Jxepenamu iHdOpMaIliii, 1110 BUKOPUCTOBYBAJIACs ITiJT Yac PO3POOKHU
BeO-cepBICy € icHYyroUi cepBicH, odimiitHa qokymeHnTaiiss Open Library API,
Fast API, inTepHeT cTarTi 3 MOpHKIagaMU peai3allii Ta BUKOPHUCTAHHS

OKpeMHUX (YHKIIIH.

5. TEXHIYHI BUMOI'

5.1 Bumoru 10 po3po0.1eHOro MpPoayKTy
Po3po6enuit Be0-3aCTOCYHOK Ma€ 3aI0BOJIbHSITH HACTYITHI BUMOTHU:
o [lpoctuii Ta 3po3yminuii iHTEepdeiic
e VHiBepcagbHa CHCTEMa PEKOMEHJallid, ska 3abe3neduye n00ip KHUT 3a
PI3HUMH KPUTEPISIMUA — TEMATUYHO NO/11I0HOI0 KHUTOIO, CXOKUM aBTOPOM abo
oOpaHUMU KaHPAMH

e Bucokwuii piBeHb MBUAKOAIT

5.2 BuMoru 10 nporpaMHoOro 3a0e3rne4eHHs:

e OC Windows, MacOS, Linux
e [DE PyCharm 2021 Bepcii abo HoBiIIIe
e bpay3sep

5.3 Bumoru 10 anapaTHOl YaCTUHM:

e [IIT ve menme Hix AMD Ryzen 7 3750H
e ROM He menme Hixk 64 I'b
e RAM He menmie Hix 8 ['b

Apk.
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3m. | Apk. Ne nokym. Mignuc | dara




6. ETAIIN PO3POBKHA

Ha3Ba eramniB BUKOHaHHS TepMiH BUKOHAHHS

3aTBepIKEHHS TEMH POOOTH

BuBuenns ta anani3 3aBaaHHs

Po3po0ka apxiTekTypu Ta 3araibHOI
CTPYKTYPH CHCTEMHU

Po3pobka cTpyKTyp OKpEMHUX YaCTUH CUCTEMU

[Iporpamua peanizaiiisi CHCTEMHU

BunpasneHHs NOMWIOK

OdopmieHHs MOSCHIOBATILHOT 3aMUCKU

[AJIL1.467200.002 T3

3m.

Apk.

Ne nokym. Hignuc | dara
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API

CORS

DOM
JSON

JS

OLID

REST
TF-IDF

FastAPI

IHEPEJIIK CKOPOYEHDb

(Application Programming Interface) [aTepdeiic npuknagHoro
porpamMyBaHHS
(Cross-Origin Resource Sharing) Mexanizm 00MiHYy pecypcaMu Mix
PI3HUMH JKEpeIaMu
(Document Object Model) O6’exTHa MOEITb TOKYyMEHTA
(JavaScript Object Notation) ®opmaT 0OMiHY CTPYKTYpOBaHUMHU
TaHUMU
(JavaScript) MoBa ciieHapiiB 1Jis JTUHAMIYHOI HOBEAIHKH BEO-
CTOPIHOK
(OpenLibrary Identifier) YHikansHu#l 11€HTU(PIKATOP KHUTH B
OpenLibrary
(Representational State Transfer) ApxiTekTypHHil CTUIIb BeO-CEPBICIB
(Term Frequency — Inverse Document Frequency) MeTtoa BaroBoro
OI[IHIOBAHHSI CJIIB Y TEKCTax
(Fast Python Web Framework) BucokonponyktuBauii ppeiiMmBopk

11 ctBopeHHs1 AP
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BCTVYII

VY cyuacHOMY CBIiT1 00CST AOCTYHOI IHPOpPMAILIii CTPIMKO 3POCTAE Ta OXOILIIOE
MPakTUYHO BC1 cdepu JIOACBKOI JISJIBHOCTI — BIJ MY3UKH, Bieoirop i
pO3BaKaJIBHUX MAaTEPialliB 10 HAYKOBHX JOCIIKEHB 1 aHATITUYHUX CTaTeH. 3 OJJHOTO
OOKy, I1I¢ BIJIKpMBa€ IIMPOKI MOXJIMUBOCTI [JI1 PO3BUTKY, camMmopeaiiaiii Ta
BIJIIOYMHKY, a 3 IHIIOTO — CTBOPIOE HOB1 BUKJIMKH, TIOB’3aH] 31 CKJIaHICTIO MOIIYKY
came Ti€i iH(popMallii, ika BiIMOBIAATUME OCOOMCTUM IHTEpEcaM KOPUCTyBaya.

J11st BUpilieHHs Mpo0seMu 0€3KIHEUHOTO BUOOPY M1 Yyac MOIIyKy He0O0X1HO1
iH(popmarllli y OUIBIIOCTI Cy4YaCHUX CEpBICIB 3aCTOCOBYIOTHCS PEKOMEHJIallliiHI
CUCTEMH, SKI miaduparoTh i1HGOpMaliiiHi 00’€KTH BIANOBIAHO N0 YMHOJ00aHb
KOpPUCTyBaua, i JIIOJAEH 31 CXOXKUMH YyHOJ0O0aHHSMHU, MatrepiaiiB, IO BXKe
criogo0anucsi KOpUCTyBady. BUKOpPHCTaHHA pPEKOMEHAALIMHUX CHCTEM JI03BOJISIE
3aBXXJI1 OTPUMYBATH MM1I0IPKU CBIKUX MaTepiaiiB BIIMOBIHO /10 BIACHUX 1HTEPECIB
I1]1 YaC BUKOPUCTAHHSI CEPBICIB, 110 3a0e31euy€e NPUEMHUNA KOPUCTYBALIBKUM TOCBII.

JIJisi KHKKOBHX CEpBICIB CTBOPEHHS SIKICHUX PEKOMEHJAIlii € 0COOIUBO
BOXJIMBUM Yepe3 PI3HOMAHITHICTh JOCTYITHOI JIITEpAaTypu Ta CKIATHICTh PYYHOTO
MOIIYKY PpEeNeBAaHTHUX BHAAHb Cepel THCSY AOCTYNMHUX mo3uiiil. Came Tomy
BIIPOBA/KCHHS CUCTEMHU TMEPCOHANII30BAHMX PEKOMEHJAIlli y Be0-3aCTOCYHOK
MiABUILYE€ €(GEeKTUBHICTh B3a€EMOJIII 3 KOPUCTyBaueM 1 CIpUSIE 3POCTAHHIO
3aI[1KaBJICHOCT] Y YUTaHHI.

Meroto naHOi IUIIJIOMHOI POOOTH € OCIHIJDKEHHS MPUHIUIIB MOOYI0BU
pPEKOMEHJAIIMHUX CUCTEM, aHaji3 IX IepeBar, HENONIKIB Ta OCOOJUBOCTEHN
peamizallii, a TakoX po3poOka BeO-3aCTOCYHKY IJisi peKOMEH/allli KHUT Ha OCHOBI
ynoio6anb kopuctyBada. OiHaIbHUN IPOTPAMHHN TPOYKT MAa€ HA METI 3A0XO0YCHHSI
JI0 YUTaHHS 4Yepe3 HaJaHHs MEepCOHANI30BaHMX PEKOMEHJallli, a peamizamis y
¢dopMmaTi BeO-3aCTOCYHKY 3abe3redye HOro AOCTYIHICTh 13 OyIb-SKOTrO MPHUCTPOIO,

10 MiATpUMye Opaysep.
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PO3JILI 1
AHAJII3 IPEJJMETHOI OBJIACTI

1.1. Orasa pekoMeHIalIHUX CUCTEM

VY cydacHoMy iH(pOpMaIIHHOMY CEpEOBUIIl KOPUCTYBaul MAaIOTh AOCTYH 0
BEJIMKOI KUTBKOCTI IU(POBUX MaTepiaiiB: My3UkH, (ijbMiB, KHUT, HOBUH Ta 1HIIUX
JKepen. 3 0JHOTO OOKY, 1€ BIIKPUBA€E HOB1 MOKJIMBOCTI IS HABYAHHS, JIO3BIJUIS Ta
CaMOPO3BHUTKY, POTE BOAHOUYAC BHHHUKAE TTPoOIeMa — CKJIAJHICTh Y BUOOpi. YacTo
OyBae Ba)KKO 3HAWTU caMme TI MaTepialiv, sKl AIMCHO BIANOBIJAIOTH 1HTEpeEcam 1
norpedaM KOHKpETHOI JroAuHU. CaMe TOMY 3pOCTa€ 3HAu€HHS 1HCTPYMEHTIB, SIKi
JOTIOMAararTh NiA0MpaTy 1HPOPMALIII0 BIAMOBIAHO 10 KOPUCTYBAUBKHUX YIIOJA00AHb.
Jlo TakuX IHCTPYMEHTIB HaJeKaTh PEKOMEH IalllifHI CUCTEMH.

PexomennaiiiiHi cucteMu — 1€ Mporpamu, K1 aHali3yI0Th 1H(OpMAIliI0 PO
KOpHUCTyBauda abo mpo cami 00’€KTH, 11100 aBTOMaTUYHO MPOMOHYBATH BapiaHTH, 5Kl
MOXYTb 3aIliKaBUTH came ioro. [1] BoHn akTHBHO BUKOPHCTOBYIOTHCS Y Oararbox
NONyJISIPHUX cepBicax, Takux sk YouTube, Netflix, Amazon, Spotify Tomo. ¥V Takux
CUCTEMaX KOXKeH KOPHCTyBau OayuTh BIACHI pEeKOMEHMalli, siki (OpMYIOThCS Ha
OCHOB1 WOTO aKTHMBHOCTI, 1HTEpECIB a00 CXOXKOCTI 3 IHIIUMHU KOPHCTyBauyaMH, IO
JT03BOJISIE SIKICHO BUJUISITH CEpPBIC HA TIIl KOHKYPEHTIB.

[Tepmri cipoOu CTBOPEHHS MOAIOHUX CHCTEM IMoJauch me y 1990-x pokax.
Cnouatky ne OyaM AOCHTh IPOCTI PIIIEHHA, SIKI MOKAa3yBajlyd HAWMOMYJISPHILII
00’ekT a00 BpPYYHY CTBOPEHI CIUCKU. 3rOAOM MIAXOAU CTalM CKJIAAHIIIUMU:
MoYajid BUKOPUCTOBYBATH MaTEMaTHYHI MOJIEIl, METOIU MAIIMHHOTO HaBYaHHS,
00pOOKYy BEJMKUX OOCATIB TaHUX.

IcHy€ KibKa OCHOBHUX MIIXOAIB 10 MOOYI0BH PEKOMEHAAIMHUX CUCTEM:
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KonTenTHO-0picHTOBaHMIl miaxia (content-based filtering):

[Mpuniun: pekomennanii (GOpMyIOThCS Ha OCHOBI BJIACTUBOCTEW camMoro 00’€kTa

(HampuKIIaI, )KaHPY, KIIFOYOBHX CITIB Y OMKCI KHUTH) Ta BIIOJ00aHL KOpHUCTYyBava. [2]

IlepeBarm:

HE 3JICKUTH BiJl IHIIUX KOPUCTYBaYlB;

MPAIfioe HABITh MPU MaTiH KiIJTbKOCTI JaHUX;

00pe MAXOIUTH JISl HOBUX CUCTEM.

Heponiku:
CKJIaJIHO PEKOMEHIyBaTH IIOCh 30BCIM HOBE, BIIMIHHE BIJ] MOMEPEIHHOTO
BUOODY;

HeMae “‘eeKTy 3IMBYBaHHS” — CHCTEMa PEKOMEHJIYE T€, 1110 CXO0KE Ha BXKe

BIJIOME.

KoJsiadopaTusHa ¢inbrpauis (collaborative filtering):

IMpuHuMn: cucremMa aHaai3ye MOBEIIHKY 1HIIUX KOPUCTYBa4iB 1 IPOMOHYE 00’ €KTH
Y y y y )

SIK1 CIIO00AIIMCS TUM, XTO Ma€ Mo i0H1 iHTepecH. [3]

IlepeBaru:

JI03BOJISIE BIIKPUBATH HOBI, HECIIO/IIBaH1 BapiaHTH;

MpaIfoe He3aleKHO BiJl OMTUCIB 00’ €KTIB.

Henouikn:

noTpiOHA BETWKA KUTbKICTh KOPUCTYBAYIB 1 JAHUX;

HE nparoe 1o0pe, AKII0 KOPUCTyBad HOBUI a00 00’ €KTIB 111e Majio (mpodiema

“X0JIOJTHOTO CTapTy”).

3M.
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I'iopuanmit migxia (hybrid):

IIpuHuMN: TMO€IHAHHS JEKUIBKOX TJIXOJIB, HaWyacTilmie KOHTEHTHOro Ta
K0J1a00paTUBHOTO. [4]
IlepeBarmu:

® KOMIICHCYE HEIOIKH KOKHOTO 3 OKPEMHUX METO/IIB;

® THYYKICTH 1 BUIIIAa TOYHICTh PEKOMEHIAIIIH.
HenoJjiku:

® CKJIQJHICTh peai3ariii;

e 10Tpeda B OUIBIININ KITBKOCTI pECYPCIB.

Iixxix Ha ocHoBi 3HaHb (knowledge-based):

IIpuHnMIm: cucTeMa BpaxOBY€ YITKO 3aJaHi BUMOTH KOPHCTyBaua, HaIPHUKIIAI:
“KOpOTKa KHUTA MPO NOJO0POXKI1 3 XOPOIIUMH BiAryKamu™ . [5]
IlepeBarmu:

e JIa€ TOYHI PE3yJbTATH BIATIOBIIHO J0 KPUTEPIiB;

¢ He noTpelye NaHUX MPO IHIIMX KOPUCTYBAYIB.
Henonixu:

e MEHUI THYYKUH;

e OOMEXEHICTb, SIKIII0 KOPUCTYBay HE 3HAE, 110 came IIYKae.

Jlist peanizanii ciCTeMH PEKOMEHAALIN KHUT JJI IUILUIOMHOTO MPOEKTY Oyi10
00paHO KOHTEHTHO-Opi€HTOBaHMH MmiXiA. Bid He moTpedye BeNMnKoi KUIBKOCTI JJaHUX
PO IHIIUX KOPHUCTYBauiB, 110 OCOOJIMBO 3pYyYHO Ha €Tarl TeCTyBaHHA a00 KOJH
CHUCTEeMa II[e¢ He Ma€ MOCTiiHOI ayauTtopii. Takuil BapiaHT J03BOJISIE MPAIIOBATH
HaBITh TO/I1, KOJIM KUTBKICTb BIATYKIB, OI[IHOK UM 30€pEKEHUX CIHICKIB 1€ Ty>KE MaJa.

VY cdepi pexomeHaaliii KHUT TakKi CHUCTEMHU € BaXXJIMBUMH, aJK€ BOHU
JOTIOMAaraloTh MIBUJKO 3HAWTU MOTPIOHY JITEpATypy, MO3HAHOMHUTHCS 3 HOBHUMH

aBTOpaMHM, 3allIKaBUTUCA HE3HAWOMUMHU >KaHpaMW Ta B3arajl 3pOOWTH TIpolec
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YUTAHHS MPOCTIIIMM 1 3py4HiuM. ToMy o 110H1 pillIeHHs aKTUBHO 3aCTOCOBYIOThCS
HE JIMIIIe Ha KOMEPLIMHUX caiiTax, ajie i y 61010Tekax abo OCBITHIX ruiaTdopmax.
BiamosinHo, 3 mosiBOIO BigkpuTux mxepen ganux (OpenLibrary, Google Books
API, Goodreads) crano MoOXIMBO OTpUMYyBaTH 1H(oOpMalil0 Tpo KHUTH 0Oe3
HEOOX1THOCTI CTBOPEHHS BIacHOI 06a3u. Lle 3pydHo, aine € it HeloIK — Jac BiAMOBi Il
Ha 3alUTH MOXE OyTH OUTBIIMM, OCOOJMBO MpPH BEIMKOMY HaBaHTaxeHHI. Tomy
JesAKl ~ CHCTeMH  BHUKOPHUCTOBYIOTh  KOMOIHOBaHWMM  MiAXia:  30epiraroTh

HANMNOMyJIAPHIII KHUTY JTOKAJBHO, a PiIKiCHI OTpuMyIoTh uepe3 API 3a motpedu.

1.2. B3aemonis 3 API niist orpumanss iHgopmauii

CyuacHi peKOMEH/IalliHI CUCTEMU Il KHUT HEMOXJINBI 0€3 SKICHUX JKepell
JAaHUX, SIK1 HAYacTIe HalaloThCs yepes myOmiyHi nporpamui intepgericu (API). L1
IHCTPYMEHTH BIIIrpaloTh KIIOUYOBY pOJb, OCKUIBKH JIO3BOJISIFOTH aBTOMATHYHO
OTPUMYBATU CTPYKTYpOBaHy 1H(OpMAIliI0 MPO KHWUTH, aBTOPIB, >KaHPU Ta IHIII
MEeTaJaHi, M0 € JKUTTEBO HEOOXIAHUM s (YHKUIOHYBaHHA Oylb-sKOT
PEKOMEHIallIiHOT CUCTEMU.

binbmricts cyuacHux kHmkkoBux API mpaitorors 3a REST apxitektypoto, 1e
3anuTu  QopMmysoloThes Yy BuUDAl  cnemianbHux URL-aapec, a  BigmoBiml
MOBEPTAIOTHCA Y 3pYUHHUX ISt 00poOKku popmarax, nepeBaxkno JSON ado XML. [6]
J{nst pekoMeHTalitHuX CUCTEM 0COOJIMBE 3HAYEHHS Ma€ HE JIMIIEe JOCTYI 0 0a30BO1
iH(dopmarllii mpo TBOPH, a ¥ MOXKIUBICTH OTPUMYBATH JTOAATKOBI JaHl - peleH3li,
pPEUTHHTH, OOKJIAJIMHKY Ta JETAbHY KaHPOBY KJIacUQIKaIliio.

Ockiibky 1CHYE€ Kinbka nonysipHux API nist po60TH 3 KHUKKOBUMH JTAHUMHU,
BKJIMBO 3PO3YMITH, 32 SKHMH KPUTEPISIMUA BapTO OIIIHIOBATH iX MPUAATHICTH IS
KOHKPETHO1 cucTeMH pekoMeHAalii. [lepur Hi>k nepeiTu 10 1eTaabHOTO MOPIBHSAHHS
takux pimenb sk OpenLibrary, Google Books ta Goodreads API, BapTo uiTKO
BU3HAYUTH BUMOTH JIO /IeaTbHOTO KHMKKOBOTO API.

KirouoBuMu acniektamMu npu BUOOP1 €: MOBHOTA HAJaHUX JaHUX (HASBHICTh

yCIX HEOOXIHUX TIOJiB), OOMEKEHHS Ha KUIbKICTh 3allWTIB, IIBUIKICTH BIAMOBII
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cepBepa Ta JIEH31iHI yMOBH BHKOpucTaHHA. KoxkeHn 3 icHyrounx API mae cBoi
CHJIBHI Ta Cia0Ki CTOPOHM IIOJI0 IUX MapaMmeTpiB. Hampukman, neski pilieHHS
MOKYTh HPOMOHYBAaTH OUTBII JETaNbHY XAHPOBY Kiacu]ikailiio, TOAl SK 1HII -
Kpallle BIOPAIOTHCSA 13 3a0€31eUeHHsIM BUCOKOT IIBUAKOCTI BIATOBIII.

3 MeTor BHOOPY HaMpamoro jpkepena iHdopmailii A0 MPOEKTa MPOBEICHO

nopiBHHA HannomysipHimux APIL.

1.2.1 OpenLibrary API

OpenLibrary API € yacTuHOO ri100a1pHOr0 HEKOMEPUIHHOTO NpoeKTy Internet
Archive. API peanizoBane y Burisiar REST-cepsicy, mo no3sodisie Haacunata HTTP-
3alUTH 3 TapaMeTpamMu (HampuKIIaJ, Ha3Ba KHHUTU, aBTOp, KIIOUOBI CJIOBa) Ta
oTpumyBaTu BianoBial y ¢opmati JSON. [TinTpumyeThcs NOMIyK, AeTani3allis KHUTH,
JIOCTYII JIO aBTOPIB, )KaHPOBUX TeM, 11eHTudikaTopis (ISBN, OLID), a Takox criuckiB

CIIOPITHEHUX TBOPIB. [7]

IlepeBaru:

e [loBHICTIO BIAKpUTHI H0CTyN O0€3 MOTpeOH aBTOpHU3allii

e [lpoctuii y BUKOpucCTaHH1 (hopmaT 3aruTiB

e Benukuit o0csar 6€3komToBHOT iHPOpMAILIii PO KHUTH, AaBTOPIB, KAHPH
e IlinTprMKa ceMaHTUYHUX 3B’SI3KIB MK TBOpamu (depe3 subjects)

e Bucoka crabuibHicTh poOoTu API

e [ligxomuTh 1151 TOOYI0BU KOHTEHTHO-OPIEHTOBAHUX PEKOMEH/IAITIi

Henouaikn:
e [Hoxi nani HemoBHI a00 My0IHLOBaHI (OCOOIMBO B AaBTOPCHKHUX 3aIMCaXx)

e BiacyTHicTh peHTHHTOBOI 200 MOBHOIIHHOT PEIIEH31HHOT CUCTEMU
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1.2.2 Google Books API
Google Books API nanae noctyn no nanux Google Kuur, miarpumye
MMOBHOTEKCTOBHUH IMOIIYK, (DIIBTPAIIIIO 32 MOBOIO, JJATOIO MyOIiKaIllil, HASBHICTIO
dbparmenTiB. 3anutu peanizytorbes y Burisani GET-3anutiB 3 API-kitouem, sxuit
Bunaethes yepe3 Google Cloud Console. [§]
IlepeBaru:
e MOKIJIMBICTh HOBHOTEKCTOBOTO MOUTYKY
e Benmka KiTbKICTh KHUT Y PI3HUX MOBaxX
e [liaTprMKa TaHUX PO BUIAABHUIITBO, 00CST, TOCTYHHICTh, ISBN
Heponiku:

e (OO0oB’s3k0Ba aBTOpU3alis yepe3 API-kmou

Jo6oBe oomexxenHst KibKocTi 3anuTiB (1000 6e3K0ITOBHO)

BincyTHs giTka knacudikaiiisg 3a skaHpaMu a00 TeMaTUuKaMu

Heperynspaa cTpykTypa BianoBijiel (pi3Ha NOBHOTA JIJISl PI3HUX KHUT)

1.2.3 Goodreads API
Goodreads API no3BoJisiio mpairoBaTi 3 KHHKKOBOIO 023010, 110 BKJIFOYaia
PEUTUHTH, peleH3li, UUTaTh. 3anuTh 311HcHIoOBaIucs y gopmari XML, noctyn
HajaBaBcs micid peectpaii. [nardopma Hanexuts Amazon. [9]
IHepeBarmu:
e JlocTyn 10 yHIKaJIbHOI 0a3u pereH31id KOpUCTyBaviB
e Po3BuHEHa coIliajgbHa CKJIQJ0Ba: IUTATH, OTJISIH, YATALIBKI JOOIPKH
Heponiku:
e Odiuiino API Oinblie He MIATPUMYETHCS JI1 HOBUX PO3POOHUKIB
e [lpamtoe Timpku y popmari XML (He cydacHMid cTaHIapT)

e YacTo HecTabiIbHA POOOTA, OOMEXKEHHS JOCTYIY
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1.2.4 BookBrainz API
BookBrainz API € wactunow BiakpuToi iHiiatuBu Metabrainz Foundation
(amasor MusicBrainz). API peanizoBane depe3 REST-3amumtm, Bigmosimi
noBepTatoThes y popmati JSON. [linTpumyerbest oTpuManHs iHGOpMaIlii mpo TBOPH,
aBTOPIB, MepeKIIaan, BUgaHHs Toto. [10]
IlepeBaru:
e Binkpure, tokymeHTOBaHe, THyuke API
o [linTpumKka CKIQmHUX 3B’S3KIB MIXK CYTHOCTSMH (TBOPHM — BHJAHHA —
aBTOPH)
Hepnouiku:
o [lopiBHsAHO HeBenuKka 0aza JmiTepaTypu
e Henoctatapo manux 11 MoOyA0BH pEKOMEH Il 3a )KaHpaMu

e Maja KUTBbKICTh CYNPOBIIHUX METaIaHuX (OOKIAIMHKU, OTICH TOIIO)

1.2.5 OorpynuryBanns sudopy OpenLibrary API

Cepen posrassnytux APl HalOLIbI JOMUTBHUM JJIs peaiti3aiii KOHTEHTHO-
OpIEHTOBAHOI peKOMeHalliitHo1 cuctemu BusBuBCs OpenLibrary APL. YV mpoueci
aHami3zy OyJI0 BH3HAY€HO, IO BIH Ma€ HU3KY IepeBar, SKi iCTOTHO CIIPOIIYIOTh
PO3pOOKY TPOTOTHUITY cucTeMH. 30kpema, APl € BigkpuTuMm, He moTpedye Kiroua
noctynmy abo peecTpaiii, MmO A03BOJSE OApa3dy po3Moyarv IHTEerpaiio 0e3
J0IaTKOBUX HajamrtyBanb. Kpim Toro, APl Bupi3HseTbcs CTaOUIBHICTIO Ta Halae
JIOCTATHIO KUIBKICTh CTPYKTYpPOBAaHUX JaHUX MPO KHUTH, 30KpeMa: Ha3By, aBTOPIB,
OIHC, PiK MyOiKaIii, TeMaTuky (subjects), OOKIaIMHKY TOIIIO.

Bxkazani atpubyTtu 3poomim moxiauBuM BukopuctanHs OpenLibrary API sik
JoKepera TaHuX JUIs alifTOPUTMIB, K1 0a3yt0Thcsl Ha TeKcToBil cxoxkocTi (TF-IDF) ta
xKaHpoBoMy OGuIbTpyBaHHI. JlOCTyNHICTh TEMAaTHYHUX 3B’SI3KIB 1 KIIIOUYOBUX CIIB
no3BoJiniia opMyBaTH peKOMeHallli 0e3 HeoOX1AHOCTI 30epiraTv JOKajdbHI KOl

BEJIMKOI KIJIBKOCT1 00’ €KTIB.
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[TopiBHSHO 3 IHIIMMU TOCTYITHUMH pillieHHSIMU, TakuMHU K Google Books API
yn Goodreads API, OpenLibrary BusiBUBCS MEHII OOMEKEHUM Yy BUKOPHUCTaHHI.
3okpema, Google Books motpebye kimoua, Mae JiMITH Ha KIJTBKICTh 3alUTIB 1 HE
3a0e3nedye TMOBHOIIHHOT »kaHpoBoi kiacudikamii. Goodreads API nHapasi
OOMEXEeHHMI y JOCTYI AJii HOBUX KOpHCTyBauiB, a miarpumka API moctymoso
sropraetbes. 1o crocyeThest MeHIT BiJoMEX pillieHb, Takux sk BookBrainz API, To
BOHH III¢ HE 3a0€3IeuyI0Th MOBHOTH ¥ TJIMOMHU JaHUX, HEOOXIIHOI JUIs peai3alii
e(EeKTHUBHOT CHICTEMH PEKOMEHIAITIi.

VY pesynbraTi anamizy BcraHoBieHo, 1o OpenLibrary API 3a6esneuye
HAaWOUIBII ONTUMAJIbHE TIOEJHAHHS TaKUX XapaKTEPUCTHUK, SK BIIKPUTICTH,
(yHKILIOHAIBHICTh, IPOCTOTA 1HTErpaLii Ta 00cAr HocTynHOoi 1HpopMarii. Came 111
dbakTopu cTanu BUpIMIAJGHUMU npu BuOopit npanoro APl nmns  peamizamii

PEKOMEHAAIIMHOT CUCTEMHU B MEKaX JUIIJIOMHOTO MPOEKTY.

1.3 Orasig icHyr0O4HX cepBiciB

VY mporeci CTBOPEHHS BJIACHOI CUCTEMHM PEKOMEHJAIliil KHUT JOLIIBHUM €
BUBYCHHS ICHYIOUHMX CEpBICIB, SKI BXE peani3yloTb MOAIOHI (QYHKIIOHAIbHI
MO>KJIMBOCTI. AHaJII3 TAKUX CEPBICIB JO3BOJISE TIMOIIE 3p03yMITH MMOTPEOU KIHIIEBUX
KOPHCTYBaYiB, OLIIHUTH Pi3HI MIIX0IU J0 peatizallli CHCTEM PEKOMEH/IAIlIH, a TaKOoXK
BpaxyBaTH THIIOBI TPYAHOUI, IO MOXYTh BHMHHMKAaTH IpH po3poOLil MOJIOHUX
piteds. Kpim Toro, BUBYEHHS MPUKJIAAIB ICHYIOUMX MIaTHOPM HaJla€ MOXKIIUBICTh
BU3HAYUTH HANOUIbII e(EeKTUBHI apXITEKTYpHI Ta aNTOPUTMIYHI pIIIEHHS IS
IMOAJIBIIIO] IMIIEMEHTALII].

VY Mexax HbOro MiApo3AUTy OyJ0 pO3IISHYTO TPH MOMYJSPHI KHHKKOBI
miatdpopmu, a came: Goodreads, The StoryGraph Ta Whichbook. Koxen i3
3a3HAYCHUX CEPBICIB peallizy€ BIACHUU MiAXia 10 (GOpMyBaHHS PEKOMEHIAIH, a
TaKOX Ma€ TIEBHI OCOOJIMBOCTI Y crmoco0ax B3aeMoIii 3 kopuctyBadem. Lle poouts ix
JTOIIIBHUMM TIPUKIIaJlaMHu JUIsl TIOPIBHSUIBHOTO aHalli3y B KOHTEKCTI MOOYI0BU

BJIACHOT PEKOMEH/IAIIMHOT CHCTEMH.
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1.3.1 Goodreads

Goodreads — 11€ 0JIMH 13 HAWB1IOMIIIKMX 1 HAWCTAPIIIUX OHJIANH-CEPBICIB JIJIs

MONIYKYy Ta OOTOBOpEHHS KHUT, 3acHOBaHWi y 2006 pori, a 3 2013 poky — y

BJIacHOCTI kommaHii Amazon. Ilnargopma mo3BoJisie KOpUCTyBauaMm CTBOPIOBATH

0CcOOHMCTI KHIKKOBI monwmii (shelves), BHUCTaBIATH OIIHKH, MHCATH peIEH3I],

JI0/TaBaTH MIUTATH, OPaTH y4acTh y CIIUIBHOTAX Ta OOMIHIOBATUCS PEKOMEHIAITISIMU 3

IHIIUMHU guTadamu. [11]

Rate Books that You’ve Read

Continue rating books to get even better results, or see your recommendations.

Classics

Rate it: Rate it: Rate it: Rate it:

Want to Read Want to Read Want to Read Want to Read Want to Read

: ‘

Rate it: Rate it: Rate it: Rate it: Rate it:

Want to Read Want to Read Want to Read Want to Read Want to Read

Pucynox 1.1 — T'onoBHa cropinka Goodreads

Iixxix 1o pekomengamiii:

CepBic BUKOPHUCTOBYE KOJIA0OPATUBHY (PLIBTPALII0 — PEKOMEHAIII1

0a3yl0ThCA Ha OI[IHKAX Ta MOBEIIHII KOPUCTYBaya i 1HIIMX YUTadiB 13 OAIOHUMH

BIOA00aHHAMHU. TaKoXK BpaxOBYIOThCS JIaHl PO KaHp, aBTOPA, MOMYJISIPHICTh

KHHUTH.

IIpouec oTpuMaHHs peKOMeHAANiii:

[Ticns peectparii KOpUCTYBa4 Ma€ 3MOTY BIAMITUTH IPOYUTAHI KHUTH Ta

MOCTaBUTH iM OIiHKUA. Ha OCHOBI MUX JaHUX CHCTEMa aBTOMATHUYHO (OPMYE PO3JILIT

"Recommended for You", noctynuuii y mpodini. Takox pekoMeHaaii

Apk.
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3’ SIBJISIFOTHCSL Y BUTJISIAI CIIMCKIB HA TOJIOBHIN CTOPiHII a00 B Kateropii “Because
you liked...”. KopucTtyBau Moke B3aEMOJIISTH 3 IMMU KHUTAMH, J10JIaBaTH iX y
cnucok "Xouy npouutatu’ abo MepexoqUTH Ha CTOPIHKY TBOPY I 03HAHOMIICHHS
3 peneH3isiMu. OIHAK BIUIMB KOPUCTYBava HAa HAJAIITYBaHHS  JIOTIKH
peKoMeHaIii 0OMeKEHHUH.

IlepeBaru:

e Benuuesna 6a3a KHUT 1 pelieH311

e AKTHBHA CIIIbHOTa KOPUCTYBAUiB

e CowuianbHi QPYHKIIi: YUTAIbHI TPYIIH, HATATH, OOTOBOPEHHS

e MOXKIIMBICTh BIJICTEXXKCHHS MPOrpecy B YUTAHHI

HenoJiku:

e AJTOpPUTM PEKOMEHALIN € 3aKPUTUM 1 HE 3aBKIU IPO30PUM

e (OOMexeHU KOHTPOJIb Ha/l HATAIITYBaHHIMH PEKOMEH 1ALl

e [uTepdeiic aemio 3acTapuinii 1 mepeBaHTAKEHUN

e OOmexenut po3Butok API (i3 2020 poky API poctynHuil numie s

0OMEKEHOT0 KOJia apTHEPIB)

1.3.2 The StoryGraph
The StoryGraph — cydacHa miargopma, Opi€eHTOBaHa Ha TJIMOOKY
MepCOHANI3AIlI0 KHMKKOBUX pekoMeHaiid. CepBic Hajae 6arato aHamITUKH 100

CTHWJIIO KHUTH, 11 EMOIIIITHOTO TOHY, TeMITy, 00cATy Tomlo. [12]

Apk.
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Challenges

> Filter all books

HAPPINESS

iness Forever =
Faith =

FOREVER

Sea Poems ©

Pucynok 1.2 — T'onoBHa cropinka The StoryGraph

Mixxia 10 pekoMeHaamii:

OCHOBY CTaHOBUTb KOHTEHTHO-OPIEHTOBAHUI M1/IX1], 30CEPEKEHUI Ha
JETAJIbHUX MapaMeTpax caMux KHUT. J[0JaTKOBO BpaXxOBY€ThCsl HACTPIi, )KaHPOBa
najxiTpa, CTUIb BUKIIALY Ta YUTATChKUMA (PinOek.

IIponec oTpuMaHHA peKOMeHAIlii:

KopuctyBad npoxoauTs KOPOTKE OMMUTYBAHHS MPO CBOi BIIOA0OAHHS (Y
po3auni “Personalized Recommendations™) abo no/1ae KHUTH, SIKI HOMY
cnioto6anuchk. Ha 111# ocHOBI cuctema hopMye TMHAMIYHHMN CIIHCOK
pekoMeH1oBaHuX TBopiB. Kpim Toro, y po3auni “Browse” noctynuuii piibTp 3a
napameTpami: "moBiUIbHA/IUHAMIYHA", "cBITIa/TeMHa", "Becena/cymMHa", KUTbKICTh
CTOPIHOK TOIIIO.

PexoMeHnpailii OHOBITIOIOTHCSI aBTOMAaTUYHO, & KOPUCTYBAUY MOXKE JIETKO
HAJIAIITOBYBATH Oa)kaH1 MapaMeTpH MOIIYKY, 0 POOUTH MPOLIEC HaA3BUYAITHO
THYYKHUM.

IlepeBaru:
e Bucokuii piBeHb IepcoHai3aIi1

e CyuacHui 1 3pyuHuii inTepderic

Apk.

TAJILL.467200.003 I13 s

3M.

Apk. Ne moxym. MMigmuc |Mdara




e [loryXHa cTaTUCTHKA YATAHHS

Henousikm:

e [lopiBHAHO HEBENMKA CIIIFHOTA KOPUCTYBaUiB

o OOMexeHui (HYHKITIOHAI COIMAIBHUX B3aEMOTIN

e He Bci KHUTH MICTATH TOBHI METa/1aH1 JJIsSI TIITMOOKOTO aHaIli3y

1.3.3 Whichbook

Whichbook — 11e HecTanaapTHa miiatdopma Ji1st 1000py KHUT, siIKka CTaBUTh Ha
nepiie MiCle €MOILIHE CIPUMHATTA YUTAHHS. 3aMICTh KJIACMYHHUX (UIBTPIB 3a
XKaHPOM KOPUCTYBa4 CaMOCTIIHO BU3HAYAE, SIKUMHU Ma€ OyTH KHUTA — JIETKOIO YU

CKJIJIHOIO, BECEJIOI0 UM CYMHOIO, 3HalHOMOIO YM AUBHOIO. [13]

v

80oks by Books from Books by Books based on About

whichbook Mood & Emotion World Map Character & Plot Bestsellers Whichbook

Discover your next
great read

predictable? Funn

I

“' ] P .
ICLAMN o (WEELS/ LA

Mood & Emotion World Map

Pucynox 1.2 — T'onoBHa cropinka Whichbook
Iiaxia 10 pekoMeHaamii:
Cepgic 0a3zyeThcs HA Py4YHIN KOHTEHTHIN Kiacuikalii: Ko)kHa KHUTa
OIIHIOETHCA KOMAHJIOK0 €KCIepTiB 3a 12 mapameTpaMu, BKIIOYAtOYM HACTPIM,
TEMaTHKY, TEMII, CTUJIb, KYJIbTYpHUI KOHTEKCT To1o. CucTeMa He aHallizye

MOBEIHKY KOPHUCTYyBaua, a Mia0upae KHUTH JIUIIE 32 BHOPAHUMU TTapaMeTPaMH.

Apk.
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IIpouec oTpuMaHHA peKOMeHAIlii:
Ha royioBHi#t cTOpiHIl KOpHUCTyBau 0auuTh MOB3yHKH (sliders), 1e Moxe

99 <6

3a1aTH OaxaHMi OanaHc — HaMpUKIA: “Becesia — CyMHa”, “ONTUMICTUYHA —
necuMicTiyHa”, “TpaulliiiHa — eKCIIepUMEHTaIbHA ™ ToIo. [1icisa HamamTyBaHHs
JEKUTBKOX IITKaJI, CHCTeMa Of[pa3y T'eHepY€ CIMCOK KHUT, SKi MAaKCUMAJIBHO
BIJIMTOBIIAI0THh eMOIIHHOMY TIpod 0. J[omatkoBo MoxkHa GiIbTPyBaTH 32 KPaTHOIO
aBTOpa, MOBOIO, HAsIBHICTIO ayJI0OKHUT, KUJIbKICTIO TIEPCOHAXKIB TOIIO. Y e 11e
BiI0yBa€eThCs O€3 peecTpallii, 1 JOCBI MAaKCUMAIbHO HAOIMKEHUN 0 1HTYITUBHOTO
BHOODY.

IlepeBarmu:

e VHIKaJIbHUI NiJX11 10 PpEKOMEH Al

o ['myukwii iHTepdeiic 6e3 moTpedu B akayHTI

e Benuka KIJIbKICTh €MOLIMHUX Ta COLIATBHUX MapaMeTpiB

HenoJiku:

e BiacyTHICTh EpCOHATI30BaHUX PEKOMEHAIId HA OCHOBI 1CTOP1i YUTAHHS

e Hesenmmka 0a3a KHIKOK HOpiBHSIHO 3 KOHKYpCHTaMH

e HeMOXHMBICTh CTBOPUTH BJIACHY 010J110TEKY UM 3JIMILIUTH PELICH3IIO

3M.
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BUCHOBOK J10 PO3A171Y 1

Y 1mpomy pozauii Oyjao po3MISTHYTO OCHOBHI IMJIXOAM 70 peanizarii
pPEeKOMEHJAIIMHUX CUCTEM, ICHYIOUH JpKepera iHopMmalrii, K1 MOTEHIIIHHO MOXYTh
OyTH BUKOPHCTaHI JUIsl peajtizalii mporpaMHOro MpoayKTy 3a TEMOIO JUIIOMHOTO
MIPOEKTY, ICHYIOY1 BeO-CepBICH Il peKOMEH Al KHUT Ha OCHOBI KOPUCTYBAIIbKUX
ynoao0anb. J[7as OCHOBHMX MiAXOMAIB /10 CTBOPEHHS PEKOMEHIAIIWHUX CHUCTEM
BUOKPEMJICHO TIepeBaru Ta HEIOJIKM KOXHOTO 3 TMIJIXOJiB, MPOaHali30BaHO
MOJKJIMBICTh Ta JOPEUYHICTh BUKOPHUCTAHHS MiJ Yac PO3pOOKH BJIACHOI CHUCTEMH.
Po3ristHyTo 1CTOpit0 BUHUKHEHHS, NMPUHLUIIMA B3a€EMOJIi, MEepeBaru Ta HEIOJIKU
ICHYIOUMX Ta JOCTYMHMX JUIsl BUKOPHCTaHHS JuKepen AaHuX. OMISIHYTO 1CTOpito,
dbyHKI10HaT, Ta IHTepdECc ICHYIOUNX CEPBICIB /sl pEKOMEH 1alliii KHUT.

Ha ocHOBI npoBeIEHOTO OTJIsiy Ta aHai3y JUisl po3pOoOKH pEeKOMEHIALIMHOI
CUCTeMH Y IIPOEKTI BHUPIIICHO BUKOPHUCTATH KOHTEHTHO-OPIEHTOBAHWUM IMIXIJI,
TOJIOBHOIO TIEPEBArOI0 SIKOTO € MOJIMBICTh CTBOPEHHS SIKICHUX PEKOMEHJALIN JJist
KOPUCTYBaya Ha OCHOBI KOHKPETHHX MarepiaiiB, 0e3 3aJeKHOCTI BIJ I1HIIMX
KOPUCTYBadiB a00 iICTOpIi MeperysfiB, M0 TapHO MIAXOAUTh JUIsI KOHTEKCTY
JUIIJIOMHOTO MPOEKTY 1 JO3BOJISIE YHUKHYTH MPOOJIEMHU “XOJOJHOTO CTapTy’, siKa
BUHUKAE Y pa3l BUKOPUCTAHHS 1HIIUX M1AXOIIB.

VY gxocTi mKkepena JaHuX BupimieHo BukopuctoByBatu OpenLibrary API, sika
Ha BiaMiHy Big GoogleBooks API He Mae ®OpCTKHUX JIIMITIB HA 3alIUTH MPOTATOM
n00u, J03BOJIIE THYYKO MOAU(IKyBaTH 3amuTU JUIsl OTpUMaHHS i1Hopmarii i3
BUKOPUCTAaHHAM (PUIbTPIB, MA€ BEJIUKUI OOCAT JOCTYITHUX KHUT Ta aBTOPIB.

Ornsim ICHYIOUMX CEpBICIB JIJaB MOXJIMBICTH TOPIBHSATH MOMKIMBOCTI Ta
KOPHUCTYBAIbKUA 1HTEepdeic, SKUii KOXKEH 3 HUX Hajae 1 chOpMyBaTH BHUMOTH JI0

GyHKLIOHATY Ta AU3aliHy BJACHOTO BE0-3aCTOCYHKY.
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PO3/ILJ 2. OIS TEXHOJIOI'TA PO3POBKH

2.1 Moga nporpamyBanns Python

Python — 11e BucokopiBHEeBa MOBa MPOTrpaMyBaHHS 3arajlbHOTO MPU3HAUCHHS,
sika OyJ1a CTBOPEHA HiZiepJIaHACEKUM Po3poOHHKOM I Bino Ban PoccymoM y 1989 poui
Ta Briepiie odiriitHo npeacTariaeHa B 1991 poii. OCHOBHOIO METOO0 PO3pOOKH MOBH
OyJ70 CTBOpEHHS 1HCTPYMEHTY, IO JO3BOJISE MpOrpamicTaM MHUCATH KOM, SIKUU €
JIETKUM JIJI YUTaHHS 1 MIITPUMKH, TIPU LIbOMY 3aJTHIIAI0UYUCh JOCUTH MOTYKHUM JIJIs
BUPILIEHHS IIMpPOKoro kona 3agad. Python OyB natxnennmiit moBamu ABC, C,
Modula-3 Ta iHmmmu. 3 4acoM BiH HaOyB MOMYJIIPHOCT Y HAYKOBOMY CEpPEIOBHIII],
ctepi aBTomMaTu3aIlii, 00pOOKH TaHUX Ta BEO-pO3pOOIII.

Icnye kinbka ocHoBHUX Bepciid Python. Ilepexin Bix Python 2 no Python 3,
saxuit posnovancs y 2008 poili, cTaB BaKIUBOIO BiXOI0 B PO3BUTKY MOBH, OCKIJIBKH
NPUHIC KapJWHAaJIbHI 3MIHM B CHHTAKCUCI Ta BHYTPIMIHIA JIOTIMI, IO J03BOJIMJIO
YCYHYTH psifi mpoOjeM momepenHix Bepcid. Hapasi miaTpumyeThcs Jumie Tijika
Python 3, skxa mOCTIHHO OHOBIIOETHCA Ta BIOCKOHAMOETHCA. [14] Ha momeHT

HaIMCcaHHs poOOTH akTyalbHOIO € Bepcid Python 3.12.

OcHosHi nepeBaru Python:

e [Ipocrora Ta ynTabenbHICTh CUHTAKCUCY. [Iporpamuuit kom Ha Python €
IHTYITUBHO 3PO3YMUIUM 1 OJU3BKUM JI0 IPUPOJTHOI MOBH, IO CIIPOIIYE SIK
HAIMCaHHA, TakK 1 MIITPUMKY TIPOTPaM.

e Benuka crannaptHa 6i0mioTeka. Python mae mupokuii Habip BOy10BaHHX
MOJYJIB i poOOTH 3 TeKCToM, (aitmamu, Mepexero, MpolecamH,
CTPYKTYPOBaHUMH JTAHWUMH Ta IHITUMHA KOMITOHEHTaMHU.

e HasBHICTb BeJMKOI KIJIBKOCTI CTOPOHHIX 0105110TeK 1 HpeMBOpPKIB. 3aBASIKU
BIJIKpUTIA CHUIBHOTI JOCTYMHI 1HCTpyMEHTH i BeO-po3poOku (Django,

FastAPI, Flask), mammnHoro HaBuanHs (scikit-learn, TensorFlow),
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00po6Oku manux (Pandas, NumPy), aBromaru3zarii (Selenium, PyAutoGUI)
Ta 6araTo 1HIINX.

Kpocmnarpopmenicte. Python mpairoe Ha  OUIBIIOCTI  CydacHHX
omepariiHux cucteM, Bkimrodaroun Windows, Linux, macOS, i mo3Boisie
CTBOPIOBATH MIEPEHOCH1 PIIIICHHS.

Po3BuHeHa iHGpacTpyKTypa TeCTyBaHHS, PO3TOPTaHHS Ta iHTerpaiii. MoBa
NIATPUMY€ETBCA ~ BEIUMKOIO  KUIbKICTIO  1HCTpymeHTiB gans  CI/CD,
BIpTyaJbHOTO cepeioBuina (venv, conda), yrpaBiiHHS 3aJ€KHOCTIMH (PIp,
poetry) ToIo.

[Iupoke 3acrocyBaHHs B  pi3HMX Tranmy3ax. Python  aktuBHO
BUKOPUCTOBYEThCA Y BeO-po3poOlil, Hayil Mpo JaHl, (iHaHCaX, OCBITI,
aBTOMAaTH3allli pyTUHHUX 3a/1a4 Ta CTBOPEHHI MPOTOTHIIIB.

[IIBuKMiT TOPIT BXOJXKEHHS /111 HOBAUKiB. 3aBSKH MPOCTOMY CUHTAKCUCY
Python wacto obupaeThcs sk mepia MoBa JJIsi BUBYCHHS ITPOTrpaMyBaHHS B

aKaJieMIYHOMY cepeioBuii. [15]

OcHoBHi HenoJiku Python:

e BigHocHo Hu3bKa wBUAKOAIA. Kk 1HTepmperoBaHa MoBa, Python

TIOBIJTBHIIINK 32 KOMILUIbOBaHI MoBH, Takl sk C++, Java a6o Rust. Lle
0COOJMMBO TMOMITHO B 3ajayax, M0 MOTPeOYITh BEJIMKOI KIIbKOCTI
O0OYHCIIEHb.

[Ipobnemu 3 OaratonmotoyHicTio. Yepe3 HasABHICTb TIJI0OATBHOTO
inTepnperaroproro 3amka (GIL) Python mae obmexenns y peanizarii
€(EeKTUBHOIO TMapajellbHOr0 BUKOHAaHHS TIOTOKIB Yy OaraTosiiepHUX
npolecopax.

MeHn 3pyuHuit 411 CTBOpEHHSI MOOUIBHUX 3acTOCYHKIB. [lopiBHsHO 3 Java
a6o Kotlin, exocucrema Python mist MoOUTEHOT PO3pOOKM 3HAUHO cliadIie

PO3BHUHEHA.

[AJIL1.467200.003 113

3M.

Apk.

Ne nokym. Migmuc | dara

Apk.

20




CBITI.

Jlunamiuyna Tumizamis. Xoda 1€ € TePeBarod TPH  IIBUIAKOMY
NPOTOTUITYBaHHI, y BEIMKUX MPOEKTAX BIACYTHICTH CyBOPOI THII3aIlii MOXKeE

YCKIIaAHIOBATH KOHTPOJIb 34 SIKICTIO KOy.

Ipuxkaagm  BigoMux mnporpamMm i  cepBiciB, po3podjeHux 3
BukopucranuaM Python:

Instagram — cepBepHa yacThHa MmaaThopMH peanizoBaHa Ha QPpelMBOPKY
Django.

YouTube — okpemi BHyTpimuHi 1HcTpymMeHTH  Google, 110
BUKOPHUCTOBYIOTHCS JJI MIATPUMKH Bifeoruiat¢opmu, cTBopeHi Ha Python.
Spotify — anroputMu pekoMeHJaIi Ta aHaITUKK CIIyXallbKOil MOBEIIHKH
peanizoBaHi 3 BUKOpucTaHHsaM Python.

Dropbox — KJIIEHTCBKI Ta cepBEpHI KOMIIOHEHTU 1MOOy0BaH1 Ha Python,
10 JO3BOJIMIIO TOCSTTH KPOCTIIAT(POPMEHOCTI.

Reddit — cmouarky mnoBHICTIO HamucaHuid Ha Python, nigTpumye
BHCOKOHABAHTAXKEHY COIAJIbHY TIaTPOopMYy.

Pinterest — axkTuBHO BHKOpuUcTOBYe Python y cucremax o0poOku
300pakeHb Ta 00CITyTOBYBAHHS KOPUCTYBALbKUX 3aIUTIB.

NASA — 3actocoBye Python s aHamizy CymyTHUKOBUX JaHUX,

MOJICITIOBAHHS Ta AOCTIHKEHb Y chepl acTpOHOMII.

Python 3amumaerbcsi OfHIED 3 HAUMOMYJSPHIMIMX MOB NPOrpaMyBaHHS Y

Bucoka npoayKTUBHICTh PO3pOOKH, THYYKICTh 1 BEJIMKA KIJTBKICTh TOTOBUX

pillieHb POOJIATH 11 JOIIIBHUM BHOOPOM JJis IIMPOKOTO CIIEKTpa 3aBAaHb y ramysi

1H(pOpMAaIIHHUX TEXHOJIOTI1H
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2.2 JavaScript

JavaScript — e MoBa mporpamyBaHHs, SIKa € CTaHAAPTOM JUIs peani3allii
KJIIEHTCHKOI1 JIOT1KK Y BeO-3acTocyHkax. BoHna Oymna ctBopena y 1995 poiri kommaHi€ro
Netscape Communications 1 choo4yarky [pu3Hauyajgacs I JIOJaBaHHS
IHTEPaKTUBHOCTI 70 BeOCTOpiHOK. 3 WacoMm JavaScript mepeTBOPHBCSA 3 MPOCTOI
CKPHUITOBOT MOBU Ha MOBHOIIHHY OararonapaaurMaibHy miatGopmy po3poOkH, sika
HiATpUMYy€ 00'€KTHO-OpiEHTOBaHE, (YHKI[IOHATIBHE Ta PEaKTUBHE MTPOTPaMyBaHHS.

MoBa crana KIIOYOBUM eJIeMeHTOM TexHojorigHoro cteky HTML + CSS +
JavaScript, sikuii € ocCHOBOIO OyAb-sSIKOTO CydacHOro BeO-iHTepdeiicy. JavaScript
BUKOHYEThCS O€3Mocepe/Hh0 y Opaysepl, 10 Ja€ 3MOTy CTBOPIOBATH JIMHAMIYHI
1HTEp(eiicu, peani30ByBaTH PEAKIi0 HA /il KOpUCTyBaya, OOMIHIOBATHUCS AAHUMHU 3
cepBepoM 0Oe3 nepe3aBaHTakeHHsT cTopiHku (depe3 TexHosorii AJAX, Fetch API)
TOIIIO.

Cyuacnuit JavaScript aktuBHO miaTpumye ctangaptu ECMAScript. OctanHi
Bepcli MOBH BKJIIOUYAIOTh KJIACH, MOJIYJ, MPOMICH, aCHHXPOHH1 (DYHKIII1, CTPIJIKOBI
(GyHKIIIT, KOJIEKIii Ta 1HI1I1 3aCO0H, K1 3HAYHO IT1JIBUILYIOTh 1l BUPA3HICTh 1 THYUYKICTb.

[16]

IlepeBaru JavaScript:

e BoOynoBana mianTpuMka B ycix cydacHux Opaysepax. He mnotpebye
BCTAHOBJICHHS JIOJATKOBUX IJIAriHIB a00 cepeOBUII BUKOHAHHS.

e Bukxonyerbcs Ha cTOPOHi KiieHTa. 3abe3nedye HU3BKY 3aTPUMKY MpU
B3a€eMO/IIi 3 iHTepdercoM 1 He ToTpedy€e MOCTIMHUX 3aMUTIB JI0 cepBepa s
00pOOKHM KOXKHOT /111 KOpUCTyBaya.

o IlinTpuMka AacCHHXPOHHOr0 NPOrpaMyBaHHs. 3aBISKH (PYHKIIAM
async/await, 06’ektam Promise, Ta mozieBiit mojaeni, JavaScript 103BoJIsIE
e(eKTHUBHO MPAIIOBATH 3 aCHHXPOHHUMU 3anuTamu 10 API.

e Po3BuHeHna exkocucrema. JavaScript Mae HaOLIbITY KUIBKICTh CTOPOHHIX
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010moTex 1 GpedMBOPKIB cepell YCiX MOB, JOCTYIMHHUX 4Yepe3 MEHEIKeEp
MakeTiB npm.

IIIupoke 3acTocyBaHHS 1M03a Opay3epoM. 3a JOIMOMOIOI0 CEpEIOBHUIIA
BukoHaHHs Node.js JavaScript akTMBHO BHUKOPHUCTOBYETHCS TaKOX JIJIs
pO3pOOKH  CEepBEpHOI  JIOTIKM, I1HCTPYMEHTIB KOMAHJHOTO  PsJIKa,
JIECKTOITHUX 1 HABITh MOOUIBHUX 3aCTOCYHKIB.

IMinTpumka cyyacuux konumenuii Ul JavaScript 1o3Bossie cTBOproBaTu
OJIHOCTOPIHKOBI 3acTOCYHKH (SPA), peakTuBH1 1HTepdencH, IHTepaKTUBHI

KOMITOHCHTH Ta 1HIII CKJIaJIHI €JIEMEHTH Cy4acHOro BeOy.

Hepnouiku JavaScript:

BincyTHicTh cyBopoi Tunizamii. Uepes quHamMidHy MPpUPOY MOBU MOXKYTh
BUHUKATHU MIOMUJIKH, K1 BUSIBIISIFOTHCS JIMIIIE 1111 YaC BUKOHAHHS MPOTPaMU,
10 YCKJIAJHIOE 11 TECTYBaHHS Ta MacIITa0yBaHHS.

Pi3zna noBeainka B pisHux 0Opay3epax. He3Bakaroun Ha cTaHAapTU3AILIO,
OKpeMi Opay3epu MOXKYTh MO-PI3HOMY 1HTEPIPETYBATH MEBHI OCOOIUBOCTI
MoBu a6o DOM API.

be3nekoBi pu3uku. JavaScript BUKOHY€TBbCSI Ha CTOpPOHI KII€HTa, IIO
poOUTh MOro MOTEHI[IHHO Bpa3IMBHUM 10 aTak TUMy XSS (cross-site
scripting) ado CSRF, gk110 He 3aCTOCOBYIOTHCS BIAMOBIIHI 3aX011 O€3MEKH.
CkaamHicTh y NiATPUMII BeJMKHUX MNPOEKTIB. Y po3ramyXeHuX
KIIIEHTCHKUX 3aCTOCYHKax 0e3 BUKOPHUCTaHHS (PpeiMBOpKIB abo0 cucTeM
tumizaiii (Ha kmrant TypeScript) kon JavaScript MOXe CTaTH BaXKKUM JIJIs
00CITyroByBaHHS.

Bucoke HaBaHTaxkeHHs1 Ha Opay3ep. Po3poOHUK MOBHHEH BPaxOBYBaTH
MPOIYyKTUBHICTh Ha CTOPOHI KOPHUCTyBada, OCOOJMBO HAa MOOUIBHHUX

IPUCTPOsX a00 TpH BENMKIN KUTLKOCTI €JIEMEHTIB 1IHTEp(eCy.
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JavaScript 3anumaeTbcsi KJII0UOBOK MOBOIO JIJIs KJIIEHTCHKOT BEO-pO3pOOKH Ta
€ 000B’SI3KOBUM KOMITOHEHTOM TE€XHOJIOTTYHOT'O CTEKY /I CTBOPEHHS TTOBHOLIIHHUX

1HTEepaKTUBHUX BE0-3aCTOCYHKIB.

2.3 FastAPI

FastAPI — une cyuacuuii BeO-¢peitmBopk st po3podku RESTful API,
ctBopenuit CebactbsiHoM Pamipecom y 2018 pori. Bin 6a3yerbest Ha crannapti ASGI
(Asynchronous Server Gateway Interface) i mooyaoBanuii moBepx 6i6mioTek Starlette
(nmst 06poOku 3anuTiB) Ta Pydantic (nms Banmiganii nanux). FastAPI € acunxponaum
GbpeiiMBOPKOM 1 MIATPUMYE OJHOYACHO CHUHXPOHHE W AaCHUHXPOHHE BUKOHAHHS
GyHKLIA, 0 poOUTh HOro 0COOIMBO €()EKTUBHUM Yy 3aCTOCYHKax 13 BHUCOKOIO
4acTOTOIO 3aMHTIB, MapajeIbHOI 0OPOOKOIO Ta B3a€MOII€0 3 30BHIMIHIMU API.

@peiiMBOpPK MIBUAKO HA0YB MOMYJISIPHOCTI CepeJl pO3pOOHUKIB 3aBISKH CBOIN
IPOJYKTUBHOCTI, MPOCTOTI BUKOPUCTAHHS Ta aKTUBHOMY PO3BHUTKY. BiH odiuiiiHO
pexomenayethest kommaHissMu Netflix, Microsoft, Uber, Amazon, Zulip Ta iHImImmu

115t ctBopeHHs API-cepgicis. [17]

IlepeBaru FastAPI:

e Bucoka mnpoaykruBnicth. FastAPI mnoOynoBanuii 3 ypaxyBaHHSIM
ACUHXPOHHOTO BUKOHAHHS Ta BHUKOPHUCTOBYE HEOJOKYIOUY apXiTEKTypy.
3aBAsSKU ITbOMY IPOAYKTUBHICTh (PEHMBOPKY HAOIMIKAETHCA 10 TAKUX MOB
sk Go 1 Node.js. Y Tectax BiH IEMOHCTPY€ OJIHY 3 HAMBHUIIMX IIBUIKOCTEH
00poOku HTTP-3anuTtiB cepen ¢ppeiimBopkiB Ha Python.

e ABTOMATHMYHA TeHepalisi J0OKyMeHTalii. PpeliMBOPK aBTOMAaTUYHO
ctBoproe pokymenranio APl y dopmati OpenAPI (Swagger UI Ta ReDoc)
Ha OCHOBI aHoTamiil TumB y ¢yHKIigx. [le cyTTeBo crmpoiye po3poOKy,
TECTYBAHHA Ta IHTETPAIlilO 3 IHIIUMH CUCTEMaMH.

e TunizoBanicty i iHTerpaunis 3 Pydantic. FastAPI mintpumye cyBopy

Apk.
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THUITI3a1l1}0 apTyMEHTIB 1 BIJIMOBIICH 3a 10MOMOTor0 aHoTalii TumiB Python
ta Mozenel pydantic. Ile 3a0e3nedye aBTOMaTHYHY MEPEBIPKY BXITHHUX
TaHWX, X cepiajizamiro/aecepiamzaiio Ta (GopMyBaHHS MOMUIIOK 0Oe€3
JI0JIATKOBOTO KOJTY.

ACHHXPOHHicTB. DpeiIMBOPK MOBHOIIHHO MiATPUMY€ ACHHXPOHHI (PYHKIIIT
(async def), mo mae 3mMory oOpOOJSTH THCSAYi 3aMUTIB OJAHOYACHO O€3
OnmoxyBaHHs MOTOKY. Lle 0co6imMBO BaXkMBO MpH POOOTI 3 MEPEKEBUMHU
3anutamu abo 6a3amu JaHUX.

3pyuHicTs cTpykrypyBanHsi koay. FastAPl no3Bossie opranizoByBatu
KOJI y BUTJIAJII MOJYJIIB 3 PO3AUICHHSIM Ha MapIIpyTH, MOJIEN1, CEPBICH, 1110
BIJIIOBIJIA€ TMPUHUMIIAM YHCTOI apXITEKTypU Ta TMOJIETHIy€e MIITPUMKY
MIPOEKTY.

InTyiTHBHO 3p0o3yMisinii cuHTaKkcHCc. OPEMBOPK Ma€ YITKUMA, TAKOHIYHUN
CUHTAKCHUC, IO CIPOIIYy€E HAaBYAHHS Ta CKOPOYYE KUIBKICTH MIAOJIOHHOTO
KOZY.

AKTHBHAa cCHUIbHOTA Ta migTpuMka. FastAPI Mae posramyxeny
JOKYMCHTAI[I}0, TIOCTIHHO OHOBIIIOETHCSA Ta Ma€ IIHPOKE  KOJIO
KOpHCTyBadiB. FIoro 4acto 3acTOCOBYIOTH Y HABYATBHUX Kypcax, CTapTarax

1 TPOMHUCIIOBUX MPOEKTAX.

Henoaixu FastAPI:

e Bucoka 3anexnictb Bigx THmiB. FastAPI akTuBHO BHUKOPHUCTOBYE

tumi3amito Python, 110, 3 ogHOr0 60Ky, MiABUIYE HAAIHHICTD, & 3 1HIIIOTO
— mnoTtpedye CyBOpPOro JOTPMMAHHS TMPaBWJ THUIMI3aIlli, IO MOXKE
YCKJIAQJHIOBAaTH PO3pOOKY MJisi TMOYaTKIBIIB abo mpu poOoTi 31 ciaabo
CTPYKTYpPOBaHUMH JTAHUMH.

OO0MmexeHa KIbKicTh roToBHMX pimeHsb. [lopiBasHo 3 Django, y FastAPI

HeMae BOymoBaHoi ORM, maneni amMiHicTpatopa, 1madioHizaTopa abo
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aBTeHTHdIKAIIl «3 KOpoOkm». Ile 3Mymiye po3poOHHMKA CaMOCTIMHO
oOupaty BiAMOBIAHI O10J10TEKH A7 peaizalii 6a30BUX (QyHKITIH.

e Buma ckiaaaHicTh ISl pO3ropTaHHs HA AKX XOCTHHraX. OCKIUIbKU
FastAPI nobynoBanuit Ha ASGI, Horo nmotpiOHo 3amyckaTtu yepe3 Uvicorn
a6o Gunicorn 3 ASGI-BopkepoM, 110 1HOJI BHUMAarae JI0AaTKOBOL
KOH(ITyparlii Ha XOCTUHTY.

e HenocratHs cymicHicTsb 3i crapumu Bepcisimu Python. FastAPI Bumarae
Python 3.7 abGo Buiie, ToMy He MOXe€ OyTH BUKOPHCTAaHUU Yy 3acTapiiux
CepeOBUILAX.

e MouJoaicth ¢ppeiimBopky. [Topisusno 3 Flask yu Django, FastAPI € 3nauno
MOJIOJIIAM, & OT)KE MAa€ MEHIIE MPHUKJIAJIB BUKOPUCTAHHSI B CKJIQJIHHUX

KOMEPIIIITHUX CUCTEMAaX Ta MEHIIIE TOTOBUX PO3IIUPEHb.

FastAPI € cydyacHuM IHCTpyMEHTOM, SIKAW BIJINOBIJIa€ aKTyaJbHUM BHUMOTaM
0 CTBOpPEHHS  BHCOKONpOAYKTHMBHUX API-cepBiciB. 3aBasku  MIATPUMII
aCMHXPOHHOCTI, THUMi3alli, iHTerpamii 3 Pydantic Ta renepanii qokymeHTanii, BiH €
JIOI[LTBHUM BUOOPOM JIJ1s1 CTBOPEHHS IBUIKUX 1 MAcIITaOOBaHUX BE0-3aCTOCYHKIB Ha

Python.

2.4 IDE PyCharm
Jist  po3poOKM  AUTUIOMHOTO TMPOEKTYy OyJ0 BUKOPHCTAHO MPOTpaMHE

cepenoBuie PyCharm, sike € ogHUM 13 HaNONyJIAPHIIIUX JIJIs1 po3poOku Ha Python.
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Pucynok 2.1 — IDE PyCharm

IDE PyCharm 3a6e3neuye koM)OpPTHY pOo3pOoOKYy Ta IJIKOM MITXOIUTH JIJIst

peanizalii Be0-3aCTOCYHKY 32 TEMOIO JUIUIOMHOI'O MPOEKTY, 0 OCHOBHUX IepeBar

ObOI0 CCPCOAOBUIITA MOKHA BiI[HeCTI/I HACTYIIHC!

ABTOMaTHYHE BUJUICHHS CUHTAKCUYHUX TTOMUIIOK
3py4Ha iHTerpauis 13 cicTeMaMu KOHTPOJIIO Bepcii, B Tomy uuci Git
MOXIUBICTP  IIBUJKOTO  CTBOPEHHS 1 MPOCTOrO  BUKOPUCTAHHS

BIPTYyaJIbHOTO CEPEIOBHIIA

Apk.
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BUCHOBOK 10 PO3ALTTY 2

Y nmanomy po3aini OyJio pO3TJISHYTO OCHOBHI IHCTPYMEHTH Ta TEXHOJIOTII,
BUKOPHUCTaHI MpH peajizaiii JAUIUIOMHOTO MPOEKTY, PO3TJSHYTO iX MepeBaru Ta
HEMIONIKM, OOrpYHTOBAaHO BHOIp KOHKPETHHUX TEXHOJIOTIH [UIsl TPOBEACHHS
PO3pPOOKHU.

Jlis po3poOKM KIIIEHTCHKOT YacTWHU BupimieHo Bukopuctatu HTML s
CTBOpPEHHS MIa0JIOHIB CTOPIHOK, JavaScript Ajsi CTBOpEHHS CKPUNTIB IS HUX Ta
3a0e3nedeHHsT B3aeMoAil 13 kopuctyBauem 1 CSS juisi CTBOpEHHS CTWIIB 1
odopmiieHHS 1HTep(eiicy BeO-3aCTOCYHKY.

J1 po3po0KHY cepBEPHOI YaCTUHU BUKOPUCTAHO MOBY IiporpamyBaHHs Python
1 ¢pperimBopk FastAPI sxuii 103BossIE 3pyYHO HANAIMITOBYBATH MapIIPyTH3AIlII0 Ta
po3p0o0JIATH €EeKTUBHI 3aCTOCYHKH 13 BUCOKOIO YACTOTOIO 3aITUTIB.

VY skocti mkepena manux BukopuctaHo Open Library APl nns ocHoBHOI
iHpopMmairii, BuOIp OOrPYHTOBAHO MOKIIMBICTIO JOCTyIly 0€3 peecTpaiiii,
BIJICYTHICTIO JIIMITIB Ha KUIbKICTh 3aIIUTIB, 3pY4HI MapaMeTpu Mpu OOy I0B1 3aIUTIB
SK1 JO3BOJISIIOTh THYYKO B3aeMoaissTu 3 API, a Tako) BelUKy KiTbKICTh JOCTYITHUX
KHUI 1 aBTopiB. Sk nmomatkoBe xepeno BukopuctaHo Wikipedia API, sxe
BUKOPHUCTOBYETHCSI BUKJIIOYHO JJIi OTPUMAaHHsS OMUCY 00’ €KTy, NMPUYUHOIO HOTO
3aCTOCYBaHHS € HU3bKa SKICTh a00 B3araji BIACYTHICTh onuciB y OpenLibrary API.

Pospo6ka Oyzae nposogutucs y IDE PyCharm, sike Hagae MOXKJIUBICTh 3pY4YHOI
1HTerpaiii 3 CHUCTeMaMH KOHTPOJIO BEpCii, JM03BOJISIE MIBUIKO CTBOPIOBATH
BIpTyaJIbHE CEPEIOBUINE, Ta MICTUTh ABTOMATH4YHI IEPEBIPKU Il BU3HAYEHHS

MTOMUJIOK, IO JTO3BOJISIE 3pDYYHO Ta MIBUIKO PO3POOIISITH MPOTPaMHi MPOTYKTH.
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PO3A1J1 3 PEAJIIBAIIA 3ACTOCYHKY

Lle#t po3nain MICTUTH NETalbHHUIA OTJIsA peaiizaiii Be0O-3aCTOCYHKY Ta HOTro
CTPYKTYpH, PO3pOOJICHUX TMPOTpaMHUX KOMIIOHEHTIB Ta iX MpU3HAYCHHS,
0COOJIMBOCTEH B3aeMO/I1T OKpeMuX (DYHKIIIH Ta Ki1aciB. Po3rissHyTo MexaHi3M poOOTH
3aCTOCYHKY, B TOMY YHCII OCOOJMBOCTI Ta OCHOBHI TPHUHIIUIHN B3aEMOIIi 3

KopuctyBauem, API, cTBopeHHs pekoMeHaaIlii Ta ix BUBIJL.

3.1 ApxiTrekTypa Be0-3aCTOCYHKY
st po3po6ku 3actocyHKy Bukopuctano npunnunu REST API, a BianoBiaHo
3B’SI30K MDK KIIEHTCHKOIO Ta CEPBEPHOI0 YaCTHUHAMHU 3a0€3IMeUyEThCSA IUISTXOM

Hapcwianag HTTP-3amnuTis.

Kniewt KnieHTcbka YacTuHa (Front-end) CepeepHa 4yacTuHa (Back-end)

D HTML C55
@ JS P O FastAPI

A
A 4
A
A 4

[bkepena gaxux (API)

EEEILIBRARY

Z ..-:'-v* ZEZ_;

W
AR

Pucynok 3.1 — ApxiTektypa Be0-3aCTOCYHKY
[Ticas oTpumaHHS 3amUTy BiJ KOPUCTyBauya Ha KIIEHTCbKIA YacTHHI BeO-
3aCTOCYHKY, BIH HAJICHJIA€ 3alMT JO CEPBEPHOI YACTUHU AJII OTPUMAHHS CIIHCKY
pexomenpaiiii. B cBoro uepry, cepBepHa yactuHa Hajacuiae 3anut g0 OpenLibrary
API nis oTpuMaHHS OCHOBHOI yacTHHHM 1HGopMaIlii 1 3a HeoOximHicTio 10 Wikipedia

API g otpumanHs onucy KHUTH abo Oiorpadii aBTopa (depe3 HU3BKY SIKICTh ITUX
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nanux y Open Library API). Ilicnas orpumanns nanux Big API chnpanpoBye
peKOMeHIalliiHa CucTeMa, ska OyJye CIUCOK peKOMEHJAIliil Ta MmoBepTae Woro Ha
KIIIEHTCbKY YacTUHY Be0-3aCTOCYHKY, SIKHA B CBOIO 4Yepry BHUBOAUTH HOTO

KOPHCTYBaueBI.

3.2 KilieHTChKa 4YaCcTHHA Be0-3aCTOCYHKY

Jlns peanizariii KIIi€HTChKOT YaCTHHU B€0-3aCTOCYHKY OYJIO BUPIIIEHO CTBOPUTH
OKpeMy TUPEKTOPiI0 y MpoekTi, mo Oyne mictutu crBopeHHss HTML-ma6nonis, JS
CKPUIITHU JJ11 00pOOKHU KOPUCTYBALIbKUX I Ha HUX, a TAaKOXK (aiiy 31 CTHIISIMU JJIs
CTBOPEHHSI CyYacHOTrO, IHTYITMBHO 3pO3yMIJIOr0 1 KJIIEHTOOPIEHTOBAHOIO
1HTEpPENcCy.

CTpyKkTypa KIIEHTCbKOI YaCTUHM BE0-3aCTOCYHKY HaBEJIeHa Ha PHUCYHKY

HMKYC:

~ [Dfrontend
~ [ static
v [Dess
d s
v Oijs
autho
book_details,
r

search_autocomplete.j

v templates
author_based.html
author_details.html
book_based.html
book_details.html
g 1tml

index.html

Puc 3.1 — CtpykTypa KII1€HTCHKOI YaCTUHU BE0-3aCTOCYHKY
Buxopuctanas HaBeIeHOI CTPYKTYpPH JJO3BOJSE JIETKO MacmTabyBaTH Ta
MoIM(DIKyBaTH TPOEKT, a TaKOX IOJIETIIYE PO3YMIHHA HOTo CTPYKTypU Ta
PU3HAYCHHS OKPEMUX KOMITIOHEHTIB.

OcHoBHI (hyHKIIIT KIIEHTCHKOT YACTUHH MPOEKTY:

o [I'enepauisi maoJoniB: renepartis HTML-cTopiHOK 13 BUKOPUCTaHHSIM Ta

Apk.
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cTwtizanisg 3a gornomororo CSS.

OO0poOka nmopiii: nepexoIUIeHHs! KJI1KiB, BBEJICHHS TEKCTY M 1HIIMX A1
KOpHUCTYyBaua 3a jonomoroto JavaScript-moayiiB (Hanmpukia,

search autocomplete.js, results.js).

306ip i Bastigania naHuX: OTpUMAaHHA 3HaYEHB 13 (POPM 1 MOJIIB BBEJICHHS,
nepeBipKa KOPEKTHOCTI Mepe]l BIIPABKOIO HA CEPBED.

ACHUHXPOHHA KOMYHikanisi: BianpaBka HTTP-3anuTiB 10 6ekenay yepes
Fetch API, o6pobka JSON-BianoBiaeH.

J{uHAMiYHe OHOBJIEHHSI BMICTY: MiJBaHTAXKCHHS PE3yIbTaTIB 0€3
NEepPE3aBAHTAKEHHS CTOPIHKU (aBTOAOIOBHEHHS 3aIIUTIB, MIATPy3Ka
CIIUCKIB pEeKOMEH IaIlii).

Hagiraumisi: nepeMukaHHs MK TOJIOBHOIO BUIAU€IO Ta JETaTbHUMHU
CTOpPIHKaMH KHUTH ab0 aBTOpa, MIATPUMKA «XJIIOHUX KPUXT» Ta 1CTOPIl
Opay3epa.

OO0poOka cTaHiB i TOMMJIOK: BiIOOpaXEHHS 1HIUKATOPIB 3aBaHTAXKCHHSI,

MOBIJIOMJICHD MPO MOMUJIKA MEPEX1 UM BIJICYTHICTh PE3YJIbTATIB.

3.1.1 Mapupyrn

VYei nuisxu 3anuTy y 3aCTOCYHKY peaji3oBaHO BIJMOBIIHO J0 apXITEKTypH

REST API nns o6poOku 3amutiB tumy GET, To0TO 3amuTiB aiis OTpUMAaHHS

iH(popmarlii, 1 nepeaadl iHdopmalii BUKOpUCTOBYeTbea ¢dopmar aanux JSON.

Takox peaaizoBaHO aBTOMATUYHY BaJIiAallll0 MapaMeTPiB 3a T0MOMOT o0 610/110TeKH

Pydantic.

OcHOBHI MapHIpyTH Ta iX TPU3HAYCHHS:

e GET /api/autocomplete?q={query}

BuxopucroBye ¢yskitito search autocomplete(query: str) — 3anut Ha

OTPUMAaHHS CIUCKY MiJIKa30K 3a PparMeHTOM TEKCTY, BBEICHUM

Apk.
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KOPUCTYBa4eM.

PeanizoBaHo /11 aBTOIONOBHEHHS B 101 TOIIyKy. [loBepTae macus
PSIKIB, IO BiAMOBIAAIOTH TOYATKY IMEH KHUT a00 aBTOpPIB. 3amuT
BUKOHYETHCSI aCHHXPOHHO Mi/1 Yac BBeJIeHH. Banianis: psaaok mae
MICTUTH HE MEHIIIE 3 CUMBOJIIB.

GET /api/search?query={query}

Bukopuctoye gynkiiro search books(query: str) ado
search_authors(query: str) — yHiBepcaabHUI 3aMUT IS MTOIITYKY 32
BBEJICHUM 3aITUTOM.

3aJie’kHO BiJ] BMICTY BIANOBII, CCTEMa IMOBEPTAE MEPEIiK KHUT, aBTOPIB
ab0 oOuBa TUNH 00’ €KTIB. Pe3ybTaTH paHKyIOThCA 32 PEJIEBAHTHICTIO
a00 ITOBHOTOIO B1JIIOBITHOCTI.

GET /api/book/{olid}

BuxopucrtoBye ¢ynkiito get book details(olid: str) — oTpumanHs moBHOT
1H(dopMaIrii mpo KHUTY 3a ii yHiKaIbHUM 11eHTudikaropom OpenLibrary.
Bianosiib MICTUTh Ha3By KHUTH, CIIHCOK aBTOPIB, OIUC, piK MyOiKaiii,
YKaHPOBY MPUHAJIEKHICTh, PEUTHUHT, 1IEHTU(]IKATOP OOKIAAUHKHU TOILLO.
OTpuMaHi 1aH1 BAKOPUCTOBYIOThCS 1J1s1 (DOPMYBaHHS JAETAIbHOI CTOPIHKU
KHUTU.

GET /api/author/{author_key}

BukopucroBye dyukiiito get author details(author key: str) — orpumanns
oiorpagiyHoi Ta 610morpadiuHoi iHGopMalii Mpo aBTopa.

[ToBepTaeThes iM’s1 aBTOpa, KOPOTKaA O10rpadis, CIIUCOK HAWBIAOMIIINX
TBOPIB, KUTbKICTh MyOJIiKaIlii, peleBaHTHI TEMU, 3 IKUMH aCOILIFOETHCS
HOTO TBOPYICTb.

GET /api/recommend/genre/{genre}?limit={n}

BukopucroBye dynkiito Recommender.recommend by genre(genre: str,

limit: int) — popmyBaHHsI pekOMEHAAIlIIl HA OCHOBI XKaHPY.

Apk.
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3anuT HaJCUIIAETHCS MPU BUOOPI KaHpy. [IpoBoauTthes dibTpaliis 3a
npeaMmetamu (subjects) kauru. [ToBepTaeThes mepemik KHUT, 10 HAWKpAIe
BIJINIOBIIal0Th BKa3aHil XKaHPOBIN KaTEropii.

GET /api/recommend/similar/{olid} ?limit={n}

Bukopucrosye dyukiiito Recommender.recommend similar books(olid:
str, limit: int) — TOLIYK KHUT, CXOXKHUX Ha BKa3aHy 3a 3MIiCTOM a0o
TEMaTHKOIO.

Omnwuc uiboBoi KHUTH 00poOseThes uepes anroput™ TF-IDF. Hami
OOYHUCITIOETHCS KOCUHYCHA MOJIIOHICTh 710 1HIIUX KHUT. [ToBepTatoThes Ti
TBOPH, Y 3MICT HAMOLIbIIIE CIIBBIIHOCUTHCA 3 OOpaHUM.

GET /api/recommend/author/{author _key}?limit={n} (3a HasgsBHOCTI)
BuxopuctoBye QpyHKIIIO
Recommender.recommend similar authors(author key: str, limit: int) —
MOIIIYK aBTOPIB, CXOKUX Ha 3aJaHOTO.

[Ipodinb aBTOpa OYIyETHCSI HA OCHOBI HOTO TEMATUYHUX KaTETOPiil.
3HAXO0IATHCS 1HIII aBTOPU 3 HAUOUIBIITUM TEMATUYHUM MIEPETUHOM.

[ToBepTaeThCs CIUCOK CXOKUX aBTOPIB 13 0a30BOI0 1HHOPMAITIETO.

3.1.2 HTML-ma610au1

[Ma6nonu HTML y Be6-3aCTOCYHKY BUKOPHUCTOBYIOTHCS UIsi (hOpMyBaHHS

CTPYKTYPH CTOPIHOK, 1110 HAJICUJIAIOTHCS KIIIEHTY 3 CEPBEPHOI YACTUHU. Y €1 IIa0JIOHH

peani3oBaHl 3a JOMNOMOTOK cUcTeMU aOJoHIB Jinja2, sika I03BOJII€ BCTABISATH

nuHaMivHl gaHi y ctpyktypy HTML-kony. [llabmonu pennepsaThes cepBepoM, 1 Ha

OCHOBI BX1JIHUX AaHUX (DOPMYIOTHCS BEO-CTOPIHKH 3 BIJIMOBITHUM BMICTOM.

Y Mexax 3acTOCYHKY peanizoBaHO nekuibka okpemux HTML-ma6onis,

KOJKEH 3 SIKMX BIAMOBIJA€ 32 BIJOOPaKEHHS] OKPEMO1T YaCTUHU (PYHKITIOHAJIBHOCTI:
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index.html

['onmoBHa cTopinka cepBicy «Book Discovery Service»: MICTUTh 3aT0JIOBOK,
kopotkuit onuc nepesar (Genre Explorer, Author Match, Book Companion)
Ta cekiito «Start Discovering» 13 TpbOMa KHONKAMHU-IIOCHUJIAHHIMH JIJIs
nepexoy 10 (pyHKIoHATy 3a KaHPOM, aBTOpPOM ab0 KHUTOIO .

genre based.html

Cropinka Bubopy »xaHpiB (11a0i0H 1715 Mapiipyty /genre_filter): y marmi €
kHomKka ««— Back» 1 3aromnoBok «Select Your Favorite Genresy», nani Habip
KHOIIOK 13 *aHpamu (.genre-btn) ta kHomnka «Find Booksy, a mig Humun —
koHTerHep div#results s BimoOpaxkeHHs pe3ynbrariB. [licns kiiky «Find
Books» 6110k results 3amoBHIO€TBCS uepes results.js .

book based.html

CropiHka MOUIyKy CXOXuX KHHUT (madsmoH mist /book filter): y mrammi
KHOIIKa «<«— Back» 1 3aroyioBok «Find Similar Booksy, moye BBeieHHS Ha3BH
(input#bookTitleInput) 13 BUMNAAAI0YUM CIIUCKOM I1JIKa30K
(div#bookSuggestions) Ta kHomka «Search». Ilicimsa 3anuTy pe3ynabTaTh
BiloOpakaroThcsi B KoHTeWHepi  div#results depe3 resultss i
search autocomplete.js .

author_based.html

CropiHka MouryKy cxoux aBTopiB (1rabsmon mist /author filter): micTuth
KHOTKY «<«— Backy», 3aronoBok «Find Similar Authors», mone BBeaeHHS
(input#authorInput) 3 BUMAAAl0YUM MEHIO M1JIKa30K
(div#authorSuggestions) 1 kHomky «Search», a Takox  OJIOK
div#authorResults LTSI pE3yJIbTaTIB. Jloriky peani3yroTh
search autocomplete.js i results.js

book_details.html

JletanpHa ctopinka kauru (/book/{olid}): Bkitouae kHONKy «<«— Backy,

kouteriHep div#book-detail mist metamanmx (Ha3Ba, aBTOpH, PIK, >KaHPH,

3M.
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omuc, oOOKIaauHKa) Ta cekmito div#recommendations 3 KapTKaMu
peKOMeHJ0BaHUX KHUT. BmicT rerepyethest momynem book details.js

e author details.html
JeranbHa ctopiHka aBTopa (/author/{author key}): MICTUTh KHOIIKY «<«—
Back», xonrteitnep div#author-detail mist Giorpadii, GoTo Ta CTaTUCTUKH
(mata HApOMKEHHS, YuCcio podiT, pertuHr) 1 cekiito div#author-books 3
KapTKaMu TBOPIB aBTOpa. 3aroBHEHH 37iiicHIOe author details.js

e [li mabysoHnu 3a0e3MeUyI0Th YiITKY PO3AUIbHY BIAMOBIIATBHICTh: 3arajJlbHUI
CTWJIb 1 HaBiramito 3agae index.html, crienapii nouryky - okpemi CTOpPiHKA
JUUIS )KaHPIB, KHUT 1 aBTOPIB, @ CTOPIHKH AeTajei BiqoOpakatoTh pO3IMIUPEHY

1H(pOpMaIlIO 3 TMHAMIYHUMH PEKOMEHIAIISIMH.

3.1.3 JavaScript-moay.ii Ta ix Jorika

Jnst 06poOku momiil, 3a0e3neyeHHs AUHAMIYHO1 3MIHU HANlOBHEHHSI CTOPIHKH,
peasnizaliii CuCTEMH aBTOJIOIIOBHEHHS PO3pPO0JIEHO CKPUIITH MOBOIO MTPOrpaMyBaHHS
JavaScript. Ycboro npoekt MicTuTh 4 MOyl 13 TAKUMHU CKPUIITAMM, KOXKEH 3 AKUX

3a0e3mnedye OKpeMy YaCTUHY (PYHKITIOHAITY.

3.1.3.1 search_autocomplete.js

3arajbHe NpPU3HAYEHHS :

Mopynb 3a0e3nedye (pyHKIIOHAT aBTOJOMOBHEHHS JJIsl TMOJIB MOUIYKY KHUT 1
aBTOpiB. BiH mpociayXxoBye BBEJIEHHsS KOPHUCTyBaua, 3aCTOCOBYE 3aTPUMKY IS
3MEHIIEHHS KIJIBKOCTI 3alWTIB, 3BEPTAETHCA JIO0 BIAMOBIIHUX EHIMOIHTIB 1

BiJI0Opaka€e CIIMCOK MiAKA30K Y BUIAIAI0UOMY CITHCKY.
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3.1.3.2 results.js

3arajibHe PU3HAYEHHS:

Jlanuii Moty peanizye 6a30By 00poOKy MO sl KOKHOT 3 0a30BUX CTOPIHOK,
OKpIM CTOPIHOK 13 JAeTaNbHOIO iH(pOpMaIli€r Mpo 00’ekT. MicTuTh B co01 00pOOKY
HATUCKaHb KHOTIOK HaBiramii Ta MOIIyKy Ta BUBIJ peKOMEHAAIIM MICIs 3aluTy JJIs
BIJIMOBITHUX CTOPIHOK.

Kurouosi pyHkuii moay.is:

o toggleGenreSelection(event) — Bigmiuae abo 3HIMae >XaHp 13 OOpaHHX,

OHOBJIIOE BUTJISIT KHOIKH.

o performGenreSearch() — ¢opmye Ta BiampaBisie 3amur  J0
/api/genre _filter, 06po0IIsie BIMIOBIIb 1 BUKIIMKAE PEHACPUHT KAPTOK KHHUT.

e performAuthorSearch() — ¢opmye Ta BigopaBise 3anuT A0
/api/author?author=..., 00po0:sie BIAMOBIIb 1 BUKIMKAE PEHACPUHT KapTOK
aBTOPIB.

e performSearch() - dopmye Ta Bianpasise 3anut A0 /api/book?book=...,

00po0Jsie BIANOBIAb 1 BUKIIMKAE PEHAEPUHT KAPTOK KHMUT.

3.1.3.3 book details.js

3arajbHe NpU3HAYEHHS:

Moaynp BiANOBiAa€ 32 MOOYAOBY JE€TaIbHOI CTOPIHKM KHUTH. BiH oTpumye
inentudikatop suay OLID 3 URL, 3aBanTaxkye gaHi MPO KHUTY Ta CIIMCOK CXOXKUX

TBOPIB, a MOTIM BiJI0OpaXkae L0 1H(QOpPMALIO y BIIMOBIIHUX CEKIISIX CTOPIHKHU.

KurouoBi pyHkuii moay.is:

e initBookDetails() — iHimianizye npouec 3aBaHTaxkeHHs: aictae OLID i3
HUIAXY CTOPIHKM Ta BUKiIMKae fetch-pynkmii.

o fetchBookData(workKey) — nancunae 3amut 1o /api/book/{olid}, orpumye

MeTaJIaHl ¥ peKOMEHIalIii.

Apk.
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¢ renderBookDetail(detail) — BuBOANTH Ha3BYy, aBTOpPiIB, OMHC, JKaHPH Ta
oOkiTamuHKy y 610k #book-detail.
¢ renderBookRecommendations(recommendations) — CTBOpIOE€ KapTKH

PEKOMEHIOBaHUX KHHT y CeKIlii #recommendations.

3.1.3.4 author_details.js

3arajibHe NPU3HAYEHHS:

Monyns dhopmye aeTanbHy CTOpiHKY aBTopa. Bin ananizye URL,
3aBaHTaXxye Olorpadiro, CTAaTUCTHKY ¥ OMKUC aBTOPa, a TAKOXK, 32 HASBHOCTI,

CIIUCOK MOT0 TBOPIB UM PEKOMEH I}, Ta BIOOpakae iX y BIAMOBITHUX CEKIIISX.

Kirouosi ¢pyHkuii Mmoay.is:

e initAuthorDetails() — orpumye kmtou aBropa 3 URL Ta 3amyckae
MOCJTIIOBHICTD 3aBaHTAKEHHS JTAaHUX

o fetchAuthorData(authorKey) - HAJICUJIA€ 3aIUT 110
/api/author/{author key}, orpumye 6iorpadiro Ta meTamani

e renderAuthorDetail(author) — BimoOpaxae iM’s, (HOTO, 1aTH KUTTA Ta
olorpadiuamit onmc y 61011 #author-detail

e renderAuthorBooks(books) — ctBopioe i1 BigoOpakae KapTKH TBOPIB

aBTopa y cekuli #authorBooks.

3.1.4 lunamiuHe OHOBJICHHSI IHTep(eicy

MexaHi3MH JTMHAMIYHOTO OHOBJIEHHS 1HTep(delcy MOKIMKaHI 3a0e3MmeYnTH
KOPUCTYBau€Bl IUIABHUM JOCBIJ O€3 MOBHOIO MEPE3aBAHTAKEHHSI CTOPIHKHU. YCs
JIOTiKa peajizoBaHa y JavaScript-Mo1yiasx 13 BUKOpUCTaHHAM MaHinyssiii DOM Ta

smiau CSS-knacis.
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IIpusHavyeHHs:

3a0e3neunTH BINOOpaXKEHHSI CTaHIB «3aBAaHTAXCHHS», «IOPOXKHBO» Ta

«IIOMMIJIKa», a TAKOX IIJIAaBHC HiI[BaHTa}KCHHSI 11 OHOBJICHHS p€3y.]'H>TaTiB Ha CTOpiHKaX

IIOLIYKY Ta JIETAJIECH.

Kurouosi aii Ta BignoBigni pyHkmii:

IToka3 cniHepa / iHAMKATOPA 3aBAHTAKEHHS

BukinkaeTbes 10 MOYaTKy aCHHXPOHHOTO 3aMHTY; BIIOOpaXkae eNeMEeHT 31
CSS-knacowm .loading.

®ynkiis: showLoadinglndicator()

IIpuxoBaHHs cuniHepa

BukinnkaeTbes micis OTpUMAaHHS BIANOBIAL 400 TOMUIIKH; XOBA€
1HUKATOP.

®ynkuis: hideLoadingIndicator()

OuMineHHs] KOHTellHepa pe3y/IbTaTIB

[Tepen HOBUM peHEpOM 00Upae KOHTEHHEp (Hanpukiam, #results,
#recommendations) 1 Buasse Horo BMICT.

Oynkiis: clearResultsContainer(containerld)

Binoopaxennsi noBizomijienusi «Hidvoro He 3Hai1eHO»

SAx1o0 MacuB pe3yJIbTaTiB MOPOKHIM, BCTABIISIE €IEMEHT 13 TEKCTOM Y
koHTelHep Ta CSS-knacoMm .empty.

Oynkuis: renderEmptyState(containerld)

BinoOpaskeHHsI NOBIIOMJIEHHS NP0 MOMMJIKY

VY pa3zi 36010 Mepexi a00 HEKOPEKTHOT BiJIMOBIII CEPBEPY TTOKAZYE Y
KOHTEHHEp1 €JIEeMEHT 3 KJIaCOM .eTTor 1 TOSICHEHHSIM.

Oynkis: renderErrorState(containerld, message)

Apk.
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o PenaepuHr KapTOK pe3yJabTaTiB
[Ticns ycminiHOTO 3aMUTy BUKJIMKAE YHIBEPCATBHUN PEHAEPED 13 MOy IS
results.js, SKUi CTBOPIOE KAPTKHU Ta JI0Ja€ X 0 KOHTEHHEpa.
Oynxkmis: appendResultCards(containerld, items)

o IlnaBumii ckpoJ ado goxyc
[Ticnst OHOBIICHHS PE3yJIbTATIB 3MIMCHIOE TIPOKPYTKY 0 TTOYATKY CITUCKY
a00 BCTaHOBIIOE (POKYC Ha MEPITy KapTKy.

Oynxkiis: scrollToTop(containerld)

Cuenapii OHOBJICHHSI:

1. KopuctyBau iHili0€ ONIYK a00 00upae kaHp — BUKIUKAETHCS
showLoadingIndicator() — acMHXpOHHMI1 3aIUT — TPH YCIIXY
hideLoadingIndicator(), clearResultsContainer(),
appendResultCards() (a6o renderEmptyState()) — scrollToTop().

2. Ha nmeransix KHUTH/aBTOpA MPHU 3aBaHTAXKEHHI METAIaHUX 1
peKoMeHAaIi croyeproBo BukiaukaroThes showlLoadingIndicator()
ta hideLoadingIndicator(), a BMicT KOHTElHEPIB OHOBIIOETHCS O€3
NepPEe3aBAHTAKEHHS CTOPIHKHU.

3. V pa3i noMuiIKku Mepeki a0 HEKOPEKTHOT BIAMOBIII —

hideLoadingIndicator() — renderErrorState().

Llet HaOlp (yHKIIN 1 cLEHapliB rapaHTye, O KOPUCTYBay 3aBKIU OayuTh
aKTyaJdbHUN CTaH 3aluTIB, IIBUAKO OTPUMYE Bi3yalbHUN (ig0eKk 1 Moxke
MPOJIOBXKYBATH B3aEMOiI0 3 iHTepdeiicom 0e3 3aiiBoi nay3u ado nepe3aBaHTaKCHHS

CTOPIHKH.
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3.2 CepBepHa 4acTHHA Be0-3aCTOCYHKY

CepBepHa yacTHHa Be0-3aCTOCYHKY pealli3ye MOBHUM LUK B3aemonii 3 AP,
BaJIi/IalliI0 Ta MEPEBIPKY OTPUMAHUX JAHUX, iX MOAATBILY 00poOKy, GiIbTpaliio Ta
COpPTYBaHHS, MICTUTh PEKOMEHJIAIIMHY CHCTEMY III0 Ha OCHOBI OTPUMaHUX JaHUX
CTBOPIOE PEKOMEH1allii BIAMOBITHO J0 3aMUTy KOPUCTYyBaya.

JletanpHi BiIOMOCTI III0JJ0 OCHOBHUX MOJYJIIB CEPBEPHOI YaCTUHU 3aCTOCYHKY

HaBEJICH1 Y BIMOBITHUX MIIMyHKTaX.

3.2.1 ApxiTeKkTypa Ta MOAYJIbHA OpraHizaimis

CepgicHa yacTHHA Be€0-3aCTOCYHKY Ma€ HACTYITHUN BUTJIS;
v [ backend

v 3D api
& books_api.py
& open_library_api.py

v [ recommendation
& recommender.py

v Drouters
e filt
& user.py

& config.py

& main.py

Pucynok 3.2 — CTpyKTypa cepBiCHOI YaCTUHU BEO-3aCTOCYHKY

Jlns 3a0e3medeHHs  JIOTIYHOTO  TMOAUTY  BIAMOBITATBHOCTEH  IPOEKT
CTPYKTYpPOBaHO Ha MOAYJI 32 (DYHKIIIOHAIbHUM MPU3HAYCHHSIM.
OCHOBHI KOMITOHEHTH OpraHi30BaHO HACTYITHUM YHHOM:
e main.py — rojoBHui ¢ain 3actocynky. Inimiamizye FastAPI-o0'ekr,

nigkiodae poyrepu, HanamroBye CORS Ta koHbirypariiro 3amycky.

Apk.
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e models.py — mictuth Pydantic-mozeni st onucy CTpyKTypy BiANOBIAEH
API (Book, Author, BookDetailSchema).

o filters.py — peanizye momryk KHHUT, aBTOpPiB, aBTOJOMOBHEHHS, OOpPOOKY
3aIlUTIB 32 XKaHPaMHU.

e open_library api.py — peanizye ¢yHkiii goctymy g0 OpenLibrary: momnryk
KHUT, OTpUMaHHs Aetaien 3a ID, 3anutu no aBropam.

e recommender.py — MicTUTh KJ1ac Recommender 3 MmeTomamu ¢popmyBaHHS
peKOMeHJaIllii Ha OCHOBI JKaHPy, 3MICTy KHUTHM abo aBtopa. TyT
peanizoBaHo BukopuctanHss TF-IDF 1 cosine similarity ana anamizy

CXOOCTI.

Buxopucrtanus Takoi CTpyKTypu 3a0e3ledye JIETKICTh Ta 3pYYHICTb IpH
BHECEHHI 3MIH 1 MOJErNye PO3IIUPEHHS (PYHKIIOHATY 3aCTOCYHKY, a TaKOX

3a0e3neuye JIETKICTh JIJIsl COIPUIHSTTSI.

3.2.2 Mapmpyrusanis HTTP-3anuTiB
Mopyns filters.py BiamoBijiae 3a 0OpoOKY OCHOBHUX KOPHUCTYBAIlbKHX 3alUTIB,
MOB’SI3aHUX 3 TIOIIYKOM KHHI, aBTOpPIB, (QUIbTpaIli€o 3a KaHpaMH Ta
aBromonioBHeHHs M. Came meil dain mictuth HaBaxkiausimn REST-enanmoinTu
3aCTOCYHKY.
KitouoBuii pyHkIrioHa:
e Ilomyk KHHUI i aBTOPIB 32 KJII0Y0BUM 3aNIUTOM
PeanizoBano Ba okpemi MapuipyTH s OMTyKy KHUT (/api/search/books)
1 aBTOpIB (/api/search/authors). 3anexxHo BiJ 3aMUTy KOPUCTyBaya, CUCTEMA
BUKOHY€ BIJMOBIIHUHI NoIIyK y 30BHIIIHbOMY API OpenLibrary,
CTPYKTYpYy€ pe3yiabTaTu Ta noseprae y dopmati JSON.
e ABTO/0NOBHEHHS NP BBeJI€HHI TEKCTY

Enanoint /api/autocomplete npuiimae yacTKoBe BBEACHHS KOPHCTyBaya Ta
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MOBEPTAE CIIUCOK HANO1IBII peJIeBaHTHUX BIJNOBiACH (iMeH aBTOPiB 200
Ha3B kHHT). [Iparroe Ha ocHOBI pe3ynbTatiB OpenLibrary 1
BUKOPHUCTOBYETHCS sl POPMYBAHHS BUIAJAI0UMX M1IKA30K y MO
MOIIIYKY.

@inbTpanis 3a maHpaMu

MapuipyT /api/recommend/genre/ {genre} BUKOHYy€E (iIbTpaIliro Ha OCHOBI
TIePETaHOTO KaHPY. BUKOpHUCTOBYETHCS y ClieHapii peKOMeHaIlii KHUT 32
TEMaTHKOIO.

IHomyk CX0KMX KHUI Ta aBTOPIB

OOpobusitoThes 3anuTH Ha /api/recommend/similar/{olid} Ta
/api/recommend/author/{author_key}. ¥V nepmomy Bunaaky gopmyerncs
CIIUCOK CXOXUX KHUT 3a 3MicToM (Ha ocHOB1 TF-IDF), y npyromy —

N1A0MPAIOTHCS CXO0XK1 aBTOPH 38 TEMATHYHHUM MPOQILIEM.

3.2.3 B3aemogis 3 API

@aitn open library api.py BIONOBIIAE 3a B3AaEMOJII BEO-3aCTOCYHKY 3

30BHIIIHIM cepBicoM OpenLibrary API, 1110 € ocHOBHUM Ji3KepernioMm iH(opmallii npo

KHUTH, aBTOPIB, )KaHPH, OOKJIaJUHKH Ta OIMCOBI MeTaaaHi, a Takoxk 13 Wikipedia API

JUIsl OTpUMaHHs sIKICHOro omnucy o0’exty. Came yepes 1eil MOIyJsb BiOyBa€eThCs

OTPUMaHHS 30BHIIIHIX JaHUX, SKI HaJall BUKOPUCTOBYIOTHCS Y JIOTIII TOUIYKY,

aBTOJ/IONIOBHEHHSA Ta (hOPMYBaHHS pEKOMEHIAIIIi.

@aiin peanidye 130JbOBaHMI MIAp B3AEMOJII 13 30BHILIHBOIO MEPEXEIO,

IHKarncyo B cob61 soriky BianpasinenHs HTTP-3anutiB, mepeBipku craTtycy

BiAMoBiAl, 00poOku JSON 1 BigOopy JuIe peeBaHTHUX TOMIB JJISI MOJAJbIIOT

00poOKU a00 BiIOOPAKEHHS.

OcHoBHIi ¢yHkuii MoayJs open_library api.py:

Apk.
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get book details(olid: str)

3niticHioe 3amuT A0 /books/{olid}.json Ha OpenLibrary mist oTpumManHs
MIOBHOT'O ONUCY KHUTH. BUTsATYe Taki AaHi, sIK: Ha3Ba, aBTOp(H), PiK
nyOuTiKalii, >kaHpH, OIuc, 1IeHTU(IKATOp OOKIATUHKH.

IIpuznayenns: BUKOPUCTOBYETHCS JJIs MOOYIOBU JI€TAILHOT CTOPIHKH
KHUTH Ta JUIA aHaTi3y B aJrOpUTMax peKOMEHAAIII].

get_author details(author key: str)

Hancunae 3anut no /authors/{author key}.json i

/authors/{author key}/works.json. Otpumye Giorpadito, momyssipHi TBOPH,
KUIBKICTB OMYOIIKOBaHUX POOIT, TEMATUKY TBOPYOCTI.

Ilpusnauenns: 3a0e3nedye gaHi JUisl J€TAIBHOT CTOPIHKY aBTOpa Ta
dbopmyBaHHs TpoPLTIO AJIs1 pEKOMEH LTI,

search_books(query: str)

BukoHye nomryk KHUT 3a 3alIMTOM KOPUCTYBaya, 3BEPTalOUUCh 10
/search.json?q=.... [loBepTae ciMCOK KHUT, K1 BIAMOBIJAIOTH KPUTEPIAM (3
Ha3BOI0, OOKJIAIMHKOI0, TPUHAWMHI OJTHUM aBTOPOM).

Ilpusnauenns: BUKOPUCTOBYETHCS Y 3aralIbHOMY TOIITYKY Ta
aBTOJ/IOTTIOBHEHHI.

search_authors(query: str)

Hancunae 3anut 1o /search/authors.json?qg=.... IloBeprae aBTopiB,
BIJICOPTOBAHMX 32 PEJIEBAHTHICTIO Ta KUJIBKICTIO TBOPIB.

Ilpusnayenns: BUKOPUCTOBYETHCS Y MOUIYKY aBTOPIB 3a PparMeHTaMu
IMeH1 a0 Mpi3BHUIIIA.

get books by subject(subject: str)

3niiiCHIOE TEMAaTUYHUM MOITYK KHUT 32 %aHpoM (subject). lani
BUTATYIOThCS Yepe3 napameTp subject y 3anuTi

Ilpusnauenns: BUKOPUCTOBYETHCS Y CLIEHAPil peKOMEHAIII] 3@ JKaHPOM.

extract_valid _books(data: list)
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DiIbTpYy€E CMUCOK KHUT, BUIYUYalO4H Ti, sIKI HE MalOTh HEOOX1THOT
iHpopMarlii (onucy, oOKIaguHKK 200 aBTOPIB).
Ilpusnauenns: MOKpAIIEHHS SIKOCTI BUJIa4l Ta BUKIIIOUEHHS HETIOBHUX a00

TEXHIYHO TTOPOXKHIX PE3YJIbTaTIB.

3.2.4. PexomenganiiiHa cucremMa

daiin recommender.py, po3MillieHUH y mammi recommendation, MICTUTH

peanizaliiio JOriki MoOyJI0BH peKOMEeH ialiid y Be0-3acTocyHKy. OCHOBHA YacTHHA

(GyHKIIOHATYy 30cepelkKeHa B ofHOMY kiaci — Recommender, saxuii BianmoBigae 3a

dbopMyBaHHS CIIHUCKIB PEKOMEHIOBAHUX KHUT a00 aBTOPIB HA OCHOBI TPHOX IMIIXO/IB:

3a JKaHPOM, 3a CXOXKICTIO 3MICTY KHUTH Ta 3a npodiiem aBTopa.

IpusHayeHHs MoxyJst

PexoMeHialiitHa cructTeMa BUKOPUCTOBYE SIK CTPYKTYpOBaHi JlaHi, OTpUMaHi 3

OpenLibrary, Tak 1 BEKTOpHI MPEACTaBICHHS TEKCTIB sl 00UUCIECHHS CX0KOCT1 MIXK

kHUramu. OCHOBHUMU JKEepesiaMu JIJi MOOYA0BU PEKOMEH Ialliil BUCTYIIAIOTh:

»aHpu (subjects),
orcu KHUT (description),
T€MaTHhKa TBOPYOCTI aBTOpA.

OO6uuncnenHs moaiOHOCTI 3IUCHIOEThCS 3a tonomororo anroputmy TF-IDF y

MO€THAHHI 3 KOCHHYCHOIO MIpOI0 CXO0XKocTi (cosine similarity), 1mo mo3Bossie

OLIIHIOBATH KOHTEKCTYaJIbHY OJIU3bKICTh OMUCIB KHUT.

OcHoBHI ¢yHkuii kinacy Recommender

recommend by genre(genre: str, limit: int = 10)

[ToBepTae ciMcoK KHHUT, 110 HAJEXaTh A0 3a3HAUEHOTO KaHpy (subject).
Ipunyun pobomu: BUKOHY€ETbCS TEMaTHUHUMN NoIIyK uyepe3 OpenLibrary;

pe3ynbTaTH PUIBTPYIOTHCS, CTPYKTYPYIOTHCS T4 COPTYIOTHCS 32 KITBKICTIO
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OIIIHOK 200 MOMYJIPHICTIO.
Bukxopucmosyemucs y cyenapii pekomenoayii 3a sHcanpom.
recommend_similar _books(olid: str, limit: int = 10)
[ToBepTae CrUCOK KHUT, 3MICT SKUX € MOIIOHUM J10 BUOPAHOT KHUTH 3
nepenanum OLID.
Ipunyun pobomu:

1. OrpumyeTthces onrc 6a3oBoi kHurH 3a ii OLID;

2. ®opMyeTbCs KOPITYC 3 OMKCIB 1HIIUX KHHT;

3. OOGuucntoetnscst MmaTpuils TF-IDF;

4. BupaxoBye€ThCS KOCHUHYCHA BIJICTaHb MI>K 0a30BOI0 KHHUT'OIO Ta

PELITOIO;

5. TloBepraetrncs limit HAWOLTBIT CXOKUX KHHUT.

L]e ocnoenuii mexarnism no6yo0oeu cemaHmudHux peKkomeHoayii.
recommend_similar authors(author key: str, limit: int = 10) (3a
Has8HOCMI peanizayii)

[ToBepTae ciMcok aBTOPiB, YU TBOPYICTh € TEMATUYHO OJIM3BKOIO J10
3a3HAYEHOTr'0 aBTOpA.
Ipunyun pobomu:
1. OTpumyeThCs CIUCOK TeM (subjects) TBOpPIB aBTOPa;
2. Jlnst KOKHOTO 1HIIIOTO aBTOpa POPMYETHCS TEMATUIHHUN MPOQ1IIh;
3. BupaxoByeTbCs CTYMIHb TEMATUYHOTO IEPETUHY;

4. TloBepTarOThCS aBTOPH 3 HANBHUIIIUM PIBHEM CXOMOCTI.

Oco0amBoCTI peanizaumii

Monyns BukopuctoBye 0ioaioTexu scikit-learn (TfidfVectorizer,
cosine similarity) st MaTeMaTUYHOT OOPOOKH TEKCTIB.

Cnucok onuciB KHUT TUHAMIYHO (POPMYETHCS B TIPOLIECT 0OUHUCIEHb —
MOTIEPEIHBOT0 30EpEKEHHS KOPITyCYy HEMAE, 10 J03BOJISE MPAIIOBATH 31

CBDKMMHU JaHUMU B PEKUMI PEaIbHOTO Yacy.

Apk.

TAJILL.467200.003 I13 45

3M.

Apk.

Ne nokym. Migmuc | dara




o KoxeH pe3ynbTaT GOpMYy€ETHCS Y BUTIISAII CIIOBHHUKA 31 CTPYKTYPOBAaHUMU
nossiMu: title, authors, cover id, rating, description TOI10 — rOTOBUMH J10

nepenavi GpoHTEHTY.

Taxum unHOM, (paiin recommender.py € KIIOYOBUM KOMIIOHEHTOM
IHTEIEKTyaJIbHOT YaCTHHH 3aCTOCYHKY. BiH 3a0e3meuye nepcoHaizalito
pe3yJIbTaTiB, MIJBUIIYE PEICBAHTHICTh MOIIYKY Ta PO3MIUPIOE (PYyHKIIIOHAIBHI
MOJKJTHBOCTI iHTepdeiicy KopucTyBaua. HMoro pearizaiist € MOLYIEHOIO, THYYKOIO Ta
IPUJIATHOIO JUIs MOAAJIBIIOTO PO3IIMPEHHS — HANPUKJIIAA, AJIs BIPOBAKEHHS

O1JTBIII CKJIaAHUX MOIIGHGﬁ MAallIMHHOT'O HaBYaHH:.

3.2.6. Pydantic-moneui (models.py)

®aiin models.py mictuth onuc Pydantic-mozeneit, 1110 BUKOPUCTOBYIOTHCS
115t (hopMadizallii CTpyKTYpH JaHUX, sIKI 00pOOJISIOTECS Ta MEPEAIOTHCA MK
oexenyoM 1 ppontenaom. Pydantic € crangaptaum iHcTpymMeHToM y FastAPI, mo
3a0e3reuye aBTOMaTUYHY NIEPEBIPKY TUIIIB, cepiajizalliio Ta Iecepiaii3alliio
00’extiB Python y dopmat JSON.

Buxopuctanss Mozenei 103BoJIs€ IEHTPaIi30BaHO KOHTPOIOBATH (hopMar i
3MICT 00’ €KTIB, SIK1 BIAIPABISIIOTHCA Y BIANOBIAL HA KIIEHTCHKI 3alTUTH, a TAKOXK

3ano0IrT¥ MOMMJIKAM, TIOB’ I3aHUM 13 HETIOBHUMHU a00 HEKOPEKTHUMU JaHUMH.

OcHoBHI MoaeIi, peajizoBani y models.py:
« Book
Onucye 0a30By MOJ/ieSIb KHUTHU Y KOPOTKOMY (OpMaTi JIJIsi CIUCKY
pe3yJIbTaTiB.
OcHogni nos:
o key: str — ynikanpHuit inenTudikaTop kuuru (OLID);
o title: str — Ha3Ba KHHUTH;

o authors: list[str] — criucok aBTOPIB;

Apk.
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o genres: list[str] — criucok >xaHPiB a00 TEMATHK;

o rating: float | None — cepeaHiii peHTHHT (OIIIiiTHO);

o rating_count: int | None — KiJIbKIiCTbh OLIIHOK (OMIIiiHO);

o cover id: int | None — imeHTUdikaTOp 0OKIATUHKHY;

o publish year: int | None — pik mepiroi myosikariii.
Author
Monenb y1s1 OMUCY aBTOPa, 0 BUKOPUCTOBYETHCS y BH1adi a00 B
pPEKOMEHIAITISIX.
OcHOBHI noJA:

o key: str — yHikanpHuit kimou aBropa (OpenLibrary ID);

o name: str —iM’sl aBTOpa;

o top_subjects: list[str] — mepenik OCHOBHUX TE€M y TBOPUYOCTI;

o work count: int | None — KUIbKICTh TBOPIB,;

o birth date: str | None — gaTa Hapo»keHHs (OMIIIIHO);

o bio: str | None — kopoTka 6iorpadist (oniiiHo);

o photo_id: int | None — igenTudikarop ¢hoto (OniioHaaIbHO s

B1IOOpaKEHHS MTOPTPETY).

BookDetailSchema
Po3zmmpena moiens s MpeACTaBiIeHHs I€TaabHO1 1H(hOpMAaILIil PO KHUTY.
[Tonst moxi6H1 1o Moxeni Book, ane BkimtouatoTs moBHMi onuc (description) i
JTOJATKOB1 METa aHI.

BukopucroByetbes s cropinku /book/{olid}.

IIpusHavyeHHs Moaeei:
1. ®dopmaduizanis crpykrypu Bignosiai API
3aBasiku Pydantic FastAPI aBTromatuuno ¢popmye cxemu JSON s

nokymenTartlii (OpenAP]) 1 3a0e3neuye BIANOBIAHICTH TUIIAM.

Apk.
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2. Bagigauig BXiTHHX Ta BUXiIHHUX JaHUX

[Tepen BiAmpaBKoOIO BIAMOBIII 00’ €KTU MPUBOJATHCS 0 BKa3aHO1

CTPYKTYPH, a Y BUTIQJKy HEBIMOBITHOCTI — BUKHUIAE€THCS BUHSITOK.

3. 3py4HicTh po00TH 3 JTAHUMH
Mogaeni HagarTh 3pO3yMUTY THITI30BaHy CTPYKTYPY, 3 KOO JIETKO

MpaloBaTH MPHU MOOY/I0B1 JIOTIKH 3aIUTIB 1 JOPMYyBaHHI BiAMOBII1

[AJIL1.467200.003 113

3M.
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BUCHOBOK 10 PO3A1LJ1Y 3

VY pganomy po3auni OyJio pO3TSHYTO peai3aliio KIIEHTCHKOI Ta CepBEpPHOI
YaCTUHU BE0-3aCTOCYHKY, a TAKOX CTPYKTYpPY MPOEKTY.

Buxopuctanas 4iTKOi CTPYKTypd MPOEKTY 3HAYHO IOJIETIIYE PO3YyMIHHS
OPUHIUIIB HOTO (DYHKIIOHYBaHHS, & TAKOX JI03BOJISIE JIETKO MacIITabyBaTh MPOEKT,
BHOCHUTH 3MIHU Yy KOHKpeTH1 (pyHKIIIT a00 101aBaTh HOB1, BUKOPHCTOBYBATH METOIH
M1k PI3HUMH YaCTMHAMU 3aCTOCYHKY 1 BUMPABIIATH TOMUJIKH.

BuxopucranHs MoayJiB HalmMCaHMX MOBOI TporpamyBaHHs JavaScript,
HTML-mabnoniB cropinok Ta CSS CTWIB [103BOJSI€E CTBOPUTH Cy4YacHUH,
GbyHKIIOHATBHUHN Ta IHTYITUBHO 3p0o3yMisiuil iHTepdeiic. B ToMy uuchi peanizoBaHo
00pOOKY TOMHUJIOK Ta BaJliJlallif0 BBEACHUX JTaHUX.

Bukopucranns FastAPI no3Bosisie 3py4HO 1 IIBUJAKO — peali3yBaTu
MapHIpyTH3allil0 3aMUTIB Ta iX MOJAJIbITY 00pOOKY.

Peanizariiss pekoMeHJal1iHOT CUCTEMH JI03BOJISI€ Ti THYYKO IM1JIJIAIITOBYBATHCS
JUTSI CTBOPEHHS] KOPEKTHHUX Ta aKTyaJIbHUX PEKOMEHAIlI N 32 KOHKPETHUM KPUTEPIEM,
OTPUMaHUM BiJI KOpHUCTyBaua. @DYHKI[IOHAJ JJisi CTBOPEHHS PEKOMEHJaIlli
pPO3MOITIEHO Ha OKpemi (yHKIi, IO J03BOJISIE JIETKO 3MIHIOBATH MapameTpu
KOHKPETHUX YaCTHUH CHCTEMU PEKOMEH/ Al abo 1o7aBaTu HOBUM (YHKIIIOHAT TIPH
MacmTadyBaHHI 3aCTOCYHKY.

OT1xe, po3pobIieHa CTPYKTypa Ta IporpaMHi MOYJ1i 3a0€3MeuyIoTh IIBUJIKY Ta
THYYKY B3a€EMOJIII0 SK 3 KOpHCTyBaueMm, Tak 1 3 API, MicTarh 0OpoOKy MOMMUIIOK,
BaJIiIallii0 JaHUX, Ta 3a0€3Meuy0Th CTBOPEHHS Ta BUBIJl aKTyallbHUX Ta JOPEUYHUX

pPEKOMEHIAIl 13 MOXJIMBICTIO OTPUMAHHS JI€TAbHOT 1H(OpMAIIil IPO HUX.

3M.

Apk.
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PO31A1J1 4 OI'JIA TA TECTYBAHHSA BEDB-
3ACTOCYHKY

Lleit po3aia MiCTUTH OTJISiA Ta TECTYBaHHS PO3POOJIEHOT0 BE0-3aCTOCYHKY, B
TOMY YHCHI OrJisif iHTepdeiicy, 3amip dyacy poOOTH AJisi OCHOBHHUX (YHKIIIH, aHATI3

OTPUMaHUX PEKOMEH/IAIIIM.

4.1 I'o1oBHA CTOPiHKA Be0-3aCTOCYHKY
['onoBHa cTopiHKa Be0-3aCTOCYHKY MICTHTh ONHMC HMOro NIpHU3HAUYEHHS Ta
(GyHKILIOHATY, a TaKOX KapTKH 13 Mepeajgpecallielo Ha BIANOBIAHUN (QuIbTp AJis

OTPUMaHHS PEKOMEHIAIIN.

Book Discovery Service
Find your next favorite book with our smart recommendations

Discover Books Tailored to Your Taste

Our service helps you find books you'll love through intelligent filtering and recommendation systems. Whether you know exactly what you want or just want to

explore, we've got you covered.

Genre Explorer Author Match Book Companion
Browse books by genre and discover new Find books similar to works by your favorite Get recommendations based on books
favorites in categories you love. authors, you've enjoyed

Start Discovering

I £ Q

Browse by Genre Find Similar Authors Find Similar Books

Pucynox 4.1 — I'onoBHa cTOpiHKa BEO-3aCTOCYHKY

4.2 CropiHka AJs1 HOLIYKY 32 KAHPOM
CropiHka Al MONIIYKY KHHUI 3a JKaHPOM MICTUTh KHOIIKH 13 OCHOBHUMH
YKaHpaMH KHUT, y KOPUCTyBada € MOKJIMBICTb 0OpaTH OJUH KOHKPETHUH kaHp a0o

OyIb-sIKy 1X KOMOIHAIIIIO.

Apk.
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oD
Select Your Favorite Genres

Choose the genres you're interested in and we'll find books for you

( Fanlasy) ( Myslery) ( Thriller) <3ci-Fi ) ( Romance) ( Histor'y) ( B\agraphy) C Non-Fiction )

Pucynok 4.2.1 — CropiHka Jyist MONIYKY KHUT 3a KaHPOM

[Ticns BuGOpy xkaHpy(-iB) crtae akTuBHOIO KHomka “Find Books”, mnpu
HATUCKAHHI K01 KOPUCTYBay OTpUMAE JOOIPKY KHHT 3a BIJMIOBIIHUM >KaHPOM a0 iX

KOMOIHAIIIETO.

Select Your Favorite Genres

Choose the genres you're interested in and we'll find books for you

@ ( Thriller ) ( Sci-Fi ) ( Romance ) ( History ) ( Blography) (Non-Flcuon )
Find Books

Searching for books...

Pucynok 4.2.2 — CropiHka Jyisi IOUTyKy KHUT

3a KaHPOM i1 YacC 3aBAHTAXKEHHSI pe3yJIbTaTIB

Apk.
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« Back

Select Your Favorite Genres

Choose the genres you're interested in and we'll find books for you

( Fantasy > < Mystery ) ( Thriller) ( Sci-Fi ) m ( Biography ) C Non-Fiction >

Find Books

Anna Karenina
by Leo Tolstoy

Le Comte de Monte Cristo Anna Karenina Pride and Prejudice
Alexandre Dumas Jles Toncron Jane Austen
*x 4.3 * 42 * 4.1

VICTOR HUGO

Hifichback
Nofre-Dame

4
The Hunchback of Notre Dame The Beautiful and Damned The House of Mirth
Victor Hugo E. Scott Fitzgerald Edith Wharton
*x 4.1 * 4.1 * 4.1

Pucynok 4.2.3 — PekoMeH1a11ii Ha OCHOBI KaHpPy

[Ticnst 3aBepIeHHS MONTYKY Ta CTBOPEHHS PEKOMEHJAIl KOPUCTyBad Mae
MOXJIMBICTh TOPTATU CIHCOK Ta 3aBaHTaXXyBaTU JIOJATKOBI PEe3yJbTaTH, a TaKOXK

HATUCHYTH Ha OyJib-IKY 3 KHUT JIJI1 OTPUMAaHHS JeTaJIbHOT 1H(pOopMaIii mpo Hef.

Apk.
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4.3 CTopiHka Uil NOLIYKY CX0KMX aBTOPiB
Ha mouaTtky 1s cTopiHKa MICTUTB MOJIE JUIsi BBOJY IMEHI aBTOpa Ta KHOIKY

“Search” ans 3a1ficHEHHS MOITYKY, IPUYOMY peaii3oBaHO CUCTEMY ITiKa30K.

oo

Find Similar Authors

Enter an author's name to find similar writers

J. K. Rowling

Pucynox 4.3.1 — CropiHka /uist MOUTYKYy CX0KHX aBTOPIB
[ Rowling| ]

1. K. Rowling

James Rowling

J. K. Rowling

Marjorie Rowling

Rowling

Pucynok 4.3.2 — Cucrema mijika3ok Ha CTOPIHII JJIsl IOLIYKY
CXOXHUX aBTOPIB

o=
Find Similar Authors
Enter an author's name to find similar writers

J. K. Rowling

Searching for authors...

Pucynok 4.3.3 — CropiHka Jyisi HOLIYKY CXOXKHX aBTOPIB 1] 4ac

3aBaHTAXKCHHS PEKOMCHIAIIii

Apk.

3M.
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B Home

Find Similar Authors

Enter an author's name to find similar writers

J. K. Rowling

Authors similar to J. K. Rowling:

Jonathan Stroud L. Frank Baum Michael Ende James Patterson

C.S. Lewis Neil Gaiman Philip Pullman Derek Landy

Lewis Carroll Diana Wynne Jones Rick Riordan

Cinda Williams Chima Roald Dahl Agatha Christie Eoin Colfer

Pucynok 4.3.4 — ITin0ipka pekoMeHaalliil Ha OCHOBI aBTOpa

[Ticns 3aBepiieHHS MOITYKY Ta CTBOPEHHS pEKOMEH/1aIliii BOHU BUBOJISTHCS
KOPHCTYBauy CIIUCKOM, 13 MOKJIUBICTIO MEPETJITHYTH JETaIbHI BIIOMOCTI IUIIXOM

HATUCKaHHS Ha KapTKy Oyb-sIKOTO 3 aBTOPIB.

Apk.
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4.4 CtopiHka sl NOLIYKY CX0KUX KHUT
CrwnicTiyHO Ta (YHKIIIOHAIBHO IF0 CTOPIHKY peajli30BaHO aHAJOTI4HO J0
CTOPIHKH TIOIIYKY CXOKHUX aBTOPIB, aJalTOBAHO KApPTKU JJI1 KOPEKTHOTO BUBITY

PCKOMCHIAOBAHUX KHHI'.

oo

Find Similar Books

Enter a book title below and we'll recommend similar reads

Harry Potter and the Philosopher's Stone

Pucynok 4.4.1 — CropiHka Jyisi HOLIYKY CXOKHX KHUT

Harry Potter and the Philosopher's Stone|

Harry Potter and the Philosopher’s Stone
J. K. Rowling

Harry Potter and the Philosopher’s Stone

ari weinstein

Harry Potter and the Philosopher’s Stone
Julia Reed

"Harry Potter and the Philosopher's Stone” Worksheets
Patrick O'Kane

v

Pucynox 4.4.2 — Cucrema miJika30K Ha CTOPIHII JIJIS TIOITYKY CXOMKHX KHUT

Searching for books...

Pucynox 4.4.3 — I'padiune BiioOpakeHHS MPOIIECY 3aBaHTAXKCHHS Ha

CTOpIHIII JIJIsl TOLITYKY Ha OCHOBI KHUTH

Apk.
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a

Find Similar Books

Enter a book title below and we'll recommend similar reads

Harry Potter and the Philosopher's Stone

Harry Potter and the Goblet of Fire

Harry Potter and the Chamber of

Secrets 1. K. Rowling, Jim Kay.
J. K. Rowling K. Rowling * 4.3
* 4.2 *x 43
HARRY HARRY
POTTER POTTER
Harry Potter and the Deathly Hallows Harry Potter and the Order of the Harry Potter and the Half-Blood Prince
Phoenix
J. K. Rowling J. K. Rowling, Mary GrandPré
J. K. Rowling *x 44

* 4.3

*x 43

Pucynok 4.4.4 — BuBin pekomMeHAaIid Ha CTOPIHII JIJIS TTOITYKY

CXOXKHUX KHHUT

[Ticas BUBILY peKOMeHallld, KOPUCTyBad Ma€ MOXJIMBICTh TOPTAaTH MOro Ta

3aBaHTaXyBaTH JOJIATKOB1 PE3yJIbTaTH, @ TAKOXK MEPErIISIIATU AETAbHY 1HPOPMALIO

PO KHUTY NP HAaTUCKaHHI Ha 11 KapTKy.

[AJIL1.467200.003 113
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4.5 Ileperasia nerajbHOI iHpopMaLii PO KHUTY
[Ticnst oTpuMaHHs peKOMEH 1a1lii Ha OCHOBI )KaHPY a00 KHUTY KOPUCTYBay Mae
MOXXJIUBICTh HATUCHYTH Ha OYIb-IKy KapTKy KHHUTH Ta OTPHUMATH JCTaAIbHY

iH(OopMalIIito PO HEl Ta HeBEJIMKY MiA0IPKY PEKOMEH 1AM CXOKUX KHHUT.

o

Harry Potter and the Half-Blood Prince

Author: J. K Rowling, Mary GrandPré

Genres: orphans, foster homes, romans, magie, adolescence

Description

Harry Potter and the Half-Blood Prince is a fantasy novel written by British
author J. K. Rowling. It is the sixth and penultimate novel in the Harry Potter

r at the wizard school

series, and takes place during Harry Potter's six

s events from the e f Lord Voldemort, and

Hogwarts. The

chronicles Harry's preparations for the final battle against him.

You might also like

HARRY HARRY
POTTER POTTER

Harry Potter and the Northern Lights Harry Potter and the Anne of A\
Deathly Hallows Prisoner of Azkaban

Pucynok 4.5.1 — Cropinka 13 1eTajgbHOI0 1H(QOPMAIIEIO TPO KHUTY
KopuctyBady mMae MOXJIMBICTH MOBEPHYTHCS Ha MONEPEAHIO CTOPIHKY, Ha
rOJIOBHY CTOPIHKY, a TAKOXX OTPUMATHU JIETaJIbHY 1H()OpMaIit0 00 Oy 1b-1KO1 KHUTH

3 HOBUX PEKOMEH/Ialliil BHU3Y CTOPIHKH.

Apk.
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4.6 Ileperasix nerajbHOI iHpopManii mMpo aBTopa
[licns oTpumaHHST pEKOMEHJAIlli Ha OCHOBI aBTOpa KOPUCTYBay Mae
MO’KJIUBICTh HATUCHYTH Ha KapTKy OyAb-sSKOTO aBTOpa Ta OTPUMATH JCTAIbHY

1H(opMaIIito PO HHOTO 1 TOI HOTO KHUT.

o

C.S. Lewis

Born: 29 November 1898 Died: 22 November 1963

Biography

Clive Staples Lewis was a British writer, literary scholar, and Anglican lay theologian. He held academic positions in English
literature at both Magdalen College, Oxford (1925-1954), and Magdalene College, Cambridge (1954-1963). He is best known
as the author of The Chronicles of Namia, but he is also noted for his other works of fiction, such as The Screwtape Letters and
The Space Trilogy, and for his non-fiction Christian apologetics, including Mere Christianity, Miracles, and The Problem of Pain.

Top Books

Y THE |

'FOUR |

Watch For The Out of the Silent What Christians The Weight of The Four Loves
Light Planet Believe Glory

Pucynox 4.7.1 — Cropinka 13 1eTanpHOI0 iH()OpMAIlEIo PO aBTOpa
KopuctyBau Mae MOXIMBICTh HAaTUCHYTH Ha OyAb-fKy 3 HalOLIbII
MOMYJIIPHUX POOIT aBTOpa Ta MEPEUTH HA CTOPIHKY 13 IETAIBLHOIO 1H(POPMAITIEIO PO

IO KHUTY.

Apk.
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4.7 O6podKka NOMIWIOK

4.7.1 BigcyTHicTh pe3yJbTaTiB

VY BUMagKy HEKOPEKTHOTO BBOY IMEH1 aBTOPY/HAa3BU KHHUTH, 200 SIKIIIO0 0OpaHo
HEKOPEKTHY KOMOIHAIIII0O J>KaHpIB, a TaKOX IIPpH BIICYTHOCTI pPe3YyJbTaTiB

KOPHCTYyBady BUBOJASTHCS HACTYIIHI MOBIIOMIICHHS PO MOMUIIKY:

OO

Find Books

Mo books found matching your
selected genres.

Pucynoxk 4.7.1.1 — BuBizg noBIJIOMIIEHHS PO BIJACYTHICTh PE3YJIbTaTIB

Ha CTOPIHIII JUIs OLITYKY KHUT Ha OCHOBI KaHPIB

=
Find Similar Authors

Enter an author's name to find similar writers

No similar authors found for "ooooooee”

Pucynox 4.7.1.2 — BuBija moBiJOMJICHHSI PO BIJCYTHICTH PE3YyJIbTaTIB

Ha CTOPIHIII JUIsl TIOMTYKY CXOXHX aBTOPIB

Apk.
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Find Similar Books

Enter a book title below and we'll recommend similar reads

Mo similar books found for

3000000000

Pucynok 4.7.1.3 — BuBiza MoBIJOMIJIEHHS PO BIJACYTHICTb PE3YJIbTaTIB

Ha CTOpiH]_Ii I IIOIMIYKY CXOKHUX KHUI

4.7.2 BinCyTHICTh J0XaTKOBUX Pe3yJbTAaTIB JJIA MIIBAHTAKEHHS

Ha cropinii ayig mouryky Ha OCHOBI KHUTH, Y BHUMAJKY SIKIIO KOPUCTYyBau
Oaratopa3oBo HaTUCKae Ha KHONKY “Load More” nis miiBaHTaXXEHHS 10JJaTKOBUX
pe3ynbTaTiB, a PaKTUYHO pe3yJbTaTH BxkKe 3akiHuminca kHomka “Load More” crae

HEJOCTYITHOIO 1 BUBOJUTHCS MOBIJOMIICHHS PO BUYEPIIAHHS JIIMITY PE3yJIbTATIB.

4.7.3 BincyTHiCTb 300pa:KeHHsI
Y Bumagky BIACTYTHOCTI 300pakK€HHSI 3aCTOCTOBYIOTHCS CTaHJApTHI

300paKeHHSI JIJ1s1 OOKJIATUHKH Ta MOPTPETY.

Derek Landy

Pucynok 4.8.3.1 — CrangapTHe 300pa>keHHs 1)1l IOPTPETY aBTOpa

Apk.
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Heart Full of
Hatred

Pucynok 4.8.3.1 — CrannaptHe 300pakeHHsI 1J11 OOKJIaIMHKUA KHUTH

4.7.4 BiacyTHICTH ONIMCY KHUT'H 200 aBTOpa
VY BuUmaaky BIACYTHOCTI ONMCY AJii KOPUCTyBauya BUBOAMTHCS CTaHAAPTHE

[MOB1IOMJICHHS.

Description

Mo description available,

Pucynok 4.8.4.1 — I1oBijioMJIeHHS PO BiJICYTHICTH OIHCY

4.8 lloxaabmnii pO3BUTOK Be0-3aCTOCYHKY

Be0-3acTocyHok 1 3apa3 3abe3euye 10BOJI KOM(MDOPTHHUI MpoLEeC OTpUMaHHS
pEeKOMEHJalii, IpoTe AJIA MOJIMIICHHS SIKOCTI KOPUCTYBAIbKOTO JOCBIAY MOXHa
peaizyBaTH JACKIJIbKa MOKPAICHb:

o [linxmouennst nogatkoBoro API — indopmariisi y OpenLibrary API inomi
OyBa€ HEMOBHOI, 3a JIOMOMOTOI0 TIAKIIOUEHHS 1noaatkoBoro API
(manpuxan Google Books API) moxHa 3a0e3meunTy MiABUIIICHHS STKOCTI
peKoMeH Al 3a I0MOMOT0t0 1000py 1HGopMaIlii 13 ABOX 1 OUIbIIE IKeped,

a TaKOX 13 OUIBIIIOI0 BIPOT1AHICTIO 3a0€3MeuyBaTH MOBHOIIHHE 3alIOBHEHHSI

Apk.
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1H(opMalii mpo 00’ €KT.

JonaBanHs HOBUX (UIBTPIB Il OTPUMAaHHS PEKOMEHJAIl — MOXHa
CYTTEBO PO3MIMPUTH (PYHKITIOHAT 3aCTOCYHKY Ta WOTO THYYKICTh 3aBISKH
BBEJICHIO HOBHX (UIbTPIB [Js TMOIIYKYy KHHUT, HANPHUKIAJ TOMIYK 3a
KpaiHOI0, 32 MOBOIO OpUTIHAITY, 32 JIATOI BUXIY, 1 T.II.

JlonaBaHHsI 00JIIKOBHX 3alKMCIB Ta IEPCOHAII3ALlIT — KOPUCTYBadl 3MOXKYTh
CTBOPIOBATH BJAacHI mpodimi, 30epiraTé IiCTOPiI0 MOIIYKiB, OLIHIOBATH
KHUTH, CTBOPIOBaTH CIHUCKH OakaHoro (wishlist) Ta mepermsuayTtoro. Lle
JIO3BOJIUTH peajli3yBaTH O1IbII TOUHI IEPCOHAII30BaH1 PEKOMEH AT,
BropoBamkeHHss TIOpUAHUX pEKOMEHAAid — JojJaBaHHA  (PIIbMIB,

MOAKACTIB a00 cTaTel, OB’ sI3aHUX 3a TEMaMHU, >KaHpaMu ad0 aBTOpaMH.
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BUCHOBOK J10 PO3ALT1Y 4

Y 1upoMy po3Ali MPOBEACHO OIJIST Ta TECTYBaHHS pPO3POOJIEHOTO BeO-
3aCTOCYHKY, PO3IVISIHYTO PEAaKI[il0 CHUCTEeMH Ha TIOMHJIKMA 1 HecTady JaHHX,
MOTEHIIIAJIbHI IIUISIXU MTOKPAIICHHS Be0-3aCTOCYHKY.

KiienTcbka wactuHa 3a0e3neuye KOM(POPTHUN I KOPUCTyBada iHTepdeic
[UIIXOM HAsBHOCTI Ta I1HTYITUBHO 3pO3yMUIOMY pO3TAlllyBaHHIO KHOMOK IS
HaBiramii abo BIANpaBKHU 3aMUTy, CUCTEMHU aBTOJOMOMOBHEHHS JIJIsI MOUIYKOBOTO
1oJIs1, IKICHOMY O()OPMIICHHIO pEKOMEH/Ial1iii, MOKIMBOCTI MEPETITHYTH CTOPIHKY 13
JeTalbHOIO 1H(OpMaIli€ro 111 OyIb-IKO01 3 HUX.

3abe3neueHo 0O0poOKy HANUTIOMYISIPHIIIIUX TOMUJIOK, SIK-TO BB1J] HEICHYIOUOTO
IMEH1 aBTOpa ab0 Ha3BU KHUIH, IUIIXOM BUBEACHHS HAIMUCY 13 OMUCOM IMOMUJIKH. Y
BUIIAJIKaX, KO yacTuHa iHGopmairii BiAcyTHa y API 3a6e3neueno 3amiHy BiICYTHIX
JAHUX Ha 3aroToBjeHl a00 MOBIJOMJICHHS KOpPUCTyBaya PO HECTady JIaHUX.
Hanpuknan, y BUnajaky Koy Hemae oOKJIQAMHKU KHUTU a0 MOPTpETy aBTopa y iX
SKOCT1 BUKOPUCTOBYETHCSI 3aTOTOBJICHE CTaHJapPTHE 300payKEHHSI, SIKIIO HEMAE OIUCY
— y TOJI JIJIsl HOTO BUBOJUTHCS MOBAOMIICHHS PO L€, SKIIO HEMAE PEUTHUHTY —
BUBOJIUTHCS BIIAITOBIAHE ITOBIIOMIICHHS.

Po3rissHyTO OCHOBHI MOKJIHMBI HANPSIMKH AJI TIOKPAIIEHHS Ta TMOJAIBIIOTO
PO3BUTKY BE0-3aCTOCYHKY.

OT1xe, po3po0aeHuil BeO-3aCTOCYHOK 3a0e31edy€e NPUEMHUI KOPUCTYBalbKUI
JIOCBIJ] Ta Ha/Ia€ KOPUCTYBauy JIOCTYI A0 SIKICHMX Ta aKTyaJbHUX PEKOMEHIAIN 3a

bimpTpamu.

Apk.
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BUCHOBKH

Pe3ynpTaTtoM BHUKOHAHHS 0OakaldaBpCHKOTO IMPOEKTY € BeO-3aCTOCYHOK ISt
PEKOMEH/ 1Al KHUT Ha OCHOB1 KOPUCTYBALIbKUX yNO00aHb, SIKUW HAJla€ JOCTYII JI0
cBOTro (yHKIIOHATY 0€3 CyBOPUX BUMOT JO KOPUCTYBAI[LKOI'O MPUCTPOIO, Ta M€
Cy4YacHHH 1HTepQeiic 1 BIaCHY CUCTEMY CTBOPEHHS PEKOMEHIAITii.

Y nmepmioMy po3AuUll  JMIJIOMHOTO TMPOEKTY OYyJ0 TPOBEICHO aHaji3
MPEeAMETHOI 00J1aCTi, TOCIIPKEHO PEKOMEH/IalliiiHI CHCTEMH Ta iX TUIIH, IepeBaru Ta
HEJOTIKHY, PO3TIIIHYTO HAMMOMYJISPHIII ICHYIOYl CEPBICH ISl pEKOMEHIallli KHUT,
mxepena iHpopmaiii (API) 115 moTeHIIIHHOTO BUKOPUCTAHHS Y IIPOEKTI, iX IepeBaru
Ta Henomiku. [IpoBeneHHs aHami3y JOMOMOIJIO OOpaTH TEXHOJOTIi Ta 3aco0u st
MOJAJIBIIOT PO3POOKH BE0-3aCTOCYHKY, O3HAMOMUTHUCS 13 OCHOBHUM (YHKII1IOHATIOM
AKUW Mae OyTH y TaKWMX cepBicax Ta MPaBHJIBHO OOpaTH THUIl PEKOMEHJIAlIMHOI
CHCTEMH ]IS 3aCTOCYBAHHSI Y BIIACHOMY IIPOEKTI.

VY npyromy po3isi 6yJ1o IpoBeASHO OTJISIT TEXHOJIOT1H 00paHuX IS pO3pOOKH
Be0-3aCTOCYHKY, B TOMY YHMCJ1 TEXHOJIOTIH JIJIs peani3aliii cepBepHOI Ta KIIIEHTCHKO1
YaCTHUHU Be0-3aCTOCYHKY, Mkepen nanux (API), po3rasHyTo icTopito iX BUHUKHEHHS,
3aCTOCYBaHHS Y CyYaCHUX MPOJYKTaxX, MEPEBark Ta HEJOJIKH iX BUKOPUCTAHHS IS
po3poOku BeO-3aCcTOCYHKIB. [IpoBeAeHHS MOCHIIKEHHS Ta OTJIAIYy TEXHOJIOTIH
PO3pPOOKH JTOTIOMOTIJIO B TOMY YHMCJI PO3TJSHYTH Ta YHUKHYTH MPoOJeM, SKI 4acTo
BUHHKAIOTH ITiJT YaC pO3pOOKH Ta CTBOPUTH NMPABUIIBHY apXITEKTYPY IS MMPOEKTY.

VY TpethoMy pO3IiTal  PO3MNISTHYTO peatizailito Be0-3aCTOCYHKY, NETAIbHO
OMMKMCAHO OCHOBHI MPOTPaMHI MOMAYJIl Ta iX NPU3HAYEHHS, HABEJCHO KOHKPETHI
GyHKLIT Ta PO3rISHYTO iX BHKOPUCTAHHS Yy BeO-3acTOCYHKY. [IpoaHanizoBaHO
OCHOBHI MNpPUHLUMINU (YHKLUIOHYBaHHS CHCTEMH, TIOSICHEHO 1ii apXIiTEeKTypy,
30CEpPEeDKCHO yBary Ha MapIipyTu3allii 3amuTiB Ta CTBOPEHUX MapIIpyTax.
[IpogeMOHCTPOBAaHO PO3POOJICHY PEKOMEHIAIIHY CUCTEMY 13 PI3HUM aJITOPUTMOM
poOOTH Tt Pi3HUX (DUIBTPIB, MO JO3BOJISIE THYYKO CTBOPIOBATH PEKOMEHJAIlli Ha

OCHOBI KOPHUCTYBAIlbKUX ynoao0anb. Po3risinyTo B3aemosito 3 API nis orpuManHs
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JaHuX. MeToro TpPeThboro po3AuUTy AUIUIOMHOIO MPOEKTY € aHadi3 Ta JOCTIIKEHHS
apXITEKTYpH Ta OCHOBHUX MPOrPaMHUX KOMITIOHEHTIB PO3POOJIEHOI CUCTEMHU.

VY derBepTOMY pO3LTl MPOBEACHO OIS Ta TECTyBaHHS Be0-3aCTOCYHKY,
nepeBipeHo 0OpOOKY MOMHUIIOK CHUCTEMOI0, OTPUMAHO PEKOMEHJAIlli 32 KOXKHUM 3
kputepieB. Lle m03BOAMIO OTpUMATH TUTIOBUH KOPHUCTYBAIBKUI JOCBI Ta OIIHUTH
iHTEepdEeiic, MBUAKOMIIO Ta SKICTh PEKOMEHAIN OTPUMAaHHUX B PE3yjIbTaTi POOOTH
BeO-3acTOCYHKY. Lle po3min 103BOJiss€e O3HAWMOMUTHCS 13 (PiHAJIBHOIO BEPCIEIO
pPO3pOOICHOT0 MPOAYKTY OYMMa KOPUCTyBada, BUIPABUTH ICHYIOYl TOMIUIKH Ta
M1JIBECTH T1JICYMKH.

[lin yac BUKOHaHHA OaKaJIaBPCHKOTO MPOEKTY OYJI0O MPOBEACHO aHai3
MPEAMETHOI 00J1aCTi, OTJIIHYTO TEXHOJIOTII JJIsl po3pOoOKHU Ta MPOTrpaMHy peasti3alliio
B€0-3aCTOCYHKY, NPOBEIECHO TECTyBaHHS HOro pobortu. Pesynbrarom po3poOku €
Be0-3aCTOCYHOK 13 Cy4acHUM iHTepdeicoM, KU 3a0X0Uy€ JIOJCH 1O YUTAHHS Y
€NoXy MOCTIMHOTO U(POBOro IIyMY Ta JI03BOJISIE€ BIAKPUTH HOBUX aBTOPIB Ta KHUTH

BIJIMOBITHO /10 KOPHUCTYBAILKUX YIIOA00aHb.

3M.
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CIIMCOK BUKOPUCTAHUX I/KEPEJI

. What are Recommender Systems? [Enektponnuii pecypc] — Pexum

JTOCTYIY hi (o) pecypcy: https://coralogix.com/ai-blog/what-are-

recommender-systems-use-cases-types-and-techniques/

. What 1s content-based filtering? [Enexrponnuii pecypc] — Pexum

JIoCcTyny A0 pecypcey: https://www.ibm.com/think/topics/content-based-

filtering

. Pros and Cons of Collaborative Filtering [ Enextponnuii pecypc] — Pexxum

IocTynmy A0 pecypey: https:/medium.com/(@ashmi_banerjee/pros-and-

cons-of-collaborative-filtering-9c3aadce4416

. Advantages And Disadvantages Of Hybrid Use Cases Of Filtering

[EnexTponHuii  pecypc] — Pexum  gmoctymy 10 pecypcy:

https://www.slidegeeks.com/advantages-and-disadvantages-of-hybrid-

use-cases-of-filtering-methods-demonstration-pdf

. Knowledge-Based Recommenders [Enexrponnuii pecypc] — Pexum

IocTyny 1o pecypey: https:/medium.com/%40paul0/knowledge-based-
rs-b4547b84108a

. What 1s an API? [Enextponnuii pecypc| — Pesxxum poctymny a0 pecypcey:

https://konghqg.com/blog/learning-center/what-1s-api

. Open Library API [Enextponnuii pecypc| — Pexum noctymy 1o pecypcey:

https://openlibrary.org/developers/api

. Google Books APIs [Enextponnuit pecypc] — Pexum goctymy 10

pecypcy: https://developers.google.com/books

. Goodreads API [Enextponnuit pecypc| — Pexum noctyny a0 pecypcy:

https://medium.com/%40vaswhitel 1/goodreads-api-2022-deefQaf61e88

10. BookBrainz user guide [EnextponHuii pecypc] — Pexum moctymy 1o

pecypcy: https://bookbrainz-user-guide.readthedocs.io/en/latest/#home/
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https://www.ibm.com/think/topics/content-based-filtering
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https://konghq.com/blog/learning-center/what-is-api
https://openlibrary.org/developers/api
https://developers.google.com/books
https://medium.com/%40vaswhite11/goodreads-api-2022-deef9af61e88
https://bookbrainz-user-guide.readthedocs.io/en/latest/#home/

11. Goodreads guide [Enextponnuii pecypc] — Pexxum goctymy 1o pecypcey:

https://en.wikipedia.org/wiki/Goodreads

12. The StoryGraph [Enextponnuii pecypc] — Pesxxum goctymy a0 pecypcey:
https://en.wikipedia.org/wiki/The StoryGraph

13. Whichbook [Enextponnuii pecypc] — Pexxum moctymy a0 pecypcey:

https://www.whichbook.net/about/our-story

14.Python History [Enextponnuii pecypc] — Pexxum moctymy no pecypcy:
https://en.wikipedia.org/wiki/History of Python

15.Python Pros and Cons [EnexkTponnuit pecypc] — Pexum pocrymy 1o

pecypcy: https:// www.netguru.com/blog/python-pros-and-cons

16.JavaScript [Enextponnuii pecypc] — Pexum npoctymy 10 pecypcy:

https://en.wikipedia.org/wiki/JavaScript

17. FastAPI History, Design and Future — Pexum poctymy no pecypcy:
https://fastapi.tiangolo.com/history-design-future/

18. HTML Styles CSS [Enextponnmii pecypc] — Pexum pocrymy 10
pecypcy: https://www.w3schools.com/html/html_css.asp

19.Using FastAPI to Build Python Web APIs [Enexkrponnmii pecypc] —
Pexxum noctymy ao pecypcy: https://realpython.com/fastapi-python-web-

apis/

20.Building a Website with Python, FastAPI, and Streamlit [Enextponnmii
pecypc] — Pexxum JIOCTYITY 10 pecypcy:
https://medium.com/@obaff/building-a-website-with-python-fastapi-
and-streamlit-418f48c41af2

21.Python & APIs: A Winning Combo for Reading Public Data

[EnekTponnnii  pecypc] — Pexum  goctymy o0 pecypcy:

https://realpython.com/python-api/

22.How to Use an API in Python [Enektponnuii pecypc| — Pexum gocryny

110 pecypcey: https://www.dataquest.io/blog/api-in-python/
23.Recommender system [Enextponnuii pecypc] — Pexum goctymy no

pecypcy: https://en.wikipedia.org/wiki/Recommender_system
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24.Content-based Recommendation System [EnextpoHHuii pecypc| —

Pexxum noctymy no pecypey: https:/medium.com/(@prateekgaurav/step-

by-step-content-based-recommendation-system-823bbfd0541¢c

25. JavaScript Tutorial [Enextponnuii pecypc] — Pexum poctymy a0

pecypcy: https://www.w3schools.com/;s/DEFAULT.asp

26.Recommendation System in Python [Enextponnuit pecypc] — Pexum

JTOCTymy 10 pecypcy: https://www.geeksforgeeks.org/recommendation-

system-in-python/

27. Python Web Development [ Enexktponnuii pecypc] — Pexxum noctymny 1o

pecypcy: https://www.browserstack.com/guide/web-development-in-

python-guide

28.FastAPI Tutorial [Enextponnuii pecypc] — Pexxum moctymy 10 pecypey:

https://fastapi.tiangolo.com/tutorial/
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/genre_filter GetGenre Filter

Japi/genre_filter Genre Filter Api ~
/book/{work_key} Book Detail Page : ~
/api/book/{work_key} Book Detail Api ~
/author_filter GetAuthor Filter v
/apifauthor GetAuthor Recommendations N
/api/author/{author_key}/works GetAuthor Works v
Jauthor/{author_key} Author Detail Page v
/api/author/{author_key} GetAuthor Details Api v
/book_filter Book Filter N
/api/book Get Similar Books ~
/api/book_suggest Book Suggestions ~
/apifauthor_suggest Author Suggestions v
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main.py:

import logging

from logging.config import dictConfig

from pathlib import Path

import uvicorn

from fastapi import FastAPI

from starlette.responses import FileResponse

from starlette.staticfiles import StaticFiles

from backend.routers.filters import router as filters router

from backend.routers.user import router as users_router

# Logging configuration
LOG_CONFIG = {

"version": 1,
"disable existing loggers": False,
"formatters": {

"default": {

"format": "%(asctime)s - %(name)s - %(levelname)s - %(message)s

}s
"handlers": {
"console": {
"class": "logging.StreamHandler",
"formatter": "default",

n.n

"stream": "ext://sys.stdout"

¥

"file": {
"class": "logging.FileHandler",
"formatter": "default",

"filename": "app.log",

"mOde": vlan

¥
"root": {
"level": "DEBUG",

"handlers": ["console", "file"]

n
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dictConfig(LOG CONFIG)
logger = logging.getLogger(_ name )

app = FastAPI()

# Absolute path to project root
BASE DIR =Path(_ file ).resolve().parent.parent

# Mount static files directory
app.mount(
"/static",
StaticFiles(directory=BASE_DIR / "frontend" / "static"),

name="static"

# Serve main index.html
@app.get("/")
def main():
return FileResponse(BASE DIR / "frontend" / "templates" / "index.html")

# Register routers
app.include_router(users_router)
app.include_router(filters_router)
if name ==" main_ "

uvicorn.run(app, host="0.0.0.0", port=8000)

models.py:

from typing import List, Optional, Dict, Any
from pydantic import BaseModel

class Book(BaseModel):
key: str
title: str
authors: List[str] =[]

[AJIL1.467200.007 14
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genres: List[str] =[]

rating: Optional[float] = None
rating_count: Optional[int] = None
cover_id: Optional[int] = None

publish_year: Optional[int] = None

def dict(self, **kwargs):
data = super().dict(**kwargs)

return data

class Author(BaseModel):
key: str
name: str
birth_date: Optional[str] = None
death_date: Optional[str] = None
bio: Optional[str] = None
works_count: Optional[int] = None
subjects: List[str] =[]
links: List[Dict[str, Any]] =[]
top_work: Optional[str] = None
alternate_names: List[str] =[]
rating: Optional[float] = None
similarity score: Optional[float] = None

photo_id: Optional[int] = None
class BookDetailSchema(BaseModel):

detail: dict

recommendations: List[Book]

config.py:

Genre-based parameters

BOOKS MIN RATING DEFAULT: float =3.5
BOOKS MIN REVIEWS DEFAULT:int =10
BOOKS PAGE LIMIT DEFAULT:int =20
BOOKS OFFSET DEFAULT: int =0
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Author-based parameters

AUTHOR_LIMIT DEFAULT: int =20

# Book-based parameters

BOOK PAGE LIMIT DEFAULT: int =20

open_library api.py:

import math

from typing import List, Dict, Optional, Union, Set, Literal
import requests

import logging

from collections import Counter

from itertools import combinations, islice

from functools import lru_cache

from concurrent.futures import ThreadPoolExecutor, as_completed
from urllib.parse import quote

import re

from backend.models import Author

logger = logging.getLogger(__name )

from backend.config import (
BOOKS MIN REVIEWS DEFAULT,
BOOKS PAGE LIMIT DEFAULT,
BOOKS OFFSET DEFAULT,
AUTHOR_LIMIT DEFAULT

# Global HTTP session for connection pooling

diploma_session = requests.Session()
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diploma_session.headers.update({'User-Agent": 'DiplomaProject/1.0'})

# API endpoints

OL SEARCH_URL = 'https://openlibrary.org/search.json’

OL AUTHORS_ URL = "https://openlibrary.org/search/authors.json’'

OL AUTHOR_ WORKS URL = 'https://openlibrary.org/authors/{author key}/works.json'
OL AUTHOR DETAILS URL = 'https://openlibrary.org/authors/{author key}.json'

OL SUBJECT URL = 'https://openlibrary.org/subjects/ {subject} .json'

# General

def get book details(work key: str) -> Dict:

e

Retrieve detailed information about a book using its work key.

This function fetches metadata for a book from the OpenLibrary API, including title,
subjects, authors, and cover images. Additionally, it queries the Wikipedia REST API

to extract a short description of the book based on its title.

Args:
work_key (str): The unique work identifier of the book (e.g., 'OL12345W").

Returns:
Dict: A dictionary containing book metadata including 'key', 'title', 'description’,
'subjects’, 'authors’, and 'covers'.
o
url = {"https://openlibrary.org/works/{work key}.json"
resp = diploma_session.get(url, timeout=10)
resp.raise_for_status()

data = resp.json()

authors =[]

for a in data.get("authors", []):
auth_key = a.get("author", {}).get("key", "").split("/")[-1]
det = get_author details(auth_key)
if det:

authors.append(det.name)
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raw_wiki = fetch wikipedia summary(data.get("title", ""))

description = raw_wiki.strip() if raw_wiki else None

return {
"key": work key,
"title": data.get("title"),
"description": description,
"subjects": data.get("subjects", []),
"authors":  authors,

"covers":  data.get("covers", []),

def fetch_wikipedia summary(name: str) -> Optional[str]:

e

Fetch a short summary description of a book or author from the Wikipedia REST APIL

This function takes a name (title or author), formats it for a Wikipedia URL,

and retrieves the corresponding summary text from Wikipedia's REST API.

Args:

name (str): The title of the book or name of the author to search for.

Returns:
Optional[str]: A short summary text extracted from Wikipedia, or None if the request fails.
title = name.replace(' ', ' ")
url = f'https://en.wikipedia.org/api/rest_vl/page/summary/{title}'
try:
r = requests.get(url, timeout=10)
r.raise_for_status()
return r.json().get('extract’)
except Exception:

return None

Genre-based

def search_books ol(
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genres: Union[str, List[str]],
min_reviews: int = BOOKS MIN REVIEWS DEFAULT,
limit: int = BOOKS PAGE LIMIT DEFAULT,
offset: int = BOOKS OFFSET DEFAULT,
) -> List[Dict]:

"

Search for books in the OpenLibrary API by genre and minimum number of reviews.

This function constructs a subject-based query using one or more genre keywords
and fetches a list of books that have at least the specified number of user ratings.

Results are filtered and paginated using the given parameters.

Args:
genres (Union/[str, List[str]]): One or more genre keywords to include in the subject query.
min_reviews (int): Minimum number of user reviews required to include a book.
limit (int): Maximum number of results to return per request.

offset (int): Pagination offset for the search results.

Returns:

List[Dict]: A list of raw book data dictionaries returned by the OpenLibrary APIL
if isinstance(genres, str):

genre_list = [genres]
else:

genre_list = genres

subject query ="' AND "join(f'subject:{g}' for g in genre_list)
params = {

'q': subject_query,

'ratings_count': f[{min_reviews} TO *]',

'Timit": limit,

'offset": offset,

'fields": ', join([
'key','title','subtitle','author _name’,
'first_publish_year','edition_count','publisher’,
'language’','subject’,'cover i','ratings_count',
'ratings_average','isbn’

D.

try:
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resp = requests.get(OL_SEARCH_URL, params=params, timeout=15)
resp.raise_for_status()
return resp.json().get('docs', [])
except Exception as e:
logger.error(f"Error searching books: {e}")

return []

# Author-based

@lru_cache(maxsize=128)
def get _subjects_from_ works(author key: str) -> List[str]:

e

Fetch the most frequent subjects from an author's most popular works using the OpenLibrary APIL

This function retrieves up to 50 works by the specified author, sorts them by edition count
to estimate popularity, and analyzes the top 20 works to extract their subjects.

It returns the 5 most common subjects across those works. Results are cached for efficiency.

Args:
author_key (str): The unique key of the author (e.g., 'OL1234’).

Returns:
List[str]: A list of the top 5 most frequent subject keywords from the author's works.
try:
url = OL_AUTHOR_WORKS URL.format(author key=author key)
params = {'limit": 50, 'fields": 'subjects,edition_count'}
data = diploma_session.get(url, params=params, timeout=10).json()
entries = data.get(‘entries', [])
entries.sort(key=lambda x: x.get('edition_count', 0), reverse=True)
subjects = [s.lower()
for work in entries[:20]
for s in work.get('subjects’, [])
if isinstance(s, str)]
return [subj for subj, _in Counter(subjects).most_common(5)]
except Exception as e:
logger.error(f'Error fetching works subjects for {author key}: {e}")

return []
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@Iru_cache(maxsize=128)

def get author details(author key: str) -> Optional[ Author]:

"

Retrieve detailed metadata for an author using the OpenLibrary API and Wikipedia.
This function fetches author information such as name, birth/death dates, subjects,
biography (from Wikipedia), and other metadata using the author's unique key.

The result is cached for performance optimization.

Args:

author_key (str): The unique key or full URI of the author (e.g., 'OLI123A4" or "Jauthors/OL1234’).

Returns:

Optional[Author]: An Author object with detailed information if successful; otherwise, None.

"

try:
key = author key.split('/')[-1]
url =OL_AUTHOR DETAILS URL.format(author key=key)
data = diploma_session.get(url, timeout=15).json()
raw_wiki = fetch wikipedia summary(data.get('name', "))
bio = raw_wiki.strip() if raw_wiki else None
photos = data.get('photos’, [])
photo_id = photos[0] if photos else None

return Author(
key=key,
name=data.get('name', 'Unknown Author"),
birth date=data.get('birth_date"),
death_date=data.get('death_date"),
bio=bio,
works_count=data.get('works_count'),
subjects=data.get('top_subjects', [])[:5],
links=data.get('links', []),
top_work=data.get('top_work"),
alternate_names=data.get('alternate_names', []),
rating=data.get('ratings _average'),
photo_id=photo_id

)

except Exception as e:
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logger.error(f'Error fetching author details for {author key}: {e}")

return None

def find_similar authors(target author: str, limit: AUTHOR LIMIT DEFAULT) -> List[Dict]:

"

Find authors similar to a target author based on shared subject combinations.

This function extracts the top subjects associated with the target author and generates
all possible subject pairs. For each combination, it performs an AND-query search via
the OpenLibrary API to retrieve authors whose works match those subjects. Authors are scored

by how frequently they appear across all combinations, and the top results are returned.

Args:
target_author (str): The name of the target author for whom similar authors are to be found.

limit (int): Maximum number of similar authors to return.

Returns:
List[Dict]: A list of author dictionaries containing 'name’, 'key’, and 'score’,

sorted by descending relevance.

try:
params = {'q": target_author, 'limit': 1}
search_data = diploma_session.get(OL_AUTHORS_ URL, params=params, timeout=10).json()
docs = search_data.get('docs', [])
if not docs:
return []
primary = docs[0]
primary_key = primary.get('key', ").split('/")[-1]

target subs = [s.lower() for s in primary.get('top_subjects', [])]
if not target_subs:

target subs = get_subjects from works(primary key)
if not target_subs:

target subs = ['science']

logger.debug(f"Target subjects for {target author}: {target subs}")

combos = list(combinations(target subs, 2))
if not combos:

combos = [(s,) for s in target subs]
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de

f fetch_combo_authors(combo):

mneen

Fetch authors whose works match a specific combination of subjects.

This function constructs an AND-based subject query and sends a request to the OpenLibrary API

to find authors who have written works that match all subjects in the given combination.

Args:

combo (Tuple[str, ...]): A tuple containing one or more subject keywords.

Returns:

List[Dict]: A list of raw author data dictionaries matching the subject combination.

e

m

query ="' AND 'join(f'subject:"{s}"" for s in combo)
url = OL_SEARCH_URL
params = {

'q": query,

'limit": 50,

'fields": 'author_key,author name'

}

return diploma_session.get(url, params=params, timeout=10).json().get('docs', [])

author scores = Counter()

author_names: Dict[str, str] = {}

with ThreadPoolExecutor(max_workers=8) as executor:

futures = {executor.submit(fetch combo_authors, combo): combo for combo in combos}
for future in as_completed(futures):
try:
docs = future.result()
for doc in docs:
keys = doc.get(‘author_key") or []
names = doc.get('author_name') or []
if not keys or not names:
continue
key = keys[0].split('/")[-1]
if key.lower() == primary_key.lower():
continue
author scores[key] +=1
author names[key] = names[0]

except Exception as e:
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logger.error(f"Error fetching combo result: {e}")

results =[]
for key, score in author_scores.most_common(limit):
results.append({'name': author names.get(key), 'key": key, 'score': score})

return results

except Exception as e:
logger.error(f'Error finding similar authors: {e}")

return []

# Book-based

def find similar books(
target book: str,
limit: int = 10,
offset: int= 0,
max_subjects: int = 10
) -> List[Dict]:

"

Find books similar to a given title based on shared subjects from OpenLibrary.

This function first retrieves the target book and extracts its top subjects.

It then searches for books that share those subjects using OR-based queries and ranks

them by subject overlap. About 70% of the returned results are required to share at least
70% of the target's subjects (strict match), and the remaining 30% may share fewer subjects

(exploratory match). Books with the same title or key as the original are excluded.

Args:
target_book (str): Title of the book to base the similarity search on.
limit (int): Maximum number of similar books to return.
offset (int): Offset for paginated API requests.

max_subjects (int): Maximum number of subjects to consider from the target book.

Returns:
List[Dict]: A list of dictionaries representing similar books,

each including a 'ratio’ field indicating subject overlap.

"
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try:

if offset == 0:

resp = diploma_session.get(
OL SEARCH_URL,
params={'q": target book, 'limit": 1, 'fields": 'key,title,subject'},
timeout=10

)

if not resp.ok:
logger.error(f"Lookup error for '{target book}": {resp.status code}")
return []

docs = resp.json().get('docs', [1)

if not docs:

return []

target = docs[0]
find_similar books. target cache = target
else:
target = getattr(find_similar_books, " target cache", None)
if target is None:
logger.error("Offset > 0 but target book metadata not cached.")

return []

target key = target.get('key")
user_query = target book.lower().strip()

raw_subjects = [s for s in target.get('subject', []) if isinstance(s, str)]
if not raw_subjects:

return []

top_subjects = raw_subjects[:max_subjects]

target set = {s.lower() for s in top_subjects}

or_clause =" OR ".join(f'subject:" {s}"' for s in top_subjects)
pool resp = diploma_session.get(
OL SEARCH_URL,
params={
'q": or_clause,
'limit": limit * 10,
'offset': offset,

'fields": 'key, title,author name,subject,cover i,ratings count,ratings average'
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timeout=15

)

if not pool_resp.ok:
logger.error(f'Search pool error: {pool resp.status_code} for query {or clause}")
return []

pool = pool resp.json().get('docs’, [])

candidates = []
seen = set()
for doc in pool:
key = doc.get(key")
title = (doc.get('title') or "").lower()

if not key or key == target_key or key in seen or (user_query and user_query in title):

continue

seen.add(key)

cand_subjects = {s.lower() for s in doc.get('subject', []) if isinstance(s, str)}
ratio = len(target_set & cand_subjects) / len(target_set) if target_set else 0.0

candidates.append({**doc, 'ratio": ratio})

strict = [c for ¢ in candidates if ¢['ratio'] >= 0.7]

explore = [c for ¢ in candidates if 0 < c¢['ratio'] < 0.7]

strict_n = math.ceil(limit * 0.7)

explore_n = limit - strict n

strict.sort(key=lambda x: x['ratio"], reverse=True)

explore.sort(key=lambda x: x['ratio'], reverse=True)

selected = strict[:strict_n]
if len(selected) < strict_n:
explore_n += (strict_n - len(selected))

selected += explore[:explore n]
if len(selected) < limit:
extras = strict[strict n:] + explore[explore n:]

selected += extras|[: limit - len(selected)]

return selected[:limit]
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except Exception as e:
logger.error(f"Error finding similar books for '{target book}": {e}", exc_info=True)

return []

recommender.py:

#

# Content-based recommender
#

import math
from typing import List, Dict, Set
from sklearn.feature extraction.text import TfidfVectorizer
from sklearn.metrics.pairwise import cosine_similarity
from backend.api.open_library api import (search_books ol, get author details, find similar_authors,
find_similar books)
from backend.models import Book, Author
import logging
import time
from concurrent.futures import ThreadPoolExecutor, as_completed
logger = logging.getLogger(  name )
from backend.config import (
BOOKS MIN RATING DEFAULT,
BOOKS MIN REVIEWS DEFAULT,
BOOKS PAGE LIMIT DEFAULT,
BOOKS OFFSET _DEFAULT,
AUTHOR_LIMIT DEFAULT,
BOOK_PAGE_LIMIT DEFAULT

# Genre-based

def recommend by genre(
genres: List[str],
min_rating: float = BOOKS MIN RATING DEFAULT,
min_reviews: int = BOOKS MIN REVIEWS DEFAULT,
limit: int = BOOKS PAGE LIMIT DEFAULT,
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offset: int = BOOKS_ OFFSET DEFAULT
) -> List[Book]:

"

Recommend books based on genre filters, average rating, and number of reviews.

This function retrieves books from OpenLibrary matching the specified genres,
then filters them based on minimum rating and review count. It continues querying
in batches until the required number of books is collected or no more are found.

Results are sorted in descending order by rating.

Args:
genres (List[str]): List of genres (subjects) to filter by.
min_rating (float): Minimum average rating required for a book to be included.
min_reviews (int): Minimum number of reviews required.
limit (int): Maximum number of books to return.

offset (int): Starting point for pagination in the search results.

Returns:
List[Book]: A list of Book objects that match the filtering criteria,

sorted by rating in descending order.

e

collected: List[Book] =[]

current_offset = offset

while len(collected) < limit:

raw_batch = search_books ol(
genres=genres,
min_reviews=min_reviews,
limit=limit,
offset=current_offset

)

if not raw_batch:

break

for item in raw_batch:
avg = item.get("ratings average") or 0
if avg >= min_rating:
collected.append(Book(
key=item["key"],

title=item.get("title", "Unknown"),
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authors=item.get("author name", []),
cover_id=item.get("cover i"),
rating=avg,
rating_count=item.get("ratings_count", 0),
genres=item.get("subject", []),
publish_year=item.get("first publish year")
)
if len(collected) == limit:

break

if len(collected) < limit:

current_offset += len(raw_batch)

collected.sort(key=lambda x: x.rating or 0, reverse=True)

return collected[:limit]

Author-based

def calculate similarity(target subjects: Set[str], candidate subjects: List[str]) -> float:

"

Calculate the similarity score between two authors based on overlapping subjects.

This function compares the set of subjects from a target author with the subjects
of a candidate author and returns a normalized similarity score based on the proportion

of shared subjects. If the target author has no subjects, a default base score is returned.

Args:
target subjects (Set[str]): A set of subject tags associated with the target author.
candidate_subjects (List[str]): A list of subject tags from the candidate author.

Returns:
float: A similarity score between 0.0 and 1.0 representing thematic overlap.
Returns 0.4 if the target has no subjects.
"
if not target_subjects:

return 0.4 # Default base score

candidate_set = set(candidate subjects)
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intersection = target subjects & candidate set

base_score = min(1.0, len(intersection) / len(target _subjects))

return min(1.0, base_score)

def recommend_similar authors(target author: str, limit: AUTHOR LIMIT DEFAULT) -> List[Author]:

"

Recommend authors similar to the given target author based on subject overlap.

This function first retrieves a set of candidate authors that are thematically related
to the target author (via shared subject tags). It then calculates a similarity score
for each candidate using subject intersection and ranks them accordingly.

Only the top 'limit' most similar authors are returned.

Steps:

1. Fetch a set of initial candidates (2 * limit) using subject-based lookup.

2. Retrieve detailed information for the target author (including subjects).

3. In parallel, retrieve full data for all candidates.

4. For each candidate, compute a similarity score based on overlapping subjects.

5. Sort candidates by score and return the top N results.

Args:
target_author (str): Name of the author for whom similar authors are to be recommended.

limit (int): Number of similar authors to return.

Returns:

List[Author]: List of Author objects, each with an assigned similarity _score.
"
start = time.perf_counter()

logger.info(f"Starting recommendation for author: {target author}")

candidates = find_similar_authors(target author, limit=limit * 2)
logger.debug(f"Initial candidates count: {len(candidates)}")
if not candidates:

return [ ]

target data = get author details(candidates[0]['key'])
if not target _data:

return []
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target subjects = set(s.lower() for s in target data.subjects)

results: List[Author] =]
with ThreadPoolExecutor(max_workers=8) as executor:
future to key = {executor.submit(get author details, c['key']): c['key'] for ¢ in candidates}
for future in as_completed(future to_key):
author = future.result()
if not author:
continue
score = calculate similarity(target subjects, [s.lower() for s in author.subjects])
author.similarity score = score

results.append(author)

duration = time.perf counter() - start
logger.info(f"recommend similar authors took {duration:.2f}s")

return sorted(results, key=lambda x: x.similarity _score, reverse=True)[:limit]

Book-based

def recommend_similar _books(
target_book: str,
limit: int = 10

) -> List[Dict]:

"

Recommend books similar to the given target title based on textual similarity.

This function finds a list of candidate books using subject overlap with the target book,
then calculates similarity scores using TF-IDF vectorization and cosine similarity

between the textual representations of books (title + subjects + author names).

Args:
target_book (str): The title of the book to find similar ones for.

limit (int): Number of similar books to return.

Returns:
List[Dict]: A list of books (as dictionaries) sorted by similarity score in descending order.
Each result includes a 'score’ field indicating the level of similarity (0.0—1.0).

[AJIL1.467200.007 14

3Mm. | Apk. Ne nokym. Mignuc | dara

Apk.

19




"

defdoc_to_text(doc: Dict) -> str:

parts =[]

if t ;= doc.get('title"):
parts.append(t)

for s in doc.get('subject’, []):
if isinstance(s, str):

parts.append(s)
for a in doc.get(‘author _name', []):

if isinstance(a, str):

parts.append(a)
return " ".join(parts)
offset =0

all candidates =[]
seen_keys = set()

target doc = None

while len(all candidates) < limit:
batch = find similar books(target book, limit=limit, offset=offset)
if not batch:
break

if offset == 0 and batch:

target_doc = getattr(find_similar_books, " target cache", None)

for doc in batch:
key = doc.get("key")
if key and key not in seen_keys:
seen_keys.add(key)
all_candidates.append(doc)
if len(all_candidates) == limit:

break

offset += len(batch)

if not target_doc or not all_candidates:

return []

texts = [doc_to_text(target doc)] + [doc_to_text(doc) for doc in all candidates]

vectorizer = TfidfVectorizer()
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tfidf = vectorizer.fit_transform(texts)
sims = cosine_similarity(tfidf[0:1], tfidf[ 1:]).flatten()

scored =[]
for doc, sim in zip(all candidates, sims):

scored.append({**doc, "score": float(sim)})

scored.sort(key=lambda x: x["score"], reverse=True)

return scored[:limit]

filters.py:

from typing import List, Dict
from pathlib import Path
from backend.api.open_library api import get author_details, logger, get book details, find similar _books, \
diploma_session, OL_ AUTHOR WORKS URL, OL AUTHORS URL, OL SEARCH URL
from backend.models import Book, Author
from fastapi import APIRouter, HTTPException, Query
from starlette.responses import FileResponse
from langdetect import detect, LangDetectException
from backend.recommendation.recommender import (
recommend_by_genre,
recommend_similar_authors,
recommend_similar_books
)
from backend.config import (
BOOKS MIN RATING DEFAULT,
BOOKS MIN REVIEWS DEFAULT,
BOOKS PAGE LIMIT DEFAULT,
BOOKS OFFSET DEFAULT,
AUTHOR LIMIT DEFAULT,
)

from pydantic import BaseModel
router = APIRouter(tags=["filters"])

PROJECT ROOT = Path(__file ).resolve().parents[2]
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_recs_cache: Dict[str, List[Dict]] = {}
MAX REC =200

Routers for genre-based filter

3%

@router.get("/genre_filter")
def get genre filter():
return FileResponse(PROJECT ROOT / "frontend" / "templates" / "genre based.html")

@router.get("/api/genre_filter", response _model=List[Book])
async def genre_filter api(
genres: List[str] = Query(..., description="List of genres to filter by"),
min_rating: float = Query(
BOOKS MIN RATING DEFAULT, description="Minimum average rating"
),
min_reviews: int = Query(
BOOKS MIN REVIEWS DEFAULT, description="Minimum number of reviews"
),
offset: int = Query/(
BOOKS OFFSET DEFAULT, ge=0, description="Pagination offset"
),
limit: int = Query(
BOOKS PAGE LIMIT DEFAULT, gt=0, le=100, description="Number of books to return"
),

return recommend_by_genre(
genres=genres,
min_rating=min_rating,
min_reviews—min_reviews,
limit=limit,

offset=offset,

Routers for book details

3%
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@router.get("/book/{work key}")

def book detail page(work key: str):
return FileResponse(PROJECT ROOT / "frontend" / "templates" / "book details.html")

class BookDetailResponse(BaseModel):

detail: dict

recommendations: List[Book]

@router.get("/api/book/{work key}", response_model=BookDetailResponse)

async def book detail api(

work key: str,

limit: int = Query(5, ge=1, le=20),

meta = get_book details(work key)

if not meta:

raise HTTPException(404, f'"No work found for key {work key}")

raw = find_similar books(meta["title"], limit=limit)

recs = [

Book(

)

key=b["key"],

title=b[ "title"],
authors=b.get("authors") or b.get("author name", []),
cover_id=b.get("cover_id") or b.get("cover i"),

rating=b.get("rating") or b.get("ratings average"),

rating_count=b.get("rating_count") or b.get("ratings count"),

genres=b.get("subjects") or b.get("subject", [])

for b in raw

return BookDetailResponse(detail=meta, recommendations=recs)

k= FH

Routers for author-based filter
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@router.get("/author_filter")
def get_author filter():
return FileResponse(PROJECT ROOT / "frontend" / "templates" / "author based.html")

@router.get("/api/author", response_model=List[ Author])
async def get_author recommendations(
author: str = Query(..., min_length=2),
limit: int = Query(AUTHOR_LIMIT DEFAULT, ge=1, le=20)

authors = recommend _similar_authors(author, limit=limit)

return authors[:limit]

@router.get("/api/author/{author key}/works", response_model=List[Book])
async def get_author works(

author key: str,

limit: int = Query(5, ge=1, le=20),

languages: str = Query("en,ru", description="Filter by title languages (comma-separated)")

try:

allowed langs = [lang.strip() for lang in languages.split(",")]
url = OL_AUTHOR_WORKS URL.format(author key=author key)
params = {

'limit": 50,

'fields": 'title,key,cover_i,covers,ratings_average,first publish_year'
H
resp = diploma_session.get(url, params=params, timeout=10)
resp.raise_for_status()

data = resp.json()

books =[]

for work in data.get('entries', []):
title = work. get('title")
if not title:

continue

try:
title lang = detect(title)
except LangDetectException:

title_lang = None
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if title_lang not in allowed langs:

continue

cover_id = work.get(‘covers', [None])[0] or work.get(‘cover i')

books.append(Book(
key=work.get('key", ").split('/")[-1],
title=title,
cover_id=cover_id,
rating=work.get('ratings_average')

)

if len(books) >= limit:

break

logger.info(f"Returning {len(books)} books filtered by languages {allowed langs}")

return books

except Exception as e:
logger.error(f"Error fetching works: {str(e)}", exc_info=True)

raise HTTPException(500, "Failed to fetch author's works")

7

# Routers for author details
#
@router.get("/author/{author_key}")
def author_detail page(author key: str):

return FileResponse(PROJECT _ROOT / "frontend" / "templates" / "author_details.html")

@router.get("/api/author/{author key}", response model=Author)
async def get author details_api(author_key: str):
author = get author_details(author key)
if not author:
raise HTTPException(404, f'No author found for key {author key}")

return author
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Routers for book-based filter

= FH*

@router.get("/book_filter")
def book _filter():
return FileResponse(PROJECT ROOT / "frontend" / "templates" / "book based.html")

@router.get("/api/book", response_model=List[Book])
async def get similar books(

book: str = Query(..., min_length=2),

offset: int = Query(0, ge=0),

limit: int = Query(20, ge=1, 1e=50),
) -> List[Book]:

if offset == 0:

_recs_cache.pop(book, None)

if book not in _recs_cache:

_recs_cache[book] = recommend similar books(book, limit=MAX REC)

full = recs_cache[book]

page = full[offset : offset + limit]

return [
Book(

key=rec["key"],
title=rec["title"],
authors=rec.get("author name", []),
genres=rec.get("subject", []),
cover_id=rec.get("cover i"),
rating=rec.get("'ratings_average"),
rating_count=rec.get("ratings_count"),

)

for rec in page

Router for search autocomplete

3
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@router.get("/api/book_suggest")

async def book suggestions(
query: str = Query(..., min_length=2),
limit: int = Query(5, ge=1, le=10)

try:
params = {
'q": query,
'limit": limit,
'fields": 'title,author name,cover i'
}
resp = diploma_session.get(OL_SEARCH_URL, params=params, timeout=5)
resp.raise_for status()

docs = resp.json().get('docs', [])

return [{
'title": doc.get('title"),
‘author_name": doc.get(‘author name', []),
‘cover_id": doc.get('cover _i")
} for doc in docs if doc.get('title")]
except Exception as e:
logger.error(f'Error fetching book suggestions: {e}")

return [ ]

@router.get("/api/author_suggest")

async def author suggestions(
query: str = Query(..., min_length=2),
limit: int = Query(5, ge=1, le=10)

try:
params = {
'q": query,
'limit'": limit,
'fields': name,key'
H
resp = diploma_session.get(OL_AUTHORS URL, params=params, timeout=5)
resp.raise_for status()

docs = resp.json().get('docs', [1)

return [{'name': doc['name']} for doc in docs if 'name' in doc]
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except Exception as e:
logger.error(fError fetching author suggestions: {e}')

return []

author based.html:

<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8"/>
<meta name="viewport" content="width=device-width, initial-scale=1.0"/>
<title>Find Similar Authors</title>
<link rel="stylesheet" href="/static/css/main.css">
<link rel="stylesheet" href="/static/css/user_input.css">

<link rel="stylesheet" href="/static/css/recommendation_results.css">

<link rel="stylesheet" href="/static/css/details_page.css">

</head>
<body>
<div class="container">
<header class="header">
<button class="back-btn" onclick="window.history.back()">
«— Back
</button>

—_n

<button class="home-btn" onclick="window.location.href="/"">
4> Home

</button>

<h1>Find Similar Authors</h1>

<p>Enter an author's name to find similar writers</p>

</header>

<main class="main-content">
<div class="author-search-container">
<div class="search-box">
<input type="text" id="authorInput" placeholder="Type an author's name..."/>

—n

<div id="authorSuggestions" class="suggestions-dropdown"></div>
</div>
<button id="searchAuthorBtn" class="author-search-btn">Search</button>

</div>
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<div id="authorResults" class="authors-results"></div>
</main>

</div>

<script src="/static/js/search_autocomplete.js"></script>
<script src="/static/js/results.js"></script>
</body>

</html>

author_details.html:

<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8"/>
<meta name="viewport" content="width=device-width, initial-scale=1.0"/>
<title>Author Details</title>
<link rel="stylesheet" href="/static/css/main.css">
<link rel="stylesheet" href="/static/css/details_page.css">
<link rel="stylesheet" href="/static/css/user_input.css">
</head>
<body>
<div class="container">
<button class="back-btn" onclick="window.history.back()">
«— Back
</button>

—n

<button class="home-btn" onclick="window.location.href="/"">
4> Home
</button>
<main class="detail-main">
<div class="author-detail-container">
<div id="author-detail" class="author-detail">
<!-- Content will be filled by author_details.js -->
</div>
</div>

<div class="author-books-section">

<h2>Top Books</h2>
<div id="author-books" class="books-grid"></div>
</div>
</main>
</div>
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<script src="/static/js/author_details.js"></script>
</body>

</html>

book based.html:

<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8" />
<meta name="viewport" content="width=device-width, initial-scale=1.0"/>
<title>Find Similar Books</title>
<link rel="stylesheet" href="/static/css/main.css">
<link rel="stylesheet" href="/static/css/user_input.css">
<link rel="stylesheet" href="/static/css/recommendation_results.css">
</head>
<body>
<div class="container">
<header class="header">
<button class="back-btn" onclick="window.history.back()">
«— Back
</button>
<button class="home-btn" onclick="window.location.href="/"">
4 Home
</button>
<h1>Find Similar Books</h1>
<p>Enter a book title below and we'll recommend similar reads</p>

</header>

<main class="main-content">
<div class="book-search-container">
<div class="book-search-box">
<input
type="text"
id="bookTitleInput"
placeholder="Type a book title..."
/>
<div id="bookSuggestions" class="suggestions-dropdown"></div>
</div>
<button id="searchBtn" class="action-btn">Search</button>

</div>
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<div class="results-container">
<div id="results" class="results-grid"></div>
<button id="loadMoreBtn" class="load-more-btn" style="display: none;">Load More</button>
</div>
</main>

</div>

<script src="/static/js/search_autocomplete.js"></script>
<script src="/static/js/results.js"></script>
</body>

</html>

book details.html:

<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8"/>

<meta name="viewport" content="width=device-width, initial-scale=1.0"/>
<title>Book Details</title>
<link rel="stylesheet" href="/static/css/main.css">
<link rel="stylesheet" href="/static/css/details_page.css">
<link rel="stylesheet" href="/static/css/user_input.css">
</head>
<body>
<div class="container">
<button class="back-btn" onclick="window.history.back()">
«— Back

</button>

<button class="home-btn" onclick="window.location.href="/"">
4> Home

</button>

<main class="detail-main">

<div class="book-detail-container">
<div id="book-detail" class="book-detail">
</div>

</div>

—n

<div class="recommendations-section'">
<h2>Y ou might also like</h2>

<div id="recommendations" class="recommendations-grid"></div>
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</div>
</main>
</div>
<script src="/static/js/book_details.js"></script>
</body>

</html>

genre based.html:

<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8" />
<meta name="viewport" content="width=device-width, initial-scale=1.0"/>
<title>Genre Filter</title>
<link rel="stylesheet" href="/static/css/main.css">
<link rel="stylesheet" href="/static/css/user_input.css">

<link rel="stylesheet" href="/static/css/recommendation_results.css">

</head>

<body>

<div class="container">
<header class="header">

<button class="back-btn" onclick="window.history.back()">
«— Back

</button>

<button class="home-btn" onclick="window.location.href="/"">
4> Home

</button>

<h1>Select Your Favorite Genres</h1>

<p>Choose the genres you're interested in and we'll find books for you</p>

</header>

<main class="main-content">
<div class="genre-selection">
<div id="genre_ buttons" class="genre-buttons">
<button type="button" class="genre-btn" data-genre="fantasy">Fantasy</button>

<button type="button" class="genre-btn" data-genre="mystery">Mystery</button>
<button type="button" class="genre-btn" data-genre="thriller">Thriller</button>
<button type="button" class="genre-btn" data-genre="science fiction">Sci-Fi</button>

<button type="button" class="genre-btn" data-genre="romance">Romance</button>
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<button type="button" class="genre-btn" data-genre="history">History</button>
<button type="button" class="genre-btn" data-genre="biography">Biography</button>
<button type="button" class="genre-btn" data-genre="nonfiction">Non-Fiction</button>

</div>

<div class="action-buttons">
<button id="continueBtn" disabled>Find Books</button>

</div>

</div>

—n

<div class="results-container">
<div id="results" class="results-grid"></div>
<button id="loadMoreBtn" class="load-more-btn" style="display: none;">Load More</button>
</div>
</main>
</div>
<script src="/static/js/results.js"></script>
</body>

</html>

index.html:
<IDOCTYPE htmI>
<html lang="en">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Book Discovery Service</title>
<link rel="stylesheet" href="/static/css/main.css">
<link rel="stylesheet" href="/static/css/user_input.css">
<link rel="stylesheet" href="/static/css/recommendation_results.css">
<link rel="stylesheet" href="/static/css/details_page.css">
</head>
<body>
<div class="container">
<header class="header">
<h1>Book Discovery Service</h1>
<p class="tagline">Find your next favorite book with our smart recommendations</p>

</header>

<main class="main-content">

<section class="service-description">

3M.

[AJIL1.467200.007 14

Apk. Ne nokym. Mignuc | dara

Apk.

33




<h2>Discover Books Tailored to Your Taste</h2>
<p>Our service helps you find books you'll love through intelligent filtering and recommendation systems.

Whether you know exactly what you want or just want to explore, we've got you covered.</p>

<div class="features">
<div class="feature-card">
<h3>Genre Explorer</h3>
<p>Browse books by genre and discover new favorites in categories you love.</p>
</div>
<div class="feature-card">
<h3>Author Match</h3>
<p>Find books similar to works by your favorite authors.</p>
</div>
<div class="feature-card">
<h3>Book Companion</h3>
<p>Get recommendations based on books you've enjoyed.</p>
</div>
</div>

</section>

<section class="discovery-options">
<h2>Start Discovering</h2>
<div class="option-buttons">
<a href="/genre_filter" class="discovery-btn genre">
<span class="icon"> 2 </span>
<span>Browse by Genre</span>
</a>
<a href="/author _filter" class="discovery-btn author">
<span class="icon"> /. </span>
<span>Find Similar Authors</span>
</a>
<a href="/book_filter" class="discovery-btn book">
<span class="icon"> &, </span>
<span>Find Similar Books</span>
</a>
</div>
</section>

</main>

<footer class="footer">

<p>© 2023 Book Discovery Service. All rights reserved.</p>
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</footer>
</div>
</body>

</html>

author_details.js:

document.addEventListener("DOMContentLoaded", async () => {

[k

* Load and display author details and their works when the author page is opened.
*

* This script runs after the DOM is fully loaded. It performs the following steps:

* [. Extracts the author's key from the URL path.

* 2. Displays loading indicators in the author and books sections.

* 3. Fetches the author's metadata from “/api/author/{authorKey}" and renders:

* - Name, photo, birth/death dates, works count, rating, and biography.
* 4. Fetches the author's books from “/api/author/{authorKey}/works?languages=en,ru" and renders:
* - Book cover, title, and rating (if available).
* 5. Handles missing data (e.g., no photo or books) with placeholders and fallback messages.

* 6. Catches and displays any errors that occur during the fetch process.
*/

const authorEl = document.getElementByld("author-detail");
const booksEl = document.getElementByld("author-books");
const parts = window.location.pathname.split("/");

const authorKey = parts[parts.length - 1];

// Loading states
authorEl.innerHTML ="
<div class="loading">
<div class="loading-spinner"></div>
<div class="loading-message">Loading author details...</div>
</div>
booksEl.innerHTML ="
<div class="loading">
<div class="loading-spinner"></div>
<div class="loading-message">Loading author's books...</div>

</div>

>
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try {

// Fetch author details

const authorResp = await fetch("/api/author/$ {authorKey}");

if (lauthorResp.ok) throw new Error(authorResp.statusText);

const author = await authorResp.json();

// Build author detail panel

let html ="
<div class="author-header">
<div class="author-photo-container">

$ {author.photo_id

}

? "<img
src="https://covers.openlibrary.org/a/olid/$ {author.key}-L.jpg"
alt="$ {author.name}"
class="author-photo-large">"
:'<img
src="/static/images/no-photo-author.jpg"
alt="Default Author"

class="author-photo-large placeholder">"

</div>

<div class="author-info">

<h1 class="author-name">$ {author.name}</h1>

<div class="author-meta">

${author.birth_date ? ‘<p><strong>Born:</strong> ${author.birth_date}</p>":"}
${author.death _date ? ‘<p><strong>Died:</strong> $ {author.death_date}</p>":"}
${author.works_count ? *<p><strong>Works:</strong> $ {author.works count}</p>":"}

${author.rating ? '<p><strong>Average Rating:</strong> $ {author.rating.toFixed(1)}</p>": "}

</div>

</div>

</div>

${author.bio ?°

<div class="author-bio">

<h3>Biography</h3>

<p>${author.bio}</p>

</div>

om

i

authorElL.innerHTML = html,
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// Fetch author's books
const booksResp = await fetch('/api/author/$ {authorKey }/works?languages=en,ru’);
if (!booksResp.ok) throw new Error(booksResp.statusText);

const books = await booksResp.json();

// Build books list
if (books.length) {
let booksHtml = books.map(b => "
<div class="book-card">
<a href="/book/$ {b.key.replace("/works/","")}">
${b.cover id
? '<img
src="https://covers.openlibrary.org/b/id/$ {b.cover_id}-M.jpg"
alt="$ {b.title}"
class="book-cover">"
:'<img
src="/static/images/no-cover-photo.jpg"
alt="Default cover"
class="book-cover placeholder">"
}
<div class="book-info">
<h4>$ {b.title}</h4>
${b.rating ? *<p class="book-rating">% ${b.rating.toFixed(1)}</p>":"}
</div>
</a>
</div>
")-join(");
booksEl.innerHTML = booksHtml,
} else {
booksELinnerHTML = '<p class="empty-message">No books found for this author</p>';

}

} catch (err) {
authorELinnerHTML = "<p class="error-message">Failed to load: $ {err.message}</p>";

booksEl.innerHTML ="";

}
1

book details.js:
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document.addEventListener("DOMContentLoaded", async () => {
/**

* Load and display book details and recommended books on the book detail page.

*

* This script executes when the DOM is fully loaded and performs the following steps:
* ]. Extracts the book's work key from the current URL path.

* 2. Shows loading placeholders for both the book detail section and recommendations.
* 3. Sends a request to “/api/book/{workKey}?limit=5" to retrieve:

* - Detailed metadata for the book (title, authors, rating, subjects, description, cover).

* - A list of recommended similar books.
* 4. Renders the book information and its metadata in the ‘#book-detail " element.
* 5. Renders up to 5 book recommendations as clickable cards with title, author(s), and cover.

* 6. Displays appropriate fallback messages when no data is available or if an error occurs.

*/

const detailEl = document.getElementByld("book-detail");
const recEl = document.getElementByld("recommendations");
const parts = window.location.pathname.split("/");

const workKey = parts[parts.length - 1];

detailEl.innerHTML = "<div class="loading™Loading book details...</div>";

recELinnerHTML = "<div class="loading>Loading recommendations...</div>";

try {
const resp = await fetch(*/api/book/$ {workKey}?1imit=5");
if (Iresp.ok) throw new Error(resp.statusText);

const { detail, reccommendations } = await resp.json();

// Build detail panel
let html ="
<h1 class="book-title">$ {detail.title}</h1>
<div class="book-meta-container">
$ {detail.authors.length ?°
<div class="book-meta">
<strong>Author:</strong> ${detail.authors.join(", ")}
</div>
o
${detail.rating ?°
<div class="book-meta">
<strong>Rating:</strong> $ {detail.rating.toFixed(1)} (${detail.rating_count || 0} reviews)

</div>
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Com
$ {detail.subjects?.length ? *
<div class="book-meta">
<strong>Genres:</strong> $ {detail.subjects.slice(0, 5).join(", ")}
</div>
Con
</div>
<div class="book-content">
${detail.covers?.length ?°
<div class="book-cover-container">
<img src="https://covers.openlibrary.org/b/id/$ {detail.covers[0]}-L.jpg"
alt="Cover for ${detail.title}" class="book-cover">
</div>
Com
<div class="book-description">
<h3>Description</h3>
<p>${detail.description || 'No description available.'}</p>
</div>
</div>

detailEl.innerHTML = html;

// Build recommendation list
if (recommendations.length) {
let recHtml = recommendations.map(b => "
<div class="recommendation-card">
<a href="/book/$ {b.key.replace("/works/","")} ">
${b.cover_id ?
‘<img src="https://covers.openlibrary.org/b/id/$ {b.cover_id}-M.jpg"
alt="$ {b.title}" class="rec-cover">" : "}
<h4>$ {b.title}</h4>
<p>$ {b.authors?.join(", ") || "Unknown author"}</p>
</a>
</div>
")join(");
recEl.innerHTML = recHtml,;
} else {

recEl.innerHTML = '<p>No recommendations found</p>';

}

} catch (err) {
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detailELinnerHTML = *<p class="error">Failed to load: $ {err.message}</p>";

recELinnerHTML ="";

}
;s

results.js:

/*

Genre-based

*/

document.addEventListener("DOMContentLoaded", () => {
/**

* Enable genre-based book discovery with dynamic filtering and pagination.

* This script attaches interactive behavior to the genre selection interface

* and fetches books from the server based on selected genres.

* Functionality includes:

* 1. Tracks selected genres using button toggles.

* 2. Enables or disables the "Find Books" button depending on whether any genres are selected.
* 3. On "Find Books" click:

* - Resets current state.

* - Sends an API request with selected genres and fetches the first page of books.

* - Displays results in a card-based layout with title, authors, cover, and rating.
*4. On "Load More" click:

* - Fetches the next set of results using an updated offset.

* - Appends the new results without clearing previous ones.

* 5. Dynamically hides or shows the "Load More" button depending on whether more results are available.

* 6. Handles empty results and errors with user-friendly messages.

*/

const genreButtons = document.querySelectorAll(".genre-btn");
const continueBtn = document.getElementByld("continueBtn");
const loadMoreBtn = document.getElementByld("loadMoreBtn");

const out = document.getElementByld("results");

let selectedGenres = new Set();
let offset = 0;

const limit = 20;
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// Create a standardized book card DOM element
function createBookCard(book) {
const card = document.createElement("div");

card.className = "book-card";

const link = document.createElement("a");
link.href = "/book/$ {book.key.replace("/works/", "")};

link.className = "book-link";

if (book.cover_id) {
const img = document.createElement("img");
img.src = “https://covers.openlibrary.org/b/id/$ {book.cover id}-M.jpg’;
img.alt = "Cover for ${book title}";
img.className = "book-cover";

img.loading = "lazy";

const wrapper = document.createElement("div");
wrapper.className = "cover-wrapper";
wrapper.appendChild(img);
link.appendChild(wrapper);

} else {
const placeholder = document.createElement("div");
placeholder.className = "book-cover placeholder";

link.appendChild(placeholder);
H

const info = document.createElement("div");

info.className = "book-info";

const h3 = document.createElement("h3");
h3.textContent = book.title || "No title available";
info.appendChild(h3);

const pAuthor = document.createElement("p");
pAuthor.textContent = (book.authors || []).join(", ") || "Unknown author";
pAuthor.className = "book-authors";

info.appendChild(pAuthor);

if (book.rating) {

const pRating = document.createElement("p");
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pRating.textContent = "% §${book.rating.toFixed(1)}";

pRating.className = "book-rating";

info.appendChild(pRating);

}

link.appendChild(info);
card.appendChild(link);

return card;

}

// Handle genre button selection/deselection
genreButtons.forEach(btn => {
btn.addEventListener("click", () => {
const genre = btn.dataset.genre;
if (selectedGenres.has(genre)) {
selectedGenres.delete(genre);
btn.classList.remove("selected");
} else {
selectedGenres.add(genre);
btn.classList.add("selected");
H
continueBtn.disabled = selectedGenres.size === 0;
1
1

// Handle "Find Books" click — reset state and load first page

continueBtn.addEventListener("click", () => {
offset=0;
out.innerHTML ="";
loadMoreBtn.style.display = "none";
fetchBooks();

;s

// Handle "Load More" click — fetch next page
loadMoreBtn.addEventListener("click", () => {
loadMoreBtn.disabled = true;
fetchBooks().then(() => {
loadMoreBtn.disabled = false;
1
1

3M.

Apk. Ne nokym. Mignuc | dara

[AJIL1.467200.007 14

Apk.

42




// Fetch books from the API using current genre selections and offset
async function fetchBooks() {
const genresArray = Array.from(selectedGenres);
const params = new URLSearchParams();
genresArray.forEach(g => params.append("genres", g));
params.append("offset", offset);

params.append("limit", limit);

// Show loading animation for initial search
if (offset === 0) {
out.innerHTML ="
<div class="loading-container">
<div class="loading">
<div class="loading-spinner"></div>
<div class="loading-message">Searching for books...</div>
</div>

</div>";

try {
const resp = await fetch(*/api/genre_filter?$ {params.toString()}");
if (resp.ok) throw new Error(*Error $ {resp.status}");

const books = await resp.json();

if (offset === 0 && books.length === 0) {
out.innerHTML = '<div class="empty-message">No books found matching your selected genres.</div>";

return;

}

if (offset ===0) {
out.innerHTML ="";
}

books.forEach(book => {
out.appendChild(createBookCard(book));

;s

offset += books.length;

/! Show or hide Load More button depending on result size
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loadMoreBtn.style.display = books.length < limit ? "none" : "block";

} catch (err) {
if (offset === 10) {
out.innerHTML = "<div class="error-message">Error: $ {err.message}</div>";
} else {

loadMoreBtn.style.display = "none";

console.error(err);

}

}

}

// Hide Load More button on initial page load
loadMoreBtn.style.display = "none";

1s

/*

Author-based

*/

document.addEventListener("DOMContentLoaded", () => {
/**

* Enable interactive author search and display of similar authors based on user input.

* This script is triggered when the DOM is fully loaded and provides the following functionality:
* |. Validates the author's name entered by the user in the input field.
* 2. On "Search" button click:
* - Sends a request to “Japi/author?author={authorName} " to fetch similar authors.
* - Displays a loading animation while waiting for the response.
* - If results are found:
* * Renders a grid of author cards with photo, name, known work, and average rating.
* - If'no results are found:
* * Displays a friendly message indicating no similar authors were found.
* 3. Handles invalid input (less than 2 characters) and server-side or network errors with clear feedback.
*/

const searchAuthorBtn = document.getElementByld("searchAuthorBtn");

const authorlnput = document.getElementByld("authorInput");

const authorResults = document.getElementBylId("authorResults");
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if (searchAuthorBtn && authorInput && authorResults) {
searchAuthorBtn.addEventListener("click", async () => {

const authorName = authorInput.value.trim();

// Input validation
if (authorName.length < 2) {
authorResults.innerHTML = '<div class="error-message">Please enter at least 2 characters</div>";

return;

authorResults.innerHTML ="
<div class="loading">
<div class="loading-spinner"></div>
<div class="loading-message">Searching for authors...</div>

</div>

try {
const response = await fetch('/api/author?author=$ {encodeURIComponent(authorName)} );

if (Iresponse.ok) {
const error = await response.json();

throw new Error(error.detail || "Server error");

const authors = await response.json();

if (lauthors.length) {
authorResults.innerHTML ="
<div class="empty-message">
No similar authors found for "$ {authorName}"
</div>

return;

// In the author search results section
authorResults.innerHTML ="

<h3>Authors similar to $ {authorName}:</h3>
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<div class="authors-grid">
$ {authors.map(author =>"
<div class="author-card">
<a href="/author/$ {author.key}">
$ {author.photo_id
? "<img src="https://covers.openlibrary.org/a/olid/$ {author.key}-M.jpg"
alt="$ {author.name}" class="author-photo">"

: "<img src="/static/images/no-photo-author.jpg"

alt="Default author image" class="author-photo placeholder">"

}

<h4>$ {author.name}</h4>

${author.top_work ? *<p class="author-work">Known for: $ {author.top work}</p>": "}

${author.rating ? '<p class="author-rating">Avg rating: ${author.rating.toFixed(1)}</p>": "}

</a>
</div>
*)-join(")}
</div>
} catch (err) {
authorResults.innerHTML ="
<div class="error-message">

Error: ${err.message || "Unknown error occurred"}

</div>

;s

$s

/¥

Book-based

*/
document.addEventListener("DOMContentLoaded", () => {
Vel

* Enable dynamic book search and paginated loading of similar book recommendations.

* This script allows users to:
* - Search for books based on a title input.

*_ Fetch the initial result set and render it as a grid of book cards.

3M.
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* - Load additional pages using the "Load More" button.

* - Handle errors, loading states, and display fallback messages for empty results.

*/
const bookInput = document.getElementByld("bookTitleInput");
const searchBtn = document.getElementByld("searchBtn");

const loadMoreBtn = document.getElementByld("loadMoreBtn");

const resultsContainer = document.getElementBylId("results");

if (bookInput || !searchBtn) return;

let offset =0;
const pageSize = 20;
let currentQuery ="";
loadMoreBtn.style.display = "none";
loadMoreBtn.disabled = true;

async function fetchBooks(reset = false) {
const title = bookInput.value.trim();

if (!title) return;

if (reset) {
offset = 0;
currentQuery = title;
resultsContainer.innerHTML = "";
loadMoreBtn.style.display = "none";
loadMoreBtn.disabled = true;

} else {
loadMoreBtn.disabled = true;
loadMoreBtn.classList.add("loading");

}

if (reset) {
resultsContainer.innerHTML ="
<div class="loading-container">
<div class="loading">
<div class="loading-spinner"></div>
<div class="loading-message">Searching for books
</div>

</div>";

... </div>
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try {
const url = */api/book?book=$ {encodeURIComponent(currentQuery) } &offset=$ {offset} &limit=$ {pageSize} ";

const response = await fetch(url);

if (Iresponse.ok) {
throw new Error(*Server returned $ {response.status}");

}

const books = await response.json();

if (reset && books.length === 0) {
resultsContainer.innerHTML ="
<div class="empty-message">
No similar books found for “$ {currentQuery}”
</div>";
return;

}

if (reset) {
resultsContainer.innerHTML ="";

}

books.forEach(book => {
const card = document.createElement("div");

card.className = "book-card";

const link = document.createElement("a");
link.href = /book/$ {book.key.replace("/works/","")}";
link.className = "book-link";

if (book.cover_id) {
const wrapper = document.createElement("div");

wrapper.className = "cover-wrapper";

const img = document.createElement("img");

img.src = https://covers.openlibrary.org/b/id/$ {book.cover id}-M.jpg’;
img.alt = Cover for $ {book title};

img.className = "book-cover";

img.loading = "lazy";

wrapper.appendChild(img);
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link.appendChild(wrapper);

} else {
const placeholder = document.createElement("div");
placeholder.className = "book-cover placeholder";

link.appendChild(placeholder);
H

const info = document.createElement("div");

info.className = "book-info";

const h3 = document.createElement("h3");
h3.textContent = book:title || "No title available";
info.appendChild(h3);

const pAuthor = document.createElement("p");
pAuthor.className = "book-authors";
pAuthor.textContent = (book.authors?.join(", ") || "Unknown author");

info.appendChild(pAuthor);

if (book.rating !=null) {
const pRating = document.createElement("p");
pRating.className = "book-rating";
pRating.textContent = "% ${book.rating.toFixed(1)}";
info.appendChild(pRating);

}

link.appendChild(info);
card.appendChild(link);
resultsContainer.appendChild(card);

Hs

if (books.length === pageSize) {
loadMoreBtn.style.display = "block";

} else {
loadMoreBtn.style.display = "none";
const endMsg = document.createElement("div");
endMsg.className = "end-message";
endMsg.textContent = "No more books found.";

resultsContainer.appendChild(endMsg);
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offset += books.length;

} catch (err) {
resultsContainer.innerHTML = "";
const errDiv = document.createElement("div");
errDiv.className = "error-message";
errDiv.textContent = "Error: ${err.message};
resultsContainer.appendChild(errDiv);

—n

loadMoreBtn.style.display = "none";

} finally {
loadMoreBtn.disabled = false;
loadMoreBtn.classList.remove("loading");
H
H

searchBtn.addEventListener("click", () => fetchBooks(true));

bookInput.addEventListener("keydown", e => {

if (e.key === "Enter") fetchBooks(true);
1)s
loadMoreBtn.addEventListener("click", () => fetchBooks(false));

1s

search_autocomplete.js:
/**

* Enable dynamic autocomplete suggestions for author and book inputs.

* This script adds live suggestion functionality to input fields for authors and books:
*

* Features:

* 1. Debounced API calls to avoid spamming the server while the user is typing.

* 2. When the user types at least 2 characters in the input:

* - Yapi/author_suggest?query=..." returns matching authors.

* - Yapi/book_suggest?query=..." returns matching books.

* 3. Suggestions are displayed below the respective input:

* - For authors: simple text list with clickable names.

* _ For books: includes cover thumbnail, title, and author name.

* 4. Clicking on a suggestion autofill the input field and triggers a corresponding search button.

* 5. Suggestion lists are hidden:
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* - When the input is cleared or too short.

* - When clicking outside the input/suggestions area.

*/

const authorinput = document.getElementByld("authorlnput");

const authorSuggestions = document.getElementByld("authorSuggestions");
const bookInput = document.getElementByld("bookTitleInput");

const bookSuggestions = document.getElementByld("bookSuggestions");

// Debounce function to limit API calls
function debounce(func, delay) {
let timeoutld;
return function(...args) {
clearTimeout(timeoutld);
timeoutld = setTimeout(() => func.apply(this, args), delay);
¥
H
/*

/! Author suggestions

*/

if (authorInput & & authorSuggestions) {
// Fetch author suggestions
async function fetchAuthorSuggestions(query) {
if (query.length < 2) {
authorSuggestions.style.display = 'none',

return;

}

try {
const response = await fetch(*/api/author_suggest?query=$ {encodeURIComponent(query)}");
if (Iresponse.ok) {
console.error('Author suggestions API error:', response.status);
return;
H
const authors = await response.json();
console.log(' Author suggestions response:', authors); // Debug log
display AuthorSuggestions(authors);
} catch (err) {
console.error('Error fetching author suggestions:', err);
H
H
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// Display author suggestions
function displayAuthorSuggestions(authors) {
if (lauthors || authors.length === 0) {
authorSuggestions.style.display = 'none';

return;

}

authorSuggestions.innerHTML = authors.map(author => "
<div class="suggestion-item" data-name="$ {author.name}">
$ {author.name}
</div>

Hdoin(");

authorSuggestions.style.display = 'block’;

/I Add click handlers to suggestions
document.querySelectorAll("#authorSuggestions .suggestion-item').forEach(item => {
item.addEventListener('click’, () => {
authorlInput.value = item.dataset.name;
authorSuggestions.style.display = 'none';
const searchBtn = document.getElementByld("searchAuthorBtn");
if (searchBtn) searchBtn.click();
1)
1)s
H

// Set up event listeners for author input
authorInput.addEventListener('input', debounce(() => {

fetchAuthorSuggestions(authorinput.value.trim());
1>300));

// Show suggestions when focusing input
authorlnput.addEventListener('focus', () => {
if (authorInput.value.trim().length >=2) {
fetchAuthorSuggestions(authorinput.value.trim());

}
;s
}

/*
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/! Book suggestions

*/

if (booklnput & & bookSuggestions) {
// Fetch book suggestions
async function fetchBookSuggestions(query) {
if (query.length < 2) {
bookSuggestions.style.display = 'none';

return;

}

try {
const response = await fetch(*/api/book suggest?query=$ {encodeURIComponent(query)}");

if (Iresponse.ok) {
console.error('Book suggestions API error:', response.status);
return,
H
const books = await response.json();
console.log('Book suggestions response:', books); // Debug log
displayBookSuggestions(books);
} catch (err) {
console.error("Error fetching book suggestions:', err);
H
H

// Display book suggestions
function displayBookSuggestions(books) {
if (!books || books.length === 0) {
bookSuggestions.style.display = 'none';

return;

}

bookSuggestions.innerHTML = books.map(book =>"
<div class="suggestion-item" data-title="$ {book.title} ">

${book.cover id ?

‘<img src="https://covers.openlibrary.org/b/id/$ {book.cover id}-S.jpg"
alt="${book.title}" class="suggestion-cover">" :

‘<div class="suggestion-cover placeholder"></div>"}

<div class="suggestion-text'">
<div class="suggestion-title">$ {book.title} </div>
${book.author name ? '<div class="suggestion-author">$ {book.author name[0]}</div>":"}

</div>
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</div>

")-join(");

bookSuggestions.style.display = 'block’;

/! Add click handlers to suggestions
document.querySelectorAll("#bookSuggestions .suggestion-item').forEach(item => {
item.addEventListener('click’, () => {
booklnput.value = item.dataset.title;
bookSuggestions.style.display = 'none';
const searchBtn = document.getElementByld("searchBtn");
if (searchBtn) searchBtn.click();
1
1
H

/I Set up event listeners for book input

bookinput.addEventListener('input', debounce(() => {
fetchBookSuggestions(bookinput.value.trim());

1, 300));

// Show suggestions when focusing input
booklnput.addEventListener(‘focus', () => {
if (bookInput.value.trim().length >=2) {
fetchBookSuggestions(bookinput.value.trim());
H
1)
H

/¥

// Outside click handler

document.addEventListener('click’, (e) => {

// Hide author suggestions if clicking outside

*/

if (authorSuggestions && lauthorInput.contains(e.target) && !authorSuggestions.contains(e.target)) {

authorSuggestions.style.display = none';

}

// Hide book suggestions if clicking outside

if (bookSuggestions && bookInput.contains(e.target) && bookSuggestions.contains(e.target)) {
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bookSuggestions.style.display = 'none';

}
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