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AHOTANIA

Ksamnidikamiitna pobota BukoHaHa ctyaentom rpymnu 417 1lleBuyk AHTOHOM
[TerpoBuuem. Tema «CtBopeHHs BeO-momatky "biGmioreka" s omTuMizalii
poboTH 3 KaTanoramu KHUT». PoOoTa HampaBieHa Ha 3400yTTS CTyneHs OakaiaBp
3a cnemianbHicTIO 126 «[HpopMariiiHi cUCTeMH Ta TEXHOJIOTII».

Mertor kBamidikaliiHoi poOOTH € CTBOPEHHsI Ta pO3poOKa BeO-I0JaTKY
"bibmiorexka" s omTmMizamii poOOTH 3 KaTajloraMud KHHUT. AKTYaJbHICTh
CTBOPEHOT0 MPOrpaMHOr0 3a0e3MeUYeHHsI MOJISArae y MPOCTOTI B BUKOPHUCTAHHI Ta
3pY4YHOCTI OTpUMaHHs MOTpiOHOI 1H(opmalli. CTBOpEeHUN MPOTrpaMHHUN MPOTYKT
JI03BOJIIE JIETKO TeperyiagaTH 1 BiAJajieHo 3a0pOHIOBATH HEOOXiAHI KHUTH,
3a0e3neuye MBUIKICTE 00poOKH aaHOi iH(DopMallii 6i0moTekapeM, 1, BIAMOBIIHO,
NPUCKOPIOE TIPOIIEC OTPUMAHHS KHHUT KOPUCTyBaueM, HAO4YHO BimoOpakae
3a00proBaHiCTh IO KHHUTaM, TOKa3y€ PI3HOMAHITHY CTAaTHCTUKY I10 KHHTaM,
KOpHCTyBa4yaM, JaTtam, 3aboproBaHocTsM. BeO-momatoxk poOuTh 3pyYyHUM JIs
aJMiHICTpaTopa ynpaBiiHHSA 010710TEKOI0, B TOMY 4YHCIi (POPMYBaHHS PO3KIALY,
CTBOpPEHHS HOBUX KOPHCTYBadiB, TOJETIIY€E MPOIEC 3aMOBJICHHS Ta OTPUMAHHS
kHur. CucTtema Jomomarae MOHITOPUTH 3arajbHHM TPOIEC OopraHizamii poOoTu
0101i0oTekn Ta OyTH B KypcCl CTaHy BCIX 3aMOBJIEHb KOPHUCTYBayaMHU Ta PEKUMY
poboTtu 01010TEKAPIB.

Po3pobka Oyna BuKOHaHa 3 BUKOpUCTaHHSM IaTdopmu Node.js pazom 3
nporpaMHuM Kapkacom Express.js (TypeScript), ¢peitmBopky Angular. fx
JOCKB/] 6yno oobpano MongoDB.

Po6ota mictuts 105 cTopiHok, 52 pucynku Ta 18 mocunaHHs Ha JiTEpaTypHI
JDKeperna.

KmrouoBi  crmoBa:  BeO-momatok, 6i0mioTeka,  ympaBliHHS, KHHIH,

OpOHIOBaHHS.



ABSTRACT

Qualification work was performed by a student of the 417 group
Shevchuk Anton. Topic "Creating a web application "Library" to optimize the
work with book catalogs". The work is aimed at obtaining a bachelor's degree
in specialty 126 "Information Systems and Technologies".

The purpose of the qualification work is to create and develop a web
application "Library" to optimize the work with book catalogs.

The relevance of the created software lies in the ease of use and ease of
obtaining the necessary information. The created software allows you to easily
view and remotely book the necessary books, provides speed of processing this
information by the librarian, and, accordingly, speeds up the process of
receiving books by the user, clearly displays user debts, shows a variety of
statistics on books, users, dates, debts. The web application makes it convenient
for the administrator to manage the library, including scheduling, creating new
users, and facilitates the process of ordering and receiving books. The system
helps to monitor the overall process of organizing the work of the library and to
be aware of the status of all user orders and the mode of work of librarians.

The development was performed using the platform Node.js with
Express.js (TypeScript), Angular framework. MongoDB was chosen as the
DBMS.

Number of pages - 105, figures - 52, sources - 18.
Keywords: web application, library, books, managing, booking.
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JS — JavaScript
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Puc. — PucyHok
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BCTYII

AKTYyaJIbHICTH po00TH

[Iponec moctymy mo0 KHUT y 010i0TeKaxX, MANepoOBUX YH EJIEKTPOHHUX,
MOBHOTA HANOBHEHHsS O10710TEYHUX PECYpCiB B Mepexi IHTepHET, 3pydHICTh
JUCTAHIIMHOTO 3aMOBJICHHS 1 OTPUMAaHHS KHUT, HE 3aBXAH € MPOCTUM, JETKUM 1
3pO3yMIJINM JTsI KIHIIEBOTO KOPUCTyBada 61010Tekn. YacTo BUHUKAIOTH CKITQTHOTIII
3 PEECTpALIl€l0 KOPUCTYBaya YU BITHOBJICHHSIM JIOCTYITY 10 aKKayHTY, P1JIKO MOKHA
3yCTpITU BIJOOpaKEHHSI CTATUCTUKU MO aBTOpaM, KHUTaM, KOPUCTyBadyaM, TaKOX,
MPAKTUIHO HEMAE PECYPCIB JJISI MOAKIIMBOCTI 3aMOBUTH OHJIAIH MAaiepOBUX KHUT Ta
OTpPUMaHHS TOTOBOI'O 3aMOBJIEHHS B 010J10Telll, IO € JOCTaTHHO aKTyaJIbHUMU
NUTAHHIMH B peallisix Cy4acHOTo CBiTy. TOMy BUKOPUCTaHHS HOBITHIX 010J110T€UHO-
1HOpMAIIITHUX TEXHOJIOT1H JJ1s1 ONTHUMI3allli yIpaBJiHHs 010110TEKO0, OTPUMAaHHS
JIETKOTO 1 IIBUJKOIO AOCTYIY J0 KHUT, 0€3 CTBOPEHHS Yepr 1 BUTpayaHHs yacy, €
OpIOPUTETHUM MHTAaHHAM B MapajurMi 3aJ0BOJICHHS 1H(POpMAIIHHUX TOTped
KopucTtyBauiB. CamMe TOMY, CTBOpPEHHS BeO-J0JaTKy, SIKHA OM aBTOMAaTH3yBaB
YIOPaBIiHHSA CHUCTEMOIO, ONTUMI3yBaB poOOTYy 3 KaTajoramMu KHUT, Ta 3arajioM
MIJBUIIMB PIBEHb HAJAaHHS KOpUCTyBadaMm O10JII0TEYHUX IMOCIYT, € HaJA3BUYANHO
aKTyaJabHUM. [0 TOro X, CTBOpPEHHS 1 HAamOBHEHHS BeO-no0matky “bibmioTeka”, sk
pecypcy 10 JIETKOTO JTOCTYITY J0 OHJIAWH-KHUT YU MIBHUJKOTO 3aMOBJICHHS KHUT Y
010yoTeri, MOXe CTaTu OAHUM 13 €(EKTUBHUX 3acO0IB MIATPUMKUA HAYKOBHX
JOCITITKEHb.

Mera poboru: CTBOpeHHS  0araTOKOpPUCTYBAIIbKOIO  MPOrPAMHOTO
3a0e3neueHHs - BeO-n101aTky “bibmioreka”, s moJerimeHHs poOOTH MpailiBHUKIB
010;110T€KH Ta KOPUCTYBAUiB.

O0’exTOM  J0OCJTIIKEHHA € CTBOpPEHHS BeO-I0JaTKy, sKuil Oyje
BUKOPHUCTOBYBATUCH JJIs YIIPABIIIHHS 010110TEKOIO.

IIpeamerom nocCTigKeHHS € CIOCOOM TPOEKTYBaHHS Ta PO3POOKU BeO-
JONATKy JJig onTHMi3aiii poOOTHM 3 KaTajoraMu KHUT, METOJMKU OTPUMAaHHS

CTaTHCTUKH, 3MIHH JaHUX, 1H(OpMallli KOPHUCTYBa4aMH 3 PI3HUM PiBHEM JOCTYIILY.
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Metoau pocaimxkennsa. B pobGoti Bukopucrano miarpopmy Node.js 3
BUKOPHCTAHHAM NIPOTPaMHOTO Kapkacy Express.js, BHKOPHUCTOBYIOUH MOBY
nporpamyBanHs TypeScript Ta gperimBopky Angular. Ak JIOCKB/l 6yn0 o6pano
MongoDB.

TeopernuHa uWiHHICTL TMoOJATae B aHali3l MNpPeIMETHOI oOyiacTi Ta
NpOEKTyBaHHI B€O-10/1aTKy, BUOOPI CydaCHUX METOIB HOTo peasizaiii.

Ipuxaagna 3HaAYYHIiCTh PO3POOICHOTO JOIATKY MOJIATAE B TOMY, IO HOTO
MO’KHA IPAaKTHUYHO 3aCTOCOBYBATHU JJIsS aBTOMATU3AIlll Ta ONTUMI3AIl] YIPaBIiHHSA
01067110TE€K00, B TOMY YHCII I MOJIMBOCTI JIETKOTO 3aMOBJICHHS 1 IIBHIKOTO

JOCTYITY J10 KHUT KOPUCTYBayuaM.
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1. BATAJIBHI NIOJIO)KEHHSA

[lepm HiK po3modyatu po3poOKy HOBOTO BeO-T0ATKy MPOTPAMHOTO
3a0e3neyeHHs 1715 ONTUMi3alii poOOTH 3 KaTaloraMu KHUT, BApTO 03HAHOMUTHUCH 3
y)K€ ICHYIOUUM €JIEKTPOHHUMH O010710T€KaMu, MPOBECTH IMONIYK AaHaJIOTiB Ta
BU3HAYUTU OCOOJIUBICTH CBOET po3poOKu. [IpoBIBIIM aHATITUYHUIN OTJISA]T ICHYHOUHMX
OHJIAlH CHCTEM AaBTOMAaTHU30BaHOrO O10J10TEYHOrO CEpBICY TPAIHUIIIHHUX
MPOBITHUX 010710TeK CBITY W YKpainu, Oys0 chOpMOBAaHO MEpeliK eIeKTPOHHHUX
010110TEK, 310paHO KOPOTKY 1H(OpMAILiIO MO0 X TEMAaTUYHUX HAIMpPsMIB, 00CST

JOCTYNHOI 1H(opMaii.

1.1. MixHapoaHi yHIBepCUTETH, iHCTUTYTH, HAYKOBI Ta y400Bi
3aKJIaAn

1. Cambridge University Press.

TematuuHi HampsIMKU: CYCHUIbHI Ta TOYHI HayKH, JIOACTBO. [IpucyTHii
JOCTYNl Ha NEPEeryisl NepeIuIadyeHuX >KypHaliB 3a aja(aBiTOM, BUIABHULTBOM,
TEMOIO, HOBMMH BHUAaHHAMU. [IpucyTHili ckimagHuii nomyk 3a Oararbma
KpUTEPISIMH, IOB’SI3aHUMHU JIOTIYHUMH 3B’A3KaMHU, € HaJAITyBaHHS MHPO(LUI0
oprasizanii Ta OKpeMoro KopucryBada. J[OCTyn 10 NMOBHUX TEKCTIB OOMEXEHUH,
TUI 1 YMOBH MEPENIUIaTA 3a3HAuY€Hl1 AJS KOKHOTO THUITy BHJIAHHS, MICIS OIUIaTH
KOPHUCTYyBa4 OTPUMYE JOCTYII /10 OIJIaY€HOT'O TEKCTY. [7]

2. Oxford Reference online.

Tematuuni HanpsSIMKU: yci rayty31 HAYKH, MACTEITBO Ta apXIiTEKTypa, pesiris,
KapTH, JOBIJIHUKA Ta CJIOBHUKM. IIpucyTHiil ckimagHuii nomyk 3a OararbMa
KPUTEPISIMHU, TIOB’I3aHUMH JIOTTYHUMU 3B’ 3KaMU 3 MOXIIMBICTIO 3a/1aHHS (PIIbTPIB,
dbopmaTy BUBEICHHS pe3ynbTaTy 1 OOMeEXeHHs o0iacti mnomyky. Hanmarors
pO3ragyKeHUH CIEeKTpP AOCTYIY 0 Croco0iB oopmiieHHs nepeariaty. [13]

3. Electronic Journals Library.

TematuuHi HamNpsSMKU: ycl Tady3l HayKd, KJIaCWU4HI, aHTJINCHKI,
aMEpUKAHChbKI, POMAHCBHKi, CJIOB’STHCHKI BYEHHS, MPUPOJA HAYKH, AOCIIIKEHHS,

CHUCTEMHM BHIIOi OCBITH, My3€i. 3IHCHIOETHCS TIONIYK JKYpHAJiB 3a PI3HUMU
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KpuTepisMu. € QyHKIIOHAT 3aMOBJICHHS OHJIAH KHUT 1 OTpUMaHHS iX y 610mioTeri.
JU1st 3aMOBIIEHHSI KHUT TMOTPiOHO 0pOPMUTH YNTALBKHI KBUTOK. [17]

4. SunSite.

TemaTuuHi HampsMKU: €Ki HAYKOBI HANpPSIMKH, JOMAIIHE TOCIONAPCTBO,
CHOPT, JO3BULIS, MHCTEUTBO. 3AIMCHIOETHCA MOIIYK JOJATKOBO IO TEpesiKam
KaTajoriB, 1HAEKCIB, KoJeKuii. BimpHUI goctym A0 OuIbmIOCTI iH(OpMAaIiiHIX
pecypciB, BKIIOUYAKOYU TTOBHI TEKCTH. [16]

5. Karanor Biakputux nepionnyHux Bugans DOAJ.

TematuuHi HaPSMKU: ycCi raidy3i HayKd, pPelirisi, MUCTELTBO, apXiTEKTypa.
3IIHCHIOETBCS TIOLIYK 32 KIIOUOBHUMHM CJIOBaMH, aBTOPOM UM CIIOBaMH, Ha3BOIO, a
TaKOX CJI0BaMu 3 aHoTauli. [[OBHICTIO BIIbHUI JOCTYN 10 BCiX 1H(pOpMAIIHIX
pecypciB, BKIIOYAKOYU TOBHI TEKCTU. [9]

6. ELSEVIER.

Tematuuni HampsIMKU: ycCl Talmy3l HayKd, T€XHIKW, meauuuHu. [IpucytHs
(inbTpalis HEHAyKOBHX PECypCiB IIPH MOIIYKY, € MOIIYK 110 KJIIOYOBHM CJIOBaM, IO
KUTBKOCTI CTOpiHOK. HafaroTh BUTBHUN AOCTYI 10 BCiX 1H(QOpPMALIMHUX pecypciB,

BKJIIOYAIOYH MOBHI TEKCTH. [14]

1.2. EsxexkTpoHHi 0i0JioTekun YKpainu

B Vkpaini pobotu 3 popmyBaHHS €IEKTPOHHUX O10JTI0TEK MOYaId aKTUBHO
3M1ACHIOBATUCH JIMILE OCTaHHI AecATupiyus. OJHUM 3 MEPIIUX KPOKIB Y I[bOMY
HampsMi CTajJo0 OpraHizailis Mepenayl Komii eleKTpoHHOro kartaiory HaykoBoi
6i6mortexkn Ykpainu iM. B.BepHajacekoro B HaykoBo-mochiaHi yctanoBu HAH
VYkpainu. llle opgniero iHimiatuBoro Oyno crBopeHHs HarionansHOiI cuctemu
€JIEKTPOHHOTO 1H(pOopMaIliiHO-0101i0TeuHOT0 pecypey. [12]

Takox, y 2009 pori Oyno yxXBaJIeHO CTBOPEHHS €IMHOI 1HGOpMaIiitHO1
010mioTeunoi cucteMu «biOmioreka—XXI», METOI0 KO CTalO «IIiJABHUIICHHS
€()eKTUBHOCTI BUKOPUCTAHHS, 3a0€3MEUYEeHHS JOCTYIHOCTI JOKYMEHTIB, SIKI

30epiraroTbesa y 010/1I0TEUHUX, apXiBHUX Ta My3eHHHX (GoHgax». [loBHu# Tekct
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Posnopsymxenns Kabinery MinictpiB Ta Konmenii Ha BeO-caiiTi HarionanpHOT
610motexku Ykpainu iM. B. 1. Beprajacekoro. [5, 6]

Ha croropnimmHiii neHb €leKTpOHHI O10TI0TEKM 3HAXOIATHCS B MPOIECI
MOCTIHHOTO  PO3BUTKY, TEXHIYHOTO YAOCKOHAJICHHA s  3a0e3NedeHHs
MOXKJIMBOCTEHN JJ1s1 KOPUCTYBAUiB ONIEPATUBHO OTPUMYBATH HEOOX1IHY iH(PopMaIiito
3 OyJb-5IKOT YaCTUHH CBITY.

PosrnssHemo nesiki enekTpoHHi 610110Teku Y KpaiHu.

1. Hamionansna 6i6mioTeka imeni B.I.Bepraacekoro.

MicTuTh €JeKTpOHHI, HayKoBi, 1H(OPMAaLIHHO-aHATITHYHI, 1CTOPHUKO-
KYJbTypHi, Oi0miorpadiudi pecypcu. 3MIMCHIOETHCS TOIIYK B TOMY YHCHI 3a
KIIOYOBUMH CIIOBaMH. MOKIHBOCTI OHJIaH-3anuCy y 010110TeKy 4 OpOHIOBaHHS
KHUTHU OHJIAMH HEeMae. [3]

2. HamionanpHa 6i6mi0Teka Ykpainu imeni SpociaBa Myaporo.

Jlo Hel HanexuTh enekTpoHHa 6i0mioreka “Kynbrypa Ykpainu” Ta BIAKpHUTa
eJIeKTpOHHA O10J1ioTeKa 3 JIESIKUX HAYKOBHUX HANpSMKIB, TMPUKIAJIHUX HayK,
MUCTeNTBa, A03BULIA. [lomykoBa ¢opma He posmmpeHa. € Karajor piaKICHUX 1
[IHHUX BHAAHb. [4]

3. biomoreka BepxoBnoi Paau Ykpainu.

Enextponna 0i0mioTeka BKJIIOYAE B ceO€ TEKCTH 3aKOHIB, CHIUKJIOMEII,
CJIOBHUKH Ta JOBIIHUKU. YacTuHa MOKyMeHTIB 30epiraerbcsi Ha CD-ROM 1 He mae
CJIEKTPOHHUX KoTiid. HasiBHa MOXIHMBICT, 3aMOBJISTH JOKYMEHTH Yepe3 MEPEKY
[aTepHeT. € po3mmpeHuil nepenik noiB A1 noumyky. [1]

4. HaykoBa 0ib6mioteka HarionanesHoro  yHiBepcutety "Kuepo-
MorwunsHcbKa akaaeMis'.

TeMaTuuHi HamPSIMKU: OCHOBHI Trajy3l HayKu. 3I1MCHIOETHCS PO3MIUPEHUN
nomyk. CTOpOHHI KOpHUCTyBadi HE MOXYTh OTPHMATH BiIJAJICHUH OOCTYH MO
NEBHUX EJIEKTPOHHUX pecypciB 0i0mioTeku. JJOCTyN A0 KHUT MOXYTh OTpHUMATU
TIIBKK 3apEECTPOBAaHI KOPUCTyBaui. MoOXHa 3aMOBUTH OHJIAWH KHUTY JJis

OoTpuMaHHs B 0i0ioTel!.
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OCHOBHUMH HEIOJIKaMH B MPOIECI KOPUCTYBAHHS TaHUMH €ICKTPOHHUMH
0i0yioTeKaMM MOKHA Ha3BaTH TakKi: HE CY4YaCHMM JAW3aiiH, HE3py4YHHH 1
HE3PO3yMIJINH TOIIYK, TPUBAIMNA Yac 3aBAaHTAXKEHHS CTOPIHKUA, 0OMEKESHHIA TOCTYII
JI0 pecypciB. [2]

1.3. IlocTanoBKa 3aga4i Ta 00J1aCTh 32aCTOCYBAHHS CTBOPEHOI0 J0AATKY

Be6-nomarok “bibmiorexa” CTBOpeHHM yIsi aBTOMATH3aIlii Ta OMTHMI3amii
yIpaBJiHHS 010110TEKO0, B TOMY YHCII1 JIJIs1 KOM(OPTHOTO JIOCBIY KOPUCTYBAHHS
eJIEKTPOHHOIO O010/1I0TEKOI0 KOpPHUCTyBadamH, 100 OTpUMATH 3pYyYHUN MOIIYK
NOTPIOHOT KHUTH, 3pO3yMUTMH 1 MpocTud 1HTEepdenc, Jerke IUCTaHIiiHe
3aMOBJICHHS 1 IBUKE OTpUMaHHs KHUTH. OCHOBHOIO METOIO pO3POOKHU € CTBOPEHHS
TAKOro BeO-I0/IaTKy, SIKUH OyAe 3py4YHHM 1 IPOCTHUM Y KOPHUCTYBaHHI SIK JUIs
0i0oTekapiB, Tak 1 Uil KOpHUCTyBadiB. L{i1p — CTBOpUTH Take mporpamHe
3a0€3MeUeHHs, SKE aBTOMATH3ye yIpaBJiHHS O10110TEKOI0, ONTUMI3y€e PoOOTYy 3
KaTaJloraMl KHUT, Ta 3arajioM IIIBHUIIUTh pPIBEHb HAJAHHSI KOPHUCTyBadyaM
610moTeyHux mociyr. ['oJloBHA i7es MoJiArae He JuIe Y CTBOPEHHI OHJIAMH-
pecypcy, IO TOJIETITMB O ympaBmiHHS Oi10TI0OTEKOI0, a 1 TaKOro, IO JIacTh
MO3UTUBHUM JOCBIJ] KOPHUCTYBady 3aBISKH 1HTYITUBHO 3p0o3yMmijiomy iHTepdeicy,
OTPUMAHHIO JIETKOTO 1 IIBHUIKOTO JOCTYIy A0 KHHUT, 0€3 CTBOpEHHs Yepr i
BUTpAYaHHS dacy.

[Ipu po3po6iii Oy10 BpaxoBaHO 1 BUIIPABIEHO OCHOBHI HEJIOJIIKH, SIK1 ICHYIOTh
B MpOLieCl KOPUCTYBaHHS OaratbMa eJeKTpOHHUMH Oi0miorekamu. Po3poOnenuii
BEO-0JJaTOK € 3PyYHHUM, 3PO3yMUIMM, IIBUIKHM, JIETKUM Y KOPHUCTYBaHHI.
[lepenbayaeTbcs MIATPUMKA PI3HUX THUIIIB KOPUCTYBadiB: aAMIHICTPATOPIB,
610mioTekapiB, kKopucTtyBadiB. Ha caiiTi € MOXJIMBICTh MEPETIIAIATH 1 BIIJAICHO
3a0pOHIOBATH HEOOXiAHI KHHUTU, TEperisiaTd PI3HOMAHITHY CTaTUCTHKY IO
KHHATaM, KOpHCTyBadaMm, JaraM, 3a00proBaHOCTSM, CTaHy BCiX 3aMOBJICHb,
dbopMyBaTH PO3KIAA, TUBUTUCH PEKUM POOOTH 0101iI0TEKapiB, CTBOPIOBATH HOBHUX

KOPHCTYBauiB, MOHITOPHUTH 3arajbHUM MPOIEC OpraHizaiii poooTH 610T10TEKH.
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BucnoBku 10 po3aiay 1

Y mepmiomy po3auil PO3MVISHYTO PI3HOMAHITHI aHAJIOTH PO3POOJIEHOTO
IPOrpaMHOTO TPOJYKTY, €NEKTPOHHOI O10710TeKH, A OoNnTuUMizalii podoTu 3
KaTajoraMu KHHT. PO3TJISTHYTO OCHOBHI XapaKTePUCTHKH Ta BU3HAYEHO 3araiibHi
HEIOJIKH JaHUX aHaJIOr'B.

byno ommcano AOUUBHICTP Ta METY MaHOI PO3POOKH, IO JO3BOJISIE
aBTOMATH3yBaTU YIPaBIiHHSA O10710TEKOI, TMOKpAIIUTH PIBEHb HaJaHHS

KOpHCTyBauaM 010J110T€UHUX TTOCIYT.
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2. MOBYAOBA CUCTEMH

2.1. IInardopma Node.js 3 BukopucTaHHsIM Kapkacy Express.js

Node.js - 11e mporpamHa miargopma, OCHOBaHa Ha JABUTYHI V8 (31HCHIOE
TpaHCHsAio JS y MalmMHHUN KOM), sKa TepeTBOproe JS 13 By3bKOCIIEIaTi30BaHO1
MOBU MPOTPAMyBaHHS y MOBY TNPOTPAMyBaHHs 3arajbHOTO MPU3HAYCHHS. 3a
nornoMororo cBoei API (mammcaniii Ha C++) Node.js nomase MOXIUBICTH
B3a€EMOISTH 13 MPHUCTPOSIMU BBOJAY-BHUBOJY, MIJKIIOYATH 30BHIMIHI O10710TEKH,
3a0e3nevyBaTy BUKIMKU JIO HUX 3 IOMOMOTO0I0 JavaScript.

Express.js, abo pocto Express - BeO-ppeiimBopk Hanucanuii Ha JavaScript,
SBISIETBCS  CTAHIAPTHUM  Kapkacom i 1atpopmu  Node.js. Bin €
MIHIMAJIICTUYHUM, BKIJIIOYA€ BEJMKY KUIBKICTh MIAKIIOUEHHMX IUIariHiB. Express
CIIPOEKTOBAHUH JIs1 CTBOpPEHHS BeO-moaaTKiB 1 API.

[lepeBaru Node.js:

HIBUAKICTH Ta TPOYKTUBHICTD.
. Jlerko mamra0yeThcs A Cy4aCHUX JOJIATKIB.
. Exonomiuno edextuBnumii 3 Fullstack JS.

. Jlerkuit 1151 BUBUCHHS 1 IIBUJKUHN 1T alanTyBaHHS.

1
2
3
4
5. Tlokparmrye 9ac BIATYKY JOJATKIB Ta MiABUIIYE TPOTYKTUBHICTb.
6. Ckopouye 9ac 3aBaHTKECHHS 32 JJOTIOMOTOFO IIBHIKOTO KEITyBaHHS.
7. Jomomarae y CTBOPEHHS KpOoC-TIaTOpPMHHUX JOJATKIB.

8. Bennue3Ha KUIbKICTh 0€3KOIITOBHHUX 1HCTPYMEHTIB.

9. barara exocucrema.

ITepeBaru Express.js:

1. PoOuth po3pobky BeO-moaaTKiB Node.js IBUIKOIO Ta TPOCTOO.

2. Jlerkuit ayist HamamTyBaHHs 1 KOHGIryparii.

3. Jlo3Bossie JeTKO BH3HAYAaTH MapUIPyTH NPOrpaMyd HA OCHOBI METOMIB

HTTP ta URL-anpec.



5
6
7.
8

9.
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Bxmtouae pi3Hi MOIysi MPOMIKHOTO MPOTPAMHOTO 3a0e3leueHHs, SKi
MOXKHa BUKOPHCTOBYBATH JIsl BHUKOHAHHS JOJATKOBUX 3aBIaHbh Ha
‘3anuT’ Ha ‘BIAIIOBIAL .

Jl03BoJIsi€ BU3HAYUTH IPOMIXKHE CEPEIOBUIIIE TSI 0OPOOTICHHS TOMUIIKH.
Jlerko o6c¢iyroBye craTudHi (hailyiv Ta pecypcH nporpamu.

Jlerko miaKIIOYaEThCs 10 6a3 JaHUX.

[IBuako MacmTadye T0AATOK.

[TigTpuMka rpomaau.

B po3po011i cepBepHOi YaCTUHU J0aTKA 7Sl YIPaBIiHHAS 0107110TEKO0 Oyim

BUKOPHUCTAaHI Takl O10J1I0TEKHU:

1.

@google-cloud/storage - nnst pobotu 3 Ha Google Storage: 3aBaHTaKEHHS
GaiinniB, OTpUMaHHS JOCTYITY 10 (haiisiiB Ta 1HIIE.
body-parser - mpoMi>kHe nporpamMHe 3a0e3nedeHHs JJIs OMpaIfOBaHHS Tija

BX1JTHOTO TIOTOKY 3aITUTiB.

. bunyan - mpocTa i mBuKa 010710TEKA JIOTYBaHHS.

moment - 616moTeka JavaScript s mepeTBOpeHHs, MePeBipKU, 00POOKU
Ta (hopMaTyBaHHS J1aT.

mongoose - ODM-6i6moreka (Object Data Modelling) nns po6otu 3
MongoDB. Mongoose npaiitoe moaioHo incrpymentam ORM.

multer - 11e npoMidkHe NporpamHe 3abe3nedeHHs node.js i 0OpoOKHU
multipart/form-data, ske B OCHOBHOMY BHMKOPUCTOBYETHCS  JJIst
3aBaHTaKEHHS (ailniB.

passport - 1€ MPOMDKHE MporpamMHe 3a0€3MeUeHHs IS aBTeHTU]IKAIli.
Hanzeuuaitno rayukwuii Ta MoaynbHUM, Passport MoxkHa 3amycTutu B 0y/1b-
akii BeO-mporpami Ha 06a31 Express. KommekcHuit Habip cTpateriit
MIATPUMY€E aBTEHTH(IKAIIII0 3a JOIMIOMOT0I0 IMEH1 KOpUCTYyBayva Ta MapoJis,

Facebook, Twitter Tomo.

. uuid - gs ctBoperHst UUIDs (Universally Unique IDentifier). UUID mae

JIOBKUHY 128 61T 1 MOXKE rapaHTyBaTH YHIKAJIBHICTh Y MPOCTOPI Ta Yaci.
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9. beryptjs - 610mioTeka I XeIIyBaHHS MapoJiiB 3a JIOMOMOTO0 bcrypt.
berypt € aganTuBHOO KpuntorpadgidHoro GyHKIiE GopMyBaHHS KITrOoUa,
sIKa BUKOPUCTOBYETHCS JJIs1 O€3MEUHOT0 30epiraHHs mapoJiiB.

10. nodemailer - ne Moxynb mis goaarkiB Node.js, skl J03BOJISIE€ JIETKO
HAJICWJIATH €JICKTPOHHI JIMCTH.

11. base64-img - 17151 mepeTBOpeHHs 300paxkeHb B popmat base64 Ta HaBmaku
13 popmaty base64 B popmaru jpeg, png Ta iH.

12. dotenv - 1151 BAKOpUCTaHHS 3MIHHUX CEpPEIOBHUIIIA.

13. jsonwebtoken - nst po6otu 3 jwt TokeHamu. [10, 11]

2.2. ®peiimBopk Angular

Angular - ¢peiimBopk Bij kommanii Google M CTBOPEHHsI KIIIEHTCHKHUX
nonatkiB. Ilepmn 3a Bce BiH HaiuieHui Ha po3poOky SPA-pimens (Single Page
Application), TOOTO OTHOCTOPIHKOBUX JOJIATKIB.

Angular Hagae Taky (QYHKIIOHaJIbHICTh, SIK JTBOCTOPOHHE 3B'S3YBaHHS, IO
JI03BOJISIE TUHAMIYHO 3MIHIOBATH JIaHl B OTHOMY MiCIIl iHTep(eiCy npu 3MiH1 TaHUX
MO/ B 1HIIIOMY, IIA0JIOHM, MapIIPyTH3ALlis 1 TaK Jaji. SIK TOJOBHY apXITEKTypHY
KOHIICTII[I}O BIH 3aCTOCOBYE 1€pApX1H0 KOMITIOHEHTIB.

OpHi€ero 3 KITOYOBUX ocoOimBocTelt Angular € Te, 110 BiH BUKOPHUCTOBYE B
SIKOCTI MOBH mporpamyBaHHs TypeScript.

[lepeBaru Angular:

[loTyxHa exocucrema.

[IpoAyKTUBIHCTD.

MopynpHa CTPYKTYypa po3poOKH.

KomnoHeHTHa apxiTeKTypa, 1o 3abe3mneuye BUIY SAKICTh KOIY.
RxJS: efficient, asynchronous programming.

JloBroctpokoBa miaTpumka Google.

[IIBuaki oHoBIIeHHS 3a ortoMoror Angular CLI.

® NN R W=

[ITBuKMiA NpoLEC PO3BUTKY.
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B po3poOri kmi€eHTChKOI YacTWHU AOAATKa Ui yNpaBiiHHSA 010110TEKOIO
Oy BUKOPUCTaHI Taki 010110TEKHU:

1. @angular/cli - ue iHCTpyMeHT iHTepdelicy KOMaHAHOTO PsiiKa, SIKUH
BUKOPHUCTOBYETHCS JUIS 1HIIIami3alii, po3poOKu, MOOYI0BU €CKI3IB Ta
oOciyroByBaHHs mporpaM Angular 6e3mocepeHp0 3 KOMaHIHOT'O TEPMiHATY.

2. (@angular/forms - iIHTCTpyMEHT AJi1 pOOOTH 3 (HOpMaAMHU.

3. (@ngxs/store - 11e mabJIoH Ta 61010TeKa JJIs yIpaBiHHSI cTaHOM. BiH
BUKOPDHCTOBYETbCA JJIA YNPaBIiHHSI CTaHy BCbOTO BEO-IOJATKy UM
KOHKPETHHUX MOJTYJIIB.

4. @swimlane/ngx-charts - dpeiiMBopk a1t mMoOyA0BU rpadikiB s
BiIOOpa)KEHHS CTaTUCTUKH.

5. moment - O0i0mioTeka JavaScript s TepeTBOPEHHsI, TMEPEBIPKH,

00poOKM Ta opMaTyBaHHS JIaT.

6. angular-calendar - aHrynsap KOMIIOHEHT Ui B1IOOpa)Xe€HHs MOAIN B
KaJICHIapi.
7. bootstrap - 0e3KOIITOBHUI HAOIp 1HCTPYMEHTIB 3 BIAKPUTHM KOIOM

JUIs. CTBOPEHHSI BeO-70/1aTKIB Ta BeO-caiTiB. BiH Mictuth mabdiaonu CSS Tta
HTML pns tunorpadiku, hopM, KHOIMOK, HaBiraiii Ta 1HIIMX KOMIIOHEHTIB
iHTepdeiicy, a TakoXK J01aTKOBI po3mupeHHs JavaScript.

8. date-fns - cygacHa 6i0yioTeka yTUIIIT, KA Hajae HaAUOIIbIIUNA HAOIp
IHCTPYMEHTIB, aJjie y TOM e Yac MPOCTH 1 MOCIIOBHHMA, 111 00pOOKH JaT.

0. ngx-image-cropper - yTWiTa sl 00pi3aHHS, MacITa0yBaHHS
300pakeHb.

10. RxJS - 6i6mioTeka peakTUBHUX po3mupeHs st JS. Bona Hamae onuH
ocHoBHUM TuMl - Observable, cymytHukoBi Tunu (Observer, Schedulers,
Subjects) Ta oneparopu, HaTXHEHHI JojaTkamu Array # (map, filter, reduce,

every TOIIO), 0 JO3BOJISIIOTH 00pOOIATH ACHHXPOHHI MOAIT K KOJIEeKIii. [§]
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2.3. JIOKyMeHTO-Opi€HTOBaHA CHCTeMa KepyBaHHs 0a3aMH [JaHUX

MongoDB

MongoDB - 1ie 6a3a qaHux JOKYMEHTIB, 10 03HAYaE, 10 BOHA 30epirae maaHi
y cxoxux Ha JSON nokymentax. Takox migrpumye ad-hoc-3anuTe: BOHH MOXKYTh
MOBEPTATH KOHKPETHI MOJIs IOKYMEHTIB 1 MpU3HAYeH1 JIsl KopucTyBada JavaScript-
¢ynkmii. [linTpuMyeTrbest moOmIyK 3a peryisipHUMH BUpa3zaMu. TakoX MOKHA
HAJAITYBAaTH 3alUT HA MMOBEPHEHHS BUITAJKOBOTO Habopy pe3yabTaTiB. MongoDB
HiATPUMYE 1HAEKCH (JIJ1s1 M1ABUILEHHS MPOAYKTUBHOCTI nouryky B BJ).

Cucrema MacmTaOyeTbCs TOPU3OHTANIBHO, BUKOPHCTOBYIOUM TEXHIKY
cerMeHTyBaHHs (aHr1. Sharding) 06'ekTiB 6a3 JaHUX - PO3MOJILI iX YACTHH 3 PI3HUX
BYy3JIB KjacTepa. AIMIHICTpaTop BUOMpA€E KIFOY CETMEHTYBAHHS, KU BHU3HAYAE,
3a SIKUM KpUTEpieM JaHl OyJyTh PO3HECEHI MO BY3JaX (B 3aJIEKHOCTI BiJ] 3HaYCHb
Xellla KJIF0Ya CETMEHTYBaHHs). 3aBASKH TOMY, IO KOXKEH BY30J KJIacTepa MOKe
NpUiiMaTy 3alnTH, 3a0e3neuyeThbest 0amaHCyBaHHS HAaBAaHTAKECHHS.

OcHoBHUM 1HTepdeiicom 10 6a3u JaHuX OyJia KoMaHaHa 000JI0HKa mongo. 3
Bepcii MongoDB 3.2 B sxocTti rpadiunoi 000J0HKH mocTaBigeTbess «MongoDB
Compass». Takox ICHYIOTh 1HIII CTOPOHHI MPOAYKTH 3 CBO€K TpadidyHOIO

000JIOHKOIO /IS aIMIHICTPYBaHHSI 1 eperiisany inopmariii.

IlepeBaru MongoDB:

1. ['HyuKi CXeMHU JOKYMEHTIB.

2. [ToTy>XH1 3anUTH Ta aHATII TUKA.

3. [Ipocte ropu3oHTambHE MacCIITAOyBaHHS.

4. BincytHicTh cxemu.

5. UiTka CTpyKTypa OKpeMoro 00’ €xTa.

6. Konnux cknanaux 06’ennanb (SQL Joins).

7. O6po0isie BemuKi 00CATH TaHUX HA BUCOKIHM MIBUAKOCTI 32 JOTIOMOT OO

MacIITaboBaHOI apXITEKTYPH.
8. 30epirae HeCTPYKTYpOBaHi, HaMIBCTPYKTYpOBaHi ab0 CTPYKTypOBaHi

naHi. [15]
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2.4. TypeScript

TypeScript - MoBa nnporpamyBaHHs, sika OyJa mpeacTaBiaeHa Microsoft y 2012
poili 1 TO3WINIOHYEThCS SAK 3acid pPO3pOOKKM BEO-IOAATKIB, IO PO3IMIMPIOE
MOXIMBOCTI JavaScript.

TypeScript € MOBHICTIO CyMICHMM 3 MOBOIO TporpaMmyBaHHsi JavaScript 1
KoMrimoeTbest y Hei. Ilicna xommimsnii Oyab-siKy mporpamy, sika HamucaHa Ha
TypeScript, MoxkHa BHKOHYBAaTU B OYyJb-IKOMY cCy4YacHOMY Opay3epi abo
BUKOPUCTOBYBAaTH CIUIBHO 3 cepBepHoto mmatdopmoro  Nodejs. Kon
eKCIIEPUMEHTAIBHOTO KOMIIUISITOpa, sKuil TpaHcmioe TypeScript B JavaScript,
TMOLIMPIOEThCs Tix Jinensielo Apache. Moro pospoOka BemeThcst B IMyOIiYHOMY
peno3utopii depe3 cepric GitHub. 3 koxamm poxkom TypeScript mHaOyBae Bce
01111101 MOMYJISIPHOCTI cepejl MOB IIporpaMyBaHHs (puc. 2.1).

TypeScript BimpizHseTbesa Bia JavaScript MOXIMBICTIO SIBHOTO CTaTUYHOTO
NpU3HAYEHHS THWIIB, MIATPUMKOIO BHKOPUCTAaHHS MOBHOLIIHHUX KIAaciB (K B
TPaIUIIMHUX 00'€KTHO-OPIEHTOBAHUX MOBAX), a TAKOXX MIJTPUMKORO ITiIKITFOUYEHHS
MOJTyJIiB, IO MOKJIUKaHE MABUIIUTH IIBUAKICTH PO3POOKH, MONETIINTA YUTAHICTD,
pedaKkTOpUHT 1 MOBTOPHE BUKOPUCTAHHS KOy, JOTIOMOTTH 3MIMCHIOBATH IOIIYK
MOMUJIOK Ha eTarl pOo3pOOKH 1 KOMMUIAIT, 1, MOXKJIMBO, IPUCKOPUTH BUKOHAHHS
nporpam.

TypeScript BuHUK dYepe3 mnepeadadyBani Hemoiiku JavaScript vy
BEJIMKOMACIITAOHUX JoJaTKax sK B Kommadii Microsoft, Tak 1 y 1HIIHX
kopuctyBauiB JavaScript. Ilpobmemu 3 po3poOKOIO CKIATHUX MPOrpaM Ha

JavaScript npu3zBenu 10 HEOOX1THOCTI MOJIETIIIEHHS PO3POOKH KOMIIOHEHTIB MOBH
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== Ruby == Python JavaScript === PHP == Java
— C4- — C

== TypeScript

Puc. 2.1. I'padix nomysipHOCTI MOBU TIporpamyBanHs TypeScript 1o pokax

BucHoBku 10 po3ainy 2

B nanomy po3aiiii onucyeTbesi MOBa Ta TEXHOJOTII nmporpamyBanHs. [logano
3arajpHy iH(pOpMAIIio Tpo MOBY nporpamyBanns TypeScript, miatdopmy Node.js
13 kapkacom Express.js, dpeiimBopk Angular, 6a3y manux MongoDB, ski
BUKOPUCTOBYBABCS JIJIs1 PO3POOKH JAHOTO BEO-T0IATKY.

Express.js HamamToBye 3B’s130K 3 0a3010 JaHUX Ta 703BoJisie ctBoput REST
API nns kmientcbkoi yactuHu. KilieHTChbKa yacTMHA peani3oBaHa 3 JOMNOMOTOIO
dpeitmBopky Angular. 3a OCHOBY SIK CEpBEpPHOI TakK 1 KIIE€HTCHKOI YaCTUHU B35Ta

TUIII30BaHa MoBa nporpamyBanHs TypeScript.
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3. IPAKTUYHA PEAJII3ALIA

3.1. 3araJjbHi BitoMocTi Ta aJIropuT™M Be0-101aTKY

B OCHOBY IIpOorpaMu 3 INUIAHYBAHHA MACOBHUX SaXOI[iB IIOKJIaACHO TaKuM

aIropuT™M poOOTH:

l.

KopuctyBau Mae MOXJIMBICT 3apEECTPYBATUCH B TPOTPaMI.

1.1. KopuctyBau nmoBuHEH MEepeUTH Ha CTOPIHKY peecTpaliii.

1.2. KopucTtyBau NOBUHEH 3alIOBHUTH (POPMY peecTpariii.

1.3. Ilicns 3amoBHEHHA peecTpaiii KOPUCTyBad OTPUMYE JIUCT.
KopucTtyBau noBuHEH MepenTH Mo MOCUJIaHHIO, K€ BiH OTPUMAB Yy JIUCTI
JUTSI aKTUBAIIIT aKayHTY.

KopuctyBau Mae MOXIJIMBICTh aBTOPU3YBAaTUCH B ITpOrpami.

2.1. InmenTtudikaiiss KOPUCTYBadiB BIAMOBIIHUX pOJIEH TOBUHHA
3IIACHIOBATHCS 3a JOMOMOIOI0 JIOTIHY Ta MapoJito, SIKI BBOJSTHCS HA
CTOPIHII aBTOpHU3aIlli BE€O-104aTKY.

2.2. Ilpu HEKOPEKTHOMY BBO/I1 3'SIBJISIETHCS MOBIIOMJICHHS MPO MOMUJIKY 1
MPOXaHHs MEPEBIPUTH PABUIIBHICTH BBEJICHUX JIOT1HY Ta MapOJIIO.
KopuctyBau Mae MOXJIMBICTb 3MIHIOBATH MEPCOHAJIBbHI JIaH]

3.1. KopucryBauy moTpiOHO KIIKHYTH Ha BJIACHUUM aBaTap Ha BEpXHIi
naHesi, o6 BIAKPUTH MEHIO KOPUCTYBaya.

3.2. Y meH1o oMy NOTpiOHO KIIKHYTH Ha MyHKT “Profile”.

3.3. Ha cropinmi “Profile” xopuctyBau Moke MOMIHSTH CBiil mapoib,
HOMEp TenedoHy, eICKTPOHHY aJipecy Ta BiaacHy dhoTorpadito.
KopuctyBad Mae MOXIMBICTh MEPETIIAIATH KATAJIOT KHHUT.

4.1. KopuctyBau Moxe 3A1HCHIOBaTH (DUIBTPYBaHHS KHUT IO TaKUM
napamMeTpaM: aBTOpaM, >KaHpaM, pOKaM HamnuCaHHS KHWUTH, MOBI
HAlMCaHHA KHUTH, Ha3Bl kHuru, [SBN kHuru, BuUOUpaTH TUIBKU
€JIEKTPOHHI Y (P13UYHI KHUTH.

KopuctyBad Mae MOXJIMBICTh YUTATH €IEKTPOHHY KHUTY.
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5.1. KopuctyBau MNOBHHEH BHOpAaTH E€IEKTPOHHY KHHUTY CEPEN
KaTaJIOTy KHUT.
5.2. Ha cTOpiHIll KHUTH KOPUCTYyBa4 MOBUHEH HaXXaTH Ha KHOMKY
“Read”, micias mporo HOro nepeHampaBUTh Ha BKIAJAKY, J€ BIH
3MO’K€ YUTATH KHUTY.

6. KopuctyBad Mae MOXIMBICTh 320pOHIOBATH KHUTY.
6.1. KopucTyBau MoBUHEH BUOpPATU KHUTY CEpEJ KaTaJloTy KHHT 1
NEPEeUTH Ha CTOPIHKY KHHTH.
6.2. Ha cTopiHiil KHUTH oMy OTPiOHO HaXkaTh Ha KHOTKY “Order”,
100 3aMOBUTU KHUTY. [licisi bOro Ha €JIEKTPOHHY ajpecy Ipuiie
JICT TPO Te, 1[0 KHUTa YCIHIIIHO 3aMOBJICHA.
6.3 biGmioTekap BiKIIaJie KHUTY 1 KOPUCTYyBad 3MOXe 1i 3a0patw,
KOJIY Tipuiizie 10 610110TeKu.

7. KopuctyBad Mae MOXKJIUBICTh MEPETIISIHYTH JA€TalIbHY 1H()OpMAILIiO TIpo

KHUTY.

7.1. KopuctyBau moBuHEH BHOpaTH KHHUTY Cepell KaTajory KHUT,
HABECTU Ha Hei 1 HaxaTu Ha “Details”.

8. KopucrtyBau Mae MOXIJIMBICTh IEPETISAATH BCl CBOT 3aMOBJICHHS.
8.1. KopucTtyBau moBHHEH Ha)kaTH Ha CBIil aBaTap Ha BEpXHIN
naHe’i, 1oo BIIKPUIIOCS MEHIO KOPHCTYBaya.
8.2. Y MeHI0 KOpHUCTyBad, KOPUCTyBau MOBMHEH HaXaTh Ha “My
orders” 1 micinsi LBOrO KOPUCTYBaY MOXKE MEPETNIIHYTH CBO1
3aMOBJICHHSI.

9. bibmioTrekap Mae MOXIJIMBICTh TOJATH KHUTY J0 KaTaJjory, 3all0BHUBIIN

BC1 HEOOX1/THI 1MOJIs1 HOPMHU IS 1IHOTO.
10.bi06mioTekap Mae MOKIIMBICTD BiAJIaTH KHUTY KOPUCTYBayvy.
a. 3a0poHBOBaHA KHHTA.

10.1. bi6moTtekapro moTpiOHO MEepEerTH HA CTOPIHKY 3a0pOHBOBAHUX

KHMUT'.
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10.2. bibmiorekap NOBUHEH BiA(IIBTPYBaATH CIIMCOK
3a0pOHBOBAaHUX KHHTI TI0O KOPHUCTyBady, KM TMPHUHAIIOB 3a0paTh
KHHTY.

10.3. bibmioTekap NOBMHEH Ha)KaTH Ha TOJI€ KHUTH Y TaOIuIll, 1100

BIIKPUTH JeTaIbHy 1H(OpMAIIit0 PO OpOHIOBAHHS.

10.4. bibnioTekap NOBUHEH Ha)kaTu Ha KHOMKY “Loan Book”, m06

3anucatu y 0a3y JAaHUX, 110 KHUTY B3STO 1 MICISA IBOTO BiAaTH

KHHUTY KOPHUCTYyBauy.

b. HezaGponboBaHa KHUTA.

10.1. bibGmioTekap TOBHHEH 3HANTH KHUTY, SKY XO4U€ B3ATH

KOPHUCTYBa4, Cepe/l KaTaJory KHUT 1 IepEeHTH Ha CTOPIHKY KHHTU.

10.2. Ha cropiniii KHUTH 010110Te€Kap MOBUHEH Ha)KaTU Ha KHOIIKY

“Loan”, mo6 30epertu iH(opMmaiiito npo B3sATTA kHUTH y BJI, Ta

BIJITaTH KHUTY KOPUCTYBAYEBI.

11. BiGmioTekap Mae MOXKIIMBICTh NIEPErIsIAATH CTATUCTUKY.

a. bibmioTrekap Moe neperasaaTv 3arajibHy CTaTUCTUKY 0107110 TeKH
(KUTBKICTh KHMDKOK, KIJBKICTh B3SITUX KHHXKOK 3a MICSIb Ta BECh yac,
KUIBKICTh KOPUCTYBAUIB, sIKI 3a00pTyBajid KHUTH).

6. bibmiorekap Moke meperisiiaTé CTATUCTUKY KOPUCTYBAUiB.

B. biGmoTekap Moke neperisiaTi CTAaTUCTUKY KHUTH.

12. bibmioTekap MOXKe MeperisiiaTi CIMCOK 3aMOBJICHUX KHHT.

12.1. biGmioTekap MOKe TIEpETsaaTH CIIMCOK BCIX 3a0pOHBOBAHUX

KHUT 200 GIIbTpyBaTH IEH CMHUCOK 3a KOPUCTYBaueM, AaTOIO Ta iH.

Takox 6i107110TeKap MOKE COPTYBATH CITUCOK IO JIATi.

12.2. Ilpn HaTHCKaHHI HA €JIEMEHT CIIMCKY BiIIKPUETHCS ACTalbHA

1H(dOpMaIIis TPO 3aMOBJICHHSI.

13. biGnioTekap MoOXke meperyiaaaTi 1HPOPMAIIo PO B3SITTS KHHUT.
13.1. BiGmioTekap Moxke meperisaaaTi iHpopMaIlito Mpo BCl B3ATTS
KHUT 200 (piTbTpyBaTH 1Iel CIUCOK 32 KOPUCTYBayeM, JaTOIO Ta 1H.

Takosx 610110TEKap MOXKE COPTYBATH CITUCOK IO JIaTi.



13.2. Tlpu HaTUCKaHHI Ha €IEMEHT CIHUCKY BIIKPHETHCS JeTalbHA 1

HpopMalrlis Ipo B3SITTS KHUTH.

14. biGnioTekap Mae MOKIUBICT MEPETIISAATH CIIMCOK BCIX KOPUCTYBaviB
(kpiM O1010TEKAPIB TA AMIHICTPATOPIB).

14.1. bibmoTekap MOXe NeperisiIaTy CIUCOK BCIX KOPUCTYBAYiB UM
3MIACHIOBATH TONIYK 32 IMEHEM, EJEKTPOHHOIO TMOINTOK, HOMEPOM
tenedony. Takox O0i0ai0oTEKap MOXKE COPTYBaTH CIHCOK IO 1MEHI
KOpPUCTyBada, €JIEKTPOHHIA aapeci, HoOMepy TenedoHy, CTarycy
KOpHCTYyBaya.

14.2. Ilpu HaTHCKaHHI Ha €JIEMEHT CIUCKY BIJAKPHUETHCS JETalbHA

1H(pOpMaLlig PO KOPUCTYBayYa.

14.3.1 bibmioTekap Mae  MOXJIUBICTH  peJaryBaTH
1H(DOpMaIIito PO KOPUCTyBayYa.
14.3.2. bibnioTekap Ma€ MOMJIMBICTh BUIATUTH KOPUCTyBaYA.

15. biGmioTekap Mae MOXKIMBICTH TMEPETJAIaTH CIHCOK BCIX aBTOPIB Yy
Tabnuii aBTOpiB Ha cropiHui ‘‘Managing”. Takox BIH MOXe
31MCHIOBATH MOITYK aBTOPIB MO IMEH1 aBTOpa YU HOTO KpaiHi.

a. Ilpy HaTuckaHHI Ha IKOHKY ‘“CMITHHUK’ KOPHCTYyBad Mae

MO>KJIUBICTh BUJQJIUTH aBTOPA.

0. Ilpu HaTtuckaHHI Ha 1KOHKY “OJIiBEIb” BIAKPUETHCS BIKHO JJIS

penaryBaHHs aBTOpA.

B. [Tpu natuckanui kHonku “Add Author”, sika po3MilieHa Haz

Tabauiero, Oi0mortekap Oyle MaTH MOXKJIMBICTH JOAAaTH aBTOpa

TiCTIsl 3aIOBHEHHS BCIX HEOOX1THUX AaHUX (HopMHU.

16. biGmioTekap Mae MOXKJIMBICTh MEPETJAIaTH CIUCOK BCIX JKaHPIB Y
TaOnauIll >KaHpiB Ha cTopiHIl “Managing”. Takox BIH MOXe
31ACHIOBATH TMOIIYK >KaHPIB MO IMEHI XKaHpYy.

a. Ilpy HaTuckaHHI Ha IKOHKY ‘“CMITHHK’ KOPHCTYyBad Mae

MOJKJIMBICTB BHUIAJIMTH KaHP.
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0. Ilpu HaTHCKaHHI Ha 1IKOHKY “OJiBElLb”’ BIIKPUETHCS BIKHO IS
penaryBaHHs KHpY.
B. [Ipu natuckanni kHonku “Add Genre”, sika po3milieHa Haz
Tabiuiero, Oi0miorexkap Oyle MaTH MOXKIMBICTH JOJATH YKaHP
M1CJIs 3aIIOBHEHHS BC1X HEOOX1THUX JaHUX (GOPMHU.
17. bibmioTekap Mae MOKIIMBICTh 3aPEECTPYBATH KOPUCTYyBaya.
17.1. bi6mioTexkap MOBMHEH BHECTH HEOOXiAHY 1H(opmaIlio mpo
KOpHCTyBaya.
17.2. KopuctyBau oTpuMae eJIEKTPOHHUMI JIUCT 3 JAHUMHU JJI BXOJLY.
18. bibmioTekap Mae MOXIMBICTh TEPEUTH Ha JETalbHy CTOPIHKY
KOpHCTyBaya.
18.1. bibnioTekap MOBUHEH MEPENUTH HA CIMCOK BCiX KOPUCTYBAYiB.
18.2. bi6GmoTtekap moBuHEH BUOpaTH KOPHCTyBadya, HATUCHYTH Ha
HbOTO Ta HaXXaTH KHOOKY “‘More”, mo0 mnepedTu Ha JOeTalbHYy
1H(DOpMaIIito PO KOPUCTyBayYa.
18.3. Ha cropinmi kopuctyBaya 010Ji0TeKap MOXE MEPETJISIHYTH
iH(OpMaIliI0 MPo B3SATTS KHUT KOPUCTyBada (Ma€e MOXKIHMBICTH iX
GbTbTpyBaTH Ta COPTYBATH), HOTO OpOHIOBAHHS (Ma€ MOXKJIUBICTh
iX QUIBTPYBAaTH Ta COPTYBATH) Ta HOTO CTATUCTHUKY.
19. biGmioTekap Mae MOXJIMBICT, TeperyisiaTH  po3Kian  poOoTH
610m10TEKApIB.
20. AnMiHICTpaTOp Ma€ MOXJIUBICTh TMEPErsigaTd COHCOK  BCIX
610;1i0TEeKapiB.
20.1. AnMiHICTpaTOp MOKE MEPETrIsiAaTh CIIMCOK BCiX 010m0TeKapiB
Yy 3A1MCHIOBaTH TMONIYK 3a IMEHEM, EJIEKTPOHHOIO MOIITOlO,
HOMepoM TenedoHy. TakoX aaMIHICTpaTOp MOXKE COpPTYBaTH
CIIUCOK IO 1MEHi Oi0mioTekaps, €JIeKTPOHHINA aapeci, HOMepy
Tenedony.
20.2. Ilpu HATHCKaHHI HA €JIEMEHT CIHCKY BIIKPHUETHCS JETalbHA

iHdopMmairis ipo Oi0ioTeKaps.
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20.3 AamiHICTpaTOp Ma€ MOXKIIUBICTh peaaryBaTH iHPOpMaIIio Ipo
o10moTeKaps.
20.4. AamiHICTpaTOp Ma€ MOXKIIMBICTh BUJAIUTH O10I10TEKAPA.
21. AnMiHICTpaTOp Ma€E MOKIIMBICTh 0OABIATH 010TI0TEKAPA.
21.1. AnMiHicTpaTOp NMOBUHEH BHECTH HEOOX1THY 1H(OPMAILIIIO TTPO
010ioTeKaps.
21.2. bibnioTekap oTpuMae eNeKTPOHHUH JIUCT 3 TAHUMHU IS BXOJTY.
22. AAMIHICTpaTOp Mae MOXJIMBICTh NMEPEHTH Ha JAETajbHY CTOPIHKY
010mioTeKaps.
22.1. AnMiHICTpaTOp TOBHMHEH TMEPEUTH Ha CIHCOK BCIX
010110TEKApIB.
22.2. AnamiHicTpaTtop MOBUHEH BUOpaTu Oi0iioTekapsi, HATUCHYTH
Ha HHOTO Ta HaXXaTW KHOMKY “More”, mo0 nmeperTy Ha JeTaibHy
iH(popMalio npo 6i6mioTeKaps.
22.3. Ha cTopiHiii 6106mioTekaps aaMiHICTpaTOp MOKe NEePErISTHYyTH
1H(pOpMALIiIO PO KHUTH, K1 BigAaB 0101i0TeKap (Mae MOXKIUBICTh
iX (UIBTPYBATH Ta COPTYBATH), HOTO PO3KIAJL Ta HOTO CTATUCTHKY.
23. ApaMmiHICTpaTOop Ma€ MOXIIMBICTh pelaryBaTu po3Kjiaj podoTu
010110TEKApIB.
24. AnOMiHICTpaTOp Ma€ MOXJIUBICTh BHUIAIATA PO3KIaa poOOTH
010110TEKApIB.
25. ApamiHICTpaTop Ma€ MOXJUBICTD MEPErjsiAaTd  CTAaTUCTHKY
010y1i0TeKapiB Ha cTopiHIN “Statistic™.

26. Bynb-gKkuii KOPUCTYBa4 Ma€ MOXKJIUBICTh BUNTH 3 aKayHTY.

3.2. Crpykrypa nporpamu
st meHTpamizoBaHoro 30epiranHs iHGopMmamii y mporpami  Oyio
BUKOPHCTAHO JOKYMEHTHO-OpieHTOBaHy 0a3y manux MongoDB. Jloriuna cxema

0a3u naHux 300pakeHa Ha puc. 3.1.
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baza nanux ckiamaerbes 3 Takux Tabumik (puc. 3.2 — puc. 3.8).

Puc. 3.1. Cxema 0a3u naHux

start

end
it BweekDays

[0]

librarian

1. Users — 36epirae iHdopmalliro mpo BCiX KOPUCTYBaAiB.

2. Schedules — 36epirae iHdopmartito mpo po3kian 6i6I10TeKaAPIB.
3. Books — 36epirae iHpopmalrito npo BCi KHUTH.

4. Authors — 30epirae iHpOpMAIIiFO TIPO BCIX aBTOPIB.

5. Genres - 30epirae iH(pOpMAaIlito PO BC1 KaHPH.

6. Loans - 30epirae iHpopmaIrito npo BCi B3ATTS KHUT.

7. Orders - 36epirae iHGOpMaIlito Mpo Bci OPOHIOBAHHS.
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$ _id pk,dk old *
2 admin bool *
2 librarian bool *
i active bool *
i name str *
2 password str *
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2 activationToken str
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. image str
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Puc. 3.3. Cytnicts Schedules
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_id pk, dk old *
it Blauthors arr *
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author old *
it Bgenres arr *
B810] doc
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genre old .
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quantity int32 *
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Puc. 3.4. Cytnicts Books
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loans 12
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Puc. 3.9. Jliarpama nperieieHTIB
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VY3aranpHeHa giarpaMa mpereeHTiB mporpamMu 300pakeHa Ha pUCYHKY 3.9.
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3.3. Onuc ¢pyHkuioHaay ta inrepdeiicy KOpUMCTyBa4ya CTBOPEHOI0 Bel-
A0JATKY

[ToTpi6HO mepeiiTu 3a mocunanusaM Library, mo6 Biakputu Be6-nonatok. [pu

BIIKPHUTTI 3'IBUTHCS AOMaIHs cTopiHka (puc. 3.10), Ha sikiii po3MillieHa OCHOBHA

iH(dopMairis mpo 0i10J10TEKY.

Books catalog

WELCOME TO LIBRARY itk

Modern E-Library

Puc. 3.10. lomamins cTopiHka
SIKIIo KOpHCTyBad XO4ye€ O3HAWOMHUTHCS TUIBKMA 3 KAaTajJoroM KHWT, TO BIH

MOXke TiepeiTH Ha cTopiHKy «Booksy» (puc. 3.11).

Books catalog

~1
|

Title: Lessons Title: Aferter Title: TOP Title: My First Contract (Spain)
Author: Anton Shevchuk Author: Albert Enstein Author: Albert Enstein Ok

Genre: Sci-Fi, Horror Genre: Fantasy Genre: Fantasy Author: Albert Enstein

Year: 2021 Year: 2011 Year: 2009 Genre: Fantasy

Language: English Language: English Language: English Year: 2000

Ebook Language: English

Puc. 3.11. Karanor kaur

KopuctyBau Moxe ckopucratucs GpiabTpoM sl MOMIYKY HEOOX1THUX HOMY

KHUT (puc. 3.12).
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Q Clear

Puc.

KopucryBau Moxe
binbTpamu (puc. 3.13).
Q Home BLm

Choose a filter

Search

Year From Year To
Anton Shevchuk, Petro, Apples

Fantasy
Sci-Fi
[J Horror

[J Adventure
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Books catalog

“
<

Jlalioz fititey Title: TOP Title: My First Contract (Spain)
Author: Albert Enstein Author: Albert Enstein Works
Genre: Fantasy Genre: Fantasy Author: Albert Enstein
Year: 2011 Year: 2009 Genre: Fantasy
Language: English Language: English Year: 2000
Language: English

3.12. ®inbTp I MOUIYKY KHUT

3MIMCHIOBATH TIONIYK 3/IACHIOBATH 3a JEKIJIbKOMa

Books catalog

“
‘

Title: Aferter Title: TOP Title: My First Contract (Spain)
Author: Albert Enstein Author: Albert Enstein Works

Genre: Fantasy Genre: Fantasy Author: Albert Enstein

Year: 2011 Year: 2009 Genre: Fantasy

Language: English Language: English Year: 2000
Language: English

Puc. 3.13. ®inbTp 1715 MOMIYKY KHUT 3 BUOPAHUMU MOJISIMU

Takox KOPUCTYBay MOKE€ MEPErISIHYTH ACTalbHY 1H(POPMAIIO PO KHUTY.

g mporo oMy moTpiOHO HAaBECTHW HA MOTPIOHY KHUTY, TOJI 3'ABUTHCS KHOIKA

«Details» (puc. 3.14), HaTUCHYTH Ha Hei 1 KOpUCTYyBayva MepeHaNnpPaBUTh HA CTOPIHKY

KHUTH (puc. 3.15).
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Title: Lessons Title: Aferter Title: TOP Title: My First Contract (Spain)
Author: Anton Shevchuk Author: Albert Enstein Author: Albert Enstein Works
Genre: Sci-Fi, Horror Genre: Fantasy Genre: Fantasy Author: Albert Enstein
Year: 2021 Year: 2011 Year: 2009 Genre: Fantasy
Language: English Language: English Language: English Year: 2000
Language: English

Puc. 3.14. Knura npu HaBeeHH1

“] Aferter 9

h | i
Description: ZA Loans All Time

Author: Albert Enstein

Genre: Fantasy

Language: English O

Year: 2011

Available Books: 10 Loans Last Month

2

Not Returned

Please login to order book

Puc. 3.15. CtopiHKa KHUTH
Ha pucynky 3.15 xopucTyBad HE aBTOPH30BaHWW 1 WOMY BHBOIUTH
MOBIJIOMJICHHSI MpO Te, 100 3aMOBUTH KHUTY HWOMY CIIOYaTKy TOTPiOHO
aBTopusyBaTucsi. Ha cropiHii BiH 0aunTh neTanbHy iH(OpMAII0 TpO KHUTY, a
TaK0X CTaTUCTHKY 32 OCTaHHIM MiCsIIb 1 BECh Yac.
Ji1st Toro, o0 aBTOpU3yBaTUCs MOTPIOHO HATUCHYTH Ha KHOMKY «Loginy Ha
BepxHid maHem (puc. 3.16), micis IBOTO KOPUCTYBAau Nepele Ha CTOPIHKY

aBropu3arlii (puc. 3.17).
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“] Aferter

2011

,  Available Books: 10

Not Returned

Puc. 3.16. Knonka «Login»

Q Home Books

Puc. 3.17. Cropinka aBTopu3arii
Ha cropinui aBropu3aiiii KOpUCTyBay Ma€ /Bl OMIIii: a) aBTOpU3yBaTHUCS; O)
HATUCHYTHU Ha nocunaHHs «Don’t have account?» i nepelTH Ha CTOPIHKY peecTparii

(puc. 3.18).

Registration

@ ressvord

Puc. 3.18. Ctopinka peectpariii
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Jlnst Toro, mo0 3apeecTpyBaTHCs MOTPIOHO MPOUTH BCi €TamM peecTpartii
(puc. 3.19). Takoxx KOpHUCTyBa4 MO’KE IMOBEPHYTHUCS Ha CTOPIHKY aBTOpHU3aIlii,

HATUCHYBIIHU Ha nocuinanHs «Already have account?»

Registration Registration

@ Maininfo © Password one ° Main info o Password

Email

sometestemail@mail.com

Name

Some Test Name

Phone

0231231221

Already have account?
Already have account? Y

Registration

° Main info o Password

Email: sometestemail@mail.com
Name: Some Test Name

Phone: 0231231221
-]

Already have account?

B)
Puc. 3.19. Eranu peectparii: a) Eran «I"onosHa indopmarisy; 6) Etan «Ilaponby;
B) Etamn «3aBepiieHHs»

Jlyia 3aBepiIeHHs peecTpalii KOpUcTyBauy MOTPIOHO HATUCHYTH Ha KHOIKY
«Submity. ITicas 3aBepiieHHs peecTpallii kKopuctyBaua Oyzae noaado y bJI, ane Bin
Oy/le HeaKTMBHUH 1 HE 3MOXKe YBIMTH Ha calT. [{ng BXxoay KopHCTyBauy MOTPiOHO
M1TBEPAUTH CBOIO TIOIITY, MPUAJIE JIUCT HA €JIEKTPOHHY oty (puc. 3.20), 1 TUIbKU

MicIsl TOTO MOro akayHT Oy/ie aKTUBHUM

@ shevchuk.anton@chnu.edu.ua

KOMY MEHI ~
YA aHmicbka ¥ > yKpaiHCcbKa ¥  [lepeknacT noBiAoMAeHHs

Hello. Please follow the link below to activate your account

https://library73 herokuapp.com/activation-page?token=57185f2c-dcd4-43c1-8157-bd1bb3d026ac
With best regards,

Library

4. Bignosictu ®» [lepecnatu

Puc. 3.20. JIuct npo akTuBaliro 00J11KOBOTO 3aIUCy
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[Ipu kiKy Ha MOCUJIAHHS KOPUCTYBay MEPEXOAUTh HA CTOPIHKY aKTHBAIIi 1
SKIIO BCE YCIHIIIHO, TO BIH MO0QYUTh MOBIAOMIIEHHA MpPO TE€, IO aKayHT
aKTUBOBAHUH YCIIIIITHO.

ITicast TOro sk KOpUCTyBau aBTOPU3YBABCA y HBOTO 3’SIBIISETHCS OLIbLIE
MOJMBOCTeN. Tenep KOpUCTyBau Ma€e MOKJIMBICTh 3aMOBUTH KHHUTY, a00 1movaru
YUTATH 11, KOO L€ €JIeKTpOHHAa KHUra (puc. 3.21). Skmo kopucTyBad 3aMOBHB
KHUTY, TO HOMY Ha €JIEKTPOHHY aJpecy NpUie JUCT MPO Te, IO KHUra YCIIIIHO

3aMOBJICHA.

Lessons

“] Aferter
-«

Description: ZA Description: Why | did not visit lessons

Author: Albert Enstein Author: Anton Shevchuk

Genre: Fantasy Genre: Sci-Fi, Horror

Language: English Language: English
Year: 2011
Year: 2021

,  Available Books: 9

Available Books: 22

a) 0)
Puc. 3.21. MoxuBOCTI KOPUCTYyBaya Ha CTOPIHIN KHUTH: a) 3aMOBJICHHS KHUTH;
0) UntaHHs KHUTH

Jliis Toro, mo6 3aMOBUTH KHUTY MOTPIOHO HATHUCHYTH Ha KHOMKY «order» i

MiATBEPIUTH PO 3aMOBJICHHS KHUTH. J[7s1 TOTO, MO0 MOYaTH YUTATH KHUTY

NoTPIOHO HATUCHYTH Ha KHOMKY «Read» 1 micis Hporo KopucTyBaya HalpPaBUTh Ha
CTOpPIHKY, JI¢ BIH 3MO)KE MTOYMUTATH a00 3aBAaHTAKUTH KHUTY.

Jns meperysimy BiacHoi iHdopMallli KOpUCTyBady IMOTPIOHO MEperTH Ha

BJIACHY CTOPIHKY. /i [bOTO MOTPiOHO HATUCHYTH Ha aBaTapKy Ha BEpXHIN MaHEeN,

TICJIA YOTO BIAKpHUEThCS MeHI0. Cepen omiiit MmeHto 0yne «Profile» (puc. 3.22). [Ipu

HaTuckaHHI Ha «Profile» xopucTtyBaua mepeHampaBUTh Ha HOro CTOPIHKY (puc.

3.23).

Profile

Books catalog Logan

Puc. 3.22. Menro
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Profile

Change image Change password

Full name

Anton Shevchuk

Email
w.s.f.antonshevchuk@gmail.com

Phone

2313213122

Puc. 3.23. Ilpodine kopuctyBaua
Ha naniii cTopiHii KOpUCTYBad MOKe 3MIHIOBAaTH OCHOBHY iH(opmaiiito, a
TaKOXX MOKe 3MIHUTH 300pakeHHs (puc. 3.24) Ta nmapons (puc. 3.25). KopucryBau

caM obupae sk 00pi3aTH 300paKEHHS.

Would you like to change profile image?

Choose File LRI CTREY]

Puc. 3.24. Jlianorose BIKHO JIJIsl 3MiHU aBaTapKU KOPUCTyBaya
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Would you like to change password?

Enter old password

Enter new password

Retype new password

Puc. 3.25. Jlianorose BiKHO JIJIsl 3MiHU MapoJig KOPUCTyBadya
bi6moTtekapro 1oCcTymHO OiIbIe MOKIMBOCTEH. [1epi 3a Bce, Ha Ha CTOPIHIII

KaTaJory KHUT 3’ sBiseTbes kHonka «Add Book» (puc. 3.26).

Books catalog

+ Add Book

Title: Lessons Title: Aferter Title: TOP Title: My First Contract (Spain)
Author: Anton Shevchuk Author: Albert Enstein Author: Albert Enstein Works

Genre: Sci-Fi, Horror Genre: Fantasy Genre: Fantasy Author: Albert Enstein

Year: 2021 Year: 2011 Year: 2009 Genre: Fantasy

Language: English Language: English Language: English Year: 2000

Puc. 3.26. Knonka /i 1oAaBaHHS KHUTH
[Ticns HaTUCKaHHS HA KHOMNKY BIAKPHUETHCS N11aJIOTOBE BIKHO 3 (POPMOIO IS

nonaBaHHs Kauru (puc. 3.27).
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Add Book

e Details e File

ISBNISBN

Title

Language

Puc. 3.27. ®opma 1151 10/1aBaHHSI KHUTH
Jnig Toro, mo0 10aTH KHUTY MOTPIOHO 3alIOBHUTHU BC1 MOJISA, IPOUTH

BC1 Kpoku (puc. 3.28).

Add Book

o Details e File

ISBN
ISBN8642342312

Title
New Book

Language

English

Add Book

e Details e File o Summary

Book description

New Book

Authors
Anton Shevchuk (Poland)

Genres

Fantasy, Sci-Fi

Year

2021
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Add Book

o Main o Details e 2103

@» Eebook
Quantity

20

Plase select image:
[ TN 28-286600_twenty-one-pilots-wallpapers-full-hd-twenty-one jpg

Add Book

ISBN: 8642342312
Title: New Book

Quantity: 20

Language: English

Description: New Book
Authors: Anton Shevchuk
Genres: Fantasy, Sci-Fi
Year: 2021

Ebook: No

r)
Puc. 3.28. Kpoku ctBopenHst kauru: a) ['onoBuumii; 6) Jlerani; B) daitn; r)
[Tincymox
[Ticast mpoxoKeHHsI BCIX KPOKIB MOTPIOHO HATUCHYTH KHOIKY «Save» 1
KHUTY OyJi€ I0JIaHo.
Ha cropinui kauru y 0i06mioTexaps 1HII MOKJIMBOCTI, HIK Y KOpPHCTyBada

(puc. 3.29).
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] Aferter

~ Description: ZA

Author: Albert Enstein

Genre: Fantasy

Language: English

Year: 2011
Available Books: 9

Edit Delete

Puc. 3.29. MoxnuBocTti 010110TeKaps
bibmiorekap Moke naTH KHUTY KopucTyBaueBl (HatucHytu «Loany),
penaryBatu KHUTY (HaTucHYTU «Edity), Bumamutu kaury (HatucHyTtH «Deletey).
SAxkiio 61610TeKap HATUCHYB KHOTIKY «LLoany, To epe/1 HUM 3'SBIISIETHCS 1aJIOTOBE

BikHO (puc. 3.30).

Loan book

Email/Phone

Email/Phone

Cancel

Puc. 3.30. [{iayiorose BIKHO AJIs1 BUIAHHS KHHUTH
[I{o6 matu kHUTY YMTady, 610;110TeKapIo MOTPIOHO BBECTH JIaH1 KOPUCTYBaya:
eIIEKTPOHHY azipecy M TenedoH. [Ticas BBoxy naHux HaTucHyTH «Loany.
Skmo 6ibmiorekap HaTuckae KHomkKy «Edit», To mepenq HMM 3'SIBUTBHCS
niamorose BikHO (puc. 3.31) 13 3anoBHeHOIO0 (popMoro (popma 3armoBHEHA JAHUMU

KHUTH).
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Edit Book

g Details e File

ISBN
ISBN1231231222

Title
Aferter

Language

English

Puc. 3.31. ®opma peparyBaHHS i3 3a[IOBHEHUMH TaHUMU KHUTH
biGmoTtekap Moxe meperiisaaatd po3kiaag podoTH (Micslb, THXXKIACHb, JEHb)

CBIif Ta iHImUX Oi0mioTekapiB (puc. 3.32).

@ Home Books Schedule Loans Orders Managing

® Anton Shevchuk: 13:00-21:00
@ Librarian 1: 12:00-18:00
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B)

Puc. 3.32. Po3kian pobotu 610mioTekapiB: a) Bun «Micsipy; 6) Bun « TwxaeHby;
B) Bun «/lenb»

Taxox 6i10mioTekap MoXe neperasgatu iHGOpMalLiio MPO BCl B3ATTS KHUT

(puc. 3.33) 1 BiH MOke copTyBaTu 1HGOPMAIIO 1O JaTi BUJAHHIO KHUTH, a TaKOXK

Moke (IIBTPYBaTH 110 1HPOpMaIito 3a pizHuMu ¢insTpamu (Puc. 3.34).
Q Home Books Schedule Loans Orders Managing

Filters

u: Librarian Book Loaned At §

Petro (petroshevchukwhite@gmail.com) User (toxa13.00@ukr.net) Aferter (1231231222) May 20,2021
Petro (petroshevchukwhite@gmail.com) Anton Shevchuk (shevehuk librarian.anton@chnu.edu.ua) TOP (1231231221) May 19,2021
Student 1 (student@gmail.com) Anton Shevchuk (shevehuk librarian.anton@chnu.edu.ua) Aferter (1231231222) May 19,2021
Petro (petroshevchukwhite@gmail.com) Anton Shevchuk (shevehuk librarian.anton@chnu.edu.ua) TOP (1231231221) May 15,2021  May 15,2021
Petro (petroshevchukwhite@gmail.com) Anton Shevchuk (shevehuk librarian.anton@chnu.edu.ua) TOP (1231231221) May 15,2021  May 15,2021

Petro (petroshevchukwhite@gmail.com) Anton Shevchuk (shevchuk librarian.anton@chnu.edu.ua) TOP (1231231221) May 15,2021  May 15,2021

Puc. 3.33. Indopmariist mpo B3SITTS KHUT YATAYaMHU

Filters

Date

@ show only debtors
.:;’9 Show only returned

User Librarian Book Loaned At Returned At

Petro (petroshevchukwhite@gmail.com) User (toxa13.00@ukr.net) Aferter (1231231222) May 20, 2021

Puc. 3.34. ®inbtp m1st GinbTpyBaHHs iHQOpMALIii PO B3ATTS KHUT
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[Tpu xiiky Ha enemMeHT Tabnwili, 6i0moTekap Oyae 0aunuTH OLIBIN JETATBHY

1H(opmariito nmpo B3ATTA KHUTH (puc. 3.35).

User Librarian

Petro (petroshevchukwhite@gmail.com) User (toxa13.00@ukr.net)

User: Librarian: Book:

name: Petro name: User title: Aferter

email: petroshevchukwhite@gmail.com email: toxa13.00@ukr.net year: 2011

phone: 64323432322 phone: 2312312300 isbn: 1231231222

Book

Aferter (1231231222)

Loaned At |, Returned At

May 20, 2021

&= Return book

Puc. 3.35. [leranbHa iHboOpMaIlis Mpo B3SATTS KHUTH

bibmioTekap Moke MOBEPHYTH KHHUTY, SIKIIO BOHA 1€ HE IOBEPHYTA,

HATUCHYBIIHU Ha KHOMKY «Return booky.

bi6moTteka Moske neperisgaTi CIIMCOK BCIX 3a0pOHbOBAHUX KHUT. TakoX BiH

MOJK€ COpPTYBAaTH MO JaTi, (UIBTPYBaTH Ta MPHU KIIKYy TUBUTUCSA Ha JETaJbHY

iHopmariito OpoHtoBaHHs (puc. 3.36).

Filters.

Date

@® show only not loaned

[T

User

Librarian Book

Anton Shevehuk (w.s.f.antonshevchuk@gmail.com) Not Loaned Yet Aferter (1231231222)

User:

name: Anton Shevchuk
email: w.s.f.antonshevehuk@gmail.com

phone: 2313213122

Petro (petroshevchukwhite@gmail.com)

Petro (petroshevchukwhite@gmail.com)

isbn: 1231231222

Not Loaned Yet Aferter (1231231222)

Not Loaned Yet Aferter (1231231222)

Ordered At J

Jun 24,2021

May 20, 2021

May 20,2021

Loaned At

Not Loaned Yet

& Loan book

May 20, 2021

Not Loaned Yet

Puc. 3.36. Crircok 3a0pOHhOBAHUX KHUT 3 BIAKPUTUM (DUIHTPOM Ta JE€TATBLHOIO

1H(DOopMaIri€ero mpo OPOHIOBAHHS

Takox 6i6mioTekap onxpa3dy MOXKe BiIJaTH KHUTY KOPUCTYBAaueBlI Ha IIiif

CTOPIHIIl, HATUCHYBIIIM Ha KHOMKY «Loan book».

bibmioTeka Mae MOXIHMBICT, TEPETNANaTH 3arajbHy CTAaTUCTUKY I10

010J110Te11, 2 TAKOXK CTATUCTUKY MO KOpUCTYyBauy 4 KHu31 (puc. 3.37, puc. 3.38).



Q Home Books Schedule Loans Orders Statistic Students Managing

Select an option

User

Quantity of books

24/06/2021

Chart is empty

Puc. 3.37. CtopiHKa CTaTUCTHKHU

Email

~ w.s.f.antonhevchuk@gmsz

20/06/2021 23/06/2021

Show statistic

Legend
8-

22/06/2021

7

Total books

14

Loans last month

14

Debtors

Puc. 3.38. CtatucTuka 1o KOpuctyBauy

48

bibmoTekap Moxke meperisgaTH CIUCOK BCiX KopuctyBadiB (puc. 3.39).

bibmoTtekap MoXxe COpTyBaTH Iiel CIIUCOK IO BCIM MOJISIM TaOJIMII Ta BUKOHYBATH

MOIIYK MO BCIM MOJISIM TaOIuUII.

Q Home Books Schedule Loans Orders Statistic Users Managing

+ Add User

Name

Student 3 Name

Student 1

Petro

Manager

Anton Shevchuk

Email

student2@gmail.com

student@gmail.com

petroshevchukwhite@gmail.com

manager@gmail.com

shevehuk.anton@chnu.edu.ua

Phone

0231256214

0231256213

64323432322

74312312312

0231231235

Items per page: 5

Search

Status
Not Active
Not Active
Active
Not Active
Active

1-50f6

Puc. 3.39. Cniucok BCiX KOpUCTYBayiB
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Takox 0107i0TEKap MOXKE J0JaBaTH KOpUCTyBada. J[ms 1poro moTpiObHO
HAaTUCHYTHU Ha KHOTIKY «Add user» 1 mepe HUM MOSBUTHCSA A1aJI0T0 BIKHO JJ1sI BBOIY

naHux cryaeHTta (puc. 3.40).

Student 3 Name

Create User

Student 1

Petro

Manager

Anton Shevchuk

Puc. 3.40. ®opma 1151 10/1aBaHHS YMTaya
[Ticnst 3amoBHEHHST (pOpMH KOpPHUCTYBady Ha €IEKTPOHHY ajpecy MPUHIYTh
JaH1 71 BXOAY.
Takoxx BIH MOXXE TpH KJIIKy Ha KOpPHUCTyBadya MOOAYUTH OLIBII JETajbHY
1H(pOopMaLliio PO HBOTO (puc. 3.41).
+ Add er

Name Email Phone Status

Student 3 Name student2@gmail.com 0231256214 Not Active

Name: Student 3 Name

Email: student2@gmail.com
Phone: 0231256214 Delete Edit
Status: Not Active

Student 1 student@gmail.com 0231256213 Not Active
Petro petroshevchukwhite@gmail.com 64323432322 Active
Manager manager@gmail.com 74312312312 Not Active

Anton Shevchuk shevchuk.anton@chnu.edu.ua 0231231235 Active

ltems per page: 5 - 1-50f6

Puc. 3.41. binein aetanpHa iHQOpMAaIIis PO KOPUCTyBada
[Ticns BigKpUTTS O1IbIN A€TATBHOI iH(POpMAIIii PO KoprcTyBada 6101i0TeKap

MOX€ 3MIHUTH JaHl KopuctyBada (HatucHyTH «Edity), BumamuTu kopucTyBaua
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(natucuytu «Delete») abo mepeiiTh Ha CTOPIHKY KOPUCTyBauya (HATUCHYTHU <))

(puc. 3.42).

Q Home Books Schedule Loans Orders Statistic Users Managing

User info

Name: Anton Shevchuk Status: Active

Email:
w.s.f.antonshevchuk@gmail.com

Phone: 2313213122

Loans Orders Statistic

Filters v

User Book lo:ch i::lumnd
Anton Shevehuk New Book Jun24,
(shevchuk librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevchuk librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun24,
(shevehuk librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevehuk librarian.anton@chnu.edu.ua) (8642342312) 2021
Anton Shevehuk New Book Jun24,
G s

AT e et e o

Puc. 3.42. Ctopinka kopucTyBada
Ha cropinmi kopucTyBaya, KpiM JaHHX KOpUCTyBauda, Oi0iioTeKap MOXke
no0auuTy 1H(OpMaLi NPO B3ITTA KHUI KOPUCTyBadeM, HOTr0 3aMOBJICHHS Ta

CTaTUCTUKY (puc. 3.43).

Orders Statistic

Filters

Loaned Returned

User Book At 4 At

Anton Shevchuk New Book Jun 24,
(shevchuk.librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevchuk.librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevchuk.librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevchuk.librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevchuk.librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevchuk.librarian.anton@chnu.edu.ua) (8642342312) 2021

Anton Shevchuk New Book Jun 24,
(shevchuk.librarian.anton@chnu.edu.ua) (8642342312) 2021
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Statistic

Filters

Librarian Ordered At | Loaned At

Not Loaned Yet Aferter (1231231222) Jun 24, 2021 Not Loaned Yet

Items per page: 5 v

Orders Statistic

@ Anton Shevchuk: 12

B)
Puc. 3.43. JlonatkoBa iH(dopmarlis mpo KOpuUcTyBada
VY O6i6mioTekaps € cropiHka ympaiiHHS (puc. 3.44), nme BiH MOXe
nepersiiaTd  CIUCOK BCIX aBTOPIB, JKaHPIB, MIHATH, JOJaBaTH, BUJIAJIATH,
COpPTYBaTH, IIIYKATH Il CYTHOCTI.

Q Home Books Schedule Loans Orders Statistic Users Managing

Puc. 3.44. CropiHka ynpaBiiHHS
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Ha BigminHO Bix 6i0mioTekapsi aaMiHICTPaTOp Ma€ MOXKIIHUBICTH J0JaBaTH
po3kiaa podoTu 6i6mioTekapsam. s boro oMy MOTPIOHO HATUCHYTU Ha KHOIIKY

«Add Schedule» na cropinti po3knany (puc. 3.45).

Q Home Books Schedule Loans Orders Statistic Librarians Users Managing

+ Add Schedule

Previous Next

Monday Tuesday

Puc. 3.45. Cropinka po3kiaay 3 KHOIKOO JIsl JOJIaBaHHS PO3KIaay

[Ticnst HATHUCKAHHS KHOIIKH 3’ SBISIEThCS (popMa njisi BBOAY po3kiany (puc.

3.46).

Create Schedule
Librarian
Start Time

End Time

DEVE

Puc. 3.46. ®opma 111 BBOLY PO3KIaLy
Takox Ha CTOPIHII CTAaTUCTUKU aaMIHICTPATOp MOXKE TeperysiaaTh

CTaTUCTUKY Oi0moTekaps (puc. 3.47).



Q Home Books Schedule Loans Orders Statistic Librarians Users

User lothing
Book

Librarian

Chart is empty

Managing

7

Total books

12

Loans last month

12

Debtors

Puc. 3.47. CtopiHKa CTaTUCTUKH

AJZIMIHICTpAaTOp Ma€ MOXKJIMBICTh TeperisiaaTH BCix 0107110TeKapiB

3.48). Lls cropinka 3 TAKUMHU K (QYHKIISIMHU SIK CTOPIHKA KOPUCTYBAYiB.

Q Home Books Schedule Loans Orders Statistic Librarians Users Managing

+ Add Librarian

Name

Librarian 1 librarian@gmail.com

v

Anton Shevchuk shevchuk librarian.anton@chnu.edu.ua

Search

Phone

5423143212

Delete Edit More

0231231236

1-20f2

Puc. 3.48. Cnucok 0i10110TEKapiB
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(puc.

AJMIHICTpaTOp MOXKE BUAAJIATH, peAaryBaTH, J0OaBISATH O010J10TEKapiB.

Tako BiH MOKe MiepeiTu Ha cTOpiHKy Oi0miotekaps (Puc. 3.49).
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@ Home Books Schedule Loans Orders Statistic Librarians Users Managing

Librarian info
Name: Librarian 1

Email: librarian@gmail.com

Phone: 5423143212

Filters

Puc. 3.49. Cropinka 6i6mioTexapst
Ha cropinmi 6i0mioTekapst KpiM OCHOBHOI 1H(popMaIlii aaMiHICTpaTOp MOXKe
neperasaaTy iHdopmalito mpo no3uku 0i0IioTeKaps, HOro po3KiIaa Ta CTAaTUCTUKY
(puc. 3.50).

Schedule Statistic

Filters
Loaned At Returned At

Items per page: 5

Schedule Statistic

Previous Next June 2021 m Week Day

Monday Tuesday Wednesday  Thursday Friday Saturday Sunday

1 1
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Schedule Statistic

Chart is empty

B)
Puc. 3.50. logaTkoBa iHdopmartist mpo 6i6miotekaps: a) [lo3uku; 6) Po3knan; B)
Craructuka
Ha cropiHii ynpapmiHHS aAMIHICTpAaTOp Ma€ JAOCTYIl JO TMEperysay

pO3KIaAiB, peAaryBaHHs, BUIAJICHHsI, 10JjaBaHHs ix (puc. 3.51).

Q Home Books Schedule Loans Orders Statistic Librarians Users Managing

Authors

Genres

Schedule

+ Add Schedule

Librarian Time Start Time End DEVES Actions

Anton Shevchuk (shevchuk librarian.anton@chnu.edu.ua) 13:00 z:;’;‘iay.

Monday,

Librarian 1 (librarian@gmail.com) Tlicatiay

Puc. 3.51. Cropinka ynpaBiiHHS

BucnoBku 10 po3uminy 3

B TpetboMy po3aini JOKyMEHTallli OMHMCYIOTHCSA 3arajbHi BIIOMOCTI PO
nporpamy, MoAaeThesi alroput™M podotu. [lokazyeTbcsi CTpyKTypa MpOrpaMHOro
3a0e3meueHHs, Jiarpama MpeleAeHTIB, naiarpama ©0a3d JaHUX CTBOPEHOTO

IPOTPAMHOTO TOAATKY Ta OMUCYETHCS (PYHKITIOHAT MPOTPAMHU.
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BUCHOBKHU

PesynpTaTroM BUKOHAHHS IUIIOMHOT poOOTH € po3pobieHuit BeO-101aTOK
«bibmioTexay 11 onTUMI3alii poOOTH 3 KaTajloraMu KHHUT.

AKTyaJIbHICTh CTBOPEHOTO MPOTPaAMHOT0 3a0€3MEUCHHS TIOJISTa€ B BUPIIICHH]
npoOJieMH JUCTAHI[IHHOTO 3aMOBJICHHS Ta OTPUMaHHs KHUTW Yy Oi0jioTerll, B
onTHMIi3amii ynpaBiiHHS Oi0JIOTEKOI0 Ta B CTBOPEHHI 3PO3YMUIOTO 1 MPOCTOTO
iHTepdeicy s KOPUCTYBaviB.

[Tporpamua po3pobOka BUKOHaHA 3 BUKOpUCTaHHSIM miaTtdopmu Node.js Ta
Kapkacy Express.js Ha cepBepHiil YaCTHHI, 3 BUKOPUCTaHHAM (peiiMBopky Angular
Ha KIIIEHTCHKINA YacTHHI, 3 BUKOPUCTAHHAM MOBHU mporpamyBaHHs TypeScript Ha
000x yactunax BeO-goaatky. Ax JOCYBJl Oymno o6pano MongoDB.

Po3pobnenuii  BeO-10aTOK aBTOMATH3y€e pPOOOTY aJIMIHICTPATOpiB Ta
010y1i0TeKapiB, MOJIETIIYE OTPUMAaHHS KHUT KOPHCTyBadaM Oe3 mepeOyBaHHS B
yeprax 1 BUTpayaHHs 3aiiBoro dyacy. [Iporpamy MokHa peKOMEHIyBaTH MIJis

3aCTOCYBaHHS B 010/110TeKax Oy/b-IKO1 BETUYHHHU.
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Honatok A. Kox mporpamu

. /src/index.ts

// TonoBHuil ¢aiiia

import express, { Request, Response } from 'express';
import bodyParser from 'body-parser’;

import passport from 'passport’;

import { config } from 'dotenv’;

import path from 'path’;

import cors from './config/cors";

import connectMongoDB from './config/db';
import logger from './config/logger’;

import multer from './config/multer’;

import usePassport from './config/passport';

import useRoutes from './routes/index’;

if (process.env.NODE ENV !=="production’) {

config();

const app = express();

const port = process.env.PORT || 3000;

59

JTOJATKH

// THiniami3aris MPOMIXHOTO POrPaMHOT0 3a0e3MeUeHHs I aBTOpU3alii Ta

// ayrenTudiKariii
app.use(passport.initialize());
app.use(passport.session());

app.use(bodyParser.json({ limit: '10mb' }));
app.use(bodyParser.urlencoded({ extended: false }));
app.use(multer());

app.use(express.static(path.join(__dirname, 'public')));

app.use('assets', express.static(path.join(__dirname, 'assets')));
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app.use(cors);

if (process.env.NODE ENV === "production') {

app.use(express.static(‘angular/dist/angular'));

usePassport(passport);
useRoutes(app);

app.get("*', (req: Request, res: Response) => {
res.sendFile(path.join(__dirname + '/../angular/dist/angular/index.html"));

1)

(async () => {

try {
// Tlipgknrouenus go b
await connectMongoDB();
// 3amyck cepBepa
app.listen(port);
logger.info('Successfully connected to MongoDB');
logger.info('App is listening on', port);

} catch (err) {

logger.error('Cannot connect to MongoDB. Error:', err.message);

}
$0;

. /src/config/passport.ts

import * as passportJWT from "passport-jwt';
import { Strategy as LocalStrategy } from 'passport-local’;
import { Request } from 'express';

import logger from './logger';

import User from '../schemas/user";



import { UserSchema } from '../models/user’;

import fields from '../constants/fields';

import errorMessages from '../constants/errorMessages';

const { SECRET KEY } = process.env;
const JWTStrategy = passportJWT.Strategy;
const Extract)WT = passport)IWT.ExtractJwt;

export default (passport: any) => {
passport.use(
new LocalStrategy(

{
usernameField: fields. EMAIL,
passwordField: fields. PASSWORD,
passReqToCallback: true

s

async (req: Request, email: string, password: string, done: any) => {

try {
logger.info("Login attempt ${email}");

const user = await User.findOne({ email }) as UserSchema;

if (luser) {
logger.warn(*User ${email} does not exist’);
return done(null, false, { message:

errorMessages.INCORRECT LOGIN DATA});
}

if (user.active) {

logger.warn(*User ${email} is not active’);

return done(null, false, { message: errorMessages.NOT ACTIVE });

if (!(await user.comparePassword(password))) {
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logger.warn(*User ${email} incorrect data’);
return done(null, false, { message:

errorMessages.INCORRECT LOGIN DATA });
}

return done(null, user);

} catch (err) {
logger.error(" Authentication error: ${err.message}");
return done(null, false, { message:

errorMessages. SOMETHING WENT WRONG });

/I {ns Buxopuctanus JWT TokeHa
passport.use(
new JWTStrategy({
jwtFromRequest: ExtractIWT.fromAuthHeaderAsBearerToken(),
secretOrKey: SECRET KEY
s
async (jwtPayload, cb) => {
try {
const user = await User.findByld(jwtPayload.id);
return cb(null, user);
} catch (err) {

return cb(err);

passport.serializeUser((auth: any, done: any) => done(null, auth.id));

passport.deserializeUser(async (id: string, done: any) => {



try {
const user = await User.findByld(id);

done(null, user);
} catch (err) {

done(err);

1)

. /src/controllers/book.ts

import { Request, Response } from 'express';

import moment from 'moment’;

import Book from '../schemas/book’;

import Loan from '../schemas/loan';

import { BookSchema } from '../models/book';

import { responseErrorHandle, responseSuccessHandle } from '../helper/response’;
import { removedEmptyFields } from '../helper/object';
import {uploadFileToStorage, uploadlmageToStorage} from '../helper/storage’;

import logger from '../config/logger";

import errorMessages from '../constants/errorMessages';

import successMessages from '../constants/successMessages';

/I 15t BUTATYBaHHS KHUT 110 (QIIBTPY Ta MariHaiii

export const getBooks = async (req: Request, res: Response) => {
const { filterValue, yFrom, yTo, pageSize, language } = req.query;
const page = Number(req.query.page);
const authors = String(req.query.authors).split(',");
const genres = String(req.query.genres).split(',');
const onlyEbooks = !!req.query.onlyEbooks;

const onlyNormalBooks = !!req.query.onlyNormalBooks;
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const regex = new RegExp(filterValue as string, '1');
// OG’€KT Ha OCHOBI SIKOTO BiOyBaeThCs PLIHTP
const filterCondition: any = {
quantity: { $gt: 0 },
$and: [ { Sor: [{title: regex }, { isbn: regex }, { description: regex } |} |
}3
const filter: any = removedEmptyFields(filterCondition);
authors.forEach(author => filter.$and = filter.$and.concat(removedEmptyFields({
'authors.author': author })));
genres.forEach(genre => filter.$and = filter.$and.concat(removedEmptyFields({

'genres.genre': genre })));

if (language) {
filter.$and = filter.$and.concat({ language });

if (onlyEbooks || onlyNormalBooks) {
filter.$and = filter.$and.concat({ ebook: onlyEbooks || { $ne: true } });

if (yFrom || yTo) {
filter.year = {
$gt: Number(yFrom) - 1 || 0,
$1t: Number(yTo) + 1 || new Date().getFullYear() + 1,
s

try {
const length = await Book.countDocuments(filter);

const books = await Book
find(filter, {}, {
limit: Number(pageSize),
skip: Number(page) * Number(pageSize),
sort: { year: -1 }
1)



.populate(‘authors.author')
.populate('genres.genre') as BookSchema(];

const booksData = books.map(book => ({
...book.toJSON(),
authors: book.authors.map(author => author.author),
genres: book.genres.map(genre => genre.genre),

1);

const data = {
books: booksData,
message: successMessages.SUCCESSFULLY FETCHED,
pagination: { page, length }

s

responseSuccessHandle(res, 200, data);

} catch (err) {

logger.error("Error fetching books: ${err.message}’);

}
¥
// 15t BUTATYBAHHS KHUTH
export const getBook = async (req: Request, res: Response) => {

const id = req.params.id;

if (!id) {
return responseErrorHandle(res, 500,

errorMessages. SOMETHING  WENT WRONG);
b

try {

const book = await
Book.findByld(id).populate('authors.author').populate('genres.genre') as BookSchema
const bookData = {
...book.toJSON(),
authors: book.authors.map(author => author.author),

genres: book.genres.map(genre => genre.genre),

¥
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responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

2



responseSuccessHandle(res, 200, { book: bookData, message:
successMessages.SUCCESSFULLY FETCHED });
} catch (err) {
responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

b

3

// JInst BUTSTYBaHHS CTATUCTUKH KHUTH

export const getBookStats = async (req: Request, res: Response) => {
const id = req.params.id;

const monthAgo = moment().subtract('l', 'months').toDate();

try {

const loansAllTime = await Loan.countDocuments({ book: id });

const loansForLastMonth = await Loan.countDocuments({ loanedAt: { $gt:
monthAgo }, book: id });

const notReturnedBooks = await Loan.countDocuments({ book: id, returnedAt: {
$exists: false } });

const bookStats = { loansForLastMonth, loansAllTime, notReturnedBooks };

responseSuccessHandle(res, 200, { bookStats, message:
successMessages. SUCCESSFULLY FETCHED });

} catch (err) {
responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

b

s

// s mogaBaHHS KHUTH

export const addBook = async (req: Request, res: Response) => {
const book = JSON.parse(req.body.book);

const file = req.file;

if (!book) {
return responseErrorHandle(res, 400, errorMessages. EMPTY FIELDS);

try {

const isExists = await Book.findOne({ isbn: book.isbn });
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if (isExists) {
return responseErrorHandle(res, 400, errorMessages.ISBN_EXIST);

if (book.ebook) {
book.file = await uploadFileToStorage(file.path);

book.image = await uploadImageToStorage(book.image);

book.genres = book.genres.map((genre: any) => ({ genre: genre.id }));

book.authors = book.authors.map((author: any) => ({ author: author.id }));

await Book.create(book);

responseSuccessHandle(res, 200, { message:
successMessages. BOOK SUCCESSFULLY CREATED });

} catch (err) {
logger.error('Error creating book', err.message);

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

b

53

// JAnst peaaryBaHHs! KHUTH

export const editBook = async (req: Request, res: Response) => {
const id = req.params.id;

const book = JSON.parse(req.body.book);

if (1book) {

return responseErrorHandle(res, 400, errorMessages. EMPTY FIELDS);

try {

const isExists = await Book.findOne({ id: { $ne: id }, isbn: book.isbn });

if (isExists) {
return responseErrorHandle(res, 400, errorMessages.ISBN_EXIST);
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book.genres = book.genres.map((genre: any) => ({ genre: genre.id }));
book.authors = book.authors.map((author: any) => ({ author: author.id }));
await Book.findByldAndUpdate(id, book);
responseSuccessHandle(res, 200, { message:
successMessages.BOOK SUCCESSFULLY UPDATED });
} catch (err) {
logger.error(" Error updating book’, err.message);

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

b
s
// J1ns BUDAACHHS KHUTH
export const deleteBook = async (req: Request, res: Response) => {

const { id } = req.params;

try {
await Book.findByldAndDelete(id);

responseSuccessHandle(res, 200, { message:
successMessages.BOOK SUCCESSFULLY DELETED });
} catch (err) {
logger.error("Error deleting book: ${err.message}");

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

. /src/controllers/loans

import { Request, Response } from 'express';

import moment from 'moment’;

import logger from '../config/logger";

import Book from '../schemas/book’;

import Loan from '../schemas/loan';

import User from '../schemas/user";
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import { LoanSchema, Statistic } from '../models/loan’;
import { BookSchema } from '../models/book’;

import { UserSchema } from '../models/user";

import { responseErrorHandle, responseSuccessHandle } from '../helper/response’;

import { removedEmptyFields } from '../helper/object’;

import errorMessages from '../constants/errorMessages';
import successMessages from '../constants/successMessages';
import { getStatistic } from '../helper/statistic';
// JInst BUTATYBaHHS TIO3UK
export const getLoans = async (req: Request, res: Response) => {
const { sortName, sortOrder, page, pageSize, loanedAt, librarianld, userld } =
req.query;
const showOnlyDebtors = !!req.query.showOnlyDebtors;
const showOnlyReturned = !!req.query.showOnlyReturned;

const sort: any = {};

sort[sortName as string] = sortOrder;

const filterDate = new Date(String(loanedAt));

const tomorrow = moment(filterDate.getTime()).add(1, 'days').toDate();

const filterCondition = {
loanedAt: loanedAt && { $gte: filterDate, $1t: tomorrow },
returnedAt: (showOnlyReturned && { $exists: true, $ne: null }) ||

(showOnlyDebtors && { $exists: false }) || null
3
const filter: any = removedEmptyFields(filterCondition);

if (librarianld) {
filter.$and = [ { librarian: librarianld } ];

if (userld) {
filter.$and = [ { user: userld } ];
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try {

const quantity = await Loan.countDocuments(filter);
const loans = await Loan
find(filter, {}, { limit: Number(pageSize), skip: Number(page) *
Number(pageSize), sort })
.populate('book")
.populate(‘user’)
.populate('librarian') as LoanSchema]];
const loansData = loans.map(loan => {

const { user, book, librarian } = loan;

return ({
...loan.toJSON(),
user: { name: user.name, email: user.email, phone: user.phone },
book: { title: book.title, isbn: book.isbn, year: book.year },

librarian: { name: librarian.name, email: librarian.email, phone: librarian.phone

1)
});
const data = { loans: loansData, quantity, message:

successMessages.SUCCESSFULLY FETCHED };

return responseSuccessHandle(res, 200, data);
} catch (err) {
logger.error(" Error getting loans: $ {err.message}");

return responseErrorHandle(res, 500, errorMessages. CANNOT FETCH);

}
s
/I 17151 mOBEpHEHHS KHTU A0 010,1I0TeKH
export const returnBook = async (req: Request, res: Response) => {

const { id } =req.params;

if (tid) {



return responseErrorHandle(res, 500,

errorMessages. SOMETHING WENT WRONG);
}

try {

const loan = await Loan.findByld(id) as LoanSchema;

if (!loan) {
return responseErrorHandle(res, 500,

errorMessages. SOMETHING WENT WRONG);
}

const book = await Book.findByld(loan.book) as BookSchema;
await Book.findByldAndUpdate(loan.book, { quantity: book.quantity + 1 });
await Loan.findByldAndUpdate(id, { returnedAt: new Date() });
responseSuccessHandle(res, 200, { message:
successMessages. SUCCESSFULLY RETURNED BOOK });
} catch (err) {
logger.error(" Error returning book: ${err.message}");

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

}
}3
// ]I B3SITTS KHUTH
export const loanBook = async (req: Request, res: Response) => {

const { userCredentials, librarianld, bookld } = req.body;

if (luserCredentials || !librarianld || 'bookId) {
return responseErrorHandle(res, 400,

errorMessages. SOMETHING  WENT WRONG);
b

try {

const student = { librarian: { $ne: true }, admin: { $ne: true } };
const user = await User.findOne({ ...student, $or: [ { phone: userCredentials }, {

email: userCredentials } | });
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if (user) {
return responseErrorHandle(res, 400, errorMessages. CANNOT FIND USER);

const book = await Book.findOne({ id: bookld, quantity: { $gt: 0 } }) as
BookSchema;

if (!book) {
return responseErrorHandle(res, 500,

errorMessages.BOOK IS NOT AVAILABLE NOW);
}

await Loan.create({ book: booklId, user: user._id, librarian: librarianld, loanedAt:
new Date() });
await Book.findByldAndUpdate(booklId, { quantity: book.quantity - 1 });
responseSuccessHandle(res, 200, { message:
successMessages.SUCCESSFULLY LOANED });
} catch (err) {
logger.error("Error loaning book: ${err.message}");

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

b
3
// JInst BUTSTYBAaHHS CTATUCTUKH KOPUCTYBaya
export const getUserStatistic = async (req: Request, res: Response) => {
try {
const { email } =req.query;
const monthAgo = moment().subtract('l', 'months').toDate();
const user = await User.findOne({ email }) as UserSchema;
const loans = await Loan.find({ loanedAt: { $gt: monthAgo }, user: user. id }) as
LoanSchema[];
const statistic: Statistic[] = getStatistic(loans);
responseSuccessHandle(res, 200, { message:
successMessages.SUCCESSFULLY FETCHED, statistic });
} catch (err) {
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logger.error('Error getting summary statistic', err.message);

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

}
1§
/I 151 BUTATYBAHHS CTATUCTUKH O10i0TeKApS
export const getLibrarianStatistic = async (req: Request, res: Response) => {
try {
const { email } = req.query;
const monthAgo = moment().subtract('l', 'months').toDate();
const librarian = await User.findOne({ email }) as UserSchema,;
const loans = await Loan.find({ loanedAt: { $gt: monthAgo }, librarian:
librarian._id }) as LoanSchema[];
const statistic: Statistic[] = getStatistic(loans);
responseSuccessHandle(res, 200, { message:
successMessages. SUCCESSFULLY FETCHED, statistic });
} catch (err) {
logger.error('Error getting summary statistic', err.message);

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

b
53
// JInst BUTSTYBaHHS CTATUCTUKH KHUTH
export const getBookStatistic = async (req: Request, res: Response) => {
try {
const { isbn } =req.query;
const monthAgo = moment().subtract('l', 'months').toDate();

const book = await Book.findOne({ isbn }) as BookSchema,;

if ('book) {
return responseErrorHandle(res, 500,

errorMessages. SOMETHING WENT WRONG);
b

const loans = await Loan.find({ loanedAt: { $gt: monthAgo }, book: book. id }) as
LoanSchema[];

const statistic: Statistic[] = getStatistic(loans);
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responseSuccessHandle(res, 200, { message:
successMessages.SUCCESSFULLY FETCHED, statistic });
} catch (err) {
logger.error('Error getting summary statistic', err.message);

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

b
53
// 171 TOBEPHEHHS 3arajibHOI CTATHCTUKH
export const getSummaryStatistic = async (req: Request, res: Response) => {
try {
const monthAgo = moment().subtract('l', 'months').toDate();
const totalBooks = await Book.countDocuments();
const loansForLastMonth = await Loan.countDocuments({ loanedAt: { $gt:
monthAgo } });
const allDebtorsLoans = await Loan.find({ loanedAt: { $gt: monthAgo },
returnedAt: { Sexists: false } }) as LoanSchema[];
const totalDebtors = new Set(allDebtorsLoans.map(loan => loan.user)).size;
const data = {
summaryStatistic: { totalBooks, loansForLastMonth, totalDebtors },
message: successMessages.SUCCESSFULLY FETCHED
s
responseSuccessHandle(res, 200, data);
} catch (err) {
logger.error('Error getting summary statistic', err.message);

responseErrorHandle(res, 500, errorMessages. SOMETHING WENT WRONG);

. /src/controllers/user.ts

import { Request, Response } from 'express';

import logger from '../config/logger";

import User from '../schemas/user";
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import { UserSchema } from '../models/user’;

import successMessages from '../constants/successMessages';
import errorMessages from '../constants/errorMessages';

import { emailSubjects, generateUserCreationMessage } from '../constants/email’;

import { responseErrorHandle, responseSuccessHandle } from '../helper/response’;
import { generatePassword } from '../helper/password';
import { sendMail } from '../helper/email’;
import { uploadimageToStorage } from '../helper/storage';
// JInst CTBOpEHHS KOpUCTyBaya
export const createUser = async (req: Request, res: Response) => {
const { name, email, phone, admin, librarian } = req.body;

const password = generatePassword();

if ('name || !email || !phone) {

return responseErrorHandle(res, 400, errorMessages. EMPTY FIELDS);

const isUserWithEmailExists = !!(await User.findOne({ email }));

if (isUserWithEmailExists) {

return responseErrorHandle(res, 400, errorMessages.USER _EMAIL EXISTS);

const isUserWithPhoneExists = !!(await User.findOne({ phone }));

if (isUserWithPhoneExists) {
return responseErrorHandle(res, 400, errorMessages. USER PHONE EXISTS);

try {

await User.create({ name, email, phone, password, admin: admin || false, librarian:

librarian || false, active: true });



await sendMail(email, emailSubjects. ACCOUNT CREATED,
generateUserCreationMessage(email, password));
responseSuccessHandle(res, 200, { message:
successMessages. USER _SUCCESSFULLY CREATED });
} catch (err) {
logger.error('Error creating user', err.message);
return responseErrorHandle(res, 400,

errorMessages. SOMETHING  WENT WRONG);

b

3

// JAns peparyBaHHsl KOpUCTyBaya

export const editUser = async (req: Request, res: Response) => {
const id = req.params.id;

const { name, email, phone } = req.body;

if ('name || !email || !phone) {

return responseErrorHandle(res, 400, errorMessages. EMPTY FIELDS);

try {
await User.findByldAndUpdate(id, { name, email, phone });

responseSuccessHandle(res, 200, { message:
successMessages.USER_SUCCESSFULLY UPDATED });
} catch (err) {
logger.error('Error updating user', err.message);
return responseErrorHandle(res, 400,

errorMessages. SOMETHING WENT WRONG);

}

53

/I 1nst 3MiHH TTapoJIst

export const editPassword = async (req: Request, res: Response) => {
const id = req.params.id;

const { oldPassword, newPassword } = req.body;

if ('oldPassword || InewPassword) {



return responseErrorHandle(res, 400, errorMessages. EMPTY FIELDS);

try {

const user = await User.findByld(id) as UserSchema,;

if (luser) {
return responseErrorHandle(res, 400,

errorMessages.USER DOES NOT EXIST);
b

if (!(await user.comparePassword(oldPassword))) {
return responseErrorHandle(res, 400,

errorMessages. WRONG OLD PASSWORD);
}

if (await user.comparePassword(newPassword)) {
return responseErrorHandle(res, 400,

errorMessages.OLD PASSWORD EQUEL NEW PASSWORD);
}

user.password = newPassword;

await user.save();

responseSuccessHandle(res, 200, { message:
successMessages.PASSWORD SUCCESSFULLY UPDATED });
} catch (err) {
logger.error('Error updating user', err.message);
return responseErrorHandle(res, 400,

errorMessages. PASSWORD_ ERROR CHANGED);

b
s
/1 Jnst 3MiHHM 300pakeHHs
export const editlmage = async (req: Request, res: Response) => {

const id = req.params.id;
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const { image } = JSON.parse(req.body.user);

if (limage) {
return responseErrorHandle(res, 400, errorMessages. EMPTY FIELDS);

try {

const user = await User.findByld(id) as UserSchema;

if (user) {
return responseErrorHandle(res, 400,

errorMessages. USER DOES NOT EXIST);
b

user.image = await uploadlmageToStorage(image);

await user.save();

responseSuccessHandle(res, 200, { message:
successMessages.IMAGE SUCCESSFULLY UPDATED });,
} catch (err) {
logger.error('Error updating user', err.message);

responseErrorHandle(res, 400, errorMessages. SOMETHING WENT WRONG);

b
1§
// JInst BUAJICHHS. KOPUCTYBaya
export const deleteUser = async (req: Request, res: Response) => {

const id = req.params.id;

try {
await User.findByldAndDelete(id);

responseSuccessHandle(res, 200, { message:
successMessages. USER_SUCCESSFULLY DELETED });
} catch (err) {
logger.error('Error deleting user', err.message);

responseErrorHandle(res, 400, errorMessages. SOMETHING WENT WRONG);
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b
3
// JInst BUTSATYBaHsI KOPUCTYBaya
export const getUser = async (req: Request, res: Response) => {

const { id } = req.query;

try {

const user = await User.findByld(id) as UserSchema;

if (user) {
return responseErrorHandle(res, 500, errorMessages. USER_ DOES NOT EXIST);

responseSuccessHandle(res, 200, { user: { ...user.toJSON(), password: null } });
} catch (err) {
logger.error('Error fetching user', err.message);

responseErrorHandle(res, 500, 'Cannot fetch user');

. /src/routes/book.ts

import passport from 'passport’;

import express from 'express';

import {addBook, deleteBook, editBook, getBook, getBooks, getBookStats} from

'../controllers/book’";

const router = express.Router();

// HanamryBanus API

router.get(", getBooks);

router.get('/:id', getBook);

router.get('/:id/stats', getBookStats);

router.post(", passport.authenticate('jwt', { session: false }), addBook);
router.put('/:id', passport.authenticate('jwt', { session: false }), editBook);

router.delete('/:1d', passport.authenticate('jwt', { session: false }), deleteBook);
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export default router;

. /src/schemas/book.ts

import * as mongoose from 'mongoose’;

import { Schema } from 'mongoose';

const bookSchema: Schema = new Schema({
isbn: { type: String, required: true },
title: { type: String, required: true},
year: { type: Number, required: true },
quantity: { type: Number, required: true },
description: { type: String, required: true },
image: { type: String, required: true },
language: { type: String, required: true },
ebook: { type: Boolean, required: false },
file: { type: String, required: false },
authors: [ { author: { type: Schema.Types.Objectld, ref: 'Author’, required: true } } ],
genres: [ { genre: { type: Schema.Types.Objectld, ref: 'Genre', required: true } } |

1)

export default mongoose.model('Book’, bookSchema);

. /angular/scr/app/app.module.ts

import { NgModule } from '@angular/core';

import { BrowserModule } from '@angular/platform-browser';

import { BrowserAnimationsModule } from '@angular/platform-browser/animations';
import { HTTP_INTERCEPTORS, HttpClientModule } from '@angular/common/http';

import { FormsModule } from '@angular/forms'";
import { AppRoutingModule } from './app-routing.module';
import { SharedModule } from '@shared/shared.module';

import { AuthModule } from './containers/auth/auth.module’;

import { AppComponent } from './app.component';
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import { ErrorPageComponent } from './components/error-page/error-page.component’;
import { HeaderComponent } from './components/header/header.component’;

import { EditPageComponent } from './components/edit-page/edit-page.component’;
import { AuthorSectionComponent } from './components/edit-page/author-
section/author-section.component';

import { BookSectionComponent } from './components/edit-page/book-section/book-
section.component';

import { GenreSectionComponent } from './components/edit-page/genre-section/genre-

section.component’;

import { AuthInterceptor } from '/interceptors/auth.interceptor’;

import { MainPageModule } from './containers/main-page/main-page.module’;
import { UsersModule } from './containers/user/users.module';

import { LoansModule } from './containers/loans/loans.module';

import { LibrariansModule } from './containers/librarians/librarians.module';
import { StudentsModule } from './containers/students/students.module’;
import { ScheduleSectionComponent } from './components/edit-page/schedule-
section/schedule-section.component';

import { MyOrdersModalComponent } from './components/header/my-orders-modal/my-
orders-modal.component';

import { NgxsModule, NoopNgxsExecutionStrategy } from '@ngxs/store';
import { UserState } from './store/state/user.state';

import { environment } from '../environments/environment';

import { StudentState } from './store/state/student.state’;

import { MAT AUTOCOMPLETE SCROLL STRATEGY } from
'@angular/material/autocomplete’;

import { CloseScrollStrategy, Overlay } from '@angular/cdk/overlay';

import { LibrarianState } from './store/state/librarian.state’;

import { HttpErrorInterceptor } from './interceptors/error.interceptor’;

import { GenreState } from '/store/state/genre.state';

import { AuthorState } from './store/state/author.state";

import { AuthorPopupComponent } from './components/popups/author-popup/author-

popup.component';
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import { GenrePopupComponent } from './components/popups/genre-popup/genre-
popup.component';

import { BookPopupComponent } from './components/popups/book-popup/book-
popup.component';

import { BookState } from '/store/state/book.state";

import { DisableFormControlDirective } from './directives/disableFormControl.directive';
import { LocalizationState } from './store/state/localization.state";

import { ScheduleState } from './store/state/schedule.state';

import { ReadPopupComponent } from './components/popups/read-popup/read-
popup.component';

import { SchedulePopupComponent } from './components/popups/schedule-
popup/schedule-popup.component';

import { HomeComponent } from './components/home/home.component';

export function scrollFactory(overlay: Overlay): () => CloseScrollStrategy {

return () => overlay.scrollStrategies.close();

@NgModule({
declarations: [

AppComponent,
ErrorPageComponent,
HeaderComponent,
EditPageComponent,
AuthorSectionComponent,
BookSectionComponent,
GenreSectionComponent,
ScheduleSectionComponent,
MyOrdersModalComponent,
AuthorPopupComponent,
GenrePopupComponent,
BookPopupComponent,
DisableFormControlDirective,
ReadPopupComponent,
SchedulePopupComponent,



HomeComponent
I
imports: [
BrowserModule,
BrowserAnimationsModule,
HttpClientModule,
FormsModule,
SharedModule,
AuthModule,
UsersModule,
MainPageModule,
LoansModule,
LibrariansModule,
StudentsModule,
AppRoutingModule,
NgxsModule.forRoot([
UserState,
StudentState,
LibrarianState,
GenreState,
AuthorState,
BookState, LocalizationState,
ScheduleState
14
executionStrategy: NoopNgxsExecutionStrategy,

developmentMode: !environment.production

1)
I
providers: [
{
provide: MAT AUTOCOMPLETE _SCROLL STRATEGY,
useFactory: scrollFactory,
deps: [Overlay]
s
{
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provide: HTTP_INTERCEPTORS,
useClass: AuthInterceptor,
multi: true

s

{
provide: HTTP_INTERCEPTORS,

useClass: HttpErrorInterceptor,

multi: true

I
entryComponents: [MyOrdersModalComponent, AuthorPopupComponent,

ReadPopupComponent, SchedulePopupComponent],
bootstrap: [AppComponent]

1)
export class AppModule {

}

. /angular/scr/app/app-routing.module.ts

import { NgModule } from '@angular/core';

import { RouterModule, Routes } from '@angular/router';

import { ErrorPageComponent } from './components/error-page/error-page.component’;

import { EditPageComponent } from './components/edit-page/edit-page.component’;

import { AngularLinks } from './constants/angularLinks';

import { AuthGuard } from '/guards/auth.guard';
import { LibrarianGuard } from '/guards/librarian.guard',

import { HomeComponent } from './components/home/home.component';

const routes: Routes = [

{
path: AngularLinks. HOME,

component: HomeComponent,



pathMatch: 'full'

5

{
path: AngularLinks.EDIT PAGE,

component: EditPageComponent,
canActivate: [ AuthGuard, LibrarianGuard]

5

{ path: "**'_ component: ErrorPageComponent }

IK

@NgModule({
imports: [RouterModule.forRoot(routes, { relativeLinkResolution: 'legacy' })],
exports: [RouterModule]

1)
export class AppRoutingModule {}

10. /angular/scr/app/containers/librarians/ librarians / librarians.component.html
<section class="table-section">
<section class="d-flex justify-content-between align-items-center mb-1">
<button
mat-stroked-button
color="primary"

(click)="onOpenCreatePopup()"

<i class="material-icons">add</i> Add Librarian
</button>
<mat-form-field>
<mat-label>Search</mat-label>
<input
matlnput
[(ngModel)]="filterValue"
(ngModelChange)="loadLibrariansPage()"
/>
</mat-form-field>

</section>
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<div class="spinner-container" *nglf="dataSource.loading$ | async">
<mat-spinner></mat-spinner>

</div>

<table
mat-table
multiTemplateDataRows
class="mat-elevation-z8"
matSort
matSortActive="name"
matSortDirection="asc"
matSortDisableClear

[dataSource]="dataSource"

<ng-container [matColumnDef]="tableColumns.NAME">

<th mat-header-cell mat-sort-header *matHeaderCellDef>Name</th>

<td mat-cell *matCellDef="let element">
{{ element.name ? element.name : 'Name is not provided' }}
</td>

</ng-container>

<ng-container [matColumnDef]="tableColumns.EMAIL">

<th mat-header-cell mat-sort-header *matHeaderCellDef>Email</th>

<td mat-cell *matCellDef="1let element">{{ element.email } } </td>

</ng-container>

<ng-container matColumnDef="phone">

<th mat-header-cell mat-sort-header *matHeaderCellDef>Phone</th>

<td mat-cell *matCellDef="Iet element">{{ element.phone } } </td>

</ng-container>

<ng-container matColumnDef="expandedDetail">
<td mat-cell
*matCellDef="let element"

[attr.colspan]="columnsToDisplay.length"
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<div
class="user-table-expand-detail"

[@detailExpand]=" element == expandedElement ? 'expanded' : 'collapsed"

<div class="profile-image-container'">
<img class="profile-image"
src="{{ element.profileImage? element.profileImage :
'https://www.w3schools.com/w3css/img_avatar3.png'} }"
alt="profile image"
/>
</div>
<div class="info-section">
<p>Name: <span class="text-main">{{ element.name } } </span></p>
<p>Email: <span class="text-main">{{ element.email } }</span></p>
<p>Phone: <span class="text-main">{{ element.phone } } </span></p>
</div>
<div class="d-flex user-link">
<button
mat-stroked-button
color="primary"
class="user-link-button mr-2"
matTooltip="Delete Student"
(click)="onDeleteStudent(element. id)"

>
Delete
</button>
<button
mat-stroked-button
color="primary"
class="user-link-button mr-2"
matTooltip="Edit Student"
(click)="onOpenEditPopup(element)"
>
Edit

</button>



<a
mat-stroked-button
color="primary"
class="user-link-button"
matTooltip="See More Information"

[routerLink]=""/' + links. LIBRARIANS + /' + element._id"

More
</a>
</div>
</div>
</td>

</ng-container>

<tr mat-header-row *matHeaderRowDef="columnsToDisplay"></tr>
<tr

mat-row

*matRowDef="let element; columns: columnsToDisplay"

class="element-row"

[class.example-expanded-row]="expandedElement === element"

(click)=" expandedElement = expandedElement === element ? null : element"
></tr>
<tr

mat-row

*matRowDef="let row; columns: ['expandedDetail']"
class="detail-row"
></tr>
</table>
<mat-paginator
[length]="getTotalltems()"
[pageSize]="paginator.pageSize || 5"
[pageSizeOptions]="[5, 10]"
#paginator
></mat-paginator>

</section>
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11. /angular/scr/app/containers/librarians/ librarians / librarians.component.ts
import { AfterViewlInit, Component, OnDestroy, Onlnit, ViewChild } from
'@angular/core';
import { MatPaginator } from '@angular/material/paginator’;
import { MatSort } from '@angular/material/sort';

import { merge } from 'rxjs';

import { tap } from 'rxjs/operators’;

import { AngularLinks } from '../../../constants/angularLinks";
import { TableColumns } from '../../../constants/tableColumns';
import { PageTitles } from "../../../constants/pageTitles';

import { SortOrder } from '../../../constants/sortOrder";

import { LibrariansDataSource } from '../../../datasources/librarians.datasource';
import { untilDestroyed } from 'ngx-take-until-destroy';

import { TABLE _ANIMATION } from '../../../constants/animation';

import { Store } from '@ngxs/store';

import { UserPopupData } from '@shared/user-popup/user-popup.data’;

import { UserPopupComponent } from '@shared/user-popup/user-popup.component’;
import { DeleteUser } from "../../../store/state/user.state';

import { MatDialog } from '@angular/material/dialog';

import { User } from "../../../models/user.model’;

import { LibrarianState } from '../../../store/state/librarian.state";

@Component({
selector: 'app-librarians',
templateUrl: '/librarians.component.html',
animations: TABLE ANIMATION
1)
export class LibrariansComponent implements Onlnit, AfterViewlInit, OnDestroy {
filterValue: string;
links = AngularLinks;



columnsToDisplay: string[] = [ TableColumns.NAME, TableColumns.EMAIL,
TableColumns.PHONE |;
expandedElement: User | null;

tableColumns = TableColumns;

dataSource: LibrariansDataSource;
@ViewChild(MatPaginator, { static: true }) paginator: MatPaginator;
@ViewChild(MatSort, { static: true }) sort: MatSort;
constructor(
private store: Store,

private dialog: MatDialog,
) {3

ngOnlnit(): void {
document.title = PageTitles. LIBRARIANS;
this.dataSource = new LibrariansDataSource(this.store);
this.dataSource.loadLibrarians(", this.sort.active || 'name', SortOrder.DESC, 0,
this.paginator.pageSize || 5);

}

ngAfterViewlInit(): void {
this.sort.sortChange.pipe(untilDestroyed(this)).subscribe(() =>
(this.paginator.pageIndex = 0));
merge(this.sort.sortChange,
this.paginator.page).pipe(untilDestroyed(this)).pipe(tap(() =>
this.loadLibrariansPage())).subscribe();
}

getTotalltems(): number {

return this.store.selectSnapshot(LibrarianState.LibrariansTotalltems);

loadLibrariansPage(): void {

this.dataSource
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JoadLibrarians(this.filterValue, this.sort.active, this.sort.direction,
this.paginator.pagelndex, this.paginator.pageSize);

}

onOpenEditPopup(user) {
const data: UserPopupData = { user, isEdit: true };
const dialog = this.dialog.open(UserPopupComponent, { data, width: '768px’,
disableClose: true });
dialog.afterClosed().pipe(untilDestroyed(this)).subscribe((res) => res &&
this.loadLibrariansPage());

}

onOpenCreatePopup() {
const dialog = this.dialog.open(UserPopupComponent, { data: { isLibrarian: true },
width: '768px', disableClose: true });
dialog.afterClosed().pipe(untilDestroyed(this)).subscribe((res) => res &&
this.loadLibrariansPage());

}

onDeleteStudent(id: string): void {
this.store.dispatch(new DeleteUser(id)).subscribe(() => this.loadLibrariansPage());

ngOnDestroy(): void {}

/angular/scr/app/datasources/librarians.datasource.ts

import { CollectionViewer, DataSource } from '@angular/cdk/collections';

import { BehaviorSubject, Observable, of } from 'rxjs';

import { catchError, finalize } from 'rxjs/operators';

import { Store } from '@ngxs/store';

import { StoreStateModel } from '../store/models/store.model’;
import { LoadLibrarians } from '../store/state/librarian.state';

import { User } from '../models/user.model’;
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export class LibrariansDataSource implements DataSource<User> {

private librariansSubject = new BehaviorSubject<User[]>([]);

private loadingSubject = new BehaviorSubject<boolean>(false);

public loading$ = this.loadingSubject.asObservable();

constructor(private store: Store) {}

loadLibrarians(filterValue: string, sortName: string, sortOrder: string, pageIndex:
number, pageSize: number) {
this.loadingSubject.next(true);
this.store
.dispatch(new LoadLibrarians(filterValue, sortName, sortOrder, pagelndex,
pageSize))
.pipe(catchError(() = of([])), finalize(() => this.loadingSubject.next(false)))
.subscribe((state: StoreStateModel) =>

this.librariansSubject.next(state?.librarian?.librarians));

}

connect(collectionViewer: CollectionViewer): Observable<User[]> {

return this.librariansSubject.asObservable();

disconnect(collectionViewer: CollectionViewer): void {
this.librariansSubject.complete();

this.loadingSubject.complete();

13. /angular/scr/app/directives/disableFormControl.directive.ts
import { NgControl } from '@angular/forms";

import {Directive, Input} from '@angular/core';



@Directive({
selector: '[appDisableControl]'

})

export class DisableFormControlDirective {

@]Input()
set appDisableControl( condition: boolean ) {
const action = condition ? 'disable’ : 'enable’;

this.ngControl.control[action]();

}

constructor( private ngControl: NgControl ) {}

14. /angular/scr/app/guards/librarian.guard.ts
import {
ActivatedRouteSnapshot,
CanActivate,
Router,
RouterStateSnapshot
} from '@angular/router’;

import { Injectable } from '@angular/core';

import { Observable } from 'rxjs';

import { AngularLinks } from '../constants/angularLinks';
import { UserState } from '../store/state/user.state";

import { Store } from '@ngxs/store';

@]Injectable({

providedIn: 'root’

})

export class LibrarianGuard implements CanActivate {

constructor(private store: Store, private router: Router) {}
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canActivate(
route: ActivatedRouteSnapshot,
state: RouterStateSnapshot

): Observable<boolean> | Promise<boolean> | boolean {
const user = this.store.selectSnapshot(UserState.User);

const isHasAccess = user.librarian || user.admin;

if (lisHasAccess) {
this.router.navigate(| AngularLinks. HOME));

return isHasAccess;

return isHasAccess;

15. /angular/scr/app/interceptors/auth.interceptor.ts

import { Injectable } from '@angular/core';

import {
HttpEvent,
HttpHandler,
HttpInterceptor,
HttpRequest

} from '@angular/common/http';

import { Observable } from 'rxjs';

import { AuthService } from "../services/auth.service';

@Injectable()

export class AuthInterceptor implements HttpInterceptor {

constructor(private authService: AuthService) {}
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intercept(req: HttpRequest<any>, next: HttpHandler): Observable<HttpEvent<any>> {
req = req.clone({ setHeaders: { Authorization: '${this.authService.getJwtToken()}"

P

return next.handle(req);

16. /angular/scr/app/services/user.service.ts
import { Injectable } from '@angular/core';
import { HttpClient, HttpHeaders } from '@angular/common/http';

import { map } from 'rxjs/operators';

import { serverLink } from '../constants/serverLink';
import { UpdatePasswordPayload, UpdateUserPayload } from '../models/request/user;

import { Response } from '../models/response.model’;

@]Injectable({ providedIn: 'root' })
export class UserService {

private USERS URL = "§{serverLink}/users";

constructor(private http: HttpClient) {}

getUser(id: string) {
return this.http.get("$ {this. USERS URL}?id=${id}").pipe(map((response:
Response) => response.data));

}

createUser(body: UpdateUserPayload) {
return this.http.post("$ {this. USERS URL}", body).pipe(map((response: Response)

=> response.data));

}

editUser(data: { id: string, body: UpdateUserPayload }) {
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return this.http.put('$ {this. USERS_URL}/${data. id}",
data.body).pipe(map((response: Response) => response.data));

}

editPassword(data: { id: string, body: UpdatePasswordPayload }) {
return this.http.post("$ {this. USERS_URL}/${data. id}",
data.body).pipe(map((response: Response) => response.data));

}

editlmage(id: string, image: string) {
const headers = new HttpHeaders();
const formData: FormData = new FormData();
headers.append('Content-Type', 'multipart/form-data’);
formData.append(‘user', JSON.stringify({ image }));
return this.http.patch("$ {this. USERS URL}/${id}", formData, { headers

}).pipe(map((response: Response) => response.data));

}

deleteUser(id: string) {
return this.http.delete("$ {this. USERS URL}/${id}").pipe(map((response:

Response) => response.data));

}

17. /angular/scr/app/store/state/user.state.ts
import { Action, Selector, State, StateContext } from '@ngxs/store';
import { UserStateModel } from '../models/user.model’;
import { User } from "../../models/user.model’;
import { AuthService } from '../../services/auth.service';
import { tap } from 'rxjs/operators’;
import { Router } from '@angular/router";
import { AngularLinks } from "../../constants/angularLinks';
import { MaterialService } from '../../services/material.service';
import { Injectable } from '@angular/core';

import { SnackBarClasses } from '../../constants/snackBarClasses';



import { RegisterUserPayload, UpdatePasswordPayload, UpdateUserPayload } from
'../../models/request/user";
import { UserService } from '../../services/user.service',

import { StudentStateModel } from '../models/student.model’;

/*********************************

*** [JserActions - Commands ***

**********************************/

export class InitUserState {
static readonly type = '[User] InitUserState';

export class Login {

static readonly type = '[User] Login';

constructor(public email: string, public password: string) {}

export class AutoLogin {

static readonly type = '[User] AutoLogin’;

constructor() {}

export class Logout {

static readonly type = '[User] Logout';

constructor() {}

export class AutoLogout {

static readonly type = '[User| AutoLogout';

constructor(public expirationDuration: number) {}
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export class RegisterUser {

static readonly type = '[User]| RegisterUser";

constructor(public data: RegisterUserPayload) {}

export class LoadUser {

static readonly type = '[User] LoadUser";

constructor() {}

export class SetUser {

static readonly type = '[User] SetUser';

constructor(public user: User) {}

export class CreateUser {

static readonly type = '[User] CreateUser";

constructor(public data: UpdateUserPayload) {}

export class CheckActivationToken {

static readonly type = '[User] CheckActivationToken';

constructor(public token: string) {}

export class EditUser {
static readonly type = '[User] EditUser";
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constructor(public data: UpdateUserPayload, public userld?: string) {}

export class EditPassword {

static readonly type = '[User] EditPassword';

constructor(public data: UpdatePasswordPayload) {}

export class Editlmage {
static readonly type = '[User] EditImage';

constructor(public image: string) {}

export class DeleteUser {

static readonly type = '[User| DeleteUser";

constructor(public id?: string) {}

/*******************************

**% UserState Ak

********************************/

export const STATE NAME = "user’;

@State<UserStateModel>({
name: STATE NAME,
defaults: new UserStateModel()

})

@Injectable()
export class UserState {
constructor(

private authService: AuthService,

99



100

private userService: UserService,
private materialService: MaterialService,

private router: Router,

)3

/****************

ik Selectors ***

*****************/

@Selector()

static User(state: UserStateModel): User {

return state.user;

/****************

#* Resolvers *#%*

*****************/

@Action(InitUserState)

initUserState(ctx: StateContext<UserStateModel>) {
ctx.setState(new UserStateModel());

return ctx;

@Action(LoadUser)
loadUser(ctx: StateContext<UserStateModel>) {
const { id } = ctx.getState().user;
return this.userService.getUser(_id).pipe(tap(async response => ctx.dispatch(new

SetUser(response.user))));

}

@Action(SetUser)
setUser(ctx: StateContext<UserStateModel>, action: SetUser) {
localStorage.setltem('userData', JSON.stringify(action.user));

return ctx.patchState({ user: action.user });
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@Action(Login)
login(ctx: StateContext<UserStateModel>, action: Login) {
const { email, password } = action;
return this.authService.login(email, password).pipe(tap(async response => {

const { token, user, tokenExpiresln } =response;

this.authService.setJwtToken(token);

const expirationDate = new Date(new Date().getTime() + tokenExpiresIn *
1000);

const tokenData = { token, expirationDate };

ctx.dispatch(new AutoLogout(tokenExpiresin * 1000));

ctx.dispatch(new SetUser(user));

localStorage.setltem('tokenData', JSON.stringify(tokenData));

await this.router.navigate([ AngularLinks. HOME]);

1)s

@Action(AutoLogin)

autoLogin(ctx: StateContext<UserStateModel>) {
const user = JSON.parse(localStorage.getltem('userData'));
const tokenData: { token: string; expirationDate: string; } =

JSON.parse(localStorage.getltem('tokenData'));

if (luser) {

return;

if (tokenData) {

return;

if (tokenData.token) {
ctx.dispatch(new SetUser(user));

this.authService.setJwtToken(tokenData.token);
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const expirationDuration = new Date(tokenData.expirationDate).getTime() - new
Date().getTime();

return ctx.dispatch(new AutoLogout(expirationDuration));

return ctx.dispatch(new Logout());

@Action(RegisterUser)
registerUser(ctx: StateContext<UserStateModel>, action: RegisterUser) {
return this.authService.createUser(action.data).pipe(tap(async response => {
this.materialService.openSnackbar(response.message, SnackBarClasses.Success);

await this.router.navigate([ AngularLinks. LOGIN]);
)

@Action(CreateUser)
createUser(ctx: StateContext<UserStateModel>, action: CreateUser) {
return this.userService.createUser(action.data).pipe(tap(async response => {

this.materialService.openSnackbar(response.message, SnackBarClasses.Success);

1)s

@Action(CheckActivationToken)
checkActivationToken(ctx: StateContext<UserStateModel>, action:
CheckActivationToken) {
return this.authService.checkActivationToken(action.token).pipe(tap(async response
= {
this.materialService.openSnackbar(response.message, SnackBarClasses.Success);

await this.router.navigate([ AngularLinks.LOGIN]);
)

@Action(EditUser)
editUser(ctx: StateContext<UserStateModel>, action: EditUser) {
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const { data, userld } = action;

const { id: currentUserld } = ctx.getState().user;

const _id = userld || currentUserld;

return this.userService.editUser({ _id, body: data }).pipe(tap(async response => {

const { message } = response;

if ('userld && currentUserld) {
ctx.dispatch(new LoadUser());

this.materialService.openSnackbar(message, SnackBarClasses.Success);

1)s

@Action(EditPassword)
editPassword(ctx: StateContext<UserStateModel>, action: EditPassword) {
const { id } = ctx.getState().user;
return this.userService.editPassword({ id, body: action.data }).pipe(tap(async
response => {
const { message } = response;

this.materialService.openSnackbar(message, SnackBarClasses.Success);

1);

@Action(EditImage)
editlmage(ctx: StateContext<UserStateModel>, action: Editlmage) {
const { id } = ctx.getState().user;
return this.userService.editlmage(_id, action.image).pipe(tap( response => {
ctx.dispatch(new LoadUser());

this.materialService.openSnackbar(response.message, SnackBarClasses.Success);

1);

@Action(DeleteUser)
deleteStudent(ctx: StateContext<StudentStateModel>, action: DeleteUser) {
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return this.userService.deleteUser(action.id).pipe(tap(response => {

this.materialService.openSnackbar(response.message, SnackBarClasses.Success);

1)s

@Action(Logout)
logout(ctx: StateContext<UserStateModel>) {
return this.authService.logout().pipe(tap(async () => {
ctx.dispatch(new SetUser(null));
this.authService.setJwtToken(null);
localStorage.clear();

await this.router.navigate([ AngularLinks.LOGIN]);
1);

@Action(AutoLogout)
AutoLogout(ctx: StateContext<UserStateModel>, action: AutoLogout) {

const { expirationDuration } = action;

if (expirationDuration < 0) {
ctx.dispatch(new Logout());
localStorage.clear();

return;

setTimeout(() => {
ctx.dispatch(new Logout());

}, expirationDuration);

return ctx;
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Jonarok b. 3asiBa-3acBinuenHs
3aaBa-3acBiqUeHHS
ABTOpa kBam@ikauiiHoi poOoTH

(Crynenta) LlleBuyka AHTOHA [leTpoBuya

Howmep cTyneHTchkoi KHUKKU: 172816

A 3aaBisro, mo HaykoBa poodota: CTBOpeHHs BeO-moaaTKy «bibmioTekay mis

ontuMizarii poOOTH 3 KaTaJIoraMyu KHUT

1. Byna miaroroBieHa BUKIIOYHO MHOIO, * i

A. He mopymrye aBTOpchbKi mpaBa TpETiX OCIO Yy BIANOBIAHICTH 13 3aKOHOM IIPO
aBTOPCHKE MPaBo.

b. TloBHicTiO 200 yacTKOBO Oyjla BUKOPUCTaHA B SKOCTI OCHOBH JJISi OTPUMAaHHS
JTUIUIOMY TIPO BHIIY OCBITY 200 HAyKOBOI'O CTYIIEHSI MHOIO UM 1HIIOIO 0CO00I0.

2. Kpim TOro,s 3asBiisio, 1110 HaJlaHa MHOIO JIJIs1 TEPEBIPKU €JIEKTPOHHA BEpCis
po0OTH 301Ta€ThCs 3 APYKOBAHOIO.

JlaHOIO 3asBOIO S MIATBEPKYIO, 110 OyB,(-J1a) mpoiHdOpMOBaHMiL,(-HA) PO
npaBa Ta 00OB’A3KU CTYACHTA,(-KU) YHIBEPCUTETY, MPO MPABHUIIA, 10 CTYyCYIOTHCS
MepPEeBIPKU OPUTIHAIBHOCTI HAYKOBUX poOiT. ToMy s 3asBIIsito, 1110 5 3r0JieH,(-Ha) Ha
00pOOKY MOiX TUCBbMOBHUX POOIT y BIAMOBIAHOCTI 3 aHTUILIATIaTHUMU MPOLIEaypaMu
VYHiBepCcUTETY, a TAKOK Ha apXiByBaHHSA IIUX POOIT B 0a3l JaHUX 1HTEPHET CUCTEMU
UNICHECK 3riziHo 3 aHTHIIIariaTHUMHU ITPaBUJIAMHU 1 TPOLIeAypaMH Y HIBEPCUTETY.

A Takox cBimOMUM,(-Ma) TOTO, IO Y BUMAJAKY, SKIIO poOOTa HAMTMCAaHA MHOTO, 32
pimennsam Kowicii yHiBepcuteTy Oyae MICTUTH (akTd, sKI cynepedaTb yMOBaM
3a3HAYCHUM Yy I 3asBi, a00, SKIIO KOCIIIEHTH BUXOIATH 32 MEXI T'PAaHUYHO

JOMYCTUMHUX  HOpPM, poOoTa  Oyne  MOBEpHYTa  HA  JOTPAIFOBAHHA.

Jlama Ilionuc

*bepyuun 10 yBaru icCTOTHHI BHECOK 3 OOKY KepiBHHKAa HAyKOBOi POOOTH.



