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BCTYIlI

VY cywyacHWi Yac MiAMPUEMCTBA CTHUKAIOTHCS 3 MPOOJIEMOIO ONMTHUMI3AIlil
CBOIX CHUCTEM 30epiraHHs Ta KEpyBaHHsS JaHUMH, 100 Kpalle po3yMiTH CBOIX
KIIIE€HTIB, aJanTyBaTUCA A0 MIHJIMBHUX OYIKyBaHb KOPHUCTYBAuiB 1 MEPEBEPIIUTU
CBOIX KOHKYPEHTIB Ha pPUHKY 3a JIOMIOMOT0I0 HOBUX O13HEC-MOJIENe 1 mporpam.
Ile mpu3Beno A0 3HAYHOTO BIAXUJICHHS B MPUIYIIEHb, SIK1 JIEXkKaTd B OCHOBI
PO3BUTKY TPAAUIIIHHUX CHCTEM OPOHIOBAHHSI.

Hogi peanii nudpoBoro manamadry, sSKi XapakTepU3YIOThCI BUITUMHU
BUMOTaMHU JI0 MPOAYKTHBHOCTI 1 MIBHJIKHM BHUXOJIOM Ha PHHOK, BUMAararoTh
OUIbLI THYYKHX MeToAoJorii, MikpocepsiciB 1 DevOps. Po3Butox HOBHX
CHUCTeM OpOHIOBaHHS € BIANOBIAAIO Ha MOTpeldy B YNPABIIHHI BEIUYE3HUM
30UTBIIIEHHSM HOBUX THIIIB JaHUX, K1 MIBUAKO 3MIHIOIOTHCSA, SIKI TEHEPYIOThHCS
HOBUMH BeO-, MOOUIbHUMHM, couiabHUMU Ta loT-momatkamu. Kpim Toro,
pPO3MOJIJIEH] CHUCTEMH Ta XMapHI OOYHMCIICHHS JO03BOJUIN PO3pOOHUKAM
CKOpUCTAaTUCSl IepeBaraMu OOYMCIEHb Ha BUMOrYy Ta 1H()pPacTpyKTypu
30epiraHHs, Mar4u MOXJIUBICTh OOCIYrOBYBaTH ayAWTOpii0, ¢ O BOHA HE
Oyra, HaBiTh 3 OTJISIAY Ha CyBepeHiTeT AaHux. OTke, HepesIiiiHi 6a3u TaHuXx,
npukiIagoM sikux € MongoDB, 3’sBunucs sk pilieHHS IS UX TpoOJeM,
3a0e3neuyround OUTbIIYy THYYKICTh JJI8 MOJIEpHI3allli ICHYIOUMX pOOOYMX
HABaHTa)XEHb 1 PO3POOKN HOBUX MPOTpam.

Y 1pOoMy KOHTEKCTI y poOOOTI BHUCBITJIFOETHCS  BHKOPUCTAHHS
HepeNsIiHOT PO3MOAiIeHol 0a3u JaHuX s poOOTH 3 BEIMKMMHU JTaHUMHU Ha
piBHI 0a3W nmaHMX Tpu peamizamii 1HPOPMAIIiHOI CUCTEMH OpPOHIOBAHHS
3aJII3HUYHUX KBUTKIB.

Meta pochiKeHHs TMojsrae B po3poOll HaAiiHOT Ta ePeKTUBHOI
CUCTEMH OpOHIOBaHHS KBHUTKIB, $Ka MOX€ OOpoOJATH BeNUKUl o0cAar

TpaH3aKIIii 1 3a0e3neuyBaTu O6e3nepediitHy poOOTy 3 KIlEHTaMHU.
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3 METO BUKOHAHHS ITOCTABIIEHOT METH, OyiM BH3HA4Y€HI HACTYIIHI
3aBJIaHHS:

- PO3TASHYTH TOHSATTS KOMITIOTEPHUX CHUCTEM OpOHIOBaHHS, OCHOBHI
KOMITOHEHTHU Ta 0COOJIMBOCTI (DYHKIIIOHYBAaHHS,

- TpoaHaNli3yBaTU CTEK TEXHOJIOTIH M1 po3poOku  iH(opMaIliiiHo
MaciTaboBaHOi KJIIEHT-CEPBEPHOI CUCTEMU OOPOOKHU JTaHUX OpOHIOBAHHSI
3aJII3HUYHUX KBUTKIB.

- pO3pOOHUTH KITIEHT-CEPBEPHY Mporpamy sl MiABHUIICHHS €(PEKTUBHOCTI
00poOKM MaHMX y cUCTeMi OpOHIOBAHHS 3aTI3HUYHUX KBUTKIB.

- JleTajizyBaTd CTPYKTYpy Ta KOH(QIrypamir0o MNpOrpaMHOi CKJIaJA0BOi
CHUCTEMH Ta MPOJAEMOHCTPYBATH ii poOOTY HA PI3HUX PIBHAX IOCTYIY 0
KOXKHOTO MOJTYJIS;

- HaJaTH I1HCTPYKIIIO II0J0 BHUKOPUCTaHHS BeO-iHTepdeicy cucreMu

OpOHIOBAaHHS 3aJII3HUYHUX KBUTKIB.

OO0’exT AOCHIIKEHHS — MOJENl CHUCTeM OpOHIOBaHHS 3ali3HUYHUX
KBUTKIB.
[Ipenmer nocnimxkeHHs — KOHQITypalliss Ta TECTyBaHHS CHUCTEMHU

OpOHIOBaHHS  3QJI3HMYHMX KBUTKIB 3 BHUKOPHUCTAHHSIM  HEPEINAIINHOT
PO3MOITIEHOT Oa3U TaHUX.

HaykoBa HOBHM3HAa poOOTH TMOJSIrae B 3aCTOCYBaHHI HEpeNsALIHHOI
pO3MOIeHOT 0a3u JaHUX MPU PO3POOIl CUCTEMH OPOHIOBAHHS 3aJII3HUYHUX
KBUTKIB. L{ell miaxin 103BosIsI€ KEPyBaTH BEJIMKUM OOCSITOM JaHUX, IO HIBUAKO
3MIHIOIOTBCSI, CTBOPEHUX HOBUMH BeO-70/1laTKaMH, MOOUTPHUMH JIOJATKAMU,
COLIIATbHUMH JI0JIaTKaMHU Ta JoJaTKaMu I[HTepHeTy pedeil. BukopucrtanHs
HepemsuiiHuX 6a3 naHux, npukiaaoMm skux € MongoDB, 3abe3neuye Oinbiry
THYYKICTh JUJII MOJIEpHI3aIlli ICHYIOUHMX pPOOOUYMX HaBaHTaXEHb 1 PO3POOKHU

HOBHUX MPOTPaM.
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InHoBamiitna HOBM3HA POOOTH TMOJATae B  IHTErpalii THYYKHX
METOJI0JIOT1H, MikpocepBiciB Ta DevOps y po3poOKy cucteMu OpOHIOBAHHS
3QJII3HUYHUX KBUTKIB. Takuit miaxia 103BOJISIE CTBOPUTH HAJIIMHY Ta €()eKTUBHY
cucteMy OpOHIOBaHHS KBHUTKIB, sKa MOXe OOpoOJsaTH Benukuii o0csr
TpaH3akKIlii 1 3a0e3neuyBaTu 0e3nepediiiHy B3aEMOJIIO0 3 KITI€EHTaMH.

[TpakTHYHOIO HOBH3HOI pPOOOTH € pPO3poOKa cucTeMu OpPOHIOBAHHS
3aJII3HUYHUX KBUTKIB, SIK& BHUKOPHUCTOBYE HEPEJAIIAHY PO3MOIIICHY 0asy
JaHUX I8 poOOTH 3 BEIMKUMHU JaHUMHU. [IpakThyHe 3acToCyBaHHS IIi€i
CHUCTEeMH Ma€ MOTEHIaJ JUIsi ONTuUMIi3alii cucteM 30epiraHHs Ta YIpaBIlIiHHA
JaHUMH JJIs1 TJIPUEMCTB, JO3BOJISIIOUM iM Kpallle PO3yMITH CBOIX KJIIEHTIB,
aJanTyBaTUCS 10 MIHJIMBUX OYIKyBaHb KOPUCTYBayiB 1 IMEPEBEPIIUTH CBOIX

KOHKYPEHTIB Ha PUHKY 3aBJISIKH HOBUM O13HEC-MOJIEISIM 1 JOJIaTKaM.
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PO3/ILJI 1. TEOPETUYHI 3ACAIM OPT'AHI3AIIILI CUCTEMHU
BPOHIOBAHHA 3AJIIBHUYHUX KBUTKIB

1.1. IloHsATTS cCUCTEMH OPOHIOBAHHSA

[ToHATTS cucTeMH OpOHIOBAHHS BIAHOCUTBCS 10 CUCTEMH, NPU3HAUYEHOI
JUIA TOJETHIeHHs OpOHIOBaHHS TOBapiB, MNOCIYr abo MICIb KIIE€HTaMH,
KOpUCTyBauaMM ab0 rocTsSMHU NMEBHOIO MiANPUEMCTBA, NMOAIT Tomo. L{g cucrema
IIUPOKO BHUKOPUCTOBYETHCSI B PI3HUX Traly3sX, TAKUX K TOTeIbHUI Ol3Hec,
TPaAHCIIOPT 1 PO3BAry.

Konmnenitisi cucremu OpoHIOBaHHS Oepe CBif MOYaTOK Ha MOYaTtKy XX
CTOJITTS, KOJIM Takl MiANPHUEMCTBA, SIK TOTEJNI Ta aBlaKOMIIaHii, TOYaJIl MacOBO
BUKOPHUCTOBYBaTH PY4YHI CHUCTEMH Uil KepyBaHHA OpoHroBaHHsAMU. LI pyuni
cUCTeMH Tiepeadadanyd BUKOPUCTAHHS TAalepOBUX 3alMCIB, OyXTaJITEPChKUX
KHUT 1 Tese(pOHHOTO 3B’SA3KY, IO pOOUIIO MpOIeC KepyBaHHS OpOHIOBAHHAMU
TPYJAOMICTKHM 1 CXHJIBHUM JI0 TOMHJIOK [4].

VY 1960-x pokax mosiBa KOMIT IOTEpHUX TEXHOJOT1H mpuBesa 10 PO3BUTKY
CJICKTPOHHUX CHUCTEeM OpPOHIOBAHHS, SIKI aBTOMATU3YBaJu IMPOIeC OpPOHIOBaAHHS
Ta 3pobunu Horo Ok  edekTUBHUM. Ilepiry e€NeKTpOHHY CHCTEMY
OpoHtoBaHHs Oyino po3pobieHo American Airlines y 1960 pomi, 1 BoHa
J03BOJIsIa TYPUCTUYHUM areHTaM poOUTH OpOHIOBAHHA B E€JIEKTPOHHOMY
BUTJISI/IL, @ HE I3BOHUTH B 0(ic aBlakomIaHii [8].

[IpoTaromM HaCTYmHUX KUIBKOX JECATHIIITh BUKOPUCTAHHS E€JIEKTPOHHUX
cucteM OpOHIOBAHHSI CTal0 BCE OUIbII MOMIMPEHUM y TYPUCTUYHIN 1HAYCTPII, a
1HII aBiakoMmaHii Ta ToTem po3pobssim BiaacHl cuctemu. LI cucremu
croyaTky OasyBaiucs Ha MeWH(ppeiimax 1 Oyiaud JAOCTYNHI JHIIE IS
TYpPUCTHUYHHUX areHTIB Ta 1HIIKUX IpodecionaniB ramysi [5].

Y 1990-x pokax 3 TMOYaTKOM TMOMIMUpPEHHs [HTEepHETy, moYanu
dbopMyBaTUCh 1 CHUCTEMH OHJIAMH-OPOHIOBAHHS, SIKI JIO3BOJISUIM KJIIEHTaM

KOMITaHIi poOuTu OpoHIOBaHHsA Oe3mocepeqHh0 dYepe3 BeO-caiiTh, a He
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3BepTaTUCS JI0 TypareHTa 4u TenedoHyBaTu B odic OpoHroBaHHs [6]. [HTEepHET
TaKOXX JaB MOXJIMBICTh KOMIIAHISIM TPONOHYBaTH B peaJbHOMY 4aci
iHpopMarlito TpPo AOCTYMHICT, 1 IIHM, a TaKOoX OHJaWH-OIIaTy Ta
MiATBEPKEHHS] OPOHIOBAHbD.

Takum yuHOM, cricTeMa OpPOHIOBAaHHS — II€ TAKOK KOMIT FOTEPU30BaHA
CHUCTEMa, SIKa JI03BOJISIE KJIIEHTaM poOUTH OpOHIOBAaHHS OHJAWH, MO TejaedoHy
abo ocobucro. L1 cuctema nonomarae KkepyBaTu OpOHIOBaHHSMHU, CKOPOUYBATU
yac OYIKyBaHHsI Ta IiJIBUIIYBaTH PiBEHb 3aJ0BOJICHOCTI KiieHTIB. Lle q03BOIsIE
MIAIPUEMCTBAM €()EKTUBHO PO3MOAUIITH PECypcH, Kpalie TUTAaHyBaTH Ta
ONTHUMI3yBaTH OTPUMAHHS MPUOYTKY.

TpagumiitHo cuctemMa OpOHIOBaHHS TMPAIIOE, JJO3BOJSIOYM KIIIE€HTaM
BUOpatu OaxkaHy JaTy Ta 4yac AJig OpOHIOBaHHS, KIJIbKICTh HEOOX1THUX MiCllb, a
TaKoX Oylb-sIKi J0/1aTKOBI ocayru. [TotiM cucrema o6po0Isie 3anut 1 popmye
MIATBEpKeHHST OpoHIoBaHHs. CucTteMa OpPOHIOBaHHS TaKOXX MOKE HaJlaBaTh
KJIIEHTaM OHOBJICHHSI B PEKHUMI PEAJbHOTO 4Yacy MO0 HASBHOCTI, IiH 1 Oy/b-
SKUX 3MI1H a00 CKacyBaHb OpOHIOBaHHS.

CyuacHi cucteMl OpOHIOBaHHSI BUKOPUCTOBYIOTBCSA B 0aratbox raiyssx,
BKIIIOUAIOYN TOTEIBHHUM Oi3HEC, TPaHCIOPT, PO3Bard Ta OXOPOHY 30pPOB’S.
Bonu mepeTBopuimMcs Ha CKJIAaHI XMapHi iaTdopMu, sKi MPOMOHYIOTh TaKl
byHKII1, sIK MOOLIbHE OpOHIOBAHHS, IHTETpallil0 COLIaIbHUX Me/ia Ta aHaji3
nanux. L1 cucremu BIIrparOTh BHUPIMIAIBHY POJIb Yy JIOMOMO31 KOMITaHIsIM
KepyBaTH OpOHIOBAaHHSIMH, ONTHUMI3yBaTH PO3IMOJALT PECYPCIB 1 MOKpallyBaTU
B3a€MOJIIO 3 KJIIEHTaMHU, TUM CaMUM CHPUSIOUH YCHIXY Oi3HECYy Ta € KIOUOBUM

KOMIIOHEHTOM OY/Ib-SIKOTO Cy4acHOTO Oi3HECY.
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1.2. CTpykrypa Mmepexi cucteMu OPOHIOBAHHA

CtpykTypa Mepexi CUCTEMH OpOHIOBaHHS 3aJIEKUTh BiJl KOHKPETHOI

peamizamnii Ta BuMoOr cucremu. OmHAK € JESIKI 3arajibHi KOMIIOHEHTH, SIKI

3a3BUYail IPUCYTHI B MEPEXK1 cUCTeMH OpoHIoBaHHA (puc. 1.1).

IHTepdenc

KnieHTCbKi
basn gaHux KepyBaHHSA

iHTepdencu

\_ IHbpacTpyKkTypa Y,
( Mepexi )
WV
Mnati>kHun IHTepdencu
LMo3 iHTerpauil

Puc. 1.1. OCHOBHI KOMIIOHEHTH MepesKi cucTeMH OpOHIOBAHHS
Jlxepeno: po3pobisieHo apTopoM [1].

1. Kiientceki 1HTepdeiich — 1€ iHTepdelicu, uYepe3 sKi KiHIEBI
KOpUCTyBaul a00 KJIIE€HTH OTPUMYIOTH JOCTYI JO CHUCTEMH OpOHIOBAHHS.
Takumu 1HTEepdeiicaMu MOXyTh OyTH BeO-caliT ab0 MOOLIBHUM TOJATOK.
KiienTy BUKOPHUCTOBYIOTH IIi 1HTepdeicu sl MEepeBIpKH HAsIBHOCTI MICIib,

OpOHIOBaHHS Ta KEPyBaHHS OPOHIOBAHHSMHU.
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2. baza nanux — HEeHTpaJIbHUI KOMIIOHEHT MEPEkK1 CUCTEMU OPOHIOBAHHS,
KUl 30epirae BClo iHQoOpMaIliio mpo OpOHIOBaHHS, BKJIIOYAIOUU 1H(OpPMALIIO
Ipo KIEHTIB, JeTajai OpOHIOBAaHHS, I[IHU Ta HasBHICTh. baza maHux 3a3Budyait
PO3MIIIYETHCSI HA CepBEpi, 1 10 HEl MAIOTh JOCTYIT Pi3HI KOMIIOHEHTH CHCTEMU
OpOHIOBaHHS.

3. MexaHi3M OpOHIOBaHHS — 1€ KOMIIOHEHT, SIKHH OOpoOJisi€ 3anuTH Ha
OpOHIOBaHHSI Ta OHOBJIOE 0a3zy JaHUX BIANOBIAHOIO 1HOpMalien. MexaHizMm
OpOHIOBaHHS TIepeBipsic HAABHICTh PECYPCIB, PO3PAXOBYE IIIHM Ta HAJCUJIAE
KJII€EHTaM €JIEKTPOHH1 JINCTHU 3 MATBEPKCHHSIM.

4. TInatikHUANA TUTIO3 — 1€ KOMIIOHEHT, SKUH 00poOise TaTexi s
cucteMu OpoHIOBaHHA. BiH B3aemoji€ 31 CTOPOHHIMM IUIATIKHUMU CEpBICAMHU
Ta 6e3nedHo 00pooIIsie mIaTikHy 1H(OpPMAaLIil0, HaJaHy KIIEHTaAMU.

5. Intepdeiic kepyBaHHS — I1€¢ KOMIIOHEHT, SIKM J03BOJISIE CHCTEMHUM
aJMIHICTpaTopaM KepyBaTH cUcTeMoro OpoHroBaHHs. el iHTepdelic Hamae Taki
byHKIIi, SK KepyBaHHS pecypcamMH, KepyBaHHS I[IHAaMH, 3BITYBaHHS,
YIpaBJIiHHS POJISIMHU B CUCTEMI TOIIIO.

6. Iatepdeiicu inTerpamii. Cuctemi OpOHIOBAaHHS MOXXE 3HAJIOOUTHCS
IHTerpallisg 3 1HIIMMH CHUCTEMaMH, TaKUMHU SK CHUCTEMHU YIIPaBIIIHHS MailHOM,
CUCTEMH YIIPaBJIIHHS B3a€EMOBIJTHOCHMHAMHM 3 KII€HTaMH ab0 CHCTEeMH
Oyxranrepchkoro o6iiky. [HTepdeiicu iHTerparlii J03BOJISIOTh UM CHCTEMaM
oOmiHtOBaTHCs 1H(GOpMalIi€ro Ta 6e31mepeOiifHO MpalroBaTH Pa3oM.

7. IndpacTpykTrypa Mepexi — amapaTHi Ta MporpamMHi KOMIOHEHTH, SKi
3a0€3MeuyloTh 3B 30K MIDK PI3HUMH KOMIIOHEHTAMH MEpPEXKi CHUCTEMHU
OpOHIOBaHHS: MapIIPyTU3aTOPH, KOMYTAaTOPH, CEpPBEPHU Ta IHIIE MEpPEKEBE
oOnaHaHHS.

[lincymoByrouM, MepexeBa CTPYKTypa CHCTEMH OpOHIOBAaHHS €
CKJIJIHOIO Ta BKJIIOYAE PI3HI KOMIIOHEHTH, SIKI MpPalioloTh pa3oMm, 100

3abe3neunt Oe3mepeliiiHe OpOHIOBAHHS ISl KIIIEHTIB. Mepexka CucTeMu
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pe3epByBaHHs MOBHUHHA OyTH po3po0jieHa Ta peTeabHO MIATPUMYBATHCS, 1100

3a0e3NeunTH HaIIHHICTh, OE3MEeKy Ta MAaCIITa0OBAHICTh CUCTEMH.
1.3. Kinacudgikania cucreM OpoOHIOBaHHS

CucteMu OpOHIOBaHHS MOKHa KJIacU(DIKyBaTHU 3a PI3HUMH KPHUTEPIsSMU,

TaKUMH SIK Taly3b, IpU3HAUYCHHS, (YHKIIOHATBHICTH 1 TexHOJOr1A (puc. 1.2).

lasny3esa
KiIacugirkanis

DyHKHiOHAIBLHA
KJIacHpikanis

Knacndikanis npusnadeHHs

TexHonorivaa kiaacupikamis

Puc. 1.2. OcHoBHI cucTemMu Kjaacu@pikauii cucreM OPOHIOBaHHS

Jlxepeno: po3pobisieHo aBTopoM [3].

Knacudikarist 3a ramy3eBOI0 03HAKOIO: CHUCTEMH OpPOHIOBAHHS MOXHA
Kimacu(ikyBaTH 3a Trajy33i0, Y SKiii BOHM BHKOPHUCTOBYIOThCA. Hampukian,
CUCTeMH OpOHIOBaHHs, CHCTEMH OpOHIOBaHHS TOTEJiB, aBlaKOMIIaHiH,
PECTOpaHiB TOIIIO.

Knacudikamiss 3a mnOpu3HAuYeHHSIM: CHCTEMU OpOHIOBaHHS MOJKHA
kimacu(ikyBaTu 3a Npu3HaueHHsAM. Hampuknaa, Aeski cUCTeMH OpOHIOBaHHS
MpU3HAYCHI JJIsl KepyBaHHS OpOHIOBaHHSIM PECypCiB, TOHI SIK 1HINI HaJal0Th
KOpHUCTYBauyaM JIOCTYNl JO CHCTEMHM pEeCTpallii Ha TeBHY mojaito abo

TJIaHyBaHHS OHJIAWH-3YCTPIUEH.
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Knacudikaiiss Ha OCHOBI (YHKIIIOHAIBHUX MOXJIMBOCTEH: CHUCTEMH
OpOHIOBaHHS MOXXHAa KJIacH(PIKyBaTH Ha OCHOBI IXHBOI (DYHKI[IOHAJIBHOCTI.
Hanpuknan, neski cucteMu NporoHy0Th 1HGOPMAIII0 PO AOCTYITHICTD 1 I[IHU
B peaJbHOMY 4aci, TOMl SIK IHIII HaJalTh PO3MMUpPeHi (YHKINI, Taki SK
aBTOMAaTHYHA PEECTpallis, TMpOorpaMu JOSUIBHOCTI Ta TEPCOHAII30BaHi
pexkomenpaii [12].

Knacudikaiiss Ha OCHOBI TEXHOJIOTIH: CHCTeMU OpOHIOBAHHS MOXHA
kiacugiKyBaTH Ha OCHOBI TEXHOJIOTii, $Ka BHKOPUCTOBYETHCS I 1X
BIIPOBApKeHHS. Hampukiman, neski CUCTeMH BUKOPUCTOBYIOTH apPXITEKTYpPY
KIIIEHT-CEPBEP, a I1HII BUKOPUCTOBYIOTh XMAapHY TEXHOJIOTiI0. JlesKi cucreMu
pO3pO0JICHO 3 BUKOPHMCTAaHHSM 3allaTeHTOBAHOI TEXHOJIOTi, TOAl SK 1HIII
BUKOPHUCTOBYIOTh IIPOrpaMHe 3a0€3MEUEeHHS 3 BIAKPUTUM KOJOM.

Kiacudikartiist Ha OCHOBI JIOCTYIy: CUCTEMH OPOHIOBAHHSI TaKOXK MOXKHA
KJ1acu(iKyBaTH Ha OCHOBI TUITY JOCTYMY, SIKMM BOHU NMPOMOHYIOTh. Hanmpukian,
10 JEeSKUX CUCTeM OpOHIOBaHHS MOKHAa OTPUMATH JOCTYN OyIb-XTO 4Yepes
[HTEpHET, 1HINI — JAOCTYNHI TUIBKK [JI1 BHYTPIIIHBOTO BUKOPHUCTAHHS
MEePCOHAJIOM EBHOI OpraHizallii.

Takum yuHOM, KiIacudikallis cucTeM OpOHIOBaHHsI 0a3yeThCS Ha PI3HUX
KpUTEPISX, TAKUX SK Tally3b, IPU3HAUYCHHS, (PYHKIIIOHAIBHICTh, TEXHOJOTIS Ta
noctyn. PosymiHHs kiacudikaiii cucTeM OpOHIOBAaHHS € BaXKIWBHUM IS

BUOOPY NMPABUIIBLHOT CUCTEMH JIJII KOHKPETHOTO O13HECY YM TalTy3i.
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1.4. Komn'roTepHi Mepe:keBi TEXHOJIOTII, 10 BUKOPUCTOBYIOTHCH B

cucreMax OPOHIOBaHHS

Cucremu OpOHIOBAaHHS € HEBIJI’€MHUM KOMIIOHEHTOM 0araThboX raiyseu i
BUKOPUCTOBYIOTHCS KOMIAHISIMM JJI aBTOMaTH3allii Ta ONTUMI3allii mpolecy
OpoHIOBaHHS. 3 PO3BUTKOM TEXHOJIOTIA CHCTEMH OpOHIOBAHHS PO3BHHYIHCA,
mo0 BKJIIOYUTH TEXHOJIOTHI KOMIT'IOTEPHHUX MEpexX, sKiI 3a0e3MnedyroTh
Oe3nepeOiHUN 3B’A30K 1 mepenady JaHUuX MDK PI3HUMH CHCTEMaMH Ta
MPUCTPOSMH.

OpnHi€el0 3 OCHOBHUX KOMIT'IOTEPHHX MEPEKEBUX TEXHOJOTIH, 0
BUKOPUCTOBYIOTHCA B cHUCTeMax OpoHIOBaHHS, € IHTepHeT. [HTepHeT n03BoIsLE
cucteMaMm OpOHIOBaHHS OYTHM JOCTYOHUMH JUid TJ00albHOI ayauTopii,
MOJICTIIYIOUM TIpoIieC OpOHIOBaHHS IS KIIIEHTIB 3 OyAb-fKOi TOYKH CBITY.
[HTEepHET TakoX JO3BOJISIE OHOBJIIOBATH Ta CHUHXPOHI3YBAaTH JaHI B PEKUMI
peaIbHOTO Yacy, 3a0e3MeuyloYd TOYHICTh 1 aKTyaJIbHICTh JAHUX OPOHIOBAHHS
Ha BCIX CHUCTEMaXx 1 IPUCTPOSIX.

[Ile onHa BakJIMBa TEXHOJIOTiS, sIKA BUKOPUCTOBYETHCS B CyYacHUX
cucTeMax OpOHIOBaHHS, — 1€ XMapHi oOuyucieHHs. XMapHi OOYUCICHHS
JIO3BOJIIIOTh PO3MIITYBAaTH CUCTEMH OpOHIOBaHHS Ha BIJJAJICHUX CEpBepax,
3MEHIIYIOUU MOTPedy y JOPOTOMY anmapaTHOMY Ta MPOTpaMHOMY 3a0€3MeUeHHI.
[Iss TexHoJOTiS TakKoXX 3abe3neuye IIBUIKE MaCIITa0yBaHHS, J103BOJISIOUN
cucteMaM OpPOHIOBAHHS OOPOOJISATH BENUKI 00CATH OpOHIOBaHB 1 TPAH3AKIIINA Y
MKOBI nepioau [7].

Oxkpim [HTEpHETY Ta XMapHUX OOYHUCIIEHb, CUCTEMHU OPOHIOBAHHS TAKOX

BKJIFOYAIOTh Pi3HI MEPEKEB1 MPOTOKOIM Ta CTAHJAAPTH /IS TOJIETTICHHS 3B 3Ky
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MIXK PI3HUMHU CHCTEMaMM Ta MpUCTposiMu. Harmpukiian, cucteMu pe3epByBaHHS
BUKOPHUCTOBYIOThH Taki npotokonu, ik TCP/IP, HTTP ta SMTP, nns nepenaui
JAHUX MDK cepBepaMH Ta npuctposiMu. Taki cranmaptd, sk XML 1 JSON,
TaKOXX  BHKOPUCTOBYIOTbCA  JUisi  3a0e3meueHHs  mepenadi  JaHUuX Yy
cTaHAapTh3oBaHOMY (dopmaTi, SKAA MOXHA JIETKO I1HTEpPHpeTyBaTh Ta
00po6IsITH pi3HUME cucTemamu [11].

Hapemti, cuctemu OpOHIOBaHHS TaKOXX BHKOPUCTOBYIOTH  Pi3HI
TEXHOJOT1l O€3MeKu g 3aXUCTy KOH(MIACHIIWHUX JaHUX 1 3amoOiraHHs
HECaHKI[IOHOBaHOMY  mocTymy. Ili  TexHosorii  Ge3meku  BKIIOYAIOTh
mu@pyBaHHs, OpaHaMayepud Ta CHCTEMHU BHSBJICHHS BTOPTHEHb, SIKI Pa3oM
3a0e3MeuyoTh KOH(IACHIIMHICT, 1 O€3meKy JIaHMX pe3epBYBaHHS Ta
KOPHCTYBaYiB.

OTxe, KOMIT' IOTEpHI MEPEXeBl TEXHOJOrIi € BAXKIMBUM KOMIIOHEHTOM
CydYacHUX CHUCTeM OpoHIOBaHHs. I[HTepHeT, XMapHi OOYHCIEHHS, MEpEeKeBl
INPOTOKOJM Ta TEXHOJIOTii O€3MeKH BUKOPHUCTOBYIOTHCS ISl 3a0e3MeueHHs
Oe3nepeOiHOrO 3B’sA3KYy Ta Iepefadl JaHuX MDK PI3HUMH CHCTEMaMu Ta
OPUCTPOSIMHM,  MOKpAIIyIoud  €(PEeKTUBHICTH 1  €(QEeKTUBHICTb  CHCTEM
OpoHroBaHHS. OCKUIBKM TEXHOJIOTIS TMPOJOBXKYE PO3BUBATUCA, IJIKOM
IMOBIPHO, II0 CUCTEMHU OPOHIOBaHHS OYIyTh BKJIFOYATH 1€ OUIBII MPOCYHYTI
TEXHOJOTIl KOMIT'IOTEPHUX MEPEX MJs MOAAJBIIOr0 pO3MIMPEHHS CBOIX

MOXJIMBOCTEHN 1 PYHKIIIOHAJIBHOCTI.

1.5. OcobmBoOCTI QPyHKIIOHYBAHHSI CHCTEM OPOHIOBAHHS B 3aJIi3HUYHIM

rajuaysi

CucteMu OpOHIOBaHHS B 3alli3HUYHIA Taidy3l 3HAYHO PO3BUHYJIHUCS
IpOTATOM 0OaraThOX pOKIB, a iXHA poOOTa XapaKTEepPHU3YeThCS JAECKUIbKOMA
KJIIFOYOBUMU OCOOJIMBOCTSIMM, sIKI 3a0e3medyroTh e(QEeKTHBHI Ta JOCTYIHI

npolecu OpOHIOBaHHS Ta MPOJaXXy KBUTKIB.
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OnHi€ero 3 KIIOYOBUX OCOOJMBOCTEM CUCTEM OpOHIOBAHHS B 3aJII3HUYHIN
raimysi € iX 37aTHICTh 0OpOOJIATH BeJMKI 00csru OpoHIOBaHb 1 TpaH3akiii. Lle
0COOJIMBO BAXJIMBO B 1HAYCTPIi 3 BEIMKUM OOCSITOM Ta IIBHUIKICTH OOMIHY
JaHUX, € COTHI a00 HaBITh TUCAYl MACAXKHUPIB MOXYTh OPOHIOBATH KBUTKU
omHouyacHo. CuCTeMH pe3epBYBaHHsI MOBUHHI OyTH B 3MO31 0OpoOaATH 1ei
o0csr 0e3 MKW JJIsl MPOIYKTUBHOCTI Ta 6€3 3aTPUMOK.

[HIIOI0 BaXXJIMBOIO OCOOJMBICTIO CHCTEM OpOHIOBAHHS B 3alli3HUYHIN
rajy3si € X 3IaTHICTh KepyBaTH 3armacaMy KBUTKIB 1 I[IHOYTBOpeHHAM. CucteMu
OpOHIOBaHHS BKJIIOYAIOTh QJITOPUTMU Ta I1HCTPYMEHTH, SKI aHAI3YIOTh
ICTOpUYHI JAaHi OpOHIOBAHHS Ta TEHACHLII PUHKY, 100 BUZHAYUTH ONTHUMAJIbHI
piBHI 3amaciB 1 cTparerii LIHOYTBOPEHHsI JJid PI3HUX MapIIpyTiB 1 KjaciB
nogopoxkei. Ile mae 3Mory 3ami3HUIIAM MaKCHMI3yBaTH MPUOYTOK, OJTHOYACHO
rapaHTyK4H JOCTYIHICTh MICI[b JJIsl KJIIE€HTIB 32 MPUUHITHUMH IIHAMHU.

TpeThot0 0COOJIUBICTIO CHUCTEM OpPOHIOBAaHHS B CyYacHIM 3alli3HUYHIN
raqy3i € ix iHTerpaumis 3 IHIIMMH CHCTeMaMu Ta mociyramu. Hampukian,
CUCTeMH OpOHIOBAaHHS MOXYTh OYTH I1HTErpoOBaHI 3 IUIATDKHUMH IIUTFO3aMH,
CUCTEMaMH YTpaBIIiHHS B3aeMoBigHOCHMHaMU 3 kiieHTamMu (CRM) Ta iHImmmu
CEepPBEPHUMH CHCTEMaMH JJIsl 3a0e3nedeHHs: Oe3nepeOiitHoro Ta e€(heKTUBHOTO
mporiecy OpOHIOBaHHS Ta TMpoAaxy KBUTKIB. Ll iHTerparmist 103BOJIsIE
nacakupaM OpOHIOBaTH KBHUTKH, 3JIACHIOBaTH IUIaTeXl Ta OTPUMYBATU
M1ITBEPPKCHHS Ta CIOBIIICHHS Yepe3 €MHY IIaTdopmy.

Kpim Toro, cucremMu OpOHIOBaHHS B 3ali3HUYHIN raigy3i TakoX MOBHUHHI
OyTh 37aTHI BHUKOHYBaTH CKJIQJHI BUMOTH IIOJ0 MaplipyTu3amii Ta
MJIaHyBaHHS. 3aJIi3HUIN TPAIIOIOTh HAa CKJIAHIA MEpexki NUIAXIB 1 CTaHIH, 1
CUCTeMH OpOHIOBAHHS MOBUHHI MaTH MOKJIMBICTh OPIEHTYBATHUCS B L1 MEPExXi,
00 3HAXOJUTH ONTUMAJbHI MapIIPYTH Ta PO3KIaAM i macaxupis. s
bOTO MOTPIOHI CKJIAJIHI aJITOPUTMU Ta THCTPYMEHTH, K1 MOKYTh ONTHUMI3yBaTH

Taki GaKkTopH, K 4ac y J0po3i, BAPTICTh 1 3pYUHICTb.
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CuctemMu OpOHIOBaHHS B 3aJi3HUYHIA Taly3l TakoXX IOBHHHI MaTH
MOXJIUBICTh OOpOOJSATH CHeliaabHl 3alMuTH Ta PO3MIMmIeHHS (pi3HI KIiacu
NacaKUPChKUX MICIIb, JOJATKOBI IOCIYTHd, BpaxyBaHHS moTped ocido 3
00MEKEHUMH MOKJIMBOCTSIMHU TOIIIO).

[TlincymoByro4M, cuCTEMU OpOHIOBaHHA B  3aJi3HMYHIN  Tally3i
XapaKTEePU3yIOThCSA KUIbKOMa KJIIOYOBUMHU OCOOJIMBOCTAMM, BKIIOYAKOYM iX
3JIaTHICTh OOPOOJIATH BENMUKI 00CSITH OpOHIOBaHb, KEPYyBaTH 3aracaMu KBHUTKIB 1
[[IHOYTBOPEHHSIM, IHTETPYBATHCS 3 IHIIMMH CHUCTEMaMU Ta IMOCIyraMu,
o0poOISATH CKJIaJHI BUMOTH IMOJ0 MapUIpyTH3alii Ta TUIAHyBaHHS, a TaKOX
3aJI0OBOJIBHATH CIeLiajbHI 3anuTH. Ta po3mimeHHs. Ll yHkuii 103BOJSAIOTH
3QJII3HULIAM HaJlaBaTU €(PEKTUBHI MOCAYyrdu OPOHIOBAHHS Ta MPOJaXy KBUTKIB

nacakupam, CIpUsii0oYd MO3UTUBHOMY JTOCBIAY TOJIOPOXKI.
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PO311J1 2. METOOJIOI'TA PO3POBKU TA IITPOEKTYBAHHA
CUCTEMH

2.1 Bubip meToiB Ta TEXHOJIOTiH /151 PO3POOKM CHCTEMU

Jlns peamizailii  apxiTeKTypHOro piBHS Oyno o0paHo iH(opMalliiiHy
CUCTEMY OpOHIOBAHHS 3aII3HUYHUX KBHUTKIB 3 MOJJIMBICTIO MacIITaOyBaHHS
cepBicy. BuKOpUCTOBYIOUM CydacHI TIpOTpaMHlI TEXHOJOTii, HEOOX1THO
PO3pOOUTH CHUCTEMY 3 BUKOPHUCTAHHSIM HEPEJSIIIAHOI 0a3u JaHUX HAa OCHOBI
TOPU30HTAILHOTO PO3MOILTY JAHUX.

Po3po6ena cucrema moBUHHA MaTH Taki KPpUTEPIi:

- MacmTa0yBaHHS CHCTEMHM TMpU HEOOXITHOCTI 30UIBbIIEHHS pPeCcypciB
00poOKH TaHMX;
- mBHUJKA 00poOKa 3aluTiB, OCKIJIBLKM PO3MOBCIOJKEHHS CamMoOi CHUCTEMHU

CIIpHSIE MABUIICHHIO 1i TPOyKTUBHOCTI;

- KJi€eHT-cepBepHUi madsoH I13.

Y  poGoti Oyae TPOAESMOHCTPOBAHO BUKOPUCTAHHS  BJIACHOTO
MIPOTPaAMHOTO TIPOYKTY JJISI aBTOMATH3al1lli OpOHIOBaHHS 3aJII3HUYHUX KBUTKIB,
a TaKOX Cy4YacHOi apxXiTeKTYpHOi MOJeN piBHSA 0a3u JaHUX sl 0OpOOKHU
BEITUKHUX OOCSTIB IaHUX.

[IporpamMHuii MpoAyKT MOBUHEH MAaTH TakKi (PyHKIIII:

- aBTOpM3AIlisl B CUCTEMI;
- TEeperJsi MOXKIMBOCTI OPOHIOBAHHS 3aJII3HUYHUX KBUTKIB;
- MOXJIMBICTh HaJJaHHS PI3HUX PIBHIB JOCTYMY J0 (3aJ113HUYHOT) KBUTKOBOI

CUCTEMU;

- OIUISIJT KOPUCTYBAYiB CUCTEMHU.

[Ipu po3podii momiOHOT CUCTEMH BaXKJIMBUM AaCIEKTOM € BHOIp
BIIMOBITHUX TEXHOJIOTIH ISl CTBOPEHHS 1HGOPMAIIIMHOI CHCTEeMH OpOHIOBaHHS
3aJII3HUYHUX KBUTKIB. [HCTpyMEHTH, 300pakeHi Ha puc. 2.1, Oyiu BUKOpUCTaH1

JUTSL pO3POOKH ITiET CUCTEMH.
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Puc. 2.1. IHCTpyMeHTH pO3pOo0KHU CHCTEMU
Jlxepeno: po3po0JIeHO aBTOPOM Ha OCHOBI Jixkepena [2].
Y po3pobii  mporpamu  iHGOpPMAIIMHOT  CHUCTEMU  OpOHIOBAHHS
3JII3HUYHUX KBUTKIB OyJIO BUKOPMHO HU3KA TEXHOJIOTIH, cepe] IKUX:

- cepenosuiie po3pooku IntelliJ IDEA;

MOBa MporpamyBaHHs Java jist cepsepa [16];

- MoBa rineptrekctoBoi po3miTku HTML 3 Bukopuctanssm texuosorii JSP
114 oprasizaiii Beo-iHTepdeiicy;

- wmoBa po3Mitku CSS 3 BukopuctanHsMm 0i10miorexku Bootstrap s
po3pobOku rpadiuHoro iHTEpdercy kopuctyBaya [23];

- TEXHOJOris 3a0e3MeueHHs aBTOMaTH3allll CKJIalaHHs IpoekTy Maven;

- Apache Tomcat 111 po3ropTaHtsi mporpaMu Ha JIOKaJIbHOMY cepBepi [9];

- Git ans Bepcii po3po0IeHoi cucTeMu;

- 0a3a ganux MongoDB;

- pensiiitna 6a3a nannx MySQL [21];
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- Junit, mpu3HaueHa UIA HANWCAaHHS Ta BHKOHAHHS TECTIiB Ha MOBI
nporpamyBaHHs Java,
- PowerMock, sik renepaTop MakeTiB 00’ €KTIB I yac TectyBaHHs [15].

MosBa nporpamyBaHHs Java

MoBa mporpamyBaHHs Java BHCOKOTO piBHs Oyja BHKOpHUCTaHA st
HaIlUCaHHS apXiTEKTYpH piBHS O13HEC-JIOTIKM (CHCTEMHHMX MPOILIECIB) 3aBISKH
CBOIii1 00’ekTHO-OpieHTOBaHI mpupoi. Bubip miuardopmu Java Ta ii peanizamii
JUISL TIPOAYKTY OyB MOTHBOBAHHMM JOCTYITHICTIO UYMCICHHUX TEXHOJOTIN 1
(GpeitMBOPKiIB, PO3POOJICHUX JIsi BUPIMICHHS MIUPOKOTO KOJa MPAKTHYHUX
3aBaanb. OMHIEIO 3 KIIOYOBHUX mepeBar Java € 1i BipTyanbHa mammuHa (JVM),
sgKa 3a0e3nedyye KpociiaTGopMeHHY cyMicHICTh. Ile o3Hauae, 1o mporpama,
CTBOpeHa Ha Java 1 cKoMIiJiboBaHa B 0alT-KOJI, MOke OyTH BUKOHaHA Ha Oyib-
SAKIA 1HIIH miatdgopmi, sKa MATPUMYE BIpTyalibHY MallldHy Java, pu 1bOMY
JVM Buctymnae six piBeHb a0CTpaKiiii Mi’ KOJ0M 1 00J1aTHAHHSIM.

Kpim TOro, moBa mporpamyBaHHs Java € Kpaummm BHOOpOM uepe3
HasiBHICTh BOYJIOBaHOTO 30Mpayva CMITTS, SKUH MoOXke 11eHTU(]iKyBaTH Ta
BUJIATISITH 00’ €KTH, Ha sIKi OUIbIIE HE MOCWJIAETHCA Tporpama. Xoua 30upad
CMITTS 3amo0irae BUTOKY MaM’siTi, po3poOKa IbOr0 MPOTPaAMHOIO MPOIYKTY
BUSIBUJIA HEJOJIIK pOOOTH 3 III€I0 TMEpeBaroro, a came Te, 10 MPOoIeC BUMarae
JI0JTaTKOBOI ONMTUMI3AIli] i Yac TeHepallii Ta IMIOPTY JaHuX y 0a3y JaHUX.

Ak Bke 3raayBajoch padimie, Java — 1e 00’€KTHO-Opi€HTOBaHa MOBa
BHUCOKOTO PIBHS 3 CHJIBHOIO THUIII3Alli€l0, IO MiJBHINY€E ii HaaidHICTH. Java
HaJa€ pi3HI 3py4Hl ITHCTPYMEHTH JJIsl MPOrpaMicTiB, Taki sk Java API, skuii €
HA0OpOM KOMaHJ 1 METOAIB, BKJIIOYAIOUW MIIKIIOYEHHS J0 0a3u AaHUX, IO
Oyno mpioputeToM Yy po3poOii wiei iHpopmariiiHoi cuctemu. I[lapagurma
00'exkTHO-OpieHTOBaHOTO TmporpamyBanHs (OOIl) Hagimiaa MOBY TaKUMH
BJIACTUBOCTSMHU, SIK  MaclITabOBaHICTh, IO  JIO3BOJISIE  OaraTopa3oBo

PO3IIMPIOBATH PpO3po0JeHy cuctemy. CucteMy MOXKHa MaciTabyBaTh TaKUM



25

YUHOM, 1100 0/laBaHHsS HOBHX KOMIIOHEHTIB HE BHMArajio 3MiH iCHYIOUHX.
KpiMm ToOro, mepeBaroro mpOro MIAXOAY € MOKIHUBICTE 0OaraTopa3zoBOro
MIOBTOPHOT'O BHUKOPUCTaHHS HAITMCAHOTO KOy, IO 3HAYHO 3MEHIIYE KiJIbKiCTh
HAIUCAHOTO KOAY B IIJIOMY.

®peiimBopk Apache Maven

Apache Maven — ne ¢peiiMBOpK, po3poOJieHHi JJIs aBTOMAaTHU3allli
30MpaHHs MPOEKTIB Ha OCHOBI OMHUCY iX CTpykTypu y ¢daitnax POM (Plain
Object Model). ®aiinu POM — nie XML-daitnu, ski MicTath iHQOpMaIIio mpo
MPOEKT, KOHGITYpaIliio Ta 3aJIeXHOCTI (I0AATKOB1 CTPYKTYPH).

Maven OXOIUTIOE CTaHAApTHY CTPYKTYpPY KaTaJloriB 3a 3aMOBUYBaHHSM,
0 € AyXe MPAaKTUYHUM JIJIsl CyMiCHOTO TporpamyBaHHs. OCHOBHUN KaTajor
SCI' CKJIQJIAa€ThCA 3 JBOX KAaTajoTiB: OCHOBHOTO Ta TECTOBOro (main & test).
Maven BukopucTOBYe Habip (a3 is KepyBaHHS KUTTEBUM ITUKIOM TPOCKTY,
10 3PYYHO Mij Yac CTBOpPEHHs MpoekTiB. Taki komaHu, K clean, sika ouuinae
npoekT, 1 install, sika BCTaHOBJIIOE MporpaMHe 3a0€3MEUYEHHS B JIOKAJIbHHUN
perno3uTopii Maven st 1O0CTyIy po3poO0JIE€HOTO MPOTPaMHOr0 3a0e3nedyeHHs
JUIA 1HIIUX MPOEKTIB MOTOYHOTO KOPHCTYyBada, 4acTO BUKOPHUCTOBYBAJIUCS IIiJT
qac 30upaHHs [HOTO MPOEKTY.

Mosa po3mitkn HTML

106 po3pobuTH 30BHIINIHIA KOMIIOHEHT IIi€] CUCTEMHU Ta MPEACTaBUTH
Horo y BUTJISAII BEO-CTOPIHKHU, OYJI0 BUKOPUCTAHO MOBY PO3MITKH TIIEPTEKCTY
(HTML). Ll TexHOJOrIS € OAHIEI0 3 HAMOLIBII MHUPOKO BUKOPHUCTOBYBAHUX 1
GbyHIaMEHTAIbHUX TEXHOJIOTIM JJI1 CTBOPEHHsSI Oyb-sKOi BEO-CTOPIHKH.
3pyuyHa ctpykrypa HanucaHHs ctopiHku B HTML monermrye mgomaBaHHs
CTOPIHOK, HEOOXIAHMX JUIsi MaclTaOyBaHHS CHCTEMH, a HAasBHICTh TaKHX

aTpuOyTiB, sK 1d 1 class, € nepeBaroto g pedaxkropunry [13].



26

Texnosoris JSP

3aMiCTh CTaTUYHOTO BMICTY, SIKMM € HE3MIHHHUM, OyJI0 TPEICTABICHO
Java Servlet nis cTBOpeHHS AWHAMIYHOTO BEO-BMICTy, SIKMU BIAMOBIJa€ Ha
3aMUTH KOPHUCTYBAdiB, HANPHKJIAA TOMIYKOBI 3anmuTu. OgHAK BUKOPUCTAHHS
cepBieTy Uil  CTBOpeHHs nmpe3eHTaOenbHoi HTML-cTOopiHKM HEe €
ONTUMAJILHUM pillIeHHsAM, a Moaudikailis 3reHepoBaHoi HTML-cropinku He
BB)KAETHCSI HAMKPAIIO MPAKTUKOK 7T HAMMCAHHS MPE3CHTAIITHOTO PiBHS
MIPOTPaMHOTrO MPOAYKTY.

Came Tomy, mosiBa TtexHojorii JSP (JavaServlet Page) cmpomye
MOEHAHHS JWHAMIYHOTO Ta CTaTUYHOro BeO-koHTeHTy. IlomiOHO 1O
nonyssipgoro ASP (Microsoft Active Server Pages), JSP takox 3a0e3neuye
€JETaHTHUW TIAX1A 70 TOETHAHHS JUHAMIYHOTO Ta CTATHYHOTO BEO-BMICTY.
OcHoBHa cTOpiHKa HamucaHa Ha MoBiI po3miTku HTML, a HasgBHICTh
CreliaJIbHUX TETiB 3a0e3nedye BCTaBKy (parMEHTIB MporpaMHOro koay Java.
Takum unaOM, JSP HEe € 3aminoro JavaServlet; ckopimie, 11e pi3Hi MAXOAHA IO
MpeACTaBIeHHS MpoaykTy. Xoya Servlet nepenbayae BHUKOPUCTAHHS MOBU
po3mitku HTML y xoxi Java, JSP nepenbauae Bukopuctanus Java y cepeausi
ctpyktypu HTML. Iammmu coBamu, JSP € 611b111 3pydHUM crioco6oM poOoTH
3 MPEJICTABICHHSIM BEO-CTOPIHKH, HIXK CEPBJIET, ajie¢ BIH MEHII MOTYXHUM.

Moga po3mitku CSS

Moga po3miTku kackaaHux Taomuips ctwiiB (CSS) — me cremianrizoBaHa
MOBA, SIKA BUKOPHCTOBYETBHCS 1T PO3POOKH CTOPIHOK, HAMMCAaHUX MOBaMU
po3miTku jgaHux. CSS BUKOPHUCTOBYETbCA Uil MOKpAIlEHHS Bi3yalbHOI
npuBabIMBOCTI BeO-cTOpiHOK. BiH mpamtoe 31 mpudTamu, KOJbOpamH,
BHUCOTOIO, IMUPUHOIO Ta PO3TAITyBaHHSM €JIICMEHTIB, TAKUM YHWHOM HaJAl0ud

CTPYKTYPY 30BHIIITHbOMY BUTJISITY BMICTY Ha BEO-CTOPIHIII.
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Po3noaisiena Hepessiniiina 0a3a q1aHuX
3acrocyBanHs TexHoiorii NoSQL B koHTeKCTI 1HpOpMAaIiiHOI cucTeMH,
OpIEHTOBAHOT Ha OPOHIOBAHHS 3aJII3HUYHUX KBUTKIB, OB’ A3aHE B MEPILY YEPTY
31 30epiraHHsM BEJIWKOi KIJTBKOCTI JaHWX. Taki CHCTEeMH MAalTh BUCOKHU
CTYMHiHb MacHITa0OBAaHOCTI Ta 37aTHI €(EeKTUBHO OOpOOJATH BEIUKI OOCATH
JaHUX, a TaKoX 3a0e3nedyBaTd MiATPUMKY HaMiBCTPYKTYPOBAHUX 1 THYYKHX
TaHUX
Cuctemu NoSQL mnepeBaXHO TOKJIAIAOTBCA Ha TMPOCTI omepartii
YUTAHHS-3aMHACY, M0 BKIIOYAIOTh 27 OCHOBHHMX ONEpariii, MpOAYKTHBHICTH
AKX € KpUTHUHUM (akTopoM. Ha naHuii MOMEHT iCHye OLIbIIE CTa CHUCTEM
NoSQL, koxHa 3 AKUX XapaKTepU3yEThCS PI3HUMHU MoJielsiMu AaHux 1 API s
JOCTYIy J10 JaHUX.
ba3zu nmanux NoSQL MokHa kiacudikyBaTh 3a 4OTUpPMa OCHOBHUMU
KaTeropisiMu, KO>kKHa 3 SIKMX M1JXOIUTh i1 KOHKPETHUX 3aBAaHb, a CaMe:
- CXOBHWIIA KJII0Y-3HAYCHHS (Hampukiiaa, SimpleDB);
- 0a3u JaHux, OpieHTOBaHI Ha JokyMmeHTH (Hampukiaa, CouchDB,
MongoDB);
- CXOBHWIIIAa IIMPOKUX CTOBMIIB ab0 ciMeHCcTBa CTOBIIIB (HAMPHUKIIAI,
Cassandra, HBase, Big Table);
- Oasum panux TrpadiB (Hampukiana, InfoGrid, InfiniteGraph, Sones
GraphDB).
3HayHa HEOJHOPINHICTh Y LHUX KaTeropisix MOPOAWSAa HOBI BUKJIMKU B
obmacti po3pobku manux NoSQL, mpudomy pileHHs MIOAO0 MOJETIOBaHHS
3HAYHO BILJIMBAIOTh HA BUMOTH JI0 sIKOCTi. KpiM Toro, moBHicTIO (hopMasizoBaHa
mpolieypa MoAeIOBaHHs gaHuXx s cucteM NoSQL mie He icHye, ToMy 10 'y
cucteMax NoSQL posmomin JaHuUX BiJirpae BUpIIANIbHY pPOJb, 1 pi3HI
JOCTITHUIIbKI TIAXOAM 3alpoBaWid €(PEKTUBHI QJITOPUTMU Ta METOIU

PO3MOLTY TaHUX.
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ba3a nanux MongoDB

Ile mochimkeHHS Mae Ha METI MPEICTABUTH CTPATETII0 MOJCIIOBAHHS,
gKa ToJeruye BUKopucTaHHs MongoDB, nokyMeHTHO-OpiEHTOBAHOI CUCTEMU
KepyBaHHs 0azaMu JaHHMX. SIK BUILTMBA€ 3 HAa3BHU, TOKYMEHTOOPIEHTOBaHI 0a3u
naHux OyJau CTBOPEHI 3 METOK KepyBaHHS Ta 30epiraHHs ToKyMeHTIB. Lli
JOKYMEHTH KOAYIOThCS 32 JOTIOMOIOI0 CTaHAApTHUX (OpMaTiB OOMIHY JTaHUMH,
takux sk JSON (06’ektHa HOTaris JavaScript), XML a6o BSON (xBiitkoBuii
JSON).

VY 0a3zax [naHUX JOKYMEHTIB CTOBMEIb 3HAYEHHS CKJIAJAEThCS 3 Map
aTpuOyTIB 1M’si/3HaYEHHS JUIsl NMEBHUX JAHMX, Kl € HaIiBCTPYKTYPOBAHHMHU.
OnuH CTOBIEIb MOXXE MICTUTH BEJIMKY KUIBKICTh TaKUX aTPUOYTIB, MPUUOMY
KUIBKICTh 1 THII 3allMCaHUX aTpUOyTiB MOTEHIINHO 3MIHIOIOTHCS BiJl OJHOTO
psanaka 1o iHmoro. Ha BiAMiHY Bii TPOCTUX CXOBHII] KJIFOYiB 1 3HAUYEHb, 1 KJIIOUI,
1 3HAYEeHHS JOCTYITHI U1 MOIIYKY B 0a31 JaHUX JOKYMEHTIB.

basu nanux noxymentiB MongoDB B OCHOBHOMY BHKOPHCTOBYIOTHCS
JU1sl 30epiraHHs Ta KEpyBaHHS BEJIMKUMH KOJEKI[ISIMH JTaHUX, TAKUX K TEKCTOBI
JOKYMEHTH, TOBIJOMJICHHS €JIEKTPOHHOI NMomTH Ta XML-J0KyMeHTH, a TaKOoX
KOHIIENITYyaJIbHI ~ «JOKYMEHTH»,  SK-OT  JIGHOpMaJIu30BaHi  (CYKYIIHI)
npeAcTaBieHHs 00’ e€kTa 0a3u TaHWX, HaMpPUKIa] IPOaYyKTy a0o kiieHTy. Kpim
TOTO, BOHM TaKOX MIAXOMATh JJIsi 30epiraHHs 3arajbHUX MJaHUX, TOOTO
HEpEeryJsIpHUX (HAMIBCTPYKTYpPOBAaHUX) JaHUX, SKI BUMararmTh IIHPOKOTO
BUKOPHUCTAHHS «HYJIbOBHX 3HAYEHb» y CHUCTEMI KE€pyBaHHs PEISALiHOI0 0a3010
naHuX (1€ HyJeBl 3HaueHHS (PyHKLIOHYIOTh SIK 3allOBHIOBAYl JJISl BIICYTHIX a0o
HEICHYIOUMX 3HaueHb) [20].

VYropaBiiHHS BEJIUKUMH Habopamu JaHUX ab0 BUCOKONPOTYKTUBHUMU
nporpaMaMu B cucTeMax 0a3 JaHUX MOKE CTAHOBUTH CEPHO3HY MpobieMy is
OIHOTO cepBepa. Hampukiian, BHCOKa dYacTOTa 3alWTIB MOXKE€ BUCHAKHTU

pecypcu mporiecopa cepBepa. Kpim Toro, komm po3Mmip pobodoro Habopy
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MEepPEBUIIYE OOCAT OMEPATHUBHOI MaM'siTi, JOCTYIMHOI B CUCTEMi, EMHICTh JHUCKIB
BBOJIy-BHUBOJY CTa€ MEPIIOPSIHOIO.
Jiist BUpilIeHHs IMX TTpo0sieM Oyi10 3anpornoHOBaHO J1Ba METOAU
- BEpTHKaJbHE MacIITaOyBaHHS;
- TOpU3OHTAJIbHE MacIITa0yBaHHSI.

[lepmuii  mependavae 30UIBIICHHS TMOTYXKHOCTI — amapaTHOTO  4YH
MIPOTPaAMHOTO 3a0€3MEeUYeHHs MUIIXOM 30UTBIIICHHSI KUTHKOCTI pecypciB. OmxHak
0OMEXEHHSI B JIOCTYITHUX TEXHOJIOTISX 1 CYBOPHUX amapaTHUX KOHQIryparisx
XMapHUX TMPOBaiiIepiB MOXYTh OOMEXHTH MOTEHIIMHY MOTYKHICTb OJHI€]
MallMHU I JAHOro pPoOOYOro HaBaHTAXKEHHS, 10 MPU3BOJIUTH [0
IPAKTUYHOTO MAKCUMYMY ISl BEPTUKAJIBHOTO MaclTaOyBaHHS.

ToMy y upoMy [AOCHIIKEHHI 30CEpPEIUMOCh Ha TOPU3OHTATBHOMY
MaciuTa0yBaHHI, K€ Mmepeadadae po3nojiyl Habopy JaHMX 1 HaBaHTAKCHHS
CHUCTeMH MIDXK JEKUIbKOMa CepBepaMH Ta JOJaBaHHS JIOJATKOBUX CEPBEPIB 3a
noTpedu JIst 30UTBIICHHS TOTYKHOCTI.

Xouya 3arajibHa MBHAKICTh a00 MOTYXKHICTh OJHOTO KOMIT IOTEpPa MOXKE
OyTH HEBHCOKOIO, KO’KHA MAaIIMHAa MO)X€ BIOPATHCS 3 YaCTUHOIO 3arajbHOTO
poOOYOro HaBaHTaXEHHS, M0 NOTEHIIMHO MOXE 3alpoNOHYBaTH Kpalry
MPOAYKTUBHICTh, HI)K OJWH BHCOKOIIBUIKICHUNA cepBep 13 BHCOKOIO
MPOITYCKHOIO 3/AaTHICTIO. KpiM TOro, po3mmupeHHs MOTY>KHOCTI PO3TOPTaHHS
BUMAarae JIMIle J0JIaBaHHS JOJAaTKOBUX CEPBEPIB y pas3l MoTpedu, 10 MOXKe
OyTH JemeBIIMM, HDK MpUAOaHHS BHCOKOMPOIYKTHUBHOTO OOJaJHAHHA MAJIs
omHoro komm’roTepa. OpHak 1ed miaxig —mepembadae  301TBIICHHS
1H(PaCTPYKTYpH Ta CKIAAHICTh 00CIyroByBaHHA JJisi po3ropTanHs. MongoDB
Oyno oOpaHO, TOMY L0 MIATPUMYE CErMEHTyBaHHs (a00 MIapiHT), IO 3HAYHO
MOJIETLIY€E 1EU MPOLIEC.

[lintpumka  MongoDB  ropuzoHTasibHOrO  MaciuTaOyBaHHS 3

CErMEHTYBAaHHS JO3BOJIIE PO3AUIMTH 0a3y JaHUX Ha OKpeMl YacTHHHU,
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PO3TaIllOBaH1 Ha PI3HUX MaIlIMHAaX, 100 BUPIMIUTH OOMEKEHHS OJHOTO cepBepa.
[Ipomec cermenTarii nepeadayae BUOIp KitoUa 3 KOJEKINIi Ta PO3AUICHHS TaHUX
3a WOro 3HAYEHHSIM [JIsl PO3MOAULY JOKYMEHTIB MIX PI3HUMH CErMEHTaMu
KJ1acTepa.

Lelt ko4, SKUMW HA3UBAETHCS CETMEHTHUM KIIOUYEM, MOXe OyTu
1HJEKCOBAaHUM a00 1HJEKCOBAaHUM CKJIQJICHUM MOJIEM 1 BUKOPUCTOBYETHCS IS
PO3IUICHHS JaHUX Yy KOJEKINl 3a JOMOMOTOI0 PI3HMX Jlana3oHiB a00 OJIOKiB
3Ha4Y€Hb CETMEHTHOTO Kitoua. MongoDB po3nojiise 6J10ku Ta iXHI JOKYMEHTH
MDXK MIapJaMu B KJacTepi, MpH LbOMY OallaHCyBaHHS CETMEHTIB 1 pEeIUTIKaIlis €
aBTOMaTu3oBaHUMU Tmpouecamu. Illo6 onTuMmizyBaTH NPOAYKTUBHICTH 1
MOXKJIMBOCTI 0a3M JJaHMX, BOXXJIMBO BUOPATH BIJMOBIIHUI K04 (PpparMeHTa Ha
OCHOBI CXEMH JaHHMX 1 Omepalii 3amuTy Ta 3amucy 0a3u gaHux. BOymoBaHa
niaTpuMka mapadHry B MongoDB €  mpuBabnuBoro  QyHKIEO IS
apXiTEKTOPIB MpPOrpaMHOro 3a0e3nedeHHs 3aBIsKd 11 THYYKIA cXemi Ta
MPOCTOTI PO3TOpTaHHSA. TWM HE MEHI, PO3TOPTaHHS TPOIECY MAPAUHTY
BUMAara€e  peTejlibHOr0  po3rjsiay  1HQPACTPYKTypH  Ta  CKJIAJHOCTI
00CITyrOByBaHHS.

Otxe, npu po3poOlll TPOrpaMHUX MPOIYKTIB KPUTHIHUM (HaKTOPOM €
npaBWIbHHUI BUOIp 3ac001B peasizallli mporpaMHoro 3adesneueHHs. Bubpanuit
CTEK TEXHOJOTIA MOK€ 3HAYHO BIUIMHYTH Ha TPOAYKTUBHICTH CHUCTEMHU,
0COOJIMBO 3 TOYKH 30pYy IIBUJIKOCTI OOpOOKH 3amuTIB, HATIMHOCTI CUCTEMH Ta
CTaOUTBHOCTI il HABAHTAKEHHSM.

VY pomMy po3niii OyB MpeacTaBIeHUN aHami3 TEXHOJIOTIH, MPUIATHUX IS
po3po0OKKM 0a3u JaHUX Ha apxITEeKTYpHOMY PIBHI, 1 OKpPECJI€HI OCHOBHI
OPUHLKIK iX BUKOpUCTaHHSA. KpiM TOro, ommcaHo OCHOBHI TEXHOJOTII, SKi
BUKOPHUCTOBYIOTBCS B pealtizallii MporpaMHOTO TPOIYKTY, BKIIOYHO MOBa

nporpaMmyBaHHsl Java, CTpYKTypa CKJagaHHs mpoekTy Apache Maven 1 pi3Hi
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METOIM TeCcTyBaHHsA. Hapemiri, TakoX MpeacTaBieHl OCHOBHI TEXHOJOTIl

(GpOHTEH]T PO3POOKH.
2.2. ApxiTtekTypa Ta KOH(pIrypamiss KOMIOHEHTIB CHUCTEMU

IIpu po3podIi TporpaMHOro MPOAYKTY HEOoOXigHUM (akTopoMm €
MpaBWJIBHUN BUOIp METOAIB peaiizalii mporpaMHoro 3adesnedeHHs. Bubpanuii
CTeK TEXHOJIOTi MOK€ MaTH 3HAYHWU BIUIMB Ha MPOIYKTUBHICTH CHUCTEMH,
30KpeMa Ha IIBUIKICTh OOpOOKM 3aluTIB, HAIIMHICTh CUCTEMH Ta CTaOUIBHICTh
cuctemMu mia HaBaHTaxeHHsM [10]. ¥V mpomy po3nisi po3riisimiaeTbes MpoOIec
KoH(]iryparii TEeXHOJOrii, 1o Oyiu o0paHi i PO3POOKH apXITEKTYPHOTO
piBHs 0a3u NaHUX, 1 BUKJIAJICHI OCHOBHI MPUHIIUIH X BUKOPUCTAHHS.

[Tig yac peamizarii apXiTeKTypu O13HEC-JIOTIKH MPOTPAMHOTO MPOAYKTY
BUKOpHUCTOBYBajuca pi3Hi madiaonu GoF, Bxmouaroun mabnonu Factory
Method, Team, Single i1 Builder. CtpykTypa mnamok OCHOBHHUX KaTaJOTiB

BIJINMOBIAAa€ CTPYKTYpl Maven, sik mokazaHo Ha puc 2.2.
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Puc. 2.2. CTpykTypa nanoxk B nporpaMHOMY NPOAYKTI
Jlxepeno: po3po0ieHO aBTOPOM Ha OCHOBI xepena [18].

OcCHOBHI KataJIoTW BKJIIOYAIOTh src, target, .idea Ta Ttaki (aitnm, sk
.gitignore, External Libraries, Railway.iml 1 pom.xml. [lanka src MicTUTB
JIOTIKY MPOEKTY Ta PO3/iJeHa Ha /B OCHOBHI MAIKH:

- OCHOBHY, SIKa MICTUTb java, PECypCH Ta BeO-/10J1aTKH;
- test, sKa MICTUTH yC1 METOJIU 3 MOAYJIbHUMHU TECTaMH.

[linboBa mamka (target) 30epirae CKOMIIJIbOBaHI (aliium MPOEKTy, sKi
3T0JIOM PO3TOPTAIOTHCS Ha CepPBEPI.

[Tanka .idea MicTUTH 1H(OpPMALIiIO PO MPOEKT 1 € MOYJIEM CEpeAOBUILA

PO3pOOKHU, CTBOPEHOTO MPOTpaMoro, a 30BHiMIHI 610mi0Tekn (External Libraries)



33

— 1Ie MOAYJb, SIKMH 30epirae HaOlp MIAKIIOYEHUX O010110TeK, HEOOXITHUX MJIs
peanizalii mpoeKTy.

@aiin  Railway.iml cTBOpro€eThCs  aBTOMATHYHO, KOJU  IPOEKT
IMITIOPTYETHCSL B CEPEAOBUINE PO3POOKH, & TAKOXK 3PYUYHUU NJIT BUKOPUCTAHHS
i yac moBTopHOoro immopty mnpoekty B IntelliJ IDEA abo na iHmmii cepsep.
daiin gitignore BijacTexye BOymoBaHi (aitnu, a pom.xml € eguHuM daiaom
KOH(QIrypamii MNpoekTy B CTpykTypi Maven, 1m0 MICTUTh HEOOXITHY
1H(opMariro nmpo 301pKy MPOEKTY Ta 3aJICKHOCTI.

Takum 4YMHOM, OCHOBHA TAamKa MIAPO3IUISETHCS HA java, Pecypcu Ta
webapp. [lamka java MICTUTH JIOTIKY MPOEKTY, apXITEKTypy piBHA Oi3Hec-
JIOT1KU, KOH(Irypaliro MiAKIIOYEHHS Ta B3aeMOJIi 3 0a3010 JaHUX, a TaKOX

poOOTy 3 Mpe3eHTAlIHHUM pIBHEM, SKUA OXOIUIIOE 1HTepdelc 1 3amuTH

KOpPHCTYBayiB.

Puc. 2.3. Ilanka pecypciB — NOBiIOMJICHHS PO MOMUJIKY
Jl>xepeno: po3po0iieHo aBTOPOM Ha OCHOBI jJkepena [19].
[Tanka pecypciB MicTUTh KOHDIrypariiHi ¢aiau a1 podotu 3 6a3zamu
JaHUX 1 JUIs B3aeMOAIl 3 1HTepdeiicoM, HANpUKIaA Pi3HI TUIH 30€peKEeHUX
MOB1JIOMJICHb, SIK TTOKa3aHO Ha puc. 2.2. [lanmka webapp MicTUTH peanizallito

pI1BHS IIPE3EHTAllll TPOEKTY.
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IHTepeiic
KopucTyBaya Mongo DB

qifigoutria 1S

d11H wouoxoLodu es 1Mueg
SQL sanut

JAVA

DAO + DTO (mogynb
B3aemofji 3 6asoro
DaHWX)

Bignoap 3a npoTtokonom HHTP

Controller (mogynb Command (mogynb Service (Moaynb
npuinomy 3anuTis) 06po6KM 3anuTiB) 6i3Hec-noriku)

JAVA

Puc. 2.4. Cxema B3aemMogaii Moay.1iB po3po0JieHOI cHCTeMH
Jlxepeno: po3po0JIeHO aBTOPOM Ha OCHOBI Jikepena [18].
Sk mokazaHo Ha puc. 2.4 manka java MICTUTh K1JIbKa MOJTYJIiB:
- Controller, skuii BiANOBIZa€ 3a OTPUMAHHS Ta BIJAMOBIb Ha 3alUTH
(get/post) 3a momomoror nporokosy HTTP;
- Moaynb Command, sikuii 06po0Jisie 3anuTH;
- MOJayJb Service, SKUi € MOAYJb 013HEC-JIOTIKH;
- moxyi util, dao 1 dto, siki BIAIOBIZAIOTh 32 B3a€MOII0 3 0a3010 JTaHUX.
ITix yac mocTaHOBKM 3aBAaHHS OYyJIO BUPIIIEHO PO3POOUTH HOBUM MiaXia
0 pOOOTH 3 BEJIMKHMM JAaHUMHU HUISXOM CTBOPEHHS apXiTEKTYpHOI'O PIBHS
6a3u nanux. {06 nocsrtu mporo, Oyna oOpaHa HepemsIliiiHa pO3MoiIcHa 0a3a
nanux MongoDB uepe3 ii 31aTHICTh 3py4YHO MacIITad0yBaTH CUCTEMY, SIKIIO 11€
HeoOximHo. ['opu3oHTaibHE MacmTabyBanHs MongoDB Oymo gocsrHyTo 3a
JIOTIOMOTOI0 LIApJUHTY, 32 JOMOMOIOI0 SKOro 0as3a gaHux Oyna po3jilieHa Ha
OKpeMI YaCTUHH, 1 KO’KHA YacTHHa OyJia Mpu3HauyeHa OKPEeMOMY CepBepYy.
00 3a0e3meyuTH BiAMOBOCTIHKICTD 1 3pyYyHE aBTOMAaTUYHE BITHOBJICHHS

JAaHUX, KOXKEH cepBep OYB 3amylieHUM IpoiiecoM mongod, a ais po3poOKu
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po3noauieHoi 6a3u qanux y MongoDB Oyiio cTBOpeHO J1Ba CErMEHTH Ta OJIUH
cepBep KOH}ITyparlii, KOXKeH 13 IKUX CKJIaIa€ThCS 3 TPhOX BY3IIIB.

Po3pob6ena cuctema Oyna HajgamToBaHa Ha poOOTYy 3 0a3010 JaHUX 5K
[EHTPATI30BaHUM pPECypcoM, a 3aluTH Ha JaHi o0poOismucs dYepes
IEHTPaJBLHUM CepBep (MapIIPpyTU3ATOP), IKUI PO3MOAUISIB JaHi Ha pi3HI HAOOpHU
PEIUTIK 32 IOMOMOTO0 KJTI0Ya HIApIUHTY.

OCHOBHOIO TIEpEBAroro i€l apXiTEKTypHOI MOAENI piBHs 0a3u NaHuX € ii
rOPU30HTaJbHA MACIITA0OBAaHICTh, KA JO3BOJISIE JIETKO J0JABaTU JTOJATKOBUN
HaOlp perTik 0e3 MOIIKOMKEHHS HAasSBHUX JAHUX Yy pI3HUX Kiactepax. s
MacHITa0yBaHHS CHUCTEMH HEOOXIJTHO MPOCTO CTBOPUTH HOBHMM KIacTep 3
HEOOX1THOI KIJIBKICTIO BY3JIIB 1 I0JIaTU MOTO J10 MapiipyTusatopa. [Ipu oMy
po3pobJieHa cHUCTEMA MOXKE B3a€EMOJISTH SIK 3 HEPEJALIMHOIO PO3IMOALICHOO
0a3010 TaHMUX, TaK 1 3 pessiiiHo 6a30t0 1anux MySQL.

OCHOBHOIO TIepeBaror0 BUKOpUCTaHHS 0azu gaHux MongoDB B npomy
IPOEKTI € B3a€MOIS 3 JaHMMH 4epe3 MporpamMHuil kol, a He uepe3 SQL-
3alUTH, YOTO HEMOXKJIMBO YHUKHYTH MPHU pOOOTI 3 pO3MOILICHOI0 023010 JTaHUX.
BaxxinuBo Tako BIA3HAYMTH, 10 3MIHU B CTPYKTYypl 0a3u JaHUX MOBUHHI OyTH
B1I00OpakeH1 TUIbKU B TPOTPAMHOMY KO/Ii.

Sk Bxke OyJ10 3rajlaHo paHilie, B IIbOMY MPOEKTI BUKOPUCTOBYEThes Data
Access Object (DAO) 1 Data Transfer Object (DTO), nns po6otu 3 JaHUMU B
nporpaMHoMy npoaykti. DTO — me mpoctuil 00’€kT, sikuii 30epirae jaaHi Ta
BUKOPHUCTOBYETHCA AJIs TMepeadl JaHUX MDK KJIacaMy Ta MOJYJISIMU MPOTPaMH.
Y mporpamHoMy 3a0e3mnedeHHi, ke po3riasgacTbesi, DTO BUKOPUCTOBYIOTHCS
s 30epiranHs Takux o00’ekTiB, sk Ticket 1 TrainRoute, siki MicTATH
1H(GOpMaIli0 PO KBUTOK 1 MApIIPYT MOi3/a BiAMOBIIHO.

3 iHmoro 60oky, DAO i1HKancymoe JOTIKYy JJisi OTpUMaHHs, 30epexeHHs

Ta OHOBJICHHA HJAaHUX TaKHUMHU OHCpaHiHMI/I, K CTBOPCHH, 36epe>1<eHH51,
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YUTaHHS, BUJAQJCHHS Ta peJaryBaHHa. Y mporpamHoMy mpoaykti DAO
iHKarcymoe metoau ais Ticket.

[lepeBara BukopuctanHs DAQO monsrae B TOMy, IO SIKIIO BHHHUKAE
HEOOX1IHICTh 3MIHUTH ME€XaHi3M 30€pexeHHs], MOTPIOHO 3MIHUTH JIUILE PIBEHb
DAO, a He BCi JOMEHHU B JIOTIII JOMEHY, SKI BUKOPUCTOBYIOTH piBeHh DAO.
[Toxibuum ymHOoM mepeBara DTO mnonsirae B TOMy, LI0 BiH HaJa€ BEIUKY
THYYKICTh CEPBICHOMY PIBHIO, a 3rOZOM 1 Au3aiiHy BCi€l mporpamu. Skio €
3MiHa BUMOTH, SIKa 3MYIIY€E MEPEUTH 0 IHIIOTO O0CATY JAaHUX, 1€ HE BILJIUBAE
Ha piBeHb OOCIYrOBYBaHHS YM HaBITh Ha JoMeH. [loTpiOHO nuine mepeHecTu
3mian 70 kinacy DTO, nonaBumim HOBY BJIACTHBICTh, 3QJIMIIMBINM 3arajlbHUN
iHTepdeiic piBHA 00CITYyroByBaHHS 0€3 3MiH.

OTxe, y IbOMY PO3ALIL MPEACTABICHO OIJIsAJ KOH(DIrypalisi CUCTEMHU Ta
0a3u 1aHuX po3po0sIeHO0] cucTeMHu. JloCaiKeHo apXiTEKTYpy CUCTEMH, a TAaKOXK
B3a€EMOJIII0 i1 MOAYJIIB MiXK c00010 1 3 cuctemoro B 1ijiomy. OCHOBHa yBara B
IIbOMY PO3JUIL 30Cepe/KeHa Ha Po3po0Ill apXiTeKTypu 0a3u JaHUX, 30KpemMa Ha
CTBOPEHHI HepeJsIiiHOi 0a3u JaHUX 1 PO3MOJAUIT CHUCTEMH 4epe3
TOpU30OHTaJIbHE MaciTaObyBaHHS. AHami3 JaHUX CHUCTEMH 3IIHCHIOETHCSA SIK
yepes iHTepderic, Tak 1 yepe3 TepMidai. 1106 monermmtu po3poOKy HamiHHO1
Ta aJarTOBAHOI CTPYKTYPH, ONMKUCAHO IIA0JI0HM JiJisi poOOTH 3 0a3aMu JaHUX Ta
ixHiMu 00’€kTamu, OO TapaHTyBaTH, IO Oy/b-AKi TOTEHIIHI 3MIHU B
CTPYKTYpl JIaHUX HE MPU3BEAYTh IO HEOUiKyBaHMX mpooOiem. Kpim Toro, y
BOMY PO3AUI PO3IIIAJAETHCS CYMICHICTh CHCTEMHU 3 PI3HUMHU TUIaMu 0a3
JAaHUX, BKJIFOYAIOYM PENAIiAHI Ta HEpessAliiHI 0a3u JaHUX, 1 aHATI3YHOThCS

repeBaru Ta HeJIOJIKU KOXKHOT 3 HUX.
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PO31J1 3. TECTYBAHHS TA EKCIVIYATANISA CUCTEMHU
3.1. TectryBaHHs1 cucTeMH OPOHIOBAHHS

[ToTtouna iHdopmariiiHa cucTeMa OpPOHIOBAHHS 3aI3HUYHUX KBUTKIB
BukopucTtoByBaia JUnit nis e MoaynbHOro TtectyBanHs. JUnit — 1ie
maTdopMa TeCTyBaHHS, KA BUKOPUCTOBYE aHOTAIlT /ISl BU3HAYEHHS METOMIB
TECTyBaHHA Ta iX BIJNOBIJHOTO HalamTyBaHHS. Tabmuus 2.1, mogaHa HUX4e,
MPOTIOHY€E BUYEPIHUN MIACYMOK HaWOUIbIN 3HA4YymMX aHoTtamii y JUnit nis
Bepciit 4.x 1 5.x.

Taomung 3.1

Anoraunii JUnit TectyBaHHA

Junit 4 Onuc

@Test Ilo3nauae MeTOI SIK METO
TecTyBaHHs. BiH He Mae )KogHUX
aTpuOyTIB, 1 TECTOBI PO3IIMPEHHS B
JUnit Jupiter mpatoroTh Ha OCHOBI
CBOIX CIIEIlaIbHUX aHOTAI[Il.

(@Before Bkasye Ha Te, 110 aHOTOBaHUN METO
CJIiJT BAKOHYBATH TIEPEe]] KOKHUM
TECTOBUM METOJIOM.

(@After Taki MeToM yCIIaIKOBYIOTHCS, SIKIIO
BOHHM HE IEPEeBU3HAYCH]I a00 3aMiHCHI.

@BeforeClass Bxkasye Ha Te, 110 aHOTOBaHUN METOJI
Mae OyTH BUKOHAHO Mepe ycima
TECTOBHUMH METOJIAMH B IOTOYHOMY
KJacl.

@AfterClass Bkasye Ha Te, 110 aHOTOBaHUN METO
Mae OyTH BUKOHAHO ITICIIS BCIX
TECTOBUX METOJIIB Y TOTOYHOMY
KJ1aci.

(@Nested O3Hauae, 10 aHOTOBAHM KJIac €
HECTATUYHUM BKJIAJICHUM TECTOBUM
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KJIaCOM.

@Disabled Bumukae tectoBmii kiac abo
TECTOBUHN METOJ.

Jlxepeno: po3po0JIeHO aBTOPOM Ha OCHOBI Jixkepena [17].

BpaxoByroun Te, 1m0 NPOEKT rmepeadadyaB KEpyBaHHsS BEJIMKOK 0a3010
JaHUX, TPOIEC TeCTyBaHHA BUMaraB BukopucTands PowerMock sik renepaTtopa
MakeTiB 00’ €KTIB.

PowerMock — 1ie moTyxHuil dhpedMBOpPK s TeCTyBaHHA Java, SIKUM
PO3IIUPIOE MOXJIMBOCTI ICHYIOUHX (PpEeHMBOpKIB AJisi TECTyBaHHS, TaKUX SK
JUnit 1 TestNG. Onnicro 3 KIr0YoBUX ocoOimBocted PowerMock € iioro
3/IaTHICTh T€HEPYBATH MAKETH1 00’ €KTH JJIS CKJIAIHUX 3aJICKHOCTEH, K1 BaXKKO
MIEPEBIPUTH 130IHOBAHO.

@DikTUBHI 00’€KTH — 1€ (DIKTUBHI 00 €KTH, K1 KOHTPOJIHOBAHO IMITYIOTh
MOBEIHKY peajbHUX 00’€KTiB. BOHM BUKOPUCTOBYIOTHCA i Yac TECTyBaHHS
JUTSL  3aMIHM  3aJIe)KHOCTEH, SIKI Ba)XXKO CTBOPUTH UM MAaHIMyJIIOBaTH
oesnocepenubo. PowerMock 103Bojisie po3poOHHMKAM CTBOPIOBATH IMITallliHI
00’€KTH JJI KJIaciB, SIK1 3a3BUYail BAXKKO IMITYBaTH, HANPUKIAJ, CTATHYHI Ta
(biHaNbHI KJIACH.

Otrxe, PowerMock BukopucTtoBye MaHImymsii OalT-KOgOM IS
CTBOPEHHSI MakeTiB 00’ekTiB. MaHinmymsmii  0alT-KoJOM  BKIIFOYAIOTh
Moau(dikaiito 0alT-KOay CKOMIIJIBOBAHMX KJIAclB TiJ] 4aCc BUKOHAHHSI, 1100
3MIHUTH iX moBeniHKy. Lle mo3Bomsie PowerMock 3amiHIOBaTH BUKIMKHA METOIB
BJIACHOIO TIOBEMIHKOIO Ta TEPEXOIUIIOBATH BHKJIMKHA KOHCTPYKTOPIB IS
CTBOPEHHS MaKeTiB 00’ €KTIB.

PowerMock Takoxx Hamae API st cTBOpeHHsI MakeTiB 00’ €KTIB BPyUHY.
Ieit API nosBosisie po3poOHMKAM BH3HAYaTH CHEIIaIbHY MOBEMIHKY JJIs
METO/IIB 1 KOHCTPYKTOPIB, @ TaKOXK HAJAIITOBYBAaTH OYIKYBaHHS JUIsl BUKJIMKIB

METO/IIB 1 MOBepTaHUX 3HaueHb. PowerMock Takoxx Moxe iMITyBaTH CTaTHYHI
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MeToau, (piHaTbHI METOAW Ta TPUBATHI METOJAM, IO POOUTH HOro I[IHHUM
THCTPYMEHTOM ISl TECTYBAHHS CKJIQIHUX CHUCTEM.

Jjist TeCTyBaHHSI BUKOPUCTOBYETHCSI TEXHIKA MOJIYJIbBHOIO TECTYBAaHH, SIKE
(boKyCcyeTbcsi Ha  TECTYBaHHI OKpPEeMHX OIWHHUIL a00 KOMIIOHEHTIB
PO3pO0JIEHOr0 MPOrpaMHOro 3a0€3MeUeHHs! 130JIbOBAHO BiJl PEIITH CUCTEMH. Y
IIbOMY T1JX0/11 KOKEH OJIOK 400 METOJT TECTYEThCS OKPEMO, 11100 ePEKOHATHCS,
0 BiH MpAIlO€ HAJCKHUM YHHOM 1 BIJMOBiJa€ BUMOTaM 1 crerudikarisam
CUCTEMHU.

MonynpHUN TECT s KOHKPETHOTO METONY 3a3BHYail BKIIOYAE TaKli
KPOKH:

1. HanamryBatu TeCTOBE CEpeOBUIIIE: CTBOPUTH €K3EMILISIP Kiacy, SIKUH
MICTUTh METOJI, SIKUW HEOOX1THO TIEPEBIPHUTH, 1 1HIIIATI3yBaTH OY/Ib-5K1 00’ €KTH
a00 3MiHHI1, HEOOX1JIHI JIJIsl TECTY.

2. BuzHauuTH BXIiJIHI JaH1, sIKI BUKOPUCTOBYBATUMYThCS ISl TIEPEBIPKU
Merony. Lle Moxke BKIIOUaTH mepefavdy apryMEHTIB Y METOJ, HaJlalllTyBaHHS
TECTOBHX JIaHMX a00 MaKeTiB 00’ €KTIB a00 1HIIliaIi3aIlil0 TECTOBUX (IKCTYP.

3. Buknukatu MeToJ, BUKOPUCTOBYIOUM BXI1JIHI JlaHl, BH3HA4Y€HI Ha
MonepeHLOMY KPOIT.

4. TlepeBipTte BuUXIJ, I[00 MEPEKOHATHCS, IO METOJ JaB OYIKyBaHUM
pesynbTat. lle Moxxe BKITIOYATH MEPEBIPKY MOBEPHEHOTO 3HAUCHHS, MEPEBIPKY
cTaHy 00’€KTiB a00 3MIHHUX a00 MEePeBIPKY MOBEIIHKHA METOTY.

JlaBaiiTe pO3TJITHEMO MPHUKIA] MOIYJIBHOTO TECTY I KOHKPETHOTO
METOJly, BHKOpUCTOBYIOUM sK mnpukiaang wmeton getTicketPrice() kmacy
TicketReservationSystem 3 Hamioro mnpoekty. Lleit meron mnpuitmae Tpu
aprymentu — ticketType, journeyType ipassengerType — 1 MOBHHEH MOBEPTATU
I[IHY KBUTKA.

Ha puc. 3.1. 300paxkeHo mOpuKiIag MOAYJIBHOTO TECTY Il METOILY

getTicketPrice().
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® +

aTest
public void testGetTicketPrice() {

TicketReservationSystem ticketSystem = new TicketReservationSystem();

double actualPrice ic ystem.getTicketPrice("First Class", "One Way", "Adult")
double expectedPr 5 ;

assertEquals(expectedPrice, actualPrice, 0.881);

Puc. 3.1. Moayabnbiii Tect getTicketPrice
Jlxepeno: po3po0JIeHO aBTOPOM Ha OCHOBI Jikepena [17].

Y  1mpoMy TeCTI  CHOYAaTKy CTBOPIOEThCA  €K3EMIUISp  Kiacy
TicketReservationSystem. Jlami BW3Ha4YalOThCs BXiAHI JaHl JUIsI TECTY, SKi
BKJIIOYAIOTh TUIT KBUTKA, TUI MOJIOPOKi, TUI MMacakupa Ta OYiKyBaHy BapTICTh
KBUTKA.

[TotiMm 13 BxigHMMH naHuMu BUKIWKaeTbes meron getTicketPrice(), a
pe3yabTar 30epiraeThes B 3MiHHIM actualPrice.

Meton assertEquals() BHKOPHUCTOBYETBHCSI IJIsi MOPIBHSHHS 3MIHHUX
expectPrice 1 actualPrice 1 mepeBipku TOTO, 0 METOA JaB OUYIKYBaHHI
pesyabTar. Tpetiit apryment as assertEquals() — 1ie genpTa abo MakcuMasabHa
pPI3HULS MK OYIKyBaHMM 1 (DaKTUYHUM 3HAUYEHHSMH, SKa BBaXKa€ThCS
NpUKHATHOK. Y 1poMy Bumnanky pgensta 0,001 BukopucTOByeTbCS s
BpaxyBaHHS OyAb-SIKUX MOMHJIOK 3 MJIaBal04Y0I0 KOMOIO.

Lle#t Tect mepesipsie, un Mmeron getTicketPrice() mpaBmibHO 00uHMCITIOE
[[IHY KBUTKA HAa OCHOBI BX1IHUX JIaHUX 1 IOBEPTA€ OUIKYBaHE 3HAUEHHA. Takum
YUHOM, TECTYIOUM OKpEeMI METOAM 130JbOBAaHO 3a JIONOMOIOI0 MOAYJIbHHUX
TECTIB, MU MOXKEMO BHUSBUTH TOMUJIKM Ha paHHIX CTaaisiX pO3pOOKH Ta
IIepEeKOHATHUCS, IO HaIllle IporpaMHe 3a0e3NeUYeHHs BiJANOBIJa€ BUMOTaM 1
crienudiKaIisaM TEXHITYHOTO 3aBJIaHHS.

[Ile oauH TUI TECTIB, SIKI BUKOPUCTOBYETHCS IMPU TECTYBAHHS IHOTO

MPOEKTY — 1€ TEeCTH IHTerparlii, sSKi MPU3HAYEHI JJIs1 TIEPEBIPKA B3a€EMOJIT MIXK
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[ﬁSHHMH KOMIIOHECHTaMH CHCTeMH;‘y>HBOMy BUIIAAKY MH 30CCPCIMMOCIA Ha

1HTerpariitHoMy TecTi uis podotu 3 6a3010 AaHuX (puc. 3.2).

id testAddBookingToDatabase() {

rationSystem ticketSystem ew TicketReservationSystem();
] Booking("Adam Smasher™, "First Class", "One Way", "Adult");
ticketSystem.addBookingToDatabase(booking);
) i

Puc. 3.2. InTerpaniiinuii Tect 1J1s1 po00TH 3 023010 JAHUX
Jl>xepeno: po3po0eHO aBTOPOM Ha OCHOBI xepena [17].

[Ilo6 BUKOHATH 1HTErpalliiHUNA TECT AJIsI omepallii 3 0a3010 JaHUX, HaM
nmoTpiOHa TecTtoBa 0a3a MaHWX, BiIOKpeMieHa BiJ poOouoi 6a3u manmx. Lls
TecToBa 0a3a JaHWX MOBHMHHA MAaTH Ty caMy CXeMy, 10 ¥ poOoua 0a3a JaHuX,
ajie He MOBMHHA MICTUTU KOH(IICHIIIMHUX TaHUX.

Jlani HaM MOTpIOHO CTBOPUTH TECTOBHUI CIEHApil, SKUI BUKOHYBaTHME
omeparlito 3 0a3010 IaHUX, Ky MU XoueMo mpoTrecTyBatu. Llel cuenapiit mae
BKJIFOYATH BCl HEOOX1JHI KPOKH HaIAIITYyBaHHS Ta JEMOHTaXYy, HAIPHUKIIAL
CTBOPCHHS Ta BUIAJICHHS TECTOBUX JIAHUX.

ITicist bOrO BUKOHYEMO TECTOBHH CIleHapid y TeCcTOBIM 0asi JaHMX 1
nepeBipseEMO, YW OTPUMAHO O4YiKyBaHl pe3ynbTaTd. Hampuknazg, sKIo mu
TECTYeMO oOIlepaliro 3 0a3010 JaHUX, fKa OTPUMYE JaHl 3 0a3u JaHUX, MU
MTOBUHHI NIEPEBIPUTH, YW OTPUMAaHI JIaHi BiJMOBIIAI0Th HAIITUM OYiKYBaHHSIM.

[Tin yac iHTerpamiifHOro TecTy MH TaKOXX MOBHMHHI MEPEKOHATHCS, IO
omeparlis 0a3u JaHUX MPABUIBLHO B3aEMOJIE 3 pemTor mporpamu. Lle moxe
BKJIFOYATH TIEPEBIPKY TOTO, IO Mporpama MpaBUiILHO 0OpoOIsie MOMUIIKH, SIKI
MOXXYTh BHHUKHYTH MiJ 4ac poboTu 3 0a3z0i0 JaHuX, abo L0 Mporpama
MPaBWJILHO BUKOPUCTOBYE JIaH1, OTpUMaH1 3 0a3u JaHUX.

Y Tecti 300paxkeHOoMy Ha puc. 3.2 MU TEPEBIPIEMO METOJ

addBookingToDatabase() «kmacy TicketReservationSystem, saxuii gonae



42

OpoHIOBaHHS 10 0a3u JaHWX. MU CTBOPIOEMO €K3EMILIAP KJIACy Ta CTBOPIOEMO
HOBUU 00’€KT OpOHIOBaHHS. [Totim BUKJIMKAEMO METO]T
addBookingToDatabase() 3 06’ekTom booking 1 nepeBipsieMmo, uu orepartiis 0ysa
YCHIIIHOIO.

3arajioM 1HTErpalliiiHi TeCTH JJIs ornepailiii 3 623010 JaHUX € BaXJIUBOIO
YaCTHUHOIO 3a0€3IEeUCeHHS HAMIMHOCTI Ta TOYHOCTI CUCTEMH, KA MOKJIAAA€ThCs
Ha 0Oa3y maHmx. TecTyrouW B3a€EMOJII0 MK JOJATKOM 1 0a3010 MaHWUX, MU
MO’KEMO 3aBYaCHO BHSBHUTH IOMHJIKHA Ta TMEPEKOHATHUCS, IO HaIla CUCTEMa
(GYHKIIIOHYE HAJICKHUM YHHOM.

Ha 3aBepieHHsi, MM BHUKOPHUCTOBYEMO IMITalllifHE TECTyBaHHS — I
TEeXHIKa, fKa JO03BOJISIE HaM 130JIFOBAaTH Ta TECTYBaTH OKpPEMi KOMIIOHEHTH
CUCTEMH, HE 3aJeKaud BiJ 1HIIUX KOMIIOHEHTIB YW 30BHIMIHIX Ciayx0. Lle
0COOJIMBO KOPUCHO IIiJl YaC TECTYBaHHS CKJIAJIHMX OIepalliid, sKi BKIOUYAIOTh

KIJIbKQ KOMITOHEHTIB 1 3aJI€)KHOCTEM.
@ ar

aTest

public void testCalculateTotalcost() {
Booking booking = mock(Booking.class);
when(booking.getTicketType()).thenReturn("First Class");
when(booking.getJourneyType()) .thenReturn("Return");

when(booking.getPassengexType()) .thenReturn("Adult");

TicketReservationSystem ticketSystem = new TicketReservationSystem();
double actualCost = ticketSystem.calculateTotalCost(booking);

double expectedCost = 150.0;

assertEquals(expectedCost, actualCost, 0.001);

Puc. 3.2. Inrerpaniiinuii TecT 1Jjisi po0OTH 3 023010 JaAHUX
JI>xepeno: po3po0eHO aBTOPOM Ha OCHOBI jpkepena [17].
Y upomy Tecti mnepeBipserbes Meton CalculateTotalCost() kiacy
TicketReservationSystem, sikuif 0O0YHMCIIOE 3arajbHy BapTICTh OPOHIOBAHHSI.
Jis uporo Oyno CTBOpEHO imiTamiiHuii 00’exkT Booking 3a momomororo

616motexkn PowerMock 1 BcTaHOBIIEHO HOro aTpuOyTH 3a JOTIOMOTOI0 METOY
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when(). Ilotim Mu cTtBOproeMo ex3zemiuisip kiacy TicketReservationSystem i
Bukiankaemo  meron  calculateTotalCost() 3  o0’ekToM  iMiTamiitHOTO
OpoHioBaHHS. SIK pe3yibTaT, MOPIBHIOEMO (DAKTUYHUIN pE3yNbTaT 3 OUIKYBAaHUM
1 IepeBipsEMO, Y1 BOHU 301Tat0ThCSl B MEKaX MEBHOI OXUOKHU.

Takum ynHOM, 11100 BUKOHATH MPOOHUM TECT JJIS CKJIAHOI omeparltii, Ham
CIIOYATKy MOTPIOHO BU3HAYMTH KOMIIOHEHTH, BIJ] SKMX 3aJIeKUTh Omeparfis.
Hanpuxman, SKIo TecTyeMO CHUCTEMY OOpOOKHM TIaTeXiB, MH MOXKEMO
3QJIeKaTH Bl CUCTEMHM aBTEHTH(IKallli KOpPUCTyBaua, CHUCTEMU OOpPOOKHU
KPEIUTHUX KapTOK 1 0a3u MaHuX, sika 30epirae iHGOpMAIIio Mpo TpaH3aKIIii.

Jlami HaMm MOTPIOHO CTBOPUTH MAaKET OO’€KTIB ISl KOXKHOI 3 IHX
3aJIe)KHOCTe. MakeTHi 00’€KTH — 1€ MOJIErieHl 1MITOBaHI Bepcii pealbHUX
KOMITOHEHTIB, SIK1 JO3BOJISIIOTh HAM KOHTPOJIIOBATHU X MOBEAIHKY Ta peakuii mij
yac TecTyBaHHS. /[l pI3HUX MOB MpOTrpaMyBaHHS JIOCTYIHO KUIbKa
dbperiMBOpKIB IMITalIMHUX 00’€KTiB, Hampukiang Mockito mns Java a6o
Mockery nns PHP.

HanamryBaBmm MakeTHI 00’€KTH, MM MOKEMO CTBOPUTH TECTOBUUI
CIIeHapid, AKUIl IMITy€ CKJIAJHYy OMepalliio Ta BUKOPUCTOBYE MaKeTHI 00’ €KTU
JUIsI KEpYBaHHSI MMOBEIIHKOIO 3aJIe)KHUX KOMIOHEHTIB. Hanpukian, Mu MoxxkeMo
BUKOPHUCTOBYBATHU IMITaLlIIHY CUCTEMY ayTeHTU)IKALIT AT IMITALl YCIIITHUX 1
HEBJAJIUX CIPOO BXOIY, 1 MU MOKEMO BHKOPMCTOBYBATH IMITALIIMHY CHUCTEMY
00pOOKM KpEAMTHUX KapTOK IS IMITallli YCIHIIIHUX 1 HEeBAAIUX TUIATIKHUX
oreparii.

[lin wac mpoOHOTO TECTyBaHHS TEPEBIPSEMO YW CKJIAJHA OIeparis
MOBOJMTHCS MPABUIIBHO 3 PI3HUX YMOB 1 3 PI3HUMH BIJMOBIISIMHU BiJI 3a1€KHUX
KOMIIOHEHTIB. MM TakoX MOXEMO TECTYBAaTH KpailHI BUNAJAKH Ta CIEHapii
MTOMUJIOK, SIK1 MO>Ke OyTH BaKKO BIATBOPUTH B >KMBOMY CEPEIOBHILII.

ImiTaniiine TecTyBaHHS [103BOJII€E HaM TECTYBAaTHU CKJIaJHI orepauii B

KOHTPOJIbOBAHOMY CEpEOBUII, HE MOKIAJAl0YMCh Ha 30BHINIHI CIYXOW Un
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CKJIaJIHI HaJjamTyBaHHs. [30/1F0I0YM pi3HI KOMIIOHEHTH CHUCTEMH, MH MOYXXEMO
IIBU/IIE BUSBJISATH Ta BUIPABIATA MPOOJEMH Ta 3 MEHIIUM PHU3UKOM
CIIPUYMHEHHS HeOa)kaHUX HACTIAKIB Y )KHBOMY CEPEJIOBHIIIL.

3arajoM imiTalliiiHe TECTYBaHHSA € LIHHOI TEXHIKOIO AJisi TeCTyBaHHS
CKJIQJIHMX OIllepalliii, SKi BKJIOYAIOTh KUIbKa KOMIIOHEHTIB 1 3aJeKHOCTEH.
BukopucroByroun MakeTHI OO0 €KTH [JIs 1MITallii TOBEIIHKA 3aJIeKHHUX
KOMITOHEHTIB, MU MOKE€MO TECTYBAaTH HAIly CHCTEMYy OLIbII PETENbHO Ta 3

O1IBIITMM KOHTPOJIEM.
3.2. Oco0smBoOCTI B3aEMOJII KOpUCTYBa4ya 3 po3p00JIeHOK CHCTEMOI0

Y 1upoMy po3auTi AETadbHO ONKHCAHO OCHOBHI BHMOTH J0 POOOTH 3
1H(GOpMaLIIHHOIO CUCTEMOIO, BKIIIOYAIOYH arapaTHI Ta MPOrpaMHi Mepe1yMOBH,
a TakoX 1HTepdeiic KopucTyBaya.

Cucrema nependavae MIAKIIOUEHHS 10 [HTEpHETY sIK OCHOBHY BUMOTY
JUTSL IOCTYITY 3 OOKY KOpHCTyBada, a CTOpIHKa aBTOpHU3allii, sIK OKa3aHo Ha pPHC.
3.3, Hajae AOCTyN A0 PI3HUX MOJYJIB Ha OCHOBI PIBHS JOCTYIYy CTBOPEHHS

aKayHTYy.
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CrcteMa 6pOHIOBaHHSA

Cropinka asTopuaauii

Email

email

Napone

Mapons o

YBIATH

3apeccTpyearics

Puc. 3.3. Cropinka aBropu3auii y cucremy
Jl>xepeno: po3po0eHO aBTOPOM Ha OCHOBI Jkepena [22].

KopuctyBauam  TakoX  HaJa€TbCs  MOXJIMBICTH  BUOOPY  MOBH
BiIOOpaXEHHA CTOPIHKU: YKpaiHChKa Ta aHIJICbKa € JBOMa OCHOBHUMHU
MOBaMH MIPOTpamMHu.

Kpim Toro, iHdopmariiiina cuctema Mae MiHIMaJIbHI BHUMOTH [0
oOnagHaHHS, BKJIIOYAIOYM PEKOMEHJIOBAHWW OOCAT OMEpaTHUBHOI MaM ATi HE
MeHie 1 I'b 1 mBuakicTh miakatoueHHs a0 [atepuery He menme 128 Koit/c.

Po3pobnena indopMmariiitHa cucTeMa Ma€ TPU POJIi, BAXKIUBI IS 1l
ONTUMAJIBHOTO BUKOPUCTAHHS:

- aJMIHICTpPATOD;
- KOpHCTyBad.

User story K0>KHOI 3 IUX poJield 300paxeHna Ha puc. 3.4. Ha cxemi BugHO,

0 KOXKEH KOPHUCTYBad CHUCTEMHM Ma€ YHIKalIbHI (YHKIT Ta 3aBIaHHS IS

po0OOTH 3 CHCTEMOTIO.
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ABTOpU3aLlis

ApmiHicTpaTtop

Knient
(Tunoswui
KOpUCTyBau)

Bubip nyHKTYy nocagku
NPU3HaYeHHs!

YnpaBniHHsA
KOpuMCTyBaYamm
BuGip micusa

Bubip aatu
Ta Knacy

CTBOpPEHHA BupanenHsa 3MiHa poneii
06nikoBKX 3anucis 06nikoBMX 3anucis 06niKOBMX 3anuciB

Puc. 3.4. PoJi Ta pyHKIii B Me:Kax cCUCTEMH
Jxepeno: po3po6ieHO aBTOPOM Ha OCHOBI JiKepena

AJIMIHICTpAaTOp BIAMOBIJA€ 32 HAWBAXJIMBINI (YHKIIT yHpaBIiHHSA Ta
nepenavyl AgaHux. 3 1HOIOrO OOKy, KOPHCTyBad CHUCTEMH Ma€ OOMEXKEHY
(YHKITIOHATIBHICTh 3aJICXKHO BiJl PIBHS JOCTYITY J10 MOJTYJIB.

[[To6 3abpoHIOBaTH KBWUTKH, BXiJl Y CHCTEMY € OOOB’SI3KOBUM, 1 JIMIIIC
aBTOPU30BaHI KOPHUCTYBa4l MarOTh JOCTYIl JI0 CHCTEMH, MICJIsI YOTO BOHH
MePEHAINPABIISIIOTHCS Ha HACTYNMHY CTOPIHKY 3 PI3HUMH (DYHKIISIMH, 3aJICKHO
BiJl pOJIi KOpHUCTyBaua B CHUCTeMi. ¥ pa3i HEeBJaJOi cipoOu BXOJy KOPUCTyBau
0a4uTh CIIOBIIICHHS, SIK TIOKA3aHO Ha pHC. 3.5 13 3a3HAYCHHSAM HEAINCHUX JaHUX

Ta 000B’S3KOBUX TOJIIB, HEOOXITHUX JIJIsI BXOJY.
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Cunctema BpoHIOBaHHS Cuctema 6poHIOBaHHSA

Cropikka asTopusauyii Cropikika asTopu3ayi

Email

Email Email 2

test@gmail.com

l ?: BeeaiTe Baw Email l

MNaponb MNapone

o Rk o

YBIATH YBIATH

HenpasunnsHuii Email abo Maponb HenpaeunbHui Email abo Mapons

3apeectpysatvce 3apeecTpysarvice

Puc. 3.5. IIpo6semu 3 aBTopusauii y cucremy

JI>xepeno: po3po0eHO aBTOPOM Ha OCHOBI JpKepena [22].

ko KopuCTyBad HE 3apeeCcTPOBAHUM Yy CHCTEMIi, BIH MOXXE IOYaTH
peecTpariitHui IpoLIEC, HATUCHYBILIU IOCUJIaHHSA
«Peectpartisi/3apeecTpyBatucs» Ha TOJOBHIM CTOPIHI, SK [OKa3aHO Ha pHC.
3.5.

[Ticns peectpartii a00 BXOAy B CUCTEMY KOPUCTYBad MEPEHANPABISETHCS
Ha BeO-CTOPIHKY Ta OQUUTh y 3ar0JIOBKY MPUBITAHHS, K€ MIATBEPIKYE, 110 BIH
YBIHIIOB A0 CBOro OOJIKOBOTO 3amucy IMiJ cBoiM iMeHeM. [loTiM KopucTyBau
MePEHANPABIISIETHCS Ha CTOPIHKY 3 BHOOPOM YCIX HEOOXITHUX MOITYKOBHX
JAHUX, SIK1 HEOOX1THO BBECTH JIJIA MOIIYKY KOHKPETHOTO PeiCy, sSIK TTOKa3aHo Ha

puc. 3.6.
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Cucrema BpoHIOBaHHs Mo Gponiosanis Bia / Vit

Mowyk [OCTYMHI MOTAMN s secnme 3

Kui Nesie 12430: Awinpo - Nbsie

=

Tpas 16 Tpas 7
25 . . 825
biB

b
BT Cp yr nr c6 Ha
< 15 16 17 18 19 20 > KOM®OPT 046 CTAHAAPT 006 EKOHOM 036 nioke
Uina 9202 Uina 6202 Uina 282 HegocTynnuii

Tpas16 Tpas 16
1285 R . 7:25 am

KOM®OPT 046 CTAHAAPT 006 EKOHOM 036
uina 9202 Uina 6202 Lika 282

Puc. 3.6. Ilomyk Ta BUOip MapmpyTy y cucremi
Jlxepeno: po3po0JIeHO aBTOPOM Ha OCHOBI Jixkepena [22].

KopucryBau BuOupae wMicta Ta Jary, HEOOXIJHI [JIs TIOIIYKY
OE3KOIITOBHOTO 3aJi3HUYHOTO KBUTKA JUIsi OPOHIOBAHHSI, 1, SKIIO MOKJIMBO,
BKa3ye 3py4yHHUI yac. SIKIo0 KOpUCTyBad HE BKa3ye yac, CUCTeMa IOKa3ye BCl
JOCTYTIHI JIJ1s1 OpOHIOBAHHS KBUTKU Ha 11 KOHKPETHHI JIEHb.

3HaNMIOBIIA TOTPIOHUN 3aMI3HUYHUN KBHUTOK, KOPHUCTYyBad MOXKE
BHOpATHU MICIls BIAMOBIIHO J0 KJacy MacaXUPChKOTO MICIIS, a TaKOX BUOpaTu
Oyab-siKe BIJIbHE MicCIIe SIK ITOKa3aHO Ha puc. 3.6. BapTicTh KBUTKA 3aJI€KUTh BiJl
KJIaCy TMAacCaXXUPChKOTO Micils, oOpaHOro KopucTyBaueMm. KopucTyBau Takox
MOKe BUOpATH HEOOXIIHY KIJIbKICTh 3a13HUYHUX KBUTKIB.

Hlono aaMmiHicTpaTopy, TO MICIS aBTOpU3AIlil B CUCTEMI aIMIHICTPATOP
HErailHO TepeHanpaBlII€TbCSI HA CTOPIHKY, J€ BIAOOpakarOThCS AKTHUBHI Ta

HEaKTUBHI KOPUCTYBadl CUCTEMH, SIK TOKa3aHo Ha puc. 3.7.
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Cuctema BpoHIOBaHHSA Moe 6poHioBaHHs Bxia | Veilitn

Agmin

Cuctema KopuctyBaui KBUTKM

Email Im's MNpi Tened Ponb Ais

P L P

test@gmail.com Admin Admin +380937123212 Admin [ v ]

larii2@gmail.com Larissa Gotinkova +380937132212 User [ v ]

Puc. 3.7. OcHoBHI cTOpiHKa NMaHeJIi YIPaBJIiHHA aAMiHiCTpaTopa y cucremi
Jlxepeno: po3po0JIeHO aBTOPOM Ha OCHOBI Jikepena [22].

AJMIHICTpAaTOp MOXE TMeperjisgaTd BCiX KOPUCTYBadiB CHCTEMHU Ta
IIYKaTH KOPUCTYBAYiB y CHUCTEMI 3a aapecol0 €JIeKTPOHHOI MOILITH, IMEHEM Ta
MPI3BUILEM KOPHUCTyBada. AJMIHICTPATOpP TaKOXX Ma€ MOXJIMBICTh HajJaBaTH

pi3HI PiBHI JOCTYITy 10 NMPOTpaMH KOXHOMY KOPHCTYBaueBl, SIK MOKa3aHO Ha

puc. 3.8.
TenedoH Ponb Ais
+380937123212 Admin v
+380937132212 User 3pobuTn AgMiHICTPaTOPOM v

PeaaryBaTu napamerpu

Buaanutu kopmuctyBava
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Puc. 3.8. YupasJ/inus pojsiMu 3 00Ky aaMiHicTpaTopy
JI>xepeno: po3po0ieHO aBTOPOM Ha OCHOBI Jkepena [22].

TakuMm 4MHOM, aAMIHICTPATOP MOKE€ CTBOPUTH I1HIIOTO aJMiHICTpaTopa,
CTBOPHUTH HOBOTO KOPUCTYBayda Ta BUIAJICHHS BXKE 1ICHYIOUOTO 3 CHCTEMHU.

IIpu mepexoai Ha CTOpIHKY 3 iHGOpMaIIE€0 PO 3a0pOHBLOBAHI KBUTKH
CHUCTeMHHUH aJMiHICTpaTOp O0a4yuTh KajeHJap I BUOOPY J1aTU BiJNPaBIICHHS,
3a SIKUM 3/111CHIOETHCA MOIIYK 3a0pOHPOBAaHMX KBHUTKIB.

ITicnst BUOOPY KOHKPETHOI JaTh Ha CTOPIHIN 3'SBISETHCS CIHCOK
3a3HUYHUX KBUTKIB. OJHIEI0 3 OCHOBHHMX (YHKIIIH agMmiHICTpaTopa €
MOJIUBICTh BUIAJISATA KBUTKH 13 CUCTEMH (SIK YC1 KBUTKU Ha TICBHUU JICHb, TaK
1 OKpeMHii).

Omxe, y 1bOMy po3auti Oyno omucaHo (YHKIIOHYBaHHS KIIE€HT-
CepBEpPHOI YaCTUHU CUCTEMH Ta HABEJCHO IHCTPYKIIIT 3 eKCIUTyaTallil CUCTEMH 3

OOKY KJII€HTA 3 PI3HUMH PIBHAMHU JOCTYITY.
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BUCHOBKH

[lim wac BHKOHAHHS I[LOTO JUINIOMHOTO TMPOEKTY PO3IIISIAIINCS
JTOCIIDKEHHST Ta pPo3poOKa apXITEeKTypHOro piBHSA 0a3u JaHUX 3 METOI0
CTBOpPEHHSI CUCTEeMH OpOHIOBaHHS 3aJI3HUYHMX KBHUTKIB. MeToro 1i€i pobotu
OyJna po3poOKa MacIITabOBaHOI KIIEHT-CEPBEPHOT CUCTEMHU 0OPOOKH JaHUX IS
OpOHIOBaHHS  3aJlI3BHUYHUX KBUTKIB 3 BHUKOPHUCTaHHSM  HEPEIALINHUX
po3mnoiieHnx 6a3 TaHuX.

Y pe3ynbraTi CTBOpEeHO 1H(OpMAIIiHY KIIEHT-CEPBEPHY CHUCTEMY
OoOpoOKM NaHWX Ha OCHOBI OpOHIOBaHHS 3ali3HUYHMX KBUTKIB. lIpoBemeHo
aHaI3 apXiTEKTypHHX PillieHb PiBHA 0a3 JaHUX JJis1 0OpOOKM BEIMKUX JTaHHX, a
TaKOXX OLIIHKY IPOIIeCy aBToMaTH3aIlli OpOHIOBaHHS KBUTKIB.

byno Bu3HaueHo mpobiieMu, MOB’si3aHI 3 OOpPOOKOIO BETUKUX JAHUX, 1
OyJl0 TNPUUHATO PIIIEHHS PO3POOUTH  KIIIEHT-CEPBEPHY Mporpamy 3
PO3IOIICHOI0 HEpeAliifHOK 0a3010 JaHUX ISl MiABUIEHHS €(PEeKTHUBHOCTI
00poOKU TaHHX.

IIpoBeneno aHami3 CTEKy TEXHOJOTIM sl po3poOku iH(opMaIliiiHo
MacIITabOBaHOI KJIIEHT-CEPBEPHOI CUCTEMH OOpOOKHM JaHMX MPO OPOHIOBAHHS
3QJII3HUYHUX KBUTKIB. Byllo TakoX JeTali30BaHO CTPYKTYpy MpOrpamMHOi
peanizalii CUCTEMH Ta MPOJIEMOHCTPOBAHO POOOTY CUCTEMU Ha PI3HUX PIBHSIX
JOCTYIy 10 KOXXHOTO MOJYJISI 3 HAJAaHUMU THCTPYKITISIMU I0JI0 BUKOPUCTAHHS
BeO-1HTEpdeticy.

Ha ocHoBi aHamizy mporpamHoi peami3aifii apXiTeKTypHOTO piBHS 0a3u
naHux Oyso 3po0JeHO BHMCHOBOK, IO HEpENsIliiiHa po3mnojijieHa 0aza JaHuX

HEJIOCTATHBO MPAKTUYHA JJI1 BUKOPUCTAHHS B 11l iHGOpMaIliiiHIi cucTeMI.
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JTOJATKH

Jonatoxk A. Habip metoaiB as1 00miny 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.MongoRepositorylmpl;
import
org.springframework.data.mongodb.repository.ModityingQueryOperation;
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(" 1d", new
Objectld(id)));
return document != null ? getUser(document) : null;
b
@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) {



collection.deleteOne(new Objectld(id));

// ... other methods can be added here
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Honarok b. Ha0ip meToaiB 1iis1 00Miny 1anumu 3 JSP-ctopinkamu

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() {
@QOverride

public void contextlnitialized(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() {
@QOverride
protected void init() throws ServletException {
super.init();

Locale.setDefault(Locale.US);

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

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

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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Honatok B. CtpykTrypa 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(HttpServlietRequest request, HttpServletResponse
response)
throws ServletException, IOException {
/I 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");



b
} else {

// Redirect to login page

response.sendRedirect("login.jsp");

private boolean check Authentication(HttpServletRequest request) {
// Perform authentication logic here
// Return 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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Honarok 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, IOException {
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



65

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, IOException {
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");



Honarok /1. Ilpuxkaan crypkrypu JSP-cTropinku

Register.jsp

—n:

66

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

pageEncoding="UTF-8" %>
<IDOCTYPE html>
<html>
<head>
<title>Registration</title>
</head>
<body>
<h1>Registration</h1>
<form action="register" method="post">
<input type="text" name="username"
required><br>
<input type="password" name="password"
required><br>
<input type="submit" value="Register">
</form>
</body>

</html>

placeholder="Username"

placeholder="Password"
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