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3ABOAHHA
HA KBAJII®IKALIAHY POBOTY
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(TipisBuine, iM’s, 1O GaThKOBI )

1. Tema poekty (poOoTH) crcTeMa 0(hOPMIICHHS 3alli3HUYHUX KBUTKIB

KepiBauk kBanidikariitnoi podotu Kozy6 IO.T.

(mpisBuite, iM’s, 110 GaTHKOBI, HAYKOBHi CTYIIiHb, BYeHe 3BaHN)
3aTBEpKEHa HAKa30M IO YHIBEPCUTETY « » 2023 pOKY Ne
2. CTpOK MOJIaHHS CTYJIEHTOM TPOEKTY (pOoOOTH)

3. Buxigni gasi 1o pobotu (MPOEKTY) y pe3yibTaTi BHKOHaHHS poOOTH
MOBUHHO OyTH pPO3POOHUTH CHCTEMY OpOHIOBaHHS 3ai3HUYHUX KBUTKIB

(BM3HAYAIOTHCS KUTBKICHI aG0 (Ta) SKICHI TIOKA3HHKH, AKHM OBHHEH BiATIOBIAATH 00’ €KT PO3POGKH)
4. 3MicT pO3paxyHKOBO-MIOSCHIOBAIBHOT 3aIMCKH (TIEPEITiK MUTaHb, SKi MOTPIOHO
po3pobuTtn)

(BH3HAYAIOTECA HA3BH PO3ALIB 460 (Ta) NCPeTiK MHTaHb, AIKi MOBHHHI yBiifTH 10 TekeTy 113)
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6. KoHCynpTaHTH pO3AiiiB Mpoekty (podoTn)
Po3ain [Ipi3Buiie, iHimiany Ta nmocaaa Iligmmc, nata
KoH CyJibTaHTa 3aBIaHHS BUJAB  3aBJIaHHA NIPUIHAB
7. JlaTa Buja4i 3aBIaHHS ,, ’ 2023 p.
KAJEHJIAPHUM IVIAH
Ne HasBa eTariB IUIUIOMHOIO CTpOK, IO VLS \
3/n etamiB mpoekty [1pUMiTKa

HPOEKTy (Po6OTH) (poboTn)

Bubip Temu pobotw, BUBYCHHS HAYKOBOI JIITEpaTypH, Jlo 1 6epesHs
3aTBEPJUKCHHS TEMH Ta KepiBHUKA.

AHai3 JIiTepaTypHUX JDKEpel 3a TeMOoro pobotu. Pozpobka
Ta amnpobamis METOAMKH [OO0CJiQHECIepuMeHTaIbHOL
po6oTu. Jo 20 Gepesus
[omaHHS CTPYKTYpH TEOPETHIHOI YACTHHH POOOTH Ta IUIAHY
eKCHEePUMEHTAIBHHX JIOCIiPKEHb.

Po6ota HaJl TEOPETUYHOIO YACTHHOIO.

IMomaHHSA TEOPETUYHOI YacCTHHH pPOOOTH I IIEpIIOTo Jo 1 kBiTHSA
YUTaHHS HAYKOBHM KEPiBHHKOM.

YCcyHeHHS ~ 3ayBaKeHb,  ypaxyBaHHA  pPEKOMEHIAIH

HAYKOBOT'O KepiBHHKA. o 15 xBiTHA
INopaHHS TeOpPEeTHYHOI YACTHHU POOOTHU HA APYTe YUTAHHS.
IIpoBeneHHs1 eKcrepUMeHTaNbHOI  pobotu. [loeramuuit
aHami3 Ta oOroBopeHHs ii pe3ynbrariB. [lepeBipka craHy
BHKOHaHHs POBOTW.

VpaxyBaHHS  peKOMEHAANii  HAyKOBOTO  KepiBHHMKa,
YCYHEHHS HEJOJNIKiB, IiJroToBKa BapiaHTa poOOTH 10
nepensaxmncry.

Po3pobka nmpeseHTarii.

INonepenHiii 3axuct podoTu Ha Kadeapi Jo 30 TpaBHA
JloompamioBaHHsl poOOTH 3 ypaxyBaHHAM PEKOMEHIALiH

micas  mepensaxucty. [lomanHs poGotm  HaykoBomy  3a 10 mHiB 10
KEpiBHUKOBI Ta PELECH3EHTOBI Ha MIiATOTOBKY BIATYKY Ta AepXKaBHOI aTecTarlii
peueHsii

IMonanns ©Ha Kadenpy OCTaTOYHOrO BapiaHTa poOOTH, 3a 5 ngHiB 10
MEePeIUICTeHOT0  Ta  MiJNUCAHOTO aBTOPOM, HAyKOBUM AEPXKaBHOI aTecTarlii
KEPiBHUKOM 1 PELICH3EHTOM.

Jo 30 xBiTHSA

o 15 tpaBHa

CryneHT [Tonos [enuc
nianuc
KepiBuuk npoexry (po6orn) KOpiit Kosy6
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O0’€eKT H0CiTKeHHs: ccTeMa OpPOHIOBAHHS 3AIlI3HUYHUX KBUTKIB

IpeameT AocTaiTzKEeHHSsI: TIPOEKTYBaHHS CUCTEMH OPOHIOBaHHS
3aTI3HUYHUX KBUTKIB 3 ypaxyBaHHSIM BUMOT 10 (DyHKIIIOHATBHUX
MOJKITUBOCTEH, 3pYYHOCTI, OC3MEKH Ta MOKIMBOCTI MacITaOyBaHHS.

Meta po60oTH — po3poOUTH crcTeMy OPOHIOBAHHS 3aJIi3HUYHIX KBUTKIB

Pe3ynbTaTn. OcHoBHa Meta poGOTH — i€ po3poOKa Ta BIPOBAKEHHS
iHpopMaLiitHOl crucTeMn OPOHIOBaHHS 3aJi3HUYHHUX KBHUTKIB. J{JIsl MOCSATHEHHS
i€l Metu OyJio po3poOJIeHO KIIIEHTCHKHH JOAATOK Ha MOBI MPOrpaMyBaHHsI
JavaB cepemoBumi po3poOku IntelliJ IDEA. IIporpama po3pobiena mis
B3aemo/Iii 3 MongoDB, po3noiijieHo0 HepensIiiiHO 6a3010 TaHKX.

BUCHOBKW. OTpuMaHuii mporpaMHuii MPOAYKT JO3BOJISE 3MIHCHIOBATH
OpOHIOBaHHS 3alII3HUYHUX KBUTKIB, BKJIIFOUAIOYH BHOIp MICIh JUIS TIACAXKHUPIB,
aBTOPH3AIlI0 Yy CHUCTEMi, KOHTPOJb JOCTYNY KOPHUCTYBadiB, CKaCyBaHHs
OpOHIOBaHHS KBUTKIB, TeEperyis] AOCTYNHHMX JJs OpOHIOBaHHS KBHUTKIB,
peeECTparifo KOPUCTYBaYiB i BiJICTe:KEHHS 3a0pOHBOBAHWMX KBHUTKiB. CHcTema
pO3po0JieHa TaKUM YHHOM, 100 OyTH MAacimITabOBaHOI Ta MiATPUMYBATH

00poOKy BEJMKHX JaHUX.

Krouosi ciioBa: IH@OPMAHIPIHA CHUCTEMA, ObPOBKY JJAHUX,
3AJII3HUYHI KBUTKU, HEPEJSILIIMHA BA3A JJAHUX, PO3IIOJUIEHA
BA3A JIAHMX, BPOHIOBAHHA KBUTKIB, JAVA.
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ABSTRACT
Popov Denis
Subject: system for issuing cash receipts
Specialty: 122 "computer science"
Statement: LNU named after Taras Shevchenko, 2023

Bachelor's work: 66 pages., 5 additional, 23 source.

Object of follow-up: booking system for air tickets

Subject of study: the design of the system for armoring the air tickets
with improvement was able to achieve functional capabilities, efficiency,
security and scalability.

Meta robots - expand the system for booking air tickets

Results of research. The present thesis comprises — pages and consists of
— figures, — tables, and — references. Its main objective isto design and
implement an information system for booking railway tickets. To achieve this
goal, a client application was developed using the Java programming language
within the Intelli] IDEA development environment. The application was
designed to interact with MongoDB, a distributed and non-relational database.

Conclusions. The resulting software product allows for the booking of
railway tickets, including seat selection for passengers, system authorization,
user access control, ticket reservation cancellation, viewing of available tickets
for reservation, registration of users, and tracking of reserved tickets. The
system is designed to be scalable, accommodating big data processing

requirements.

Bunyyenun . . .
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HTML -

XML -

DTO —

DAO -

SQL —

JSP —

JSON —

POM —

Sharding —

MNEPEJIIK YMOBHHUX ITIO3HAYEHD

Hypertext Markup Language — MoBa po3MiTKH TiHEpTEKCTOBUX

OOKYMEHTIB

Extensible Markup Language — po3mmproBaHa MOBa PO3MITKH

Data Transfer Object — mabnon odopMieHHS s mepeaadi

JIAaHUX MK MiJICKCTEMaMU TIPOTpamMu

Data Access Object — O6’exT ZOCTYyITy 1O JaHUX

CTpykTypoBaHa MOBa 3alHTiB — CTaHAapTHA MoOBa JUIS

KepyBaHHS pesLiiHIMU 0a3aMu TaHUX

Java Servlet Page — Texnouorist ctBopenns quHamiuanx HTML-

CTOpPIHOK

JavaScript Object Notation — ¢aiin, sskuii Mae nmpoctuii opmar

JUIst OOMIHY JaHUMH

O0’exktHa Moaenb mpoekty — XML-daiin, skuii 30epirae Bcro

iH(OopMallilo PO MPOEKT 1 HaAIITyBaHHS

Meton po3noAily MAaHMX MDK MAEKUIbBKOMa MallMHaMH IS
MIATPUMKA PO3TOPTaHb 13 BENMKMMH HabopamMum JaHWX 1

orepairiit i3 BUCOKMM piBHEM MPOIYCKHOI 3/1aTHOCTI
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BCTYN

VY cy4acHHMH Yac MIINPHEMCTBA CTUKAIOTHCS 3 MPOOJIEMOIO ONTHUMI3alii
CBOiX cHcTeM 30epiraHHsA Ta KepyBaHHsS JaHMMH, 1100 Kpalle po3yMiTH CBOIX
KITIEHTIB, aJJallTyBaTUCS /10 MIHJIMBHX OYiKyBaHb KOPHUCTYBAUiB 1 IIEPEBEPUINTH
CBOTX KOHKYPEHTIB Ha PUHKY 32 JOMOMOTOI0 HOBHX Oi3HEC-MOJENIeH 1 mporpam.
Ile mpu3Beno 10 3HAYHOTO BIAXWIJICHHS BiJ NPUITYIIEHb, SIKi JIE)KAIA B OCHOBI
PO3BUTKY TPATUIIIHHAX cucTeM OpOoHIOBAHHA.

Hogi peanii uudposoro manamadry, ski xapakTepH3yIOTbCS BHIUMH
BUMOTaMHU JI0 MPOJIYKTUBHOCTI i INBUJKAM BHXOJOM Ha PHHOK, BUMArarTh
OUTBII THYYKHX METOJOJOriH, MikpocepBiciB i DevOps. Po3BuTok HOBHX
cucteM OpOHIOBaHHS € BIANOBIIAI Ha TOTpeOy B YIPABIiHHI BEIMYE3HUM
301IBIICHHSIM HOBUX THITIB JTaHUX, SKi IIBHIKO 3MIiHIOIOTHCS, IKi TCHEPYIOTHCS
HOBMMH BeO-, MOOUTbHMMH, comianbHumu Ta loT-momarkamu. Kpim Toro,
pO3IMOIUIEH] CHCTEMHM Ta XMapHi OOYHMCIEHHS JO3BOJMIM PO3POOHHKAM
CKOPHCTATHCS TIepeBaraMu OOYMCICHb Ha BHMOTY Ta I1H(QpacTpyKTypu
30epiraHHs, Mal4ud MOXJIMBICTH OOCIYyrOoBYBaTH ayAWUTOpii0, 7e O BOHa He
Oyua, HaBITh 3 OTJIILY Ha cyBepeHiTeT qanux. OTxe, HepensuiiHI 6a3u NaHuX,
npukiagoM sSkux € MongoDB, 3’sBumucs sSK pilleHHS I OUX TpoOiieM,
3a0e3rneuyoun OUIbIly THYYKICTh JUIS MOJEpHi3alii iCHYIUYuX pobouux
HaBaHTa)XEHb 1 pO3POOKU HOBHUX TPOTPaM.

Y 1mpoMy KOHTEKCTI y poOOTI BHCBITIIOETHCS  BHKOPHCTAHHS
HepesIiiiHOT po3noiieHol 0a3u JaHuX JUis POOOTH 3 BEJIMKUMH JaHUMHU Ha
piBHI Oa3um jgaHux mnpu pearnizauii iHdopMamiitHOT cucTeMHn OpOHIOBaHHS
3aMI3HUYHUX KBUTKIB.

Merta gocnijpkeHHsT Toisrae B po3poOIi HagidiHoi Ta edekTuBHOT
CHUCTEMH OpOHIOBAaHHA KBUTKIB, $Ka MOXKe OOpOONSATH BENUKUH 00csT

TpaH3akiii 1 3a0e3neuyBaru Oe3nepebiitny poOoTy 3 KIIIEHTAMH.

Bunyyvernn . . .
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3 METOK BHKOHAHHS IOCTaBJICHOI MeTH, Oy/lM BH3HAYCHI HACTYITHI
3aBOAHHA:

- PO3MIIAHYTU IIOHATTA KOMIT'IOTEPHHX CHUCTEM OpOHIOBAaHHS, OCHOBHI
KOMITOHEHTH Ta 0COOIMBOCTI (DYHKIIIOHYBaHHS;

- IpOaHali3yBaTH CTEK TEXHOJIOTIH Jyuii  PO3pOOKH  iH(pOpMAIHHO
MaclITabOBaHOI KIIIEHT-CEPBEPHOI CHCTEMH 00pPOOKH JaHUX OPOHIOBaHHS
3aJI3HUYHUX KBUTKIB.

- PO3pOOHUTH KITIEHT-CEPBEPHY MPOrpamy JUis MiJBUIIEHHS €(EeKTUBHOCTI
00poOKH NaHuX y cucteMi OpOHIOBaHHSI 3aJI3HUYHMX KBUTKIB.

- IeTalizyBaTH CTPYKTYpy Ta KOH(]Irypamito MporpaMHOi CKJIaxoBOi
CHUCTEMH Ta MPOJEMOHCTPYBATH 1 pOOOTY Ha PI3HUX PIBHAX JOCTYILY 1O
KO>KHOTO MOy J151;

- HaJaTH IHCTPYKIIO MIOJ0 BHUKOPUCTAHHs BeO-iHTEepdeicy cucremMu

OpOHIOBaHHS 3aJ1I3HUYHUX KBHUTKIB.

OO0’exT AOCHIIKEHHS — MOAENl cHucTeM OpOHIOBaHHS 3ali3HUYHHUX
KBUTKIB.
[Mpenmer nocmimkeHHss — KOHQIrypamisi Ta TECTYBaHHS CHCTEMH

OpOHIOBaHHS ~ 3QJII3HUYHUX KBHUTKIB 3 BHKOPHCTaHHSAM  HEPEISAIiHHOT
po3MoiieHoi 0a3u TaHKX.

HaykoBa HOBHM3Ha pOOOTH TONSTa€E B 3aCTOCYBaHHI HepEINSIiiHOT
posnoniieHoi 6a3y JaHUX MPH po3poOIl CHCTEMH OpOHIOBAHHS 3aTi3HHYHHUX
kBUTKIB. [{ell minxin 103BoJsIE KEPYBATH BEJIMKUM 00CSTOM JIAaHHX, IO [IBHJIKO
3MIHIOIOTBCSI, CTBOPEHHX HOBHMH BeO-II0JaTKaMH, MOOITBHUMH JOJAaTKaMU,
COLialbHUMHU JI0JIaTKaMK Ta JoJaTkaMH IHTepHeTy pedeil. BukopucranHs
HepersiianX 0a3 AaHuX, NpUKIaIoM skux € MongoDB, 3abe3neuye Oinbiny
THYYKICTh JJISI MOZEpHi3alii iCHYIOUMX poOOYMX HaBaHTaXEHb 1 PO3POOKH

HOBHX IIPOTpam.

Bunyyenun . . .
CxoXicTb UnTtatn MocunanHs F Y A MigmiHa cumsonis KomeHTapi
TeKCT
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InHOBamiiina HOBM3HAa pPoOOTH ToyArae B IHTErpamii THYYKHX
METOZOJIOTIH, MikpocepBiciB Ta DevOps'y po3poOKy cHCTeMH OpOHIOBaHHS
3aJII3HUYHUX KBUTKIB. Takuil mijaxij JO3BOJISIE CTBOPUTH HAIIHHY Ta e(EKTHBHY
cucteMy OpOHIOBaHHS KBHUTKIB, sKa MOXE OOpOONATH BETUKHH 00CST
TpaH3akii 1 3a0e3neuyBatu Oe3nepediitHy B3aEMOIi0 3 KIIEHTaAMH.

[TpakTHYHOIO HOBHM3HOIO pPOOOTH € po3po0Ka CHCTEMH OpOHIOBaHHS
3ali3HAYHUX KBUTKIB, SKa BHUKOPUCTOBYE HEPENAIIHHY pPO3MOAIICHY 0a3y
JaHUX A7 poOOTH 3 BEIMKUMH JaHMMH. llpakTuyHe 3acToCyBaHHS i€l
CHUCTEMH Ma€ IMOTEHIiall JJIsl ONTHUMI3allii cucTeM 30epiraHHs Ta yIpaBJIiHHS
JMAHUMH IS TIAMPAEMCTB, TO3BOJIIIOYHM 1M KpaIle PO3yMITH CBOIX KIIEHTIB,
aJlanTyBaTHCS 10 MIHJIMBHX OYIKyBaHb KOPHUCTYBadiB i IMEPEBEPLIMTH CBOIX

KOHKYPEHTIB Ha pUHKY 3aBJISIKA HOBHM Oi3HEC-MOJIEIISIM 1 T0JIaTKaM.

Bunyyvernn . . .
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PO3/ILJT 1. TEOPETHUYHI 3ACAJIA OPTAHI3AIII CHCTEMHA
BPOHIOBAHHSI 3AJII3BHUYHUX KBUTKIB

1.1. ITonaATTH cucTeMH OPOHIOBAHHS

[ToHATT cucteMu OPOHIOBAHHS BiJHOCHUTBHCS IO CHUCTEMH, ITPU3HAYEHOT
JUIS TIOJIETIIEHHsT OpOHIOBaHHS TOBapiB, MOCIyr abo Miclb KIi€HTaMH,
KOpHCTyBadaMH a00 rOCTSAMH ITEBHOTO IiIPHEMCTBA, Ioaii Tomo. Llg cucrema
IIMPOKO BUKOPHCTOBYETHCS B PI3HUX Tally3sX, TaKHX sIK TOTENbHHI Oi3Hec,
TPaHCIOPT 1 pO3Bary.

Kommernisi cucremMu OpoHIOBaHHS Oepe CBiil moyaTok Ha moyaTky XX
CTOJITTSI, KOJIM TaKi MiAMPUEMCTBA, SIK TOTEJ Ta aBiakKOMIIaHii, II04ail MacoBO
BUKOPHUCTOBYBATH PYYHI CHCTEMH JJIsi KepyBaHHS OpoHroBanHsamu. Lli pyuni
CHUCTEMU Tependavalii BUKOPUCTAHHS TAlEepPOBUX 3alUCIB, OYyXTalTepChbKUX
KHUT 1 Tene(OHHOTo 3B’S3KYy, 10 POOHIIO MPOIeC KepyBaHHSI OpPOHIOBAHHIMH
TPYIOMICTKUM 1 CXHWIIBHAM /10 TOMHIIIOK [4].

Y 1960-x pokax mosiBa KOMII IOTEpPHUX TEXHOJIOT1H MPUBEIIA 10 PO3BUTKY
CIICKTPOHHUX CHCTEM OPOHIOBaHHS, SIKi aBTOMATH3YBaJIH MPOIeC OPOHIOBAHHS
Ta 3pobmnu #oro Oimpm edexktuBHEM. Ileprry enekTpoHHY cHCTEMY
OpontoBaHHs Oyno pospodieHo American Airlinesy 1960 pomi, 1 BoHa
[O03BOJIsIa TYpPUCTHYHUM areHTaM pOOWUTH OpOHIOBaHHS B EICKTPOHHOMY
BUTJISI/IL, @ HE I3BOHUTH B o(ic aBiakommawii [8].

[TpoTsAroM HAaCTYMHUX KiJIbKOX AECSATUIITH BUKOPHCTAHHS €IEKTPOHHUX
cUCTEeM OpOHIOBaHHS CTAJNO BCe OLTBII MOMIMPEHNUM Y TYPUCTUYHIN iHAYCTPIi, a
IHII aBlaKOMIIaHIl Ta roTeni po3pobisin BiacHi cucremu. Li cucremu
cnoyatky OasyBanmucs Ha MeiH(ppeiiMax 1 Oynu AOCTYHHI Jumie Jyis
TYPUCTHYHHX areHTiB Ta IHIINX Mpodecionamis ramysi [5].

Y 1990-x pokax 3 TMOYAaTKOM TOUIMpEHHS [HTEepHeTy, ModYaan
(GopMyBatich i cucTeMM OHIaHH-OPOHIOBAHHS, sKi MO3BOJNANM KIi€HTaM

KOMITaHI# poOuTn OpoHIOBaHHSA Oe3MmocepeqHbo dYepe3 BeO-callTH, a He
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3BEpPTATHUCS /IO TypareHra 4u TejaeonyBaT B odic OpoHtoBanHs [6]. [HTepHeT
TAKOXX JIaB MOXIMBICTh KOMIIAHISIM TIPOMIOHYBATH B pEaJbHOMY 4aci
iHpopMallil0 TPO JMOCTYNHICTH 1 I[HHM, a TaKoX OHJIAHH-OIUIAaTy Ta
MiATBEPIKEHHS OPOHIOBAHb.

TakuM uYmHOM, crucTeMa OpPOHIOBaHHS — II€ TaKOXX KOMIT IOTEpHU30BaHa
cHCTeMa, SKa J03BOJISIE KIIEHTaM pOOUTH OpOHIOBAaHHS OHJIAIH, MO TenehoHy
abo ocobucro. L cucrema gonomarae KepyBaTH OpOHIOBAHHSIMHE, CKOPOUYBaTH
Yyac O4iKyBaHHs Ta MiJIBUIIYBATU PiBEHb 33/I0BOJICHOCTI KIieHTIB. Lle no3Bosie
iAnpUeEMCTBaM e(DEKTHBHO PO3MOAUIATH PECypCcH, Kpalle IUIAaHyBaTH Ta
OINTHMI3yBaTH OTPHUMAHHS MPUOYTKY.

TpaauuiitHO cucTeMa OpOHIOBaHHS NPAIIOE, JO3BOJIIOYM KIIIEHTAM
BHUOpaTH OakaHy JaTy Ta 4ac Juisi OpOHIOBaHHS, KUTBKICTh HEOOXITHUX MicCIlb, a
TaKOXK Oy/b-sKi 10JaTKkoBI nociyru. [oTiM crctema 00pobIisie 3amuT 1 popmye
niATBepIKeHHsT OpoHioBaHHs. CHcTeMa OpOHIOBaHHS TaKOXX MOXKE HallaBaTh
KIIIEHTaM OHOBJICHHSI B PEXXHMi peaslbHOTO 4acy MO0 HasiBHOCTI, LiH 1 Oy/Ib-
SIKMX 3MIH 200 CKacyBaHb OPOHIOBaHHSI.

CyuacHi cucteMu OpOHIOBaHHS BUKOPUCTOBYIOTHCS B 0araThboX raiyssx,
BKJIFOYAIOYM TOTENbHUI Oi3HEC, TPAHCIIOPT, PO3BAard Ta OXOPOHY 3I0pOB’sL.
Bonu meperBopuiincs Ha CKIAIHI XMapHi IUIaTQOPMH, SKi MPONOHYIOTH TakKi
¢byHKLil, IK MOOLIEHE OpPOHIOBAHHS, IHTETPAIil0 COLIAJILHUX MEZia Ta aHali3
maumx. L{i cuctemu BimirparoTe BUpIMIAIbHY POJIb y JOMOMO31 KOMIaHisIM
KepyBaTh OpOHIOBAaHHSIMH, ONTHMI3yBaTH PO3MOJI PECypciB 1 MOKpAIIyBaTH
B33a€EMOJIIIO 3 KJIIEHTAMH, TUM CAMHM CIPUSIOYN YCIiXy Oi3HECY Ta € KIHOYOBUM

KOMMOHEHTOM By Ob-saxoro cygacHoro 6i3Hecy.
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1.2. CrpykTypa Mepe:xi cucTteMu OPOHIOBAaHHS

CTpyKTypa Mepexi CHCTEeMH OpOHIOBAHHS 3aJICKHUTHh BiJl KOHKPETHOI
peamizanii Ta BuMor cuctemMu. OJHaK € JesKi 3arajbHi KOMIIOHEHTH, SKi

3a3BHYAil MPUCYTHI B Mepexki cuctemu OpoHtoBaHHS (puc. 1.1).

Puc. 1.1. OcHOBHi KOMIIOHEHTH Mepexi cucTeMu OPOHIOBAHHA
Jxepeno: po3podaeHo aBTopom [1].

1. Kiientceki iHTepdeiicu — wne inTepdelicu, dvepe3 sKi KiHIEBI
KOpUCTYyBa4l a00 KJIIEHTH OTPUMYIOTh IOCTYI JIO CHCTEMH OpOHIOBAaHHS.
Takumu inTepdeiicamu MOXyTh OyTH BeO-CANT abo MOGIIBHMI JTOIATOK.
KiieHT BHKOPUCTOBYIOTH 1Ii iHTep(eiicH Al MEepeBipKU HASBHOCTI MICIIb,

OpOHIOBaHHS Ta KepyBaHHs OpOHIOBaHHAMH.
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2. ba3a naHuX — HEHTPAJIBHUI KOMIOHEHT MEPEeXi CUCTeMH OPOHIOBaHHS,
saKuii 30epirae BCio iH(pOpMAaIlil0 PO OPOHIOBAHHS, BKJIIOYAIOYM iH(OPMAIIIIO
Mpo KJIEHTIB, JeTalli OpOHIOBAaHHS, IIHM Ta HasBHICTh. baza manux 3a3Buyai
PO3MINIYETHCS Ha CEpBEPI, 1 10 HEi MArOTh JOCTYI Pi3HI KOMIIOHEHTH CHCTEMH
6poHIOBaHHSA.

3. MexaHi3M OpOHIOBaHHS — 1€ KOMIIOHEHT, KUl 00po0iisie 3anuTH Ha
OpOHIOBaHHSI Ta OHOBIIOE 0a3y JAaHWX BiANOBIAHOIO iH(opMamiero. MexaHi3m
OpoHIOBaHHS TIEpEeBIpsE HAsSBHICTh PECYPCIB, PO3PaXOBYE I[IHH Ta HaJCHUJIAE
KITIEHTaM €JIEKTPOHHI JIMCTH 3 MiITBEPIKEHHSIM.

4. TlnaTiKHEWNA D03 — 1€ KOMIOHEHT, SKAW 00poOIsie TurtaTexi s
cucteMu OpoHIOBaHHs. BiH B3aemojie 31 CTOPOHHIMU ILIATDKHUMHU CepBicaMu
Ta 6e31meyHo 00po0IITe TATKHY iH(OpPMAITiI0, HAZaHy KITiIEHTaMH.

5. TnTepdeiic kepyBaHHS — I1Ie¢ KOMIIOHEHT, SIKUH TO3BOJISIE CHCTEMHHM
aJIMiHICTpaTopam KepyBaTH cucTeMoro OpontoBanHs. Lleit inTepdeiic Hanae Taki
¢yHKOII, SK KepyBaHHS pecypcaMmH, KepyBaHHsS Il[iHaMH, 3BITYBaHHS,
YHOPaBIIIHHS POJIIMU B CUCTEMI TOIIIO.

6. Iurepdeiicu inrerpamii. Cuctemi OpOHIOBaHHS MOXKE 3HAJOOUTHUCS
iHTerpamist 3 IHIIUMHA CHCTEMaMH, TAKHMMH SK CHCTEMHU YIPABIIHHS MaiHOM,
CHUCTEMHU VIPABIIHHS B3a€MOBIHOCHHAMHU 3 KIi€EHTamMd ab0 CHUCTeMHU
ByxranTepcekoro obmiky. InTepQeiicu iHTerpanii J03BONAIOTH UM CHCTEMAM
oOmiHroBaTHcs iH(pOpMaIiero Ta Oe3nepediiHO MPaIIOBATH Pa3oM.

7. IndpacTpykrypa Mepexi — anaparHi Ta MpOrpaMHi KOMIIOHEHTH, SIKI
3a0e3MeuyoTh 3B’A30K MIDK pI3HUMH KOMIIOHGHTAMH MEpPEeXi CHCTEMH
6pOH}OBaHHF|: MapUIpyTH3aTOpH, KOMYTaTOpH, CEpPBEPH Ta IHIIE MEPEKEBE
obnagHaHHA.

[lincymoByroun, MepekeBa CTPYKTypa CHCTEMH OpOHIOBaHHS €
CKJIaHOI0 Ta BKJIIOYAE€ pIi3HI KOMIIOHEHTH, $IKI TMPAIIOIOTh pa3oM, 1100

3a0e3neuntr Oe3rnepeOiiiHe OpOHIOBaHHS Ui KII€HTIB. Mepeka CHUCTeMH
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pe3epBYyBaHHs MOBUHHA OyTH pO3po0JieHa Ta peTeNbHO MiATPUMYBATHCS, 00

3a0e3MeUnTH HAIIHICTh, O3MeKy Ta MacIITabOBaHICTh CUCTEMH.
1.3. Knacudikauisi cucrem GpoHIOBAHHS

Cucremu OpOHIOBaHHS MOXKHA KIacU(IKyBaTH 32 PI3HUMHU KPHUTEPISIMH,

TaKUMH SK raiy3b, IpU3HA4YeHHS, (PyHKIIOHANBHICTE 1 TexHoJoris (puc. 1.2).

Puc. 1.2. OcHoBHI cucTemu Kiaacugikanii cucrem OpoHIOBaHHS
Jxepeno: po3podaeHo aBTopom [3].

Kiacudikarmiss 3a ramy3eBOr0 O3HAKOK: CHCTEMH OpPOHIOBaHHS MOJKHA
KIacu(iKyBaTH 3a Taly33l0, y SKili BOHM BHKOPHCTOBYIOThCS. Hampuxian,
CHUCTEeMH OpOHIOBaHHS, CHCTEMH OpOHIOBAaHHS TOTEIIB, aBiaKOMIIaHIiMH,
pecTopaHiB TOIIO.

Knacudikarist 3a npu3HAYeHHSM: CHUCTEMH OpOHIOBAHHS MOXKHA
KJIacu(ikyBaTH 3a Npu3HaYeHHsIM. Hampukiam, neski cHCTeMH OpOHIOBaHHS
MpU3HAUEHI Uil KepyBaHHS OpOHIOBaHHSIM PECYpCiB, TOAL SIK iHIII HaJIar0Th
KOpHCTyBauaM JIOCTYIl JO CHUCTeMH peecTpamii Ha MEBHY moJilo abo

[UIAHYBAHHsI OHJIaH-3YCTPiYen.
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Knacudikaris Ha OCHOBI (DYHKIIOHATHPHUX MOXKIIHUBOCTCH: CHCTEMH
OpOHIOBaHHS MOXXHA KJIACU(PIKyBaTH Ha OCHOBI TXHBOI (PYHKIIOHATBHOCTI.
Hanpuknaz, nesiki cucteMu NporoHy0Th iH(opMallito Mpo JOCTYIHICTh 1 LiHU
B peaJbHOMY 4Yaci, TOJl SK iHINI HaJaroTh pO3MIMpeHi (YHKIIi, Taki K
aBTOMATHYHA PEECTpallis, MPOrpaMu JIOSUIBHOCTI Ta IEPCOHAi30BaHi
pexomenamii [12].

Knacudikaris Ha OCHOBI TEXHOJOTiH: CHCTEMH OpOHIOBAaHHS MO>KHA
knacu(ikyBaTH Ha OCHOBI TEXHOJIOTIi, sIka BHKOPHCTOBYETbCS JUIS 1X
BIPOBa/DKeHHA. Hampuknan, aeski CHCTEeMH BHKOPUCTOBYHOTh apXiTEKTypy
KNIEHT-cepBep, a iHII BUKOPHCTOBYIOTH XMApPHY TEXHONOTI0. JesKi crucTeMu
pPO3pOOJICHO 3 BUKOPHUCTAHHSAM 3alaTeHTOBAHOI TEXHOJOTIi, TOAI SK 1HII
BHUKOPHCTOBYIOTh MPOTpaMHE 3a0€3MEeYCHHS 3 BIIKPUTUM KOJIOM.

Knacudikaiiiss Ha OCHOBI JIOCTYIly: CUCTEMH OPOHIOBAHHS TaKOX MOXHA
kiacu(ikyBaTH Ha OCHOBI THITY JIOCTYITY, SIKWIl BOHH ITPONOHYIOTh. Hanpukian,
JI0 JIEAKMX CHCTeM OpOHIOBaHHSA MOXHA OTpUMaTH noctyn OyAb-xTo wepes
IntepHer, iHIII — JOCTYNHI TINBKM JUIS BHYTPILUIHBOTO BHKOPHCTAHHS
MePCOHAIIOM NIEBHOI OpraHizarii.

Takum unHOM, Kinacudikalis cucteM OpOHIOBaHHS 0a3yeThCsl HA Pi3HUX
KPHUTEPIsIX, TAKUX SIK Taly3b, MPU3HAUCHHS, (DYHKIIOHAIBHICTD, TEXHOJIOTIS Ta
noctyn. Po3yMmiHHS kiacudikaimii cucteM OpOHIOBaHHS € BaXKIMBHUM JUIS

BHOOPY NPAaBUIIBHOI CHCTEMH /ISl KOHKPETHOTO Oi3HECY UM Taysi.
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1.4. Komn'roTepHi Mepe:keBi TeXHOJIOTIl, 10 BUKOPHCTOBYIOTHCSI B

CHCTEMaX GPOHIOBZIHHH

Cucremu OpOHIOBAHHS € HEBII’€MHUM KOMIIOHEHTOM 0araThox rajysed i
BUKOPHCTOBYIOTBCSI KOMITAHISIMU JUTS aBTOMATH3allil Ta ONTUMI3amil mporecy
OpoHIOBaHHS. 3 PO3BHTKOM TEXHOJOTIH cHCTeMH OpOHIOBaHHS PO3BHHYIHCH,
mo0 BKIIOYUTH TEXHOJOrI KOMII'IOTEPHHX Mepex, sKi 3a0e3MmedyroTh
Oe3mepebiiHUI 3B’S30K 1 Tepegady MAaHUX MDK DI3HIMH CHCTEeMaMH Ta
NPUCTPOSAMM.

OnHi€l0 3 OCHOBHHX KOMIT'IOTEPHHX MEPEKEBHX TEXHOJOTIH, 1110
BUKOPHCTOBYIOTBCSI B CUCTEMax OpOHIOBaHHS, € IHTepHeT. [HTepHeT No3Bose
cucteMaM OpOHIOBaHHsS OyTH JOCTYHHHMMH JUIs TJIOOANbHOT — ayAuTOpii,
HONETIYIOYH IIPOIEeC OpPOHIOBAaHHA I KIIEHTiB 3 OY[Ob-fk0i TOYKH CBITY.
[HTEepHET TakoX [O3BOJIIE OHOBIIIOBATH Ta CHHXPOHI3YBaTH JaHI B PEIKUMI
peabHOro 4Yacy, 3a0e3rnedylodyH TOYHICTh 1 aKTyaJbHICTh JaHUX OpOHIOBaHHS
Ha BCIX CUCTEMaX 1 IPHUCTPOSIX.

llle ogHa BaXJIMBa TEXHOJOTiS, K4 BHKOPHCTOBYETHCS B CYYaCHHX
CUCTeMax OpoHIOBaHHA, — L€ XMapHi oOuucieHHA. XMapHi OOUYHUCIECHHS
JIO3BOJSIFOTH PO3MIIIYBaTH CHCTEMH OpOHIOBaHHS Ha BiJJIAICHUX CEpBEpax,
3MEHIIYIOYH MOTPe0yY Y JOPOroMy arapaTHOMY Ta MPOTrpaMHOMY 3a0e3MeUeHHi.
Ll TexHOJNOrisA TakoX 3abe3ledye IIBUIKE MaclITaOyBaHHS, O3BOJISIOUH
cucTeMaM OpOHIOBaHHS 0OpOOJIATH BENHKI 00CsITH OpOHIOBAHb 1 TPAH3aKIIH y
MiKOBI niepionu [7].

Okpim [HTEepHETY Ta XMapHUX OOYHCIICHb, CHCTEMU OPOHIOBAHHS TaKOX

BKJIFOYAFOTh Pi3HI MEPEkKEBi IPOTOKOIH Ta CTAHAAPTH JJISL OJIETICHHS 3B’ 3Ky
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MiX pi3HHMH CHCTEMaMH Ta IPUCTPOsIMU. Hampukian, cucteMu pe3epByBaHHS
BUKOPHCTOBYIOTH Taki nporokony, sk TCP/IP, HTTP ta SMTP, nns nepenaui
JAaHUX MDK cepBepamu Ta mpuctposimu. Taki cranmaptu, sk XML i JSON,
TAaKOX  BHUKOPHCTOBYIOTBCS JUIS  3a0€3NeUeHHs  Mmepefadi  JaHux Y
CTaHIAapTH30BaHOMY (opMarTi, SKUl MOXKHA JIETKO IHTEpHpEeTyBaTh Ta
00pobmsiTh pizHUMHU cucteMamu [11].

Hapemri, cuctemn OpOHIOBaHHS TakOXX BHKOPHCTOBYIOTH  Di3HI
TEXHOJIOT1i Oe3meku Juisi 3axucTy KOHQDIACHIIMHUX JaHuX 1 3armoOiraHHs
HECaHKIIOHOBaHOMY  jocTymy. Lli  Texsomorii ©Oe3meku  BKJIIOYAOTh
W pPYyBaHHua, OpaHaMayepd Ta CHCTEMH BHUSIBICHHS BTOPTHEHbB, SIKi Pa3oM
3a0e3neuyloTh KOH(DINCHLIHHICTh 1 Oe3neKy [OaHWX pe3epBYBaHHS Ta
KOPUCTYBauiB.

OTKe, KOMIT'FOTEepHI MEpeXeBl TEXHOJIOTii € BaXKJIMBUM KOMIIOHEHTOM
Cy4aCHHMX CHUCTEM OpOHIOBaHHs. I[HTEpHET, XMapHi OOYHMCIEHHS, MEpEeKeBi
MPOTOKOJM Ta TEXHOJIOTIi OE3MeKH BHKOPHCTOBYIOTBCS UL 3a0e3NeyeHHs
Oe3nepebiiiHOro 3B’SI3Ky Ta MepeAadi JaHUuX MDK PI3HUMH CHUCTEMaMH Ta
MPUCTPOSIMU,  TOKpAIlyroud  e(PeKTUBHICTH 1  e(QEeKTHBHICTh  CHUCTEM
OpontoBaHHA. OCKUIBKM TEXHOJIOTiSl TIPOJOBXKYE PO3BHBATHUCS, ILIJIKOM
IMOBIPHO, 110 CHCTEMH OpOHIOBaHHS OyAyTh BKIIIOYATH Ie OUIBII MPOCYHYTI
TEXHOJOTil KOMITIOTEPHUX MEPEX JJsi TMOJAJBIIOr0 PO3IIMPEHHS CBOIX

MOJKJIMBOCTEH 1 ()YHKIIOHATBHOCTI.

1.5. OcobauBocTi pyHKIHIOHYBAHHS cHCTeM OPOHIOBAHHSA B 3aJi3HUYHINH

ranysi

Cucremn OpOHIOBaHHS B 3aJi3HUYHIN Tramy3i 3HAYHO PO3BHHYJHCS
MPOTSTOM 0arathb0X pOKIB, a IXHS po0OTa XapaKTepH3YEThCS ACKUIbKOMA
KIIIOYOBUMH OCOOJIMBOCTAMM, SKi 3a0e3nedyloTh e(eKTHBHI Ta JOCTYIHI

nporecy OpOHIOBAHHS Ta MPOJaKy KBUTKIB.
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OnHi€l0 3 KIIFOYOBUX OCOOJIMBOCTEH cHCTeM OpOHIOBAHHS B 3aJli3HUYHIN
ranysi € ix 37aTHiCTh 00pOOIIATH BeNUKI 00caru OpOHIOBaHb 1 TpaH3akiii. 1le
0COOJMBO BaXKIIMBO B IHAYCTpii 3 BEIMKHM OOCSITOM Ta INBUAKICTH OOMiHY
JIaHWUX, JIe COTHI a00 HaBiTh THCSYI MACaKUPIB MOXYTh OpPOHIOBATH KBHTKH
onHoyacHo. CHCTeMHU pe3epByBaHHs TOBHHHI OyTH B 3M031 00poOmsaTH 1ei
o0csT 6€3 IIKOIM IS TPOyKTHBHOCTI Ta 0€3 3aTPHMOK.

[HIIOI0 BaXUTMBOIO OCOONMBICTIO CHUCTEM OpOHIOBaHHS B 3ali3HUYHIN
raiy3i € iX 37aTHICTh KepyBaTH 3amacaMi KBUTKIB 1 I[IHOYTBOpeHHsIM. CrcTeMu
OpOHIOBaHHS BKJIOYAIOTh aJTOPUTMU Ta IHCTPYMEHTH, SIKi aHaIi3yIOTh
ICTOpHYHI aHi OPOHIOBAHHS Ta TEHJICHIII PHUHKY, 100 BU3HAYUTH ONTUMANBHI
piBHI 3amaciB i cTparerii IIHOYTBOPEHHS JUIS PI3HUX MapUIpyTiB 1 Kiacis
moopokeit. Ile mae 3Mory 3ai3HUISIM MaKCHUMIi3yBaTH MPHOYTOK, OJJHOYACHO
rapaHTyO4YH JOCTYIHICTh MICIb JIJISl KIIIEHTIB 32 MPUHHATHUMH [[IHAMH.

TpeTboto 0COONMBICTIO CHCTEM OpPOHIOBaHHS B Cy4YacHIM 3aji3HUYHIN
rajmysi € iX iHTerpamis 3 IHIIMMH CHUCTEMaMM Ta Mociayramu. Hampuxian,
CUCTEMH OpOHIOBAaHHS MOXYTh OYyTH IHTETPOBaHI 3 IJIATDKHUMH [LIIO3aMH,
cUCTeMaMH YIpaBIiHHS B3aeMoBiHOcHHamu 3 kiieHtamu (CRM) Ta iHmIuM#u
CEpBEPHUMH CHUCTEMaMH Uil 3a0e3redeHHs Oe3nepebiiHoro Ta eeKTHBHOTO
mnporiecy OpOHIOBaHHS Ta MpPOAaxy KBHUTKIB. Ll iHTerpaiiis Jg03BOIIsE
nacakupaM OpOHIOBATH KBHUTKH, 3IIHCHIOBATH ILIaTeXi Ta OTPUMYBATH
MiTBEPHKCHHS Ta CTIOBIIIICHHAS Yepe3 €AUHY TIaThopMy.

Kpim Toro, cucremMn OpOHIOBaHHS B 3aJi3HUYHIN rainy3i TaKOX MOBHHHI
OyTH 3maTHI BHUKOHYBaTH CKJIQJHI BHMOTH INOJO MapHIpyTH3allii Ta
IUTaHYBaHHs. 3ali3HUIl MPAIIOITh HA CKIAMHIN Mepexi IUBIXIB 1 CTaHIH, 1
CHUCTEMH OpPOHIOBAaHHS MOBUHHI MaTH MOXJIMBICTh OPIEHTYBATUCS B LI MEpPexi,
00 3HAXOMUTH ONTUMAJbHI MapUIpyTH Ta PO3KIamu AN macaxupis. s
I[LOT'O TOTPIOHI CKJIA/IHI AITOPUTMH Ta THCTPYMEHTH, SIKi MOXKYTb ONITUMIi3yBaTh

Taki (aKToOpH, SIK Yac y 10po3i, BapTiCTh i 3pYUHICTb.
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Cucremu OpOHIOBaHHS B 3ali3HMYHIA Traiy3l Tako)X INOBHHHI MaTH
MOJJIMBICTh OOpOOJISITH CHEIialbHI 3alUTA Ta PO3MIIICHHs (pi3HI Kiacu
MaCaXUPCHKUX MiCIlb, JIOJIATKOBI TOCIYTH, BpaxyBaHHS TOTped oci0 3
00MEXCHIMH MO>KJIIMBOCTSIMH TOIIO).

[MincymoBytoum, cucTeMH OpOHIOBaHHS B  3ali3HUYHIN  ramysi
XaPaKTepU3yIThCS KiTbKOMa KIIFOYOBUMH OCOOJHMBOCTSMH, BKJIIOYAIOYH iX
3JIaTHICTH 0OPOOIIATH BEIHKI 00cATH OpOHIOBAaHb, KEPYBATH 3alacaMH KBHUTKIB 1
LIHOYTBOPEHHSIM, I1HTEIPYBaTHCA 3 IHIIMMH CHUCTEMaMH Ta IOCIYraMH,
00pOONIATH CKJIAMHI BUMOTH MO0 MapIIpyTH3allii Ta IUIaHyBaHHS, a TaKOXK
3aJOBOJILHATH CIICIanbHI 3amuTH. Ta posMimeHHs. L{i ¢yHKOIl 103BONSIOTH
3aITI3HUISIM HallaBaTH eEeKTHBHI IOCIYrH OPOHIOBAHHS Ta MPOJAXKy KBUTKIB

nacaxupam, Cripusrouu IIO3IITTIBI{Oh[y,H()CBiH}/IIOIK)p(DKi.

Bunyyvernn . . .
CX0XiCTb LUuTtatn MocunanHs F y A NiomiHa cumsonis KomeHTapi
TekcT


https://unicheck.com

ID banny:

HasBa pokymMmeHTa: lNonos 1015193292

22

PO31JI 2. METOAOJIOI'TA PO3POBKHU TA TIPOEKTYBAHHSA
CNCTEMIK

2.1 BuOip MeToAiB Ta TeXHOJIOTIiil 119 po3po0KU cUCTEMU

Jis peanizamii apxiTeKTypHOTO piBHS Oyino oOpaHo iH(OpMaIiiiHy
cUCTeMy OpOHIOBAaHHS 3aJi3HMYHMX KBHUTKIB 3 MOJIMBICTIO MacIITaOyBaHHS
cepBicy. BuKOpHCTOBYIOYM CydyacHI MPOrpaMHi TEXHOJOTrii, HEOOXiJIHO
PO3pOOHUTH CHCTEMY 3 BUKOPHUCTAaHHSM HEpEJIiiHHOI 0a3u JaHUX Ha OCHOBI
TOPU30HTAIBHOTO PO3MOALTY JaHHX.

Po3po0ieHa cucteMa MoOBMHHA MATH TaKi KPUTEPIi:

- MaclITa0yBaHHS CHCTEMH TIpH HEOOXIIMHOCTI 3OUIBIICHHS pecypciB
00pOOKY TaHUX;
- MBHUAKA 00pOOKAa 3aMUTIB, OCKUIBKA PO3MOBCIO/DKEHHS CaMOl CHCTEMH

CIpHSI€ MiABUINEHHIO 11 IPOAYKTUBHOCTI;

- KNIEHT-cepBepHuii madiod I13.

Y pobori Oyae NPOAEMOHCTPOBAHO BHKOPHCTAHHS — BIIACHOTO
MIPOTPaMHOTO MPOIYKTY JJIsl aBTOMATH3allii OpOHIOBaHHS 3aJ1I3HUYHUX KBUTKIB,
a TaKOX Cy4acHOI apXiTeKTypHOi Mojeni piBHSA 0a3d NaHUX sl OOPOOKH
BEJIMKUX 00CATIB TaHUX.

[TporpaMHMii IPOIYKT MOBUHEH MATH Taki (QYHKIIIT:

aBTOPH3allis B CHCTEMI;

- TIeperJIsi]] MOKJIMBOCTI OPOHIOBAHHSI 3aJII3HUYHUX KBHUTKIB;
- MOXJIMBICTh HaJ[aHHS Pi3HUX PIBHIB JOCTYIY /10 (3a1i3HUYHOT) KBUTKOBOL

cncTemu;

OIJIAA KOPUCTYBAUiB CUCTEMMU,

IMIprn po3poOui momiOHOI CcHCTEMH BaXKJIMBHM AacleKTOM € BHOIp
BiJITIOBIIHUX TEXHOJIOTIN sl CTBOpEHHS iHQOPMALIIHHOT cCCTeMU OPOHIOBAHHS
3aJI3HMYHUX KBHUTKIB. [HCTpyMeHTH, 300paxkeHi Ha puc. 2.1, Oynu BUKOpUCTaHi

JUTSL PO3POOKH IIET CHCTEMH.
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Puc. 2.1. IncTpyMeHTH PO3pPOOKH cHCTeMH
JIxepesio: po3po0biieHO aBTOPOM Ha OCHOBI Jpkepeda [2].
Y  po3pobii mporpamu  iHGOpPMAIIHHOT CHCTEMH  OpOHIOBAHHS
3aJI3HUYHHUX KBUTKIB O0yJI0 BHKOPHHO HHU3Ka TEXHOJIOTIH, cepell sIKHUX:
- cepenouiie po3poOku IntelliJ IDEA;
- MOBa mporpaMmyBaHHs Java st cepBepa [16];
- MOBa rineprekcToBoi po3mitku HTML 3 BukopucTanHsaM TexHonorii JSP
IUIs oprauisaiii Beo-iHTepgency;
- moBa po3mitkn CSS 3 BukopucrtanHsM 0i0mioTexn Bootstrap mms
po3pobku rpadiuHoro inrepdeiicy kopucryaua [23];
- TEXHOJIOTis 3a0e3MmeueH s aBTOMATH3AIlil CKIIalaHHs MPoeKkTy Maven;
- Apache Tomcat 11t po3ropTanHs MPOrpaMu Ha JIOKaJIbHOMY cepsepi [9];
- Git s Bepcii po3po0iIeHoT cucTeMu;
- 6aza mannx MongoDB;
- pensiitaa 6a3a maamx MySQL [21];
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- Junit, mpu3HaYeHa IS HANUCAaHHSA Ta BHUKOHAHHS TECTIB Ha MOBI

IporpamyBaHHs Java;

- PowerMock, sik reHepaTop MakeTiB 00’ €KTiB il yac TecTyBaHHs [15].

Moga nporpamyBaHus Java

MoBa mnporpamyBaHHA Java BUCOKOTO piBHS Oyja BHKOpPHCTaHA IS
HAIllUCAaHHA apXiTeKTypu piBHA Oi3HEC-JIOTIKM (CHCTEMHHX IPOLECIB) 3aBISAKH
cBOiif 00’ €KTHO-OpieHTOBaHIN mpupoxi. Bubip miatdopmu Java Ta i1 peanizamii
JUIS TIPOAYKTY OYB MOTHUBOBaHHMU JOCTYIHICTIO YHCJICHHMX TEXHOJOTIH 1
(bpeiiMBOPKiB, PO3POOICHUX UIS BHPINICHHS HIMPOKOTO KON MPAaKTUYHUX
3aBaanb. OfHIEIO 3 KIIOYOBHX nepesar Java € ii BipryansHa mamuaa (JVM),
ska 3abe3neuye kpocmargopmeHHy cymicHicTh. Lle o3Hauae, 1o mporpama,
CTBOpEHA Ha Java i cKoMIiJIboBaHa B 0aiiT-KoJ, MOke OyTH BUKOHAHA HA Oy/b-
AKIM 1HIIH o1aTdopMi, SKa MATPUMYE BipTyalbHy MamlHHY Java, IpH IOMY
JVM Bucrynae sk piBeHb aOCTpaKIIii Midk KOJIOM 1 00J1a/THAHHSIM.

Kpim Ttoro, moBa mporpamyBaHHs Java € KpamM BHOOpPOM uepes
HasBHICTh BOYJOBaHOrO 30Mpava CMITTS, SKUE Moxe ineHTH(dikyBatu Ta
BUAanATH 00’€KTH, Ha SIKi OUIbIlIE HE MOCHJIAEThCS Mporpama. Xoua 30upad
CMITTA 3amobirae BHUTOKY IaM siTi, po3poOKa IBOTO MPOTPAaMHOTO TPOAYKTY
BUSIBUJIA HEJIOJIK POOOTH 3 IIi€I0 MEepeBarow, a came Te, 10 MPOIEC BUMAarae
JIOJTATKOBOI ONTHAMI3allii ITi1 9ac reHeparii Ta iMIOpTY AaHUX y 0a3y JaHUX.

Sk BXe 3ramyBasioch paHime, Java — me 00’€KTHO-Opi€HTOBaHa MOBa
BHCOKOTO DIBHS 3 CHJIbHOIO THUII3alli€l0, MO MiJABHILYE i1 HaAidHICTh. Java
Ha/Ia€ pi3Hi 3py4Hi IHCTPYMEHTH JJIsl IPOTrpaMicTiB, Taki sk Java API, skuii €
HabOpOM KOMaHJ 1 METOMIB, BKIIIOYAIOYHM ITJKIIOUSHHS N0 0a3u JNaHMX, IO
Oyno mpiopureToM y po3poOui 1iei indopmaniiinoi cucremu. I[lapamurma
06'eKTHO-opiecHTOBaHOrO0 nporpamysands (OOII) Hagimuaa MOBY TaKUMH
BJIACTUBOCTAMH, SIK MAacIITaOOBaHICTh, WIO JIO3BOJsIE  OaraTopasoBo

pO3LIMpPIOBAaTH po3poliieHy cucTeMy. CHCTeMy MOXKHA MacIITa0yBaTH TaKHM
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YUHOM, 1100 JO0JaBaHHs HOBHX KOMIIOHEHTIB HE BHUMAarajo 3MiH iCHYIOUYHX.
KpiMm Toro, mepeBaror0 [bOTO MiAXOAY € MOXIHUBICTE 0aratopa3zoBoro
MOBTOPHOTO BUKOPHCTAHHS HAITUCAHOTO KOy, L0 3HAYHO 3MEHINY€ KUIbKICTh
HAIKCAHOTO KOIY B ILIIOMY.

®peiimBopk Apache Maven

Apache Maven — 1e ¢peiiMBOpK, po3poOJIeHuH 1 aBTOMaTu3amil
30MpaHHsl MPOEKTIB Ha OCHOBI omucy ix cTpykrypu y ¢aitmax POM (Plain
Object Model). ®aitnu POM — e XML-daiinu, siki MicTsTh iHbOpMAILIiIO PO
MPOEKT, KOH(DIryparito Ta 3aJIe)KHOCTI (IOAATKOBI CTPYKTYpPH).

Maven OXOIUTIOE CTAaHAAPTHY CTPYKTYPY KATaJOTiB 32 3aMOBUYBAHHSIM,
IO € QyXe MPaKTHYHUM AJIsl CyMiCHOTO mporpaMmyBaHHA. OCHOBHHI KaTajor
SCI' CKJIAIAETHCS 3 JIBOX KATaJIOTiB: OCHOBHOTO Ta TECTOBOTO (main & test).
Maven BuKOpuCTOBYe Hadip (a3 A KepyBaHHS KHTTEBUM LUKIOM IPOCKTY,
10 3pYYHO TiJl Yac CTBOPEHHs MpoekTiB. Taki koMaHmu, sk clean, sika o4uiiae
MpoeKT, i install, sika BcTaHOBIIOE MporpaMHe 3a0e3MeyYeHHS! B JIOKAJIbHUMA
peno3uTopiii Maven Uit 1OCTYIy po3poOJIEHOT0 MPOrpaMHOro 3ade3nedeHHs
JUIS IHIIMX HPOEKTIB MOTOYHOTO KOPHUCTYBaya, YacTO BUKOPUCTOBYBAJIMCA I
yac 30upaHHs IBOro MPoeKTY.

Mosa po3mitku HTML

[IIo6 po3poOUTH 30BHINIHIA KOMIIOHCHT ITi€l CUCTEMH Ta IMPCACTABUTH
Horo y BHUIIIsiI BEO-CTOPIHKH, OyJI0O BUKOPHCTAHO MOBY PO3MITKH TiIIEPTEKCTY
(HTML). List TexHOJNOTisI € OJHI€I0 3 HAHOLIBLI MIUPOKO BUKOPUCTOBYBAHUX 1
(yHIaMEHTAIBHUX TEXHOJOTIH Uit CTBOPEHHSI OyJb-sIKOi BeO-CTOPIHKH.
3py4Ha CTpykTypa HammcanHs cTopinkd B HTML nonermrye nonaBaHHS
CTOPIHOK, HEOOXIIHUX JJIsi MaclTa0yBaHHS CHUCTEMH, a HasBHICTb TaKUX

aTpuOyTiB, 5K id i class, € mepeBaroro st pedakropunry [13].
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Texnouoria JSP

3aMiCTh CTaTUYHOTO BMICTy, SKHH € HE3MIHHHM, OyJIO TpEINCTaBICHO
Java Servlet nnsi cTBOpeHHsS IWHAMIYHOTO BEO-BMICTY, SKHMH BiANOBiTac Ha
3alUTH KOPHCTYBayiB, HAMPUKIAA TOIIYKOBi 3amuTH. OJHAK BUKOPUCTAHHS
cepBleTy Juis  CTBOpeHHsi mpe3eHTabenbHOi HTML-cropinku He €
ONTHMAJIBHUM PpillleHHAM, a Moxudikaris 3reHepoBaHoi HTML-cTopinku He
BBA)KAEThCSA HAMKPAIOI0 MPAKTHKOK JJIsi HAIMMCAHHS MPE3CHTALIfHOTO PiBHS
MPOrPaMHOTO MPOIYKTY.

Came Ttomy, mosiBa TtexHomorii JSP (JavaServlet Page) cnpomye
MOEJAHAHHS JWHAMIYHOTO Ta CTAaTHYHOrO BeO-koHTeHTy. IlomiOHO 10
nonyssipHoro ASP (Microsoft Active Server Pages), JSP takox 3abe3mnedye
€JIETaHTHHUH MiAXiX 10 TO€THAHHS IMHAMIYHOTO Ta CTaTHYHOTO BEO-BMICTY.
OcHoBHa cropiHKa HanmcaHa Ha MoBi po3MmiTkm HTML, a HasBHICTH
cremiajgbHUX TeTiB 3a0e3lnedye BCTaBKy (pparMeHTiB MpOrpamMHOro koxy Java.
Takum guaOM, JSP He € 3aminoro JavaServlet; ckopimre, 1me pi3Hi TiAX0IU 10
Npe/CTaBICHH NpOoaykTy. Xoua Servlet mepen0ayae BHKOPHCTaHHS MOBHU
po3mitku HTML y kozi Java, JSP Nependauae Bukopucranus Java y cepennHi
crpyktypu HTML. Inmmmu cnoBamu, JSP € 6inbI 3pydHnM cioco6oM poOoTH
3 MPEJICTABJICHHSM BE0O-CTOPIHKH, HIXK CEPBJIET, aJie BiH MEHIII TIOTY)KHUH.

Moga po3mitkn CSS

MoBa po3miTkn kackagaux Tabmwump ctuiiB (CSS) — me cremnianizoBaHa
MOBa, K4 BHKOPHCTOBYETHCS Ui PO3POOKH CTOPIHOK, HANMCAaHUX MOBaMH
po3Mmitkn gaHux. CSS BUKOPHUCTOBYETHCS JUIS MOKPALICHHS Bi3yalbHOI
npuBabIMBOCTI BeO-CcTOpiHOK. BiH mpamtoe 31 mpudramu, KoOIbOpamH,
BUCOTOI0, IIMPUHOIO TA PO3TAIIYBAaHHAM €JEMEHTIB, TAaKUM YHHOM HAaJal04H

CTPYKTYPY 30BHILIHEOMY BHUIJIANY BMIiCTY Ha BEO-CTOPIHLLI.
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Po3nonisiena HepeasniiiHa 6a3a TaHUX
3actocyBanHs TexHONOTii NOoSQL B KOHTEKCTI iH(popMaLiiiHO cucTeMH,
OpieHTOBAaHOI Ha OPOHIOBAHHS 3aJI3HUYHHUX KBHUTKIB, OB SI3aHE B MEPLIY Yepry
31 30epiraHHsAM BEIMKOI KITBKOCTI JaHWX. Taki CHCTEMH MalOTh BHCOKHI
CTYIiHb MacIITabOBaHOCTI Ta 3AaTHI €(pEeKTHBHO OOpPOOIATH BEIUKI OOCATH
JaHUX, a TaKoX 3a0e3MedyBaTH MIATPUMKY HAIIBCTPYKTYpOBaHHX 1 THYYKHX
DaHnx
Cucremu NoSQL mepeBakHO TOKIQNAOThCS Ha IPOCTI  omeparii
YNTaHHSA-3anKcy, N0 BKIIOYAOTh 27 OCHOBHHUX Omepaiiif, MpoayKTHBHICTh
SKUX € KpUTHIHUM (hakropoM. Ha naHmii MOMEHT icHye OinbIne cTa cCHCTEM
NoSQL, kokHa 3 SIKUX XapaKTepU3yEThCs PI3HUMU MoJeisiMu aHux 1 API mis
JIOCTYITY /10 TAaHHX.
basu manmx NoSQL moxHa KiacudikyBaTH 3a 4OTHPMa OCHOBHHMH
KaTeropisiMH, KOXKHA 3 AKUX MiAXOAUTH AJIsl KOHKPETHHUX 3aBaHb, a caMe:
- CXOBHIIIA KIFOU-3HaueHHs (Hanpukiaz, SimpleDB);
- 0a3u JaHuX, oOpieHTOBaHI Ha JokymeHTH (Hampukian, CouchDB,
MongoDB);
- CXOBHWINIa IIMPOKUX CTOBIIIB a00 CiMEWCTBa CTOBIILIB (HAIPHUKIAL,
Cassandra, HBase, Big Table);
- 0asu maHmx rpadie (Hampukian, InfoGrid, InfiniteGraph, Sones
GraphDB).
3HaYyHa HEOJHOPIAHICTh y LMX KATEropisx MOpOJuiia HOBI BUKIUKH B
obmacti po3podku ganux NoSQL, mpuuoMmy pilieHHS MO0 MOICITIOBAHHS
3HAYHO BIUIMBAIOTH Ha BUMOTH JI0 sikocTi. Kpim Toro, moBHicTio opmarizoBaHa
npolieypa MoieNntoBaHHs fanux st cucteM NoSQL mie He icHye, ToMy 110 'y
cucremMax NoSQL posmonin nanux Bigirpae BupilIalbHy ponb, 1 pi3Hi
JIOCHITHUIIBKI MIAXOAM 3ampoBajid €¢(PEeKTUBHI aJrOpUTMH Ta METOIU

pO3IOiTY TaHUX.
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Ba3za nanux MongoDB

Ile mocnmimkeHHs Mae Ha METI MPEICTABUTH CTPATETiI0 MOJICITIOBAHHS,
AKa IOJeruye BUKOpUcTaHHA MongoDB, n0KyMeHTHO-OpiEHTOBaHOI CHCTEMH
KepyBaHHsI 0a3aMu JaHWX. SIK BUIUTMBAE 3 Ha3BU, JOKYMEHTOOPIEHTOBaHI 06a3u
JaHux OynM CTBOpEHI 3 METOI KepyBaHHsS Ta 30epiranHs gokymeHTiB. Lli
JOKYMEHTH KOIYIOThCS 3a JOIIOMOIOI0 CTaHJapTHUX (hOpMaTiB OOMiHY JaHUMH,
takux Ik JSON (00’extHa HoTaris JavaScript), XML a6o BSON (xBitikoBuit
JSON).

VY 06azax JaHMX JIOKYMEHTIB CTOBIICI[b 3HAUEHHsI CKJIAZA€ThCA 3 Tap
aTpuOyYTIB iM’/3HaYCHHS U1 MEBHUX NAHMX, SKi € HAIiBCTPYKTYPOBaHUMH.
OpaMH CTOBIEIb MOXKE MICTUTH BEIHKY KUIbKICTh TaKHX aTPUOYTIB, MPUIOMY
KUTBKICTB 1 THI 3allMCaHUX aTpUOYyTiB MOTEHI[IHHO 3MIHIOIOTHCS B OIHOTO
pszaka fo inmoro. Ha BigMiHy BiJf IPOCTHX CXOBHII KITFOYIB 1 3HAYCHb, 1 KITFOUI,
1 3HAQUEHHS AOCTYIIHI [T MOUTyKY B 0a3i JaHUX JIOKYMEHTIB.

basu nanmx moxymeHtiB MongoDB B OCHOBHOMY BHKOPHCTOBYIOTHCS
Juisl 30epiraHHs Ta KepyBaHHS BETUKMMH KOJISKIISIMU TAaHUX, TAKUX SIK TEKCTOBI
DOKYMEHTMW, NOBiIOMICHH €l1eKTPOHHOI momTH Ta XML-10KyMEeHTH, a TaKOX
KOHIIENTYaJbHI ~ «JIOKYMEHTH»,  SK-OT  JICHOPMalIM30BaHi  (CyKyIIHi)
npe/cTaBieHHs 00’ ekTa 0a3u JaHUX, HANPUKIIA]] MPOAYKTY abo kiieHty. Kpim
TOrO0, BOHM TaKOX MIAXOJATH Uil 30epiraHHs 3arajbHUX JaHUX, TOOTO
HeperymsipHuUX (HAMIBCTPYKTypOBAHHMX) JAAHUX, SKI BHMAaraioTh IIHPOKOTO
BUKOPHUCTAHHS «HYJIbOBHX 3HAYE€Hb)» Y CUCTEMI KEpyBaHHS peIsliiiHOI0 623010
JlaHuX (1€ HyJIeBi 3HaYeHHs (YHKIIOHYIOTH SIK 3aIIOBHIOBAYi /IS BiICYyTHIX a00
HeiCHyIo4nX 3Ha4yeHs) [20].

VYrpaBiiHHS BENTUKUMH Ha0OpaMu AaHuX ab0 BHCOKOIPOTYKTHBHHUMH
IporpaMamHy B cHCTeMax 0a3 JaHWX MOXKE€ CTAHOBHTH CEpPHO3HY MpoOIeMy JUIs
OIHOTO cepBepa. Hampukian, BHCOKa dYacToTa 3alUTIB MOXE BHUCHAXKHTH

pecypcu mporecopa cepsepa. Kpim Toro, koim po3mip pobdodoro Habopy
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MIEPEBUIIY€E OOCAT OMEepPaTHBHOI MaM'sITi, TOCTYITHOI B CUCTEMi, EMHICTh TUCKIB
BBOY-BHUBOIY CTA€ IMCPLIIOPATHOIO.
s BupinieHHs Hux npobieM OyJio 3aponoHOBaHO ABa METOIH
- BEepTUKAIbHE MaCIITa0yBaHHS;
- TOPH30HTAJIbHE MacIITa0yBaHHSI.

Ilepmmit nepenOadae  30UIbIIEHHA IOTY)KHOCTI — amapaTHOrO YU
MPOrpaMHOro 3abe3nedyeHHs NIISIXOM 301IbIICHHS KUTBKOCTI pecypciB. OmHak
0OMEXeHHsI B JOCTYIIHUX TEXHOJIOTISX 1 CyBOpUX amapaTHUX KOH(]Iryparisx
XMapHUX IpOBaiJepiB MOXYTb OOMEXHUTU IHOTEHLIHHY HOTYXXHICTb OAHI€l
MaIMHA U1 JaHOTO pOOOYOro HABAaHTaXKEHHS, IO NPU3BOJUTH JIO
NMPaKTWYHOTO MAaKCUMYMY JUISl BEPTUKAIBHOTO MACIITA0yBaHHSI.

ToMy y UbOMY JOCHIIDKEHHI 30CEpEIUMOCh HA TOPU3OHTATBHOMY
MaciTaOyBaHHi, ske mepeadavae po3moAlT HaOOpYy AaHUX 1 HaBaHTAXKEHHS
CHUCTEMHU MIX JEKUIbKOMa CepBepaMu Ta JIOJABaHHs JIOJIaTKOBUX CEpPBEpIB 3a
notpedu /st 30UTbIISHHS TOTYKHOCTI.

Xoua 3aranbHa MIBUAKICTH a00 MOTYXKHICTh OJHOTO KOMIT FOTEpa MOXKE
OyTH HEBHCOKOIO, KOJKHAa MallMHa MOX€ BIIOPaTUCS 3 YAaCTUHOIO 3arajbHOI0
poOOYOro HABAaHTAXKEHHS, [I0 IMOTCHIIHHO MOXE 3alpolOHYBaTH Kpairy
MPOAYKTUBHICTh, HDKX OJMH BHCOKOIIBHIKICHUH cepBep 13 BHCOKOIO
MPOMYCKHOI 37aTHicTI0. KpiM TOro, po3mMpeHHs MOTYXXHOCTI PO3TOpTaHHS
BHMarae JUIIC OJABaHHS MOJATKOBHUX CEpPBEPIB y pa3i MOTpeOH, IO MOXKE
OyTH JelIeBIIMM, HDK NPUIOaHHS BHCOKONPOIYKTUBHOIO OOJAIHAHHS s
omHoro Komm'rorepa. OpHak med migxix nependadae  30UTbIICHHS
IHppacTPYKTypH Ta CKIIHICTh OOCIYroBYBaHHS M po3ropTranHs. MongoDB
Oyno oOpaHO, TOMY IIIO MIATPUMYE CErMEHTYBaHHs (200 MmIapiHT), M0 3HAYHO
TOJIETIIYE IIeH TTpoIIec.

[Mintpumka  MongoDB ropusonransHoro  macimrabyBaHHS 3

CETMCHTYBAHHA JO3BOJISIE pOSHiHHTH 633y JaHUX Ha OerNﬁ YaCTHHHU,
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pO3TamoBaHi Ha Pi3HUX MAaIIMHAX, 1100 BUPIIINTA OOMEXEHHS OJJHOTO CepBepa.
[poriec cermenTartii nepeadoadae BUOIp KItOYA 3 KOJCKIT Ta PO3AUICHHS JaHUX
3a HOro 3HA4EHHAM [UIS PO3MOJINTY MOKYMEHTIB MK PI3HUMH CErMEHTaMH
KJlacTepa.

Ie#t wmiou, sKWii HA3MBAETbCS CETMEHTHHM KIIIOYEM, MOXe OyTH
iH/IEKCOBaHUM a00 1HIECKCOBAHUM CKIIAJICHUM TIOJIEM i BUKOPUCTOBYETHCS IS
PO3AUICHAS MaHUX Yy KOJEKIi 32 TOIOMOTOI Pi3HMX Jiama3oHiB abo OJIOKiB
3Ha4eHb CETMEHTHOT0 Kitoya. MongoDB po3noainsie 610ku Ta IXHI TOKYMEHTH
MK HIapJaMH B KJIacTepi, MPH I[bOMY OallaHCYBaHHS CETMEHTIB 1 peIuTiKalis €
aBTOMaTH30BaHMMH nponecamu. II[o6 onTuMiyBaTn MPOAYKTHBHICTH 1
MOJJIMBOCTI 0a3M JIaHMX, BOXKJIMBO BUOpATH BiJNOBIIHUI KiIr04U (pparmeHTta Ha
OCHOBI CXEMH JaHHUX 1 OMepalliii 3amuTy Ta 3amucy 0a3um maHuX. BOymoBaHa
miaTpuMKa mapauHry B MongoDB e npuBabnuBoio - QyHKIER s
apxiTeKTOpiB IPOrpamMHOro 3a0e3levyeHHs] 3aBIsKW ii THY4YKid cxeMmi Ta
HNPOCTOTI PO3ropTaHHA. TWM He MEHII, PO3rOPTaHHS IMPOLECY MIAPIUHTY
BUMAra€  peTeIbHOr0  po3rjisiny  iH(pacTpykTypu  Ta  CKJIAIHOCTI
06CcNyrosyBaHHS.

OTtxe, mpu po3poOILll MPOrpaMHUX MPOAYKTIB KPUTHUYHHM (DaKTOPOM €
MpaBWIIbHUN BUOIp 3ac00iB peanizaiii mporpaMHoro 3ade3nedeHHs. Bubpanuii
CTEK TEXHOJOTIH MOXXe 3HAYHO BIUIMHYTH HA TMPOAYKTHBHICTH CHCTEMH,
0COOJIMBO 3 TOYKH 30py MIBUAKOCTI 0OPOOKW 3amlWTiB, HAMIMHOCTI CHCTEMH Ta
CcTablIbHOCTI ITiJ] HABAHTAXKECHHSM.

V 1ipoMy po3iti OyB MPEACTAaBICHUH aHAI3 TEXHOJIOTIH, IPUIATHAX JUIS
po3poOKM 0a3d IaHWX Ha apXiTeKTYpHOMY pIiBHI, 1 OKpeCclieHi OCHOBHI
MPUHIMIK 1X BUKOpHCTaHHs. KpiM TOro, OMMCaHO OCHOBHI TEXHOJIOTI, SKi
BUKOPUCTOBYIOTBCSI B peallizallii MpOrpaMHOr0 MPOAYKTY, BKJIFOYHO MOBa

nporpamyBaHHs Java, CTpyKTypa cKiagaHHS mpoekty Apache Maveni pi3Hi
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METOJM TeCTyBaHHSA. Hapemri, TakoX TpEICTaBICHI OCHOBHI TEXHOJIOTIi

(bpoHTEH PO3pOOKH.
2.2. ApxiTekTypa Ta KOH(Irypauisi KOMIOHEHTIB cCTeMH

[Ipu po3podii mHporpaMHOro MPOAYKTY HEOOXimHUM (akTopoM €
NpaBWIIBHUN BHOIp METOAIB peaizalii mporpaMHoro 3adesnedeHHs. BuOpanmuii
CTeK TEXHOJOTil MOXkKe MaTW 3HAYHMH BIUIMB HA NPOJYKTHBHICTH CHCTEMH,
30KpeMa Ha NIBHJIKICTh 0OPOOKH 3amHTIB, HaIHICTh CUCTEMH Ta CTAOUIBHICTh
cHUCTeMH TTiJ] HaBaHTaXeHHAM [10]. ¥V 1poMy po3mini po3TisiTaeThCs MPOIeC
KOH(QIrypariii TexHOJIOTi#, 1o Oynu o0paHi Ui PO3POOKH apXiTEKTYPHOIO
piBHS 0a3u NaHUX, 1 BUKJIaeHi OCHOBHI IPHHIIUIH IX BUKOPHCTaHHSI.

[Tix wac peanizamii apxiTeKTypu Oi3HEC-JIOTIKH IPOTPAMHOTO MPOAYKTY
BUKOpPUCTOBYBasiuCsl pi3Hi mabionn GoF, Bkmowaroun mabnonu Factory
Method, Team, Singlei Builder. CrpykTypa Hamok OCHOBHUX KaTaJoOTiB

BIJMOBiae cTpyKTypi Maven, sk moka3aHo Ha puc 2.2.
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Puc. 2.2. CTpykTypa nanok B NporpaMHoOMY NPOAYKTI
Jxepeno: po3pobIcHO aBTOPOM Ha OCHOBI Jikepena [18].

OCHOBHI KaTajoru BKIIOYAIOTH SIc, target, .ideaTa Taki ¢aimm, sx
.gitignore, External Libraries, Railway.iml i pom.xml. Ilamka src mMicTUTB
JIOTIKY MPOEKTY Ta pO3/iJIcHa Ha JBi OCHOBHI TAITKU:

- OCHOBHY, SIKa MICTHTB java, pecypcH Ta BeO-004aTKU;
- test, sika MiCTHTb YCi METOJIH 3 MOJLyJIbHUMHU TECTaMH.

[inmpoBa mamka (target) 30epirae CKOMITUTbOBaHI (hallm MPOEKTY, sKi
3r0JIOM PO3TOPTAIOTHCS Ha CEPBEPI.

[Manka .idea MicTUTh iH(pOPMAIIIIO PO TPOEKT 1 € MOYJIEM CEpPEIOBHIIIA

PO3pOOKH, CTBOPEHOTO MPOTpamMoro, a 30BHimHI 0i0miorexu (External Libraries)
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— I MOIYJb, KU 30epirac HaOIp MIKITIOYCHUX 010IOTeK, HEOOXiTHUX IS
peadizaiiii IpoeKTy.

@aiin  Railway.iml CTBOPO€TbCSI  aBTOMAaTHYHO, KOJIM  IPOEKT
IMIIOPTY€EThCS B CEPENIOBUINE PO3POOKH, & TAKOK 3PYYHHH IS BUKOPHUCTAHHS
mijg 9ac nosropHoro imnopty npoekry B IntelliJ IDEA a6o Ha inmmii cepsep.
Qaiin gitignore BifcTexxye BOynoBaHi ¢aiinu, a pom.xml € equaum ¢aiinom
KoH(irypamii MpoeKTy B CTPyKTypi Maven, ™0 MICTHTh HEOOXiTHY
iH(opMallito Mpo 30ipKy MPOEKTY Ta 3aJIEHKHOCTI.

TakuM 4MHOM, OCHOBHA IamlKa IiIPO3AULIETHCS Ha java, pecypcu Ta
webapp. [lanka java MiCTUTB JIOTIKYy TPOEKTY, apxXiTeKTypy piBHS Oi3Hec-
JIOTiKH, KOH(QITypamilo MiAKIIOYEHHs Ta B3a€MOAIl 3 0a3010 JaHHX, a TaKOX
poOOTy 3 TpEe3CHTAIliIHHUM piBHEM, SIKUH OXOIUTIOE iHTepdeic 1 3amuTh

KOPUCTYBauiB.

Puc. 2.3. [lanka pecypciB — NoBiIOMJIeHHS PO NOMMJIKY
Jxepeno: po3pobIcHO aBTOPOM Ha OCHOBI Jikepena [19].
[Manka pecypciB MicTuth KoH(pirypauiiiHi daitmm s podotu 3 6azamu
JaHUX 1 Ui B3aeMonii 3 iHTepdelcoMm, HaNpHKIaa pi3HI TUIH 30epeKEHUX
MTOBIZIOMJICHB, SIK TIOKa3aHO Ha puc. 2.2. Ilamka webapp MICTHTH pealtizaiiro

PIBHS Ipe3eHTAaLli{ TPOCKTY.
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Puc. 2.4. Cxema B3aeMoii Moy 1iB po3po0.JieHoi cucTeMu
JIxepeno: po3pobiieHO aBTOPOM Ha OCHOBI Jukepena [18].

Sk moka3aHo Ha puc. 2.4 mamnka java MiCTUTb KiJbKa MOJJIiB:

Controller, sikuii BIAMOBIJA€ 3a OTPUMAaHHS Ta BIAMOBIIb HA 3aMUTH
(get/post) 3a nonomoroto nporokory HTTP;
- moaynbs Command, sikuii 00po0se 3anuTy;

- MOAyib Service, akuii € MOyJIb Gi3Hec-NOM KW,

Moy util, dao i dto, siki BiAmoBinaroTh 32 B3aEMO/Iit0 3 623010 TaHKX.

[Tix yac mocTaHOBKM 3aBJaHHS OYyJIO BUPIIICHO pO3POOUTH HOBUH MiIXi]
JI0 poOOTH 3 BEIMKMMHU JJAHMMHU IUIIXOM CTBOPEHHSI apXITEKTYpPHOTO PiBHs
6a3u manux. {06 mocsrtu nporo, Oyna oOpana HepensIiitHa po3mnoaiicHa 0aza
nmaanx MongoDB uepes i 3maTHICTS 3py4HO MacmTaOyBaTH CHCTEMY, SIKIIO i€
HeoOxinHo. ['opu3oHTanbHe MaciutadbyBanHs MongoDB Oyno mocsrayTo 3a
JIOTIOMOTOI0 IIAPAMHTY, 3a JOMOMOTrOI0 SKOro 0a3a jgaHux Oyiia po3jijicHa Ha
OKpeMi YaCTHHH, 1 KOKHA YacTHHA OyJia Mpu3HaYeHa OKPEeMOMY CEpBeEpY.

[I{o6 3a0e3neunTH BiIMOBOCTIHKICTD 1 3pYyYHE aBTOMATHYHE BiIHOBJICHHS

JIAaHUX, KOKEH cepBep OyB 3amylieHUM TporiecoM mongod, a i po3poOKu
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po3noxineHoi 6a3u garux y MongoDB 0yno cTBOpeHO JBa CErMEHTH Ta OJIUH
cepBep KOH(Irypariii, KoeH 13 sIKMX CKIIQJa€ThCS 3 TPHOX BY3IIIB.

Po3pobiena cucrema Oyna HanamroBaHa Ha poOOTy 3 0a3010 JaHUX SIK
LEHTPali30BaHUM pPECypcoM, a 3aluTH Ha JjgaHi oOpoOisummcs depes
LEHTpabHUI cepBep (MapIIPyTH3aTOp), SKUH PO3MOIUISAB AaHi Ha pi3HI HAbOpH
PEIUTIK 32 JOTIOMOTOK0 KJTFOUa AP IHHTY.

OCHOBHOIO TTepeBaroo Iii€i apxiTeKTypHOi MoJieli piBHS 0a3u naHux € ii
TOPU30HTAJbHA MAacIITab0OBAaHICTh, KA JO3BOJIAE JIETKO AOAABATH OJAATKOBUH
Ha0ip perurik 0Oe3 MONIKOPKCHHS HAsSBHUX IaHHWX Y Pi3HUX Kiactepax. s
MacmTaOyBaHHS CHCTEMH HEOOXiTHO MpPOCTO CTBOPUTH HOBHM KilacTep 3
HEOOX1THO0 KUTBKICTIO BY3IIB 1 I0IaTH HOro 0 MapiipyTtu3aropa. [Ipu npomy
pO3po0JicHa CHCTEMa MOXKE B3a€EMOJISITH SIK 3 HEPENALIHHOI PO3MOIIICHO
0a3010 TaHKX, TaK 1 3 pessuiiiHo 0asor qanux MySQL.

OCHOBHOIO TepeBaror0 BUKOpUCTaHHS 0a3u nanux MongoDB B 1ipomy
MPOEKTI € B3aEMOJisS 3 JaHWUMH 4Yepe3 MpPOrpaMHUN Koa, a He depe3 SQL-
3aIUTH, YOT'0 HEMOXJIMBO YHUKHYTH IIPHU POOOTI 3 pO3MOLICHOI 6a3010 JaHUX.
BaxmBo Takox Bi3HAYMTH, 110 3MIHU B CTPYKTYpi 0a3u TaHUX MOBUHHI OyTH
BiJJOOpaskeHi TUTBKU B ITPOTPaMHOMY KO/Ii.

Sk Bxke OyJo 3rajaHo paHille, B IbOMY MPOEKTiI BAKOPUCTOBY€EThest Data
Access Object (DAO) i Data Transfer Object (DTO), 819 pob0oTH 3 faHNMN B
nporpamHoMy mponaykti. DTO — 1e mpoctuii 00’ekT, sikuii 30epirae mgaHi Ta
BUKOPHCTOBYEThCS [UIS MIepesiadi JaHUX MIXK KJIacaMH Ta MOIYJISIMH ITPOTPaMH.
V mporpaMHOMy 3a0e3IedeHHi, sike po3riaaeTbes, DTO BUKOPHUCTOBYIOTHCS
Juis 30epiranHs Takux o00’extiB, sk Ticketi TrainRoute, siki MicTATh
iH(OpMALlit0 PO KBUTOK 1 MApIIPYT MOT3/a BiAMOBITHO.

3 inmoro 6oky, DAO iHKancymoe JoTiKy AJIsi OTpUMaHHs, 30epekeHHs

Ta OHOBJICHHA JaHUX TaKHMH OHCpaL[iSIMI/I, AK CTBOPCHHA, 36epe>1<eHH;1,
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YUTAHHS, BUAAJICHHS Ta pelaryBaHHi. Y mporpamMHoMy mpoaykti DAO
iHKancymoe Metoau ais Ticket.

[lepeara Buxopucranas DAO MoNsra€e B TOMy, L0 AAKLL0 BUHNKAE
HEOOXiTHICTh 3MIHUTH MEXaHI3M 30epeKeHHs, MOTPIOHO 3MIHWTH JIUIIE PiBEHb
DAO, a He BCi IOMEHHU B JIOTILll JOMEHY, sIKi BUKOPHCTOBYIOTh piBeHb DAO.
ITonibnum umHoM mepeara DTO momsirae B TOMy, L0 BiH HaJa€ BEJIUKY
THYYKICTh CEPBICHOMY DIBHIO, a 3Tr0JIOM 1 JIu3aifHy Bci€l mporpamu. SIKmo €
3MiHa BUMOTH, SIKa 3MYIIY€ NEPEHTH 10 1HIIOrO 00CATY JaHUX, e HE BIUIMBAE
Ha piBeHb OOCIIyrOBYBaHHS 4YM HaBiTh Ha JoMeH. [loTpiOHO nuie mepeHecTn
smiam g0 kmacy DTO, momaBmm HOBY BIIACTHBICTH, 3aJUINMBIIA 3araJIbHAN
iHTepdelic piBHs 00CITyroByBaHHs 0e3 3MiH.

OTxe, y bOMY PO3JIiTL MPEACTABICHO OTJISAI KOH(DIryparis cucTeMu Ta
6a3u JaHux po3poOIieHol cucteMu. J{oCTiIKEeHO apXITEeKTypy CUCTEMH, a TAKOXK
B3aeMoZir0 ii MOIymiB MiXx cO0OI0 1 3 cucteMoro B 1siomy. OCHOBHa yBara B
IEOMY PO3JIUTI 30Cepe/KeHA Ha PO3POOII apXiTeKTypu 0a3u JTaHUX, 30KpeMa Ha
CTBOpEHHI HepemsiiiHol 0a3M JaHUX 1 PpO3MOALIL CHCTEMH uepe3
TOpU30HTAJbHE MaciuTaOyBaHHSA. AHaNI3 JaHUX CUCTEMH 3IiMCHIOEThCA SK
gepe3 iHTepdeiic, Tak i yepes Tepminan. {00 mosermmTi po3poOKy HamiHHOI
Ta aJarToOBaHOI CTPYKTYPH, ONKCAHO MA0IOHHU Ui poOOTH 3 6a3aMu JaHUX Ta
ixHiMu 00’ekTamm, MO0 rapaHTyBaTH, IO OyIb-sKI TOTCHLIHHI 3MiHH B
CTPYKTYpl JaHWX HE NPHU3BEAYTh J0 HEOodiKyBaHHX IpobieM. Kpim Toro, y
LOMY PO3JUTI PO3MIISJAETHCS CYMICHICTh CHCTEMHU 3 PI3HUMH THUIIaMU 0a3
JIAaHWX, BKJIIOYAIOUM PENsIiiiHI Ta HepelsiiiHi 0a3u JaHuX, 1 aHaNi3yIOThCs

TepeBary Ta HeOJMIKA KOXKHOI 3 HUX.
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PO311J 3. TECTYBAHHS TA EKCIIIYATALISI CUCTEMU
3.1. TecryBaHHs cHCTeMH OPOHIOBAHHS

[Torouna indopmariitna cucremMa OpOHIOBAaHHS 3ali3HUYHUX KBHUTKIB
BukopuctoByBaia JUnit mist winedi MomynbHoro TtectyBanHs. JUnit — e
wiaTopma TecTyBaHHsI, sIKa BUKOPUCTOBY€E aHOTAIll JUIi BUSHAYCHHS METOJIIB
TECTYBaHHS Ta 1X BIAMOBIAHOTO HayamTyBaHHs. Tabmuus 2.1, nojgaHa HibKYe,
MPOMNOHYE BUYEPIHUI MiJCYMOK HaiOinbln 3Hauymmx aHotauid y JUnit as
Bepciit 4.x 1 5.x.

Tabmns 3.1

Anortanii JUnit TecryBanHs
Junit 4 Onunc

@Test [To3Havyae MeTO SIK METOJ
TecTyBaHHs. BiH He Mae KO THUX
aTpuOyTiB, 1 TECTOBI PO3LIMPEHHS B
JUnit Jupiter mparfroroTh Ha OCHOBI
CBOIX CIleliajJbHUX aHOTALli.

@Before Bkasye Ha Te, 1110 aHOTOBaHUH METOA
CJIiI BAKOHYBATH Tepe]l KOXKHUM
TECTOBUM METOIOM.

@After Taxi MeToau yCIIaAKOBYIOTECS, SKIIO
BOHU HE IlepeBU3Ha4YeH1 ad0 3aMiHeHi.

@BeforeClass Bkasye Ha Te, 1110 aHOTOBAaHUI METO/
Mae OyTH BUKOHAHO Iepe yciMa
TECTOBUMHU METOJ[AMHU B TOTOUHOMY
KJ1aci.

@AfterClass Bkasye Ha Te, 1110 aHOTOBaHUN METOJ
Mae OyTH BUKOHAHO MiCHIsl BCIX
TECTOBUX METOIIB Y TOTOYHOMY
Knaci.

@Nested OzHauae, 110 aHOTOBAHUH KJIac €
HECTATUYHUM BKJIAJCHUM TECTOBHM
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KJ1aCOM.

@Disabled Bumukae TectoBuit Ki1ac abo
TECTOBUH METOI,.
Jxepeno: po3poOIcHO aBTOPOM Ha OCHOBI Jikepena [17].

BpaxoByroun Te, mo HpOEKT mependadyaB KepyBaHHS BEIHMKOIO 0a30i0
JIaHHX, MIPOIleC TeCTYBaHHs BUMaraB Bukopuctanus PowerMock sik reneparopa
MaKeTiB 00’ €KTIB.

PowerMock — me moryxHUil (GpeiMBOPK AJsi TeCTyBaHHs Java, SIKWi
PO3LIMPIOE MOMIJIMBOCTI ICHYIOYHX (HPEUMBOPKIB JUIsl TECTYBaHHS, TAKHX SIK
JUniti TestNG. Opniero 3 xmodoBux ocobumBocteir PowerMock € iioro
3[IATHICTh TCHEPYBATH MAKETHI 00’ €KTH JUIsl CKIAJHUX 3aJICKHOCTEH, SIKI BAXKKO
MIEPEBIPUTH 130JIbOBAHO.

@QikTHBHI 00’€KTH — 11e PIKTHBHI 00’€KTH, SKi KOHTPOIHOBAHO IMITYIOTh
MOBEJIHKY peanbHuX 00’€KTiB. BOHH BHKOPHUCTOBYIOTHCS IiJl YaC TECTYyBaHHS
JUIL  3aMiHM  3aleKHOCTEH, sKi BaXKO CTBOPHTH YH MAaHIMyIOBATH
6e3nocepenupo. PowerMock 103Bossie po3poOHHMKaM CTBOPIOBATH iMiTamiiHi
00’eKTH ISl KJaciB, sIKi 3a3BMYail BAXKKO IMITYBaTH, HANpPUKIAJ, CTATUYHI Ta
¢iHamBHI KITacH.

Omxe, PowerMock BukoprcToBye MaHimyssmii — GaiT-komoM  Juis
CTBODEHHS MakeTiB  00’¢kTiB. Maninynsauii 0aWT-koaoM — BKIIOYAOTH
Mo udikanito OalT-KOILy CKOMITIIBOBAaHMX KJIaciB IiJ 4ac BHKOHAHHS, 100
3MIHUTH iX moBeniHKy. Lle no3Bonsie PowerMock 3aMiHIOBaTH BUKJIMKUA METOJIIB
BJIACHOIO TMIOBEJIHKOI0 Ta TMEPEeXOIUIIOBaTH BUKJIMKA KOHCTPYKTOPIB ISt
CTBOPCHHS MaKeTIB 00’ €KTIB.

PowerMock takox Hanae API mist cTBOpeHHST MakeTiB 00’ €KTIiB BpyUHY.
Leit API no3Bosse po3poOHMKaM BH3HAYATH CIELIANbHY IOBEAIHKY IS
METOIiB i KOHCTPYKTOPIB, a TaKOX HAJAIITOBYBATH OYIKyBaHHS ISl BUKJIUKIB

METOJIIB 1 TIOBepTaHuX 3Ha4eHb. PowerMock Takoxk Moe iMiTyBaTH CTaTH4HI
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MeTomu, (iHATBHI METOMU Ta MPUBATHI METOAM, IO POOUTH HOTO I[IHHUM
IHCTPYMEHTOM JIJISI TECTYBAaHHSI CKJIQIHUX CUCTEM.

Jns TecTyBaHHS BUKOPHCTOBYETHCS TEXHIKa MOJYJIBHOTO TECTYBaHH, SIKE
(boKycyeTbCsl Ha  TECTYBaHHI OKPEeMHX OAMHHIL a00 KOMIIOHCHTIB
PO3POOICHOTr0 MPOrPaMHOro 3a0e3MeUeHHsI 130JIbOBAHO Bifl PEIITH CUCTEMH. Y
BOMY IiAXO0/Ii KOXKEH OJIOK 200 METOJ TECTYETHCS OKPEMO, 100 IepeKOHATHCH,
[0 BiH TpAIfO€ HAJICKHUM YHHOM 1 BiJIIOBiNa€ BUMOTaM 1 crienugikamism
cncrtemMmn.

MopynbHU# TecT Ui KOHKPETHOTO METOAY 3a3BHYail BKJIFOYAE TaKi
KPOKMU:

1. HanamtyBaTu TecToBe CepeOBHUIIE: CTBOPUTH SK3EMIUIIP Kiacy, sIKUit
MICTHTb METO/T, SIKH¥ HEOOXiTHO MEPEBIPUTH, 1 iHII[Iai3yBaTH OYIb-IKi 00’ EKTH
a00 3MiHHI, HEOOXI1/IHI JISl TECTy.

2. Bu3HauuTH BXIiJiHI JaHi, IKi BHKOPUCTOBYBATUMYTHCS JUJIsl IEPEBIPKH
Metoay. Lle Moxe BKIIOYaTH mepenady apryMeHTIB Y METOJl, HaJAIITyBaHHS
TECTOBHX JIJaHUX a00 MakeTiB 00 €KTiB a00 iHII[IATi3allii0 TECTOBUX (IKCTYP.

3. Buknukatu MeTOZA, BUKOPHCTOBYIOUM BXIiIHI JaHi, BH3HA4YeHi Ha
MOTEPEHEOMY KPOILIi.

4. TlepeBipre BHXiJ, MO0 MEPEKOHATHUCS, IO METOJA JaB OUIKyBaHUI
pe3ynbTart. Lle MoXke BKITIOUATH MEPEeBipKY MOBEPHEHOTO 3HAYCHHS, MEPEBIPKY
cTaHy 00’€KTiB a00 3MiHHHMX a00 MMEPEBIPKY MOBEIIHKH METOMY.

[JaBaiite po3ristHEMO NPHKIAL MOAYIBHOIO TECTY Ui KOHKPETHOTO
METOAY, BUKOPUCTOBYIOUM siK mpukian wmeron getTicketPrice() kiacy
TicketReservationSystem 3 Hamoro npoekrty. lLleii merox mnpuiimae Tpu
aprymenTu — ticketType, journeyType ipassengerType — i HOBMHEH MOBEPTATH
IiHy KBHUTKA.

Ha puc. 3.1. 300paxeHo mpuKiIag MOIYIBHOTO TECTY UISI METOXY

getTicketPrice().
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Puc. 3.1. Moayabnblii Tect getTicketPrice
Jxepeno: po3pobicHO aBTOPOM Ha OCHOBI Jikepena [17].

Y OmpOoMy TeCTi  CIIOYaTKy CTBOPIOEThCS — CK3EMIUIp  Kiacy
TicketReservationSystem. [lani Bu3HaAuaroTbCs BXiAHI JaHi JJIsl TECTy, SKi
BKJIFOYAKOTh THIT KBUTKA, THII TIOJOPOXKI, THIT MACAXHUPa Ta OYIKYBaHy BapTiCTh
KBUTKa.

[MoriM 13 BXimHMMH AaHUMH BHKIHKaeThes Metof getTicketPrice(), a
pe3yabTat 30epiraerbes B 3MiHHIN actualPrice.

Meton assertEquals() BHUKOPHUCTOBYETbCS JJIsi TOPIBHSHHS 3MIHHHX
expectPrice i actualPrice i mepeBipku TOro, IO METOX JaB OYiKyBaHHHA
pesynbtat. Tperiit apryment mns assertEquals() — e nenmpra abo MakcuMalnbHa
pI3HUISE MDK OYiKyBaHUM 1 (akTHYHUM 3HAUCHHSMH, SKa BBaXKAETHCS
npuiiHATHOIO. Y 1npoMmy Bunaaky gensta 0,001 BHKOpPHCTOBYETBCA JUId
BpaxyBaHHA OyIb-sSKUX IIOMUJIOK 3 IUIABAFOYOI0 KOMOIO.

Leit tect nepesipsie, un meron getTicketPrice() mpaBuibHO 0OUHMCITIOE
I[iHy KBUTKA Ha OCHOBI BXiJHUX JTAaHUX 1 TIOBEPTA€E OUiKyBaHE 3HaUCHHS. Takum
YHHOM, TECTYIOUM OKpeMi METOAW i30JbOBAHO 3a JOIOMOTOK MOIYJIBEHHX
TECTIB, MM MOXXEMO BHSIBHTH IIOMHWIIKM Ha PaHHIX CTafisX pO3poOKU Ta
MIEPEKOHATHUCS, IO Halle MPOTrpaMHE 3a0e3MCUeHHsS BiAMOBia€ BUMOTaM i
cnenudikaIisiM TeXHIYHOTO 3aBJIaHHSI.

IIle oguH THII TECTiB, sSKi BHKOPHCTOBYETHCS IPH TECTYBaHHS I[OTO

MIPOEKTY — [I€ TECTH IHTerparii, sIKi MpU3HAYCHI Ul IEPEBIPKU B3aEMOIii MK
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pi3HI/IMI/I KOMIIOHECHTAMH CHCTEMH. Y ObOMY BHUIIAAKY MH 30CEpCANMOCA Ha

IHTeTpalliifHOMY TecTi st poOoTH 3 6a3010 qanux (puc. 3.2).

Puc. 3.2. InTerpauniiinuii Tect 1515 podoTH 3 623010 JaAHUX
JIxepero: po3pobiieHO aBTOPOM Ha OCHOBI Jukepena [17].

[[o6 BUKOHATH IHTETpAiMHUAN TECT IJIA oreparii 3 0a3010 JaHUX, HAM
notpiOHa TecToBa 0a3a HaHWX, BiIOKpeMiieHA Bin pobouoi 0a3u manux. Ls
TecToBa 0a3a JaHMX IOBHHHA MaTH Ty caMy CXeMy, L0 i poOoya 0a3a JaHHX,
ajic He TIOBUHHA MiCTUTH KOHQIICHITIHHAX JaHNX.

Jani Ham noTpiOHO CTBOPUTH TECTOBUM CIICHAPIH, SIKMII BUKOHYBAaTUME
omeparito 3 0a3010 JaHUX, Ky MU X0oueMo IporecTyBatu. Llel cuenapiii mae
BKJIIOYAaTH BCl HEOOXiTHI KPOKM HAaJaIITyBaHHS Ta JIEMOHTaXY, HAIPHUKIAJ]
CTBOPEHHS Ta BUJAJICHHS TECTOBUX JaHHX.

[Ticns pOTO BUKOHYEMO TECTOBUH CIiEHapill y TecToBii 0a3i maHHX i
MepeBIpsAEMO, UM OTPHUMAHO O4YiKyBaHI pe3ynpTaTH. Hampuxian, SKmo mu
TECTYEMO oOrepanito 3 0a3010 NaHWX, siKa OTPUMYE NaHi 3 0a3u JaHUX, MH
TTOBHMHHI NIEPEBIPUTH, Y1 OTPUMaHi J1aHi BiAIIOBIIAIOTh HAITMM OYiKyBaHHSM.

[Mig wac iHTErpamiiHOrO TECTy MU TAaKOX MOBHHHI MEPEKOHATHCS, 110
omepaiisi 0a3u JaHWX MPAaBUIBHO B33aEMOJI€ 3 pemrtoro nporpamu. Lle moxe
BKJIFOYATH TIEPEBIPKY TOTO, IO MpOrpama MpaBHIbHO 00pOOIIsie TOMHIIKH, SIKi
MOXYTh BHHUKHYTH TMiJi 4ac poOoTH 3 0a30i0 jaaHux, abo M0 mporpaMa
IPaBUJIbHO BUKOPHCTOBYE JIaHi, OTPUMaHi 3 0a3u JaHUX.

Y Tecti 300pakeHOMy Ha puc. 3.2 MH TIEPEBIpAEMO METOH

addBookingToDatabase() kmacy TicketReservationSystem, sikuii  nomae
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OpoHIOBaHHS 710 0a3u AaHuX. MU CTBOPIOEMO €K3EMILIAP KJIACy Ta CTBOPIOEMO
HOBUN 00’ €exT OpOHIOBaHHSI. ITotim BUKJIUKAEMO METO.
addBookingToDatabase() 3 06’ekTom booking i mepesipsiemo, uu oneparttisi Oya
yCMiLlHOI0.

3arasioM iHTErpaliiiHi TecTH Ui onepariiii 3 023010 JaHUX € BaXKIUBOIO
YaCTHUHOIO 3a0e3MeUeHHs HaMIMHOCTI Ta TOYHOCTI CHCTEMH, SIKA MOKIATAEThCS
Ha 0a3y maHux. TecTyrounm B3aEMOMII0 MK TOIAaTKOM 1 0a3010 MaHUX, MU
MOXXEMO 3aBYaCHO BHUSBUTH TIOMHIIKMA Ta IMEPEKOHATHUCS, 10 Hallla CUCTeMa
(YHKIIIOHY€E HaJIS)KHUM YHHOM.

Ha 3aBeprueHHS, MH BHKOPHCTOBYEMO IMITaliifHE TECTYBaHHI — II€
TEXHiKa, sKa J03BOJSE HaM i30JII0BAaTH Ta TECTYBAaTH OKPEMi KOMIIOHEHTH
CHUCTCMH, HE 3aJic)Kayd BiJ IHITUX KOMITOHCHTIB YW 30BHIIIHIX Ciyx0. Lle
0COOJMBO KOPUCHO Iifl YaC TECTYBaHHS CKJIAJHUX OMEpalliif, sKi BKIOYAIOTh

KiJIbKa KOMITOHEHTIB 1 3a71€KHOCTEN.

Puc. 3.2. InTerpauiiinmii Tect A1 podoTH 3 623010 JAHUX
JIxepero: po3pobiieHO aBTOPOM Ha OCHOBI Jpkepena [17].
Y umpomy Tecti mepeBipserbess Meton CalculateTotalCost() kmacy
TicketReservationSystem, sikuii 0OuYMCIIIOE 3araibHy BapTICTh OpPOHIOBAHHSI.
Jus nporo Oyno cTBOpeHO imitamiiiHmii 006’ekt Booking 3a  momomororo

6i6miorekn PowerMock 1 BCTaHOBIIEHO HOTO aTpuOyTH 3a JTOIIOMOTOI METOIY
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when(). TTorim Mu cTBOproemMo ex3eMiunsip kimacy TicketReservationSystem i
Buknukaemo  Metox  calculateTotalCost() 3  o0’exkToM  imiTariifHOro
OpoHIOBaHH:. SIK pe3ynbTaT, MOPiBHIOEMO (haKTUUHHUH Pe3yabTaT 3 OUiKyBaHUM
1 TIepeBipsiEMO, UM BOHU 30iraroThesl B MEXKax IIEBHOT ITOXUOKH.

Takum 4MHOM, 11100 BUKOHATHU MPOOHUH TECT IJIsl CKIIAIHOT Onepartii, Ham
CTOYaTKy MOTPIOHO BHU3HAYUTH KOMIIOHEHTH, BiJl SKHUX 3aJISKHUTh OTMEpallis.
Hanpukman, sKmo TecTyeMo cHCTeMy OOpOOKM IIIaTeXiB, MH MOXKEMO
3ajexaTH Bij cucTeMH aBTeHTH(ikaiii KopHcTyBaya, CHUCTEMU OOpOOKH
KpEeIMTHUX KapToK i 0a3u JaHux, sika 30epirae iHopmarito npo TpaH3akiii.

Jani Ham MOTPiOHO CTBOPUTH MakeT O0’€KTIB Al KOXKHOI 3 IHX
3aJe)KHOCTed. MakeTHI 00’€KTH — Iie TOJIETIIeHI IMITOBaHi Bepcil peabHHX
KOMMOHEHTIB, 5Ki JO3BOJISIOTH HAM KOHTPOJIOBATH IX MOBEIHKY Ta Peakii i
yac TecTyBaHHA. /[l pi3HUX MOB MPOTrpaMyBaHHS JIOCTYIHO KiJbKa
¢dpeliMBOpKiB imiTaniiinux 00’ekTiB, Hanpukian Mockito s Java abo
Mockery ans PHP.

HanamryBaBmim MakeTHI 00’€KTH, MH MOXEMO CTBOPHUTH TECTOBUH
CIIeHapi, KU IMITye CKJIaaHy OINepalilo Ta BUKOPHCTOBYE MaKeTHI 00’€KTH
JUTSL KepyBaHHsI MMOBEIIHKOIO 3aJISKHUX KOMIIOHEHTiB. Hampukian, Mu MoxeMo
BUKOPUCTOBYBATH IMITalliiHY CHCTEMY ayTeHTU(IKAIi JIst iMiTaIil yCHIIHUX i
HEBJAIHUX CIPOO BXOAY, i MU MOXEMO BHKOPHCTOBYBATH IMITaIliiiHy cuCTeMy
00pOOKM KpEeOUTHHX KAPTOK IS IMITAIlil yCIHITHUX 1 HEBHANMX IDIATKHUX
onepaduin.

[Tix wac mpoOHOro TECTyBaHHsS TEPEBIPAEMO UM CKJIAJHA OIeparis
MOBOUTHCS MPABUIILHO 3 PI3HUX YMOB 1 3 PI3HUMH BiIIOBIISIMHU BiJT 3aJI€KHUX
KOMMOHEHTIB. Mu Tako MOXEMO TECTYBaTH KpailHi BUNAOKM Ta CLEHapii
MTOMMJIOK, SIKi MO>Ke OyTH Ba)KKO BiATBOPUTH B )KHBOMY CEPEIOBHILI.

ImiTartiiine TecTyBaHHS O3BOJISIE HAM TECTYBaTH CKJAIHI omeparlii B

KOHTPOJIbOBAHOMY Cepe,I[OBI/II.LIi, HC IIOKJIagarO4YuCh Ha 30BHIIIIHI CJ'Iy)K6I/I qu
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CKJIaJIHI HAJIAIITYBaHHA. [30F0IOYM Pi3HI KOMIIOHEHTH CHUCTEMH, MH MOXXEMO
MIBUALIC BHSBISATH Ta BUIPABIATH NpoOJIeMH Ta 3 MEHIIUM pPU3UKOM
CHpUYHMHEHHS HeOa)kKaHMX HACTIJKIB Y )KUBOMY CEPEIOBHIIII.

3araioM iMiTariiiHe TECTYBaHHS € IIHHOIO TEXHIKOIO JUISi TECTYBaHHS
CKJIaTHUX OIlepailiid, sKi BKIOYAIOTh KUIbKA KOMIIOHEHTIB 1 3aJIC)KHOCTEH.
BukopucroByroun MakeTHi 00’€KTH s imiTamii MOBEHIHKH 3aJIeKHUX
KOMIIOHEHTIB, MH MOXXEMO TECTyBaTH HAIly CHCTEMY OULIBII PETENbHO Ta 3

OUIBIIUM KOHTPOJIEM.
3.2. Oco0uBOCTI B3aeMOJil KOpHcTyBaya 3 po3pod/1eHOI0 CHCTEMOI0

VY 1poMy po3aiin JeTanbHO OMHMCAHO OCHOBHI BHMOTH JO POOOTH 3
iH(OpPMALIIIfHOIO CHCTEMOIO, BKIIIOYAIOUH arapaTtHi Ta MpOorpaMHi MepeayMOBH,
a TakoX IHTepQelic KOpUCTyBaya.

Cucrema miepenbavae miJKIOYEHHS 0 [HTEPHETY SIK OCHOBHY BHMOTY
JUTS AOCTYITy 3 OOKy KOpHCTyBaua, a CTOpiHKa aBTOpHU3allii, SIK TTOKa3aHO Ha pHC.
3.3, Hajmae AOCTyN 1O PI3HUX MOJIYJIB HAa OCHOBI PIBHS JOCTYIy CTBOPEHHS

aKayHTy.
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Puc. 3.3. Cropinka aBTopu3auii y cucremy
JIxepero: po3pobiieHO aBTOPOM Ha OCHOBI Jukepena [22].

KopucryBauam  TakoX  HAJa€ThCSl  MOXIHUBICTH  BHOOPY  MOBH
BiJJOOpaKEHHsI CTOPIHKU: YKpalHChKa Ta aHIJIHChbKa € JBOMa OCHOBHUMH
MOBaMH IIpOrpaMu.

Kpim ToOro, iHQOpMamiiina cuctemMa Mae MiHIMaJIbHI BHMOTH JI0
00afHaHHs, BKJIIOYAIOUH PEKOMEHIOBAaHHMN OOCST OIepaTHBHOI Ham’sTi He
menute 1 I'b 1 mBuakicTs miakaroueHHs 1o Intepuery e menme 128 Koit/c.

Po3pobrnena iHpopmariiina cucreMa Mae TPHA POJi, BAXKIUBL I 11
ONTHMAJILHOTO BUKOPUCTaHHS:

- agMiHicTpaTop;
- KOPUCTYBa:.

User story K0>HOT 3 ux posieit 300paxxeHa Ha puc. 3.4. Ha cxemi BuiHO,

II0 KOKEH KOPUCTYBa4 CHUCTEMH Ma€ YHiKajdbHI (QYHKIII Ta 3aBHaHHS Ui

po0OTH 3 CHCTEMOIO.
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Puc. 3.4. Poai Ta ¢pyHkuii B Me:kax cucteMn
Jbxepeno: po3po01eHo aBTOPOM Ha OCHOBI JpKepelia

AnMiHICTpaTOp BIATIOBiZae 3a HaWBayuWBIMI (YHKHIl yNpaBiIiHHA Ta
nepeAayi JAaHuX. 3 IHIIOTO OOKY, KOPHCTYBad CHCTEMH MaE€ OOMeEXeHY
(YHKIIOHAJIBHICTD 3aJI€)KHO Bijl PIBHS AOCTYITY JI0 MOJYJIIB.

o6 3a0poHIOBaTH KBUTKH, BXiJ Y CHCTEMY € OOOB’S3KOBHM, i JIHIIE
aBTOPHM30BaHI KOPHCTYBadi MAarOTh AOCTYN JO CHCTEMH, IICIs YOro BOHHU
MIEPCHATIPABISIFOTECSI HA HACTYIHY CTOPIHKY 3 Pi3HEMH (YHKISIMH, 3aJ€KHO
Bif, porni KopucTyBaua B cucTeMi. ¥V pasi HeBIaioi cripoOH BXOIY KOPHCTYBad
0auuTh CHOBIIICHHS, SIK TOKa3aHO Ha pHC. 3.5 13 3a3HAYEHHIM HEJlIHCHUX JaHUX

Ta 000B’SI3KOBUX TIOIB, HEOOX1THUX JJIS BXOY.
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Puc. 3.5. [Ipo6Jemu 3 aBTopu3auii y cucremy
JIxepero: po3pobiieHO aBTOPOM Ha OCHOBI Jpkepena [22].

SIKmo KopHCTyBau HE 3apeecTpOBaHMH y CHCTEMi, BIH MOXKE HOYaTH
peecTpariiiHuii poliec, HATHCHYBIIN TIOCHJIAHHS
«Peectpariis/3apeectpyBaTucs» Ha TOJOBHIH CTODIHII, SK ITOKa3aHO Ha pUC.
3.5.

[Ticns peecrpartrii a00 BXOAY B CHCTEMY KOPUCTYBa4 MEPEHAITPABIISETHCS
Ha BeO-CTOPiHKY Ta Oa4UTh y 3ar0JOBKY IPUBITAHHS, SKE MIATBEPIKYE, IO BiH
YBIAIIOB 0 ¢BOro 0oOMIKOBOTO 3amucy mig cBoiM iMeHeM. ITorim kopucryBad
NepEeHanpPaBJsIETbC HAa CTOPIHKY 3 BHOOPOM YCiX HEOOXIJHUX MOIIYKOBUX
JaHHX, SIKi HeOOXiTHO BBECTH UL NOIIYKY KOHKPETHOT'O peiicy, sSIK MOKa3aHo Ha

puc. 3.6.
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Puc. 3.6. ITomyk Ta Bubip MappyTy y cucremi
JIxepero: po3poOiieHO aBTOPOM Ha OCHOBI Jukepena [22].

KopucryBau BuOMpae wMicTta Ta 1gaTy, HEOOXimHI [UIS TONIYKY
OE3KOILITOBHOTO 3aJIi3HUYHOTO KBUTKA I OPOHIOBAHHS, 1, SIKIO MOXIIMBO,
BKa3ye 3pydHUil yac. SIKIIo0 KOpHCTyBa4d HE BKa3ye 4Yac, CHUCTeMa IOKa3ye BCi
JOCTYITHI U1t OpOHIOBaHHS KBUTKH Ha 11eif KOHKPETHHI JICHb.

3HAWIIOBIIM TOTPIOHUI 3aMi3HUYHUI KBUTOK, KOPHCTYBAa4 MOXE
BUOpaTH Micls BiAMOBITHO /10 KJacy Maca)KMPChKOTO MiCIlsl, @ TAKOXK BUOpaTH
Oy Ob-sKe BilbHE MiCIIE K OKA3aHO HA PUC. 3.6. BapTicTh KBUTKA 3aJIEKHUTH Bil
KJIacy TacaKMpPChKOTO Micus, oOpaHOro kopucTyBaueM. KopucTyBad Takox
MOJKe BHOpaTH HEOOXiTHY KIJIbKICTD 3aJII3HNYHUX KBUTKIB.

[{omo agmiHicTpaTopy, TO MICHs aBTOPHU3ALlii B CUCTEMI aJMIiHICTPaTOp
HeraiiHO IepeHaNpaBIA€TbCsl Ha CTOPIHKY, JI€ BiIOOpaXkaroThCsd aKTHBHI Ta

HEaKTHBHI KOPHCTYBadi CUCTEMH, SIK TIOKa3aHO Ha puc. 3.7.
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Puec. 3.7. OcHoBHI cTopiHKa NaHe i ynpaBJiHHA agMiHicTpaTopa y cucremi
JIxepero: po3po0OiieHO aBTOPOM Ha OCHOBI Jpkepena [22].

AnMiHICTpaTOp MOXE TMEperisAaTdH BCIX KOPHCTYBadiB CHCTEMH Ta
IIYKaTH KOPUCTYBAviB y CHUCTEMI 3a aJ[pecol0 eJICKTPOHHOT MOIITH, IMCHEM Ta
IPI3BUIEM KOPUCTYBada. AIMIHICTpaToOp TaKOXX Mae MOMJIUBICTh HaJlaBaTH

pi3HI piBHI AOCTYyITy IO MPOTPaMH KOXKHOMY KOPHCTYBadeBi, SIK ITOKa3aHO Ha

puc. 3.8.
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Puc. 3.8. Yopasjinus poassmu 3 60Ky aaMinicTpaTopy
JIxeperno: po3pobiieHO aBTOPOM Ha OCHOBI Jukepena [22].

Takum 4MHOM, aJAMIHICTPATOP MOXKE CTBOPUTH IHIIOTO aaMiHICTpaTopa,
CTBOPUTH HOBOTO KOPUCTYBaya Ta BUIAJICHHS BXKE iICHYIOUOTO 3 CHCTEMH.

ITpu mepexoni Ha cTopiHKY 3 iH(OpMalliero MPo 3a0POHLOBAHI KBUTKH
CHCTEeMHUH aIMiHICTpaTop OauuTh KaJeHaap Ui BUOOpPY NaTH BiIIpaBlIeHH,
3a SIKUM 3/11HCHIOETHCS TTONIYK 320pOHBOBAHUX KBUTKIB.

[Ticns BUOOpPY KOHKPETHOI JaTh Ha CTOPIHI 3'SBISETHCSA CIHUCOK
3aJi3HMYHUX KBHUTKIB. OJHiI€I0 3 OCHOBHHMX (YHKLIH aaMiHicTpaTopa €
MOJKJIUBICTh BUAAJSATH KBUTKH 13 CUCTEMH (K yCi KBUTKM Ha IEBHUHN JCHB, TaK
1 oKpemuii).

Omxke, y mbOMYy poO3Iiai Oyno omnucaHo (GYHKI[IOHYBaHHS KITI€HT-
CEpBEPHOT YaCTHHHU CHCTEMH Ta HABEJCHO IHCTPYKIIIT 3 eKCILTyaTaIii CHCTEMH 3

0OKy KIIi€HTa 3 PI3HUMH PIBHSMH JOCTYIY.
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BUCHOBKUN

Ilix wac BHKOHAaHHA IIOTO JWUINIOMHOTO TIPOEKTY PO3IIISIAIHACS
JIOCHI/DKEHHS. Ta pO3po0Ka apXiTEeKTypHOro piBHS 0a3u JaHUX 3 METOI0
CTBOPCHHSI CHCTEMH OpOHIOBAaHHS 3aJi3HUYHUX KBUTKIB. MeTolo miei pobotn
Oyna po3poOka MaciTaboBaHOT KIIIEHT-CEPBEPHOI CHCTEMU OOPOOKHU TaHUX JIJIst
OpOHIOBaHHsS ~ 3aJi3HMYHUX KBHUTKIB 3 BUKOPHCTaHHSM  HEPEISIIHHUX
po3mnofiileHux 6a3 TaHuX.

Y pe3yabraTi CTBOpEHO IHQOpPMAIliiiHY KIIEHT-CEPBEPHY CHCTEMY
00poOKM JaHWX Ha OCHOBI OpOHIOBaHHS 3aJIi3HWYHUX KBUTKIB. [IpoBeneHO
aHaJi3 apXiTeKTypHHX pillleHb piBHA 0a3 JaHUX JUIs 0OpOOKH BEIHKUX JaHHX, &
TaKOX OLIIHKY MPOIIeCy aBTOMaTH3allii OpOHIOBaHHS KBUTKIB.

Byno Bu3HadueHO mpoOieMH, TIOB’s13aHI 3 0OPOOKOIO BEIHMKHX JAaHUX, 1
Oyn0 TpUIHATO pillleHHS Ppo3pobuTH  KJIIEHT-CEepBEpHY Mporpamy 3
PO3IOUICHO0 HEpeNsLiiHO 023010 JaHWX JJIS MiABUILEHHS e()eKTUBHOCTI
00pOOKH JTaHUX.

[TpoBeneHo aHami3 CTEKy TEXHOJOTIH JUis PO3pOOKH 1H(POpMAIHHO
MacIITadOBaHOI KIIIEHT-CEPBEPHOI CHCTEMU OOpOOKM JaHUX MpO OpOHIOBaHHS
3ai3HUYHUX KBHUTKIB. ByJo TakoX JeTali30BaHO CTPYKTYpy HpOrpaMHOl
peaizaiii CUCTeMH Ta MPOJEMOHCTPOBAHO POOOTY CHCTEMH Ha PI3HHUX PIBHIX
JIOCTYITY 1O KOXKHOT'O MOJYJIS 3 HAJAHUMHU 1HCTPYKIISIMU II0JJ0 BUKOPUCTAHHS
Beb-iHTepdency.

Ha ocHoBi aHamizy mporpamHoi peaiizailii apXiTeKTypHOTo piBHS 0a3u
JIaHUX OyJI0 3pO0JICHO BHCHOBOK, IO HEpeIAIliiiHa po3moiiiicHa 0a3a maHWMX

HEJIOCTATHBO MPAKTHIHA JIJIsl BAKOPHCTAHHS B LIl 1HGOPMALHHIA cHcTeMI.
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OOOATKN

Honatok A. Hadip MetoaiB s o6miny nanumu 3 MongoDB

import org.bson.Document;

import org.bson.conversions.Bson;

import org.bson.conversions.BsonToJavaConverter;

import org.bson.conversions.JavaType;

import org.bson.conversions.JavaTypeWriters;

import org.bson.conversions.BsonToJavaConverter;

import org.bson.conversions.BsonValue;

import org.bson.types.Objectld;

import org.bson.types.ObjectldWritable;

import org.mongodb.MongoCollection;

import org.mongodb.MongoCollection;

import org.mongodb.MongoDatabase;

import org.mongodb.MongoDocument;

import org.mongodb.MongoModel;

import org.mongodb.MongoQuery;

import org.mongodb.MongoTemplate;

import org.springframework.beans.factory.annotation. Autowired;

import org.springframework.data.mongodb.core.MongoTemplate;

import org.springframework.data.mongodb.repository.MongoRepository;
import org.springframework.data.mongodb.repository.MongoRepositoryImpl;
import
org.springframework.data.mongodb.repository.ModifyingQueryOperation;
import
org.springframework.data.mongodb.repository.QueryCreationInformation;

import org.springframework.data.mongodb.repository.QueryOperation;
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import
org.springframework.data.mongodb.repository.QueryCreationInformation;
import org.springframework.data.mongodb.repository.QueryOperation;
import
org.springframework.data.mongodb.repository.ModifyingQueryOperation;

import java.util.List;

public abstract class UserRepository extends MongoRepository<User, String> {

@Autowired

private MongoCollection<Document> collection;

private MongoDatabase database;

@Autowired

private MongoTemplate mongoTemplate;

private final String COLLECTION_NAME = "users";
private final Query<User> findAllQuery;

private final Query<User> findByldQuery;

private final Query<User> findByEmailQuery;

@Override
public List<User> findAll() {
return collection.find(findAllQuery).into(new ArrayList<>());
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@Override
public User findByld(String id) {
MongoDocument document = collection.find(Filters.eq("_id", new
Objectld(id)));
return document != null ? getUser(document) : null;
}
@Override

public User findByEmail(String email) {
MongoDocument document = collection.find(Filters.eq("email", email));

return document != null ? getUser(document) : null;

@Override
public User create(User user) {

return collection.insertOne(user);

@Override
public User update(User user) {

UpdateResult updateResult = collection.updateOne(Filters.eq(" id", new
Objectld(user.getld())), Updates.updatedFields("$set", new
UpdateOperations<User>("set", "set")));

return getUser(user.getld());

@Override
public void delete(Long id) {
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collection.deleteOne(new Objectld(id));
}
// ... other methods can be added here
}
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Honarok B. HaGip meroais aist 06miny nanumu 3 JSP-CTOpPiHKaMu

import org.springframework.beans.factory.annotation. Autowired;
import org.springframework.context.annotation.Configuration;
import org.springframework.web.servlet.DispatcherServlet;
import javax.servlet.ServletException;

import javax.servlet.http.HttpServletRequest;

import javax.servlet.http.HttpServletResponse;

import java.io.IOException;

import java.io.PrintWriter;

import java.io.StringWriter;

import javax.servlet.ServletContext;
import org.springframework.web.servlet. WebServlet;
import org.springframework.web.servlet.ServletContextEvent;

import org.springframework.web.servlet.ServletContextListener;

@Configuration

public class ServletConfiguration {

@Autowired

private ServletContext servletContext;

@Bean
public ServletContextListener servletContextListener() {
return new ServletContextListener() {
@Override

public void contextInitialized(ServletContextEvent event) {
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ServletContextEvent event = (ServletContextEvent) event;
ServletContext servletContext = event.
.getServletContext()
.getServletContext(ServletContext. SESSION TYPE);
servletContext.addServlet(
(ServletContextEvent.getServletContext(),
new DispatcherServlet());

@Bean
public DispatcherServlet dispatcherServlet() {
return new DispatcherServlet() {
@Override
protected void init() throws ServletException {
super.init();

Locale.setDefault(Locale.US);

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, [OException {

processRequest(request, response);
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@Override
protected void doGet(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, [OException {

processRequest(request, response);

private void processRequest(HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
String page = command.

.execute(request, response);
response.setCharacterEncoding(CHARACTER ENCODING);
response.setContentType(CONTENT _TYPE);

RequestDispatcher dispatcher =
getServletContext().getRequestDispatcher(page);

dispatcher.forward(request, response);
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Honarok B. Ctpyktypa MainServlet

mport javax.servlet.ServletException;

import javax.servlet.http . HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;
import javax.servlet.annotation. WebServlet;
import java.io.IOException;

import java.util.Date;

@WebServlet("/")
public class MainServlet extends HttpServlet {
@Override
protected void doGet(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
// Check user authentication

boolean isAuthenticated = checkAuthentication(request);

if (isAuthenticated) {

String role = getUserRole(request);

if ("admin".equals(role)) {
// Redirect to admin page
response.sendRedirect("admin.jsp");
} else {
// Redirect to user's home page

response.sendRedirect("home.jsp");
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i
} else {

// Redirect to login page

response.sendRedirect("login.jsp");

private boolean checkAuthentication(HttpServletRequest request) {
// Perform authentication logic here
/I Retum true if user is authenticated, false otherwise

return true;

private String getUserRole(HttpServletRequest request) {
// Retrieve user role from session or database
// Return the user's role (e.g., "admin" or "user")

return "user";
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Honarox I'. Ctpykrypa Login Ta Register Servlet

LoginServlet.java

import javax.servlet.ServletException;

import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http. HttpServletResponse;
import javax.servlet.annotation. WebServlet;

import java.io.IOException;

@WebServlet("/login")

public class LoginServlet extends HttpServlet {
private static final String USERNAME = "admin";
private static final String PASSWORD = "password";

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, [OException {
String username = request.getParameter("username");

String password = request.getParameter("password");

if (USERNAME .equals(username) && PASSWORD.equals(password)) {
// Successful login
request.getSession().setAttribute("username", username);

response.sendRedirect("home.jsp");

} else {
// Failed login
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response.sendRedirect("login.jsp?error=true");

}

RegisterServlet.java

import javax.servlet.ServletException;

import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;
import javax.servlet.annotation. WebServlet;

import java.io.IOException;

@WebServlet("/register")
public class RegisterServlet extends HttpServlet {
@Override
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, [OException {
String username = request.getParameter("username");

String password = request.getParameter("password");

// Perform registration logic here

// Redirect to login page after successful registration

response.sendRedirect("login.jsp");
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Honarox JI. Mpukiax cryprrypu JSP-CTOPIHKK

Register.jsp

<%@ page language="java" contentType="text/html; charset=UTF-8"
pageEncoding="UTF-8" %>

<IDOCTYPE html>

<htmI>

<head>

<title>Registration</title>

</head>
<body>
<h1>Registration</h1>
<form action="register" method="post">
<input  type="text" gafusername” plradder="Username"

required><br>
<input type="password" name="password" placeholder="Password"
required><br>
<input type="submit" value="Register">
</form>
</body>
</html>
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