MUHUCTEPCTBO IMPOCBEILEHUS POCCUNCKOM ®EJEPAITIN

®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/IKETHOE OBPA3SOBATEJIBHOE
YUPEXJEHUE BBICILIET'O OBPA3SOBAHU S
«POCCUUCKUN T'OCYJAPCTBEHHbBIN
EJJATOT'MYECKUN YHUBEPCUTET um. A. . TEPLIEHAY

HanpapiieHue moaroToBKU/CreuaIbHOCTh
09.03.01 Mudopmartrka U BBIYUCIUTEIbHAS] TEXHUKA

HATPaBJICHHOCTH (TIPOdUIIH)
«TexHonoruu pazpabOTKH MPOrPaMMHOTO 00ECTICUCHUSD)

BoinyckHas kBaJqu(puKaumoHHasi padoTa

«Pa3paboTka 03keH1a BeO-CUCTEMBI AJIs T€aTPaIbHOW UHIYCTPUM»

OO6yuatomierocs 4 Kypca
04HOU (hOpMBI 0OyUEHUS
byxkuna Jlanune! FOpbeBrnua

PykoBonuTenb BBITYCKHOW KBaJIM(DUKAIIMOHHON
paloThI:

JloKkTOp menarornyeckux Hayk, npogeccop
Kadeapsl THGOPMALIMOHHBIX TEXHOJIOTHHA U
AIIEKTPOHHOT'0 O0YYEeHHUs

Bnacosa Enena 3otukoBHa

Penensenr:

VYueHnas cTeneHb (npu Haiuuuu), yaeHOE 3BaHUE
(npu Hanuuuu), OMKHOCTD

@. U. O. (yraszvieaemcs 8 umeHUmMenIbHOM
naoesice)

Cankr-IlerepOypr
2023



OrunaBiieHue

BBEJIEHUE ...t nne s 3

1. AHAJIN3 TEXHOJIOT U JIJIS PASPABOTKM BOKEHJIA ..., 5
1.1 O OOKEH PABPADOTEE. ....c.eveeueeereiesieesieessreereesteesseessseesseesneesseesineasneenneesneesseeanneeneens 5
1.2 O06 sxocrcTeMe SPrING BOOL ......coiiiiiiiiiceccee e 6
1.3 CYBJl 11 TexHOTOTHHI ORM ..o 8
1.4 S3b1k porpaMMuIPOBAHUST KON ..o 13
1.5 O0 apXUTEKTYPE MPUITOKEHMIM . ....ceeereeinreeaieeesnreessneesssesasesasneessseeessneesnnessneesnneeenns 15

2 TIPOEKTUPOBAHUE BEB-CUCTEMBDI ........ccooiiiiiiiiiee e 21
2.1 ITpOEKTHUPOBAHHUE OA3BI JAHHBIX . ....ee.vveesrreersreessreessresanesasneeessneessneessneessessnnesansesenns 21
2.2 ITpOEKTUPOBAHUE APXUTEKTYPBI HPUITOKECHMS. ... .vveeeveearreresieeessreessneesnneesnessnnesenes 29

3 PABPABOTKA BOKEHIA ...t 33
3.1 Mannmanu3anys NpoeKTa U YIPABICHUE 3ABUCUMOCTIMHU. .....c.vvrevreernreesneesnneeans 33
3.2 Pa3palOTKa CIIOEB MIPHITOMKEHUS ..vevvveeureeanneeanreessreessnesssesasnnsssnseessneesnnessnesansesenns 37
3.3 TectupoBaHue U MPOBEPKa pAOOTOCIIOCOOHOCTH MPUITOKEHUS «...vvvveenvrreernreeenens 44
3.4 JTOKYMEHTAIMS AP L......oiiiiiiiii e 47
3.5 Pa3menienne npuiiokeHus ¢ moMoInbio Docker COMPOSE ......ocvvvvvvevverieeiieeneenne, 50

BAKITHOUEHUHE .......ooiiiiiiiii et 53

CIIMCOK HMCIIOJIB3OBAHHBIX NCTOUHHUKOB..........ccoeeiiiiiiiieec e 54



BBEJAEHUE

B nacrosiee Bpemsi UHTEpHET cunTaeTcsi OTHUM U3 CaMBIX HUCIIOJIb3YEMBIX
MCTOYHUKOB MOJydyeHust uHpopManuu. Tak, eciau paccMaTpuBaTh HHPOPMALIUIO U3
oruéta Global Digital Reports, B Hagaire 2022 roaa B Poccuiickoit denepanuu 129,8
MJTH Y€JIOBEK SBJISUIUCH MOJIb30BaTEIIMU ceTH HTEpHET. DTO KOJMYECTBO COCTABIISET
89% ot Bcero HaceneHus cTpansbl. JleiictBurensHo, IHTEpHET sABIsieTCs yA0OHBIM U
OBICTPHIM UCTOYHUKOM JIJISI ITyOJIMKAIIMHU ¥ YTEHUS Pa3IMIHOTO BUIa HHPOPMAIIUH.

B cBoto ouepenpb, TeaTpasibHasi HHAYCTPHs MPEICTABISET UHTEPEC IS
OTpenenEHHOro Kpyra JIIoIel — Kak AJis Mpo(dhecCHoHAaNoB B 3TOM cpesie, Tak U s
JT00UTENeH MOCTaHOBOK, KOTOPBIE MOCEIIAIOT T€ATPhl U UITYT UH(POPMAIIHIO O HOBBIX
npousBeneHusx. Ecinu kpaTko 0000muUTh aHamu3 MpeACcTaBiIeHUs HHGOPMAIIUH O
TeaTpabHOW WHIYCTPUHU B ceTH IHTEPHET, TO IPAKTUICCKN BCE UCTOYHHUKH SBIISTIOTCS
BeO-cUCTEMaMU JJIs MOKYIIKHU OujieToB B TeaTpbl. KoHeuHo, nHbopmaius o
TeaTPaTbHBIX TPOU3BEACHIIX MMPUCYTCTBYIOT B DJICKTPOHHOHN DHITUKJIONE NN
Buxuneausi, HO TaHHBIN pecypc HE ABISIETCS Y3KOCTEIMATU3UPOBAHHBIM, BCIEACTBUE
4Yero MaTepuall TaM He OTINYAEeTCsl OOIMTUPHOCTHIO M TOYHOCTHIO. [loaTOMY TeaTpanbHas
WHIYCTpUS HYKJIaeTCsl B BeO-pecypce, Ha KOTOPOM MOKHO HaTH WH(GOPMAITHIO O
TeaTpaJbHBIX MhECaX U COOBITUAX, CBI3AHHBIX C MHAYCTPHUEH Tearpa. DTO MOKa3bIBAET
AKTYaJIbHOCTD JTaHHOW PabOTHI.

Hcxops u3 BBIIIECKa3aHHOTO, LeJIbI0 HACTOSIIEH padoThI sSBisieTcs pa3paboTka
cepBepHOU yacTH (0dKeH 1a) BeO-0a3upOBaHHOTO CEpBUCA TSl TEATPATLHON UHIYCTPUH
C BO3MOXKHOCTBIO MMPOCMOTpa HHGOPMAITUH O TThecax U J0OABICHHUS MOJIb30BaTEIIMH
01361BOB. COBPEMEHHBIE MPUIIOKEHUS TTO3BOJISIOT PA3TPAHUUUTh TPYI pPa3padOTUYNKOB
Ha JIBE€ COCTaBJIsItoNINe — O3KeH 1 U ppoHTeH 1. B nanHOM paboTe OyeT paccMOTpeH
IpoIecC pa3paboTKU UMEHHO MEPBOTO CErMEHTA.

IIpeamMeTom ananmm3a sBISIETCS MPOIECC Pa3pabOTKH BEO-CUCTEMBI, 2 00bEKTOM
— OpKeH]1 BeO-pecypca 1)1l TeaTpaIbHOM UHIYCTPHHU.

JIJist mocTrKeHUS 11ei, 0003HAYCHHON paHee, CIeAyeT ONpeIeTuTh 3a1a4H,
BBITIOJIHEHUIO KOTOPBIX TaK)Ke MOCBSIIEHA HACTOSIIAs padboTa:

® aHaJM3 TEXHOJIOTHA, JOCTYITHBIX JIsi O9KEHT pa3pabOTKH;



BBIOOpP TEXHOJIOTHUYECKOTO CTIKA,;
pa3paboTKa apXUTEKTYPhl Oa3bl TaHHBIX;
MIPOCKTUPOBAHKE CHCTEMBI;

pa3paboTka IporpaMMHBIX MOAYJICH;

oopMIIEHUE JOKYMEHTAIIUH.

Pesynbrarom padoThr sBisercst API, kK KoTopoMy BO3MOKHO OOpaIieHue 1mo

cceouike: https://theatrebel.ru/api. JloxymenTamnus 1j1st mpoeKTa pacioIoKeHa 1Mo

nanHOMY anapecy: https://theatrebel.ru/swagger-ui/index.html. Mcxoansrit ko BeO-

crcTeMbl MOXKHO yBHIeTh B GitHUb pemosutopuu: https://github.com/bee-

joo/theatrebel.



https://theatrebel.ru/api
https://theatrebel.ru/swagger-ui/index.html
https://github.com/bee-joo/theatrebel
https://github.com/bee-joo/theatrebel
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1. AHAJIN3 TEXHOJIOI' M JUUIST PASPABOTKM BOKEHJIA
1.1 O 63kena pazpaboTke

Jlns Toro, 4ToObl TPHUCTYNUTh K pa3paboTke OdKeHJa BeO-CHUCTEMBI IS
TeaTpaJbHOW MHAYCTPUHM U TPAMOTHO BBICTPOUTH ATOT MPOIECC, CIAEAYET PACCMOTPETh
0a30Bble MOHATHUS, KOTOPHIE XapaKTEPU3UPYIOT caMmy O3KEeH]T pa3paboTKy.

Bbakenn (ot anri. backend) — ato o61acTh BeO-pa3pabOTKH, KOTOpasi HarpaBicHa
Ha CO3JaHME OCHOBHOM OM3HEC-JIOTMKH BEO-NIPHIIOKEHUH. bakeHa-mporpamma oObIYHO
BBITIOJTHACTCS HA YAAIEHHOM KOMIIBIOTEPE — cepBepe. bakeHa pa3paOOTIMKN OTBEYAIOT
3a 00pabOTKy 3alpOCOB OT KJIMEHTCKOM yacTu ((PpOHTEH), B3aUMOACHCTBHE ¢ 0a3zamMu
JAHHBIX W JPYrMMU  CepBHUCaMH, a Takxke oOecrneueHue Oe30MacHOCTH,
IPOU3BOAUTENBHOCTH W HaJEXKHOCTU mpuioxeHuil. [lonb3oBarens B OOJIBIIMHCTBE
ClIy4aeB KOMMYHHIIPYET ¢ OokeH0M yepe3 ¢pponTena. @pontenn (ot anri. frontend) —
3TO «(hacamy BeO-NPUIIOKEHUS, TO €CTh BHEILIHAS YacTh, OTBEYAIOIIAsl 32 KJIMEHTCKOE
B3auMozeiicTBue U au3aiH. [lomyyaercs, 4To MoJab30BaTelb HE BUIUT caMO O3KEH[-
NpUIIOKEHNE, 8 KOMMYHHIIUPYET C HUM 4epe3 KIUEHT. Takum 06pa3oM, Mbl IOJXOANM K
OTIPE/IETICHUIO KIIMEHT-CEPBEPHOIN apXUTEKTYPHI.

KianeHT-cepBepHasi apXuTeKTypa — 3TO apXUTEKTypa MPUIIOKEHUH, MpH
kotopoii cepBepHoe IO sABnseTcs mnocTraBmIMKOM yciyr, a kiaueHtckoe [I0 —
norpeduresnem yciayr. KimueHT oOpaiaercs K cepBepy ¢ IOMOIIBIO CETEBBIX IIPOTOKOJIOB,
a cepBepHasl mporpaMMa oOpabaThIBaeT 3ampoc KIMEHTa, UCIONb3ysl OM3HEC-JIOTUKY, H
BO3BpaIlaeT OTBET KiueHTy. CepBepHO MporpaMMon Kak pa3 MOXKeT ObITh IPUIIOKEHUE,
pa3paboTaHHOE C UCTIOIB30BAHUEM TEXHOJIOTUM /1t OoKkeHa. KinueHTckoi mporpaMMoit
MOXeT ObITh Opaysep, a Taxke takoe [10, kak Postman u curl, kotopoe co3nano s
Pa3IMYHOrO poJia B3aUMOCHCTBUS C CEPBEPOM.

SI3bIKH MPOrpaMMHPOBAHMS — O5TO HHCTPYMEHTHI, C TOMOIIBIO KOTOPBIX
pa3pabOTUMKKU MUIIYT KOA JJIsi CBOUX MpuiiokeHUuH. CyllecTByeT MHOXKECTBO S3BIKOB
IPOrpaMMHUPOBAHHUSA, KOTOPbIE MOTYT HCIOJB30BaThCsA ISl OdOKEHA pa3pabOTKH, HO
HEKOTOpBIE M3 CaMbIX MOMYJSIPHBIX U BOCTPEOOBAHHBIX Ha PBIHKE ceryac 310 Python,
Java, JavaScript (Node.js), PHP, Ruby u C#. Kaxaplii U3 3THX S3bIKOB UMEET CBOH

NpeuMyII€CTBa U HEAOCTATKH, a4 TAKIKEC CHCL[H(l)I/I‘I@CKI/Ie obacTu IMPUMCHCHUA.



®peiiMBOpPKH — 3T0 HAOOPBI UHCTPYMEHTOB M OMOJIMOTEK, KOTOPBIE YIPOIIAIOT
U YCKOPSIIOT pa3paboTKy BEO-NPUIIOKEHUMN, TPEAOCTABIISAA TOTOBBIE PEIICHUS AJI 4aCcTO
BCTpeyaroumxcs 3agad u npodiem. OpeldMBOpPKH OOBIYHO CIEAYIOT ONpPENEIEHHBIM
NPUHIUIIAM U TTATTepHAM MpoeKThUpoBanus, TakuM kak MVC (Model-View-Controller),
REST (Representational State Transfer) unu GraphQL (Graph Query Language).

Hampumep, mist s3pika Java cymecTByroT Takue (peiiMBopku kak Spring Boot,
Struts u Play. Spring Boot — 3T0 0/1uH U3 caMbIX MOMYJIIPHBIX U MOIIHBIX (PPEHMBOPKOB
st Java u Kotlin, xoTopsrii ipegocTaBiisieT oOMHUPHYIO SKOCHCTEMY ISl pa3pabOTKU
BEO-TIPUIIOKEHUI M MHKpPOCEpBHUCOB Ha ocHoBe Spring Framework. Spring Boot
yHOpoIlaeT KOH(QUIYpaluil W 3alyCK MPWIOKEHUH C TMOMOIIBI0 aBTOMAaTHYECKOrO
ONPEAEITICHUS] 3aBUCUMOCTEM M HACTPOEK. Struts — 3TO OAWMH M3 CaMbIX CTapbIX
bpeitMBOpKOB 1t Java, KoTopsiii peanusyeT nattepd MVC. Play — »To coBpeMeHHbIH
U BBICOKOTIPOM3BOJIUTENBHBIN (GpeiiMBOpK st Java u Scala, KOTOpbIi OCHOBaH Ha
acuHxpoHHOM nporpammupoBannu U RESTful apxutekrype. Play no3Bosisier co3naBarb
BEO-TIPUIIOKEHMSI C TOpsUYel mepe3arpy3Kod Koja, aBTOMATUYECKOM KOMMWIALKEH U
TECTUPOBAHUEM.

Takum 00pa3oM, HaM yJIaJOCh PACCMOTPETh MOHATHE O3KEHJ pa3pabOTKU. Mbl
BBISICHWIIM, YTO JJISl TIOCTPOEHUS ATOTO Mpolecca 0053aTeabHO CEeyeT BbIOpaTh S3bIK
nporpammupoBanus, pperiMBopk u CYB/I. s mpoekTa BeO-cucTeMbl J1sl TeaTpaIbHOM
WHIYCTPUHM KauyecTBE f3bIKa MporpamMmupoBaHus Obl1 BbiOpaH Kotlin, B kadecTBe
dpeiimBopka — Spring Boot, a B kauectBe CYBJ] — PostgreSQL. lanee moapoOHee
paccka3bIBaeTCs 00 3TUX TEXHOJOTHSIX U UX MPEUMYIIECTBaxX IS pa3pabOTKH.

1.2 O6 skocucteme Spring Boot

Tak Kak MBI pacCMOTpPEJIM OCHOBHBIE TIOHATUSI OAKEH| pa3pabOTKH, XOTEIOCH Obl
neperTy Kk o0cyxaeHuio ¢ppeiimBopka Spring Boot u ero skocucTeMBbl.

Spring — 3T0 yHHMBepcalbHbIH (PESHMBOPK C OTKPBITBIM HCXOAHBIM KOJIOM JIJIS
Java-mnargopmel. OH Obu1 co3pgan Poxom J[xonconom B 2002 romy u mpeajaraet
pa3zpaboTunkaMm Oosbilie CBOOOABI M THOKOCTH B MPOCKTUPOBAHUM U CO3JaHUU

MPWIOKEHUH, 0COOEHHO KOpmopaTUBHBIX. OH TakKe BBOJUT HOBBIE BO3MOXKHOCTH,



TaKWe KaK WHBEPCHUS YIPABJICHUS, aCIIEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHPOBAHHUE U
MVC.

Spring 6w BeIyIIeH o JurieH3ueit Apache 2.0 B urore 2003 roma. Ha MmomeHT
HamMCcaHus PaboThI MOCHeaHss Bepeus (peiimBopka — 6.0.7, BeimymeHHas 20 MapTa
2023 roma. SpPring coCTOUT M3 MHOXECTBA MOJTyJICH, KOTOPhIE MOYKHO MCIIOJIb30BATh T10
OTJCIIBHOCTH WJIM BMECTE JUIS PeIIeHUs pa3HbIX 3amad. Hampumep, Spring Boot — sto
MOJIYJb Ui OBICTPOTO CO3JAHHMsSI W 3alycka MPWIOKECHUH ¢ MHHUMAJIbHOU
KoHurypanwueir; Spring Data — 3To MOAyab IS YyIPOIICHHS JOCTYIIAa K JaHHBIM U3
pa3HBIX UCTOYHHKOB; SPring Security — 3To Moayib s oOecriedeHns 0€301acHOCTH
npuioxenunit; Spring Cloud — 3to Moyt /Ui pa3paboTKi MUKPOCEPBUCOB U 00 1aYHBIX
IIPUIIOKECHUM.

Spring cTan oJHMM W3 CaMbIX MOMYJISIPHBIX U BOCTPEOOBaHHBIX (PPCHMBOPKOB B
Java-coobmectBe. OH HCIONB3YETCS MHOTHMH KPYITHBIMA KOMIAHHMSIMH, TAKUMH KaK
Netflix, Amazon, Google, PayPal u apyrumu. OH Takke uMeeT OOJIBIITYIO MOJIEPIKKY OT
pa3pabOTYMKOB M AKTUBHOE COOOIIIECTBO. SPring — 310 GpeiiMBOPK, KOTOPBIi MOMOTAET
CO3/1aBaTh KaueCTBEHHBIC, HAJIC)KHBIC 1 COBPEMEHHBIC MTPHIIOKEHHUS Ha Java.

Takoe pmonroe pa3BuTHE (QpPEeMBOpPKAa CKa3ajJoCch Ha €ro CIOXKHOCTH —
KOH(UTYpAIMK CTAHOBUJINCH BCE TPYyIHEE, a IPOU3BOAUTEIHLHOCTh MOTJIA YMEHBIIATHCS.
M3-3a Takux u3bsSIHOB OBLT pa3padotan Spring Boot — ato Moxyne GperiMBopka Spring,
KOTOPBIM yIpOIACT CO3JaHUWE M 3allyCK MPHIOKEHWH Ha ocHoBe Spring. OwH
IIPEIOCTABIICT FTOTOBBIC HACTPOWKHU 1 3aBUCUMOCTH JIJIS Pa3HBIX CLICHAPHEB Pa3pabOTKH,
TaKUX KaK BeO-NPUIIOKCHHS, MUKPOCEPBHCHI, O0JTAUHbIC MPUIIOKCHHS U Apyrue. Spring
Boot takke BcTpamBaer B ce0s BeO-cepBephl, Takue kak Tomcat, Jetty miou Undertow.
Spring Boot mo3BossieT co3maBaTh CaMOJOCTaTOYHBIC, TOTOBBIE K production-cpexe
MIPHJIOKEHUS, KOTOPBIE MOYKHO ITPOCTO 3aITyCTHUTh.

Spring Boot Taxke mpemsaraeT pasjiMyHbIE WHCTPYMEHTBI [UIS Pa3pabOTKU |
MOHHUTOPHHTA TPUIOKEHUH, Takue kak Spring Boot Actuator, Spring Boot DevTools,
Spring Boot CLI u Spring Boot Admin. Spring Boot uaTerprpyercsi ¢ MHOTUMH APYTHMH
MoIyJisiMH SPring u crtopoHHUMH OuONIHMOTeKamu, Takumu kKak Spring Data, Spring

Security, Spring Cloud, GraphQL, Apache Camel u apyrumu.



PaccMoTpuM Takke HEKOTOPBIE MOTYJTH SKOCHUCTeMBI SPring Boot, koTopsie yacTo
UCIIOJIB3YIOTCS B pa3paboTKe.

Spring Data — 3To MoayJ1b, KOTOPBIH MTPEIOCTABIISICT YHUBEPCATLHYIO MOJICIH JJIS
JIOCTyNa K JaHHBIM, COXpaHssi MPU 3TOM OCOOEHHOCTH KOHKPETHOTO XpaHMIIUIIA
nansbIX. [TogpoOHee o Texnosorusax gocryna k CYB/I, B wactHocT mipo Spring Data,
pacckazaHo B clieayroleM naparpade.

Spring Security — »3T0 MOAyNb, oOOECHEUYHMBAIONIMKA ayTeHTH(UKALIHIO,
aBTOPU3AIIMIO U 3alIUTYy OT PACIPOCTPAHEHHBIX aTaK B MPUII0kKeHUAX. OH MOAACPKUBAET
KaK UMIIEpaTUBHBIC, TAK U PEAKTUBHBIC TIPUIIOKCHHUS, U SIBISETCS Ae-(aKTO CTaHIApPTOM
I oOecrieueHus 6€30IacHOCTH SPring-mpriIosKeHUH.

Takum 00pa3om, MBI PaCCMOTPEIIM OCHOBHBIC ITOJIOKCHHS 3KOCHCTEMBI SPring
Boot. Jlanee xoTenochk ObI pacCMOTPETh PA3IMUYHBIE TEXHOJIOTMH JOCTYIa K JaHHBIM,
KOTOPBIC UCIIOJB3YIOTCS B 09KEHT pa3pabOTKe ¢ UCIOIb30BaHUEM SPring.

1.3 CYB/] u texnomoruu ORM

Hist  pabGoTbl  OONBIIMHCTBA TMPUJIOKEHUNM HyXHa 0Oaza JaHHBIX. Eciun
paccMaTpuBaTh 3TOT BOIPOC B KOHTEKCTE BEO-CUCTEMBI JIJIsl TEATPAIbHOM MHAYCTPUHU, TO
B [IEPBYIO OYEPEIb HAM XOTEJIOCh Obl XpAHUThH JAHHBIE O TPOU3BEIACHUSAX, UX ABTOPAX U
»aHpax. Eciu XxpaHuTh 3TH TaHHBIE B TAMSTU MPUJIOKEHHUS, TO BO3SHUKAIOT MPOOJIEMBI C
NEPCUCTEHTHOCTBIO — JAaHHBIE JIETKO MOXXHO TMOTEPSATh MpU OaHAIBHOM IEepe3amycke
NPWIOKEHUH, 4YTO ABISETCS HEIONyCTHUMbIM. JlJis pemeHus 3Toil  mpoOIeMbl
cymiecTByIoT 0a3bl JaHHBIX 1 CYB/I.

CYBJ — »ar1o cucrema ympaBiieHHs 0Oa3amMu JaHHBIX. ODTO COBOKYITHOCTb
IPOrpaMMHBIX M JIMHTBUCTHYECKHX CPEICTB, KOTOpbhIE OOECHeuMBaIOT CO3aHHE,
XpaHeHue, oO0pabOTKy W 3alllUTy JaHHBIX B 0a3ax JaHHBIX. baza JaHHBIX — 3TO
CTPYKTYPUPOBAHHOE XPAHWJIMIIE JAHHBIX, KOTOPbIE MOTYT OBITh PENIALIMOHHBIMU HIIU
HEPESUOHHBIMU. PensnnonHbie 6a3bl TaHHBIX MPEICTABISIOT JaHHbIE B BUJE TaOJMII,
a HepeJsIIMOHHBbIE — B BUJE JTIOKYMEHTOB, TpadoB, 00bEKTOB U IPYyTrUX (POPMATOB.

CVYB/] mo3BOJIAIOT BBIIOIHATH PA3JIMYHbIE ONIEpAllMy HAJl JAHHBIMU, TAKUE KaK:

- Co3nanne, M3MEHEHHE W ynajeHue 0a3 JaHHBIX U HMX OOBEKTOB (TabmuII,

WHJIEKCOB, OTPAaHUYEHUM U T.]1.);



- BcraBka, oOHOBIICHHE, yIalleHHE U BRIOOPKA JaHHBIX U3 0a3 JTaHHBIX C IIOMOIIIBIO
S3BIKOB 3a1pocoB (Hampumep, SQL);

- YrpaBieHrue HOCTYNOM K JAaHHBIM M HUX LIEJOCTHOCTHIO C MOMOUIBIO MPABUI U
pOJIEH TIOJIL30BATEIIEH;

- PezepBHOE KOMMpPOBaHKE U BOCCTAHOBIICHUE IAHHBIX B ClTydae cOOEB WU MOTEPh;

- MOHUTOpPHHT W ONTHUMHU3ANMSA TPOU3BOJUTEILHOCTH W HArpy3Ku Ha 0asbl
JTAHHBIX.

CVYB/l ucrionb3yroTcs B pa3HbIX 00JIACTSAX U MIPUIIOKEHUSX, Te TpedyeTcs padboTa
C pa3HbIMU OObeMaMH TaHHBIX. Hampumep:

- Pa3zpaboTka BeO-caliTOB M MPUIIOKEHUM ISl XpaHEHUsI U 00pabOTKH JAHHBIX O
MOJIb30BATEIISIX, KOHTEHTE, 3aKa3ax W T.J. — B TOM YHCJIE U JAHHBIX O Te€aTpajlbHOU
WUHyCTPHH,

- AHaAJIU3 TaHHBIX ¥ HaYKa O JAaHHBIX ISl U3BJICYEHUS 3HAHUW U IPOTHO3UPOBAHMS
U3 IaHHBIX;

- Bl u cuctembl AJ1 MOACPKKU MPUHATHS PEIICHUN HA OCHOBE JaHHBIX;

- OOpa3oBaHue U HayKa JJis1 OOy4YEHUs U UCCIIeIOBaHMS B 001acTH 0a3 JaHHBIX.

CYBJl — 5T0 BaxkHBII 3JIeMEHT UH(POPMAITMOHHBIX CUCTEM U TexXHOJOrui. Takas
cucTeMa Mmo3BoJigeT F3PHEKTUBHO YIPABIATh JAaHHBIMU U UCIIOJIB30BATh UX JIJISI PA3HBIX
LETIEH.

Pensiumonnsie CYBJ] — 310 cucremsl ynpapienust 6a3aMu JaHHBIX, OCHOBaHHbBIC
HAa pEJSIMOHHONW MOJAENM JaHHBIX. PensuuoHHas MOJENb JaHHBIX  ObuLIa
chopmynupoana B 1970 roxy Dnrapom Komnom 3z IBM u nipeanonaraer, 4to JaHHbIS
MPEACTABISIOTCS B BHUAE TaOiuIl (OTHOIICHHI), COCTOSAIIUX W3 CTPOK (KOPTEXEil) u
cToN010B (aTpubyToB). Kaxkaas crpoka B TaOIMIE UMEET YHUKAJIbHBIN UACHTUPHUKATOP
(x1109), @ KaXIBIA CTOJOCI] UMEET UMS M THUIl JaHHBIX. TaOJHIIBl MOTYT OBITH CBS3aHBI
JIPYT C IPYyTrOM TIOCPEICTBOM KJTIOUeH, 00pa3ys pelsaiUuOHHYI0 CXeMy 0a3bl JaHHBIX.

Pensiunonnsie CY B/ m03BOJISIOT BBINOIHATH ONEPallid HaJl JAHHBIMH, TAKUE KaK
BBIOOpKA, BCTaBKa, OOHOBJICHUE U YJAJICHHE, C TTOMOIIBIO CIIEIIUATLHOTO SI3bIKA 3aIIPOCOB
— SQL (Structured Query Language). SQL Takxe nmoaaepxuBaeT Co3/laHue, U3MEHECHHE

W yaajieHue TalnWil ¥ JAPYruX OOBEKTOB 0a3bl JTAHHBIX, a TAKXKE OMpEeICHUE TpaB
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JOCTyNa U OrpaHu4YeHui 1eaocTHocT. SQL siBiseTcs: cTaHIapTU3UPOBAHHBIM SI3IKOM
JUIsl pabOThl C PENALMOHHBIMU 0a3aMy JaHHBIX W TOAJEPKUBACTCS OOJBITMHCTBOM
pensiuonubix CYB/I.

Pensaumonnsie CYB/] nMeOT HEKOTOpBIE MPEUMYILIECTBA MEPE APYTUMU TUIIAMH
CVYbB/I, Takue Kak:

- Jlornueckass m (u3nyeckas HE3aBUCUMOCTh JAHHBIX. JTO O3HAYAET, YTO
CTPYKTypa W TMpEJCTaBJICHUE JaHHBIX MOTYT OBITb M3MEHEHbl 0€3 BIUSHUA Ha
MPUJIOKEHUS, paOOTAIOIIUE C JaHHBIMHU.

- Beblcokasg HaAEKHOCTb M NPOU3BOAMUTENBHOCTh. Pemsunonneie CYB/]
00€eCIeYynBalOT MEXaHU3Mbl TPaH3aKIMH, PE3EPBHOIO KOMUPOBAHUS, BOCCTAHOBJICHHUS,
VHJICKCUPOBAHUS U KAIIMPOBAHUS JAHHBIX, & TAKYKE ONTUMHU3ALMIO 3aIIPOCOB.

- IIpoctora u rudkocth. Pensunonnsie CYBJl mo3BOJSIOT JIETKO cO3daBaTh M
MOAUGUIIUPOBATH 0a3bl JAHHBIX, 4 TAKXKE BBIMOIHATH CJIOXKHBIE 3aMPOCHl K JAHHBIM C
romortiso SQL.

- [Topnep:kka pa3nuyHbIX TUIIOB JaHHBIX. Pensionnsie CYBJ[ MOryT XpaHuTh He
TOJIBKO MPOCTHIE TUITBI JAHHBIX, TAKKE KAK YMCIIA U CTPOKH, HO U CIIOYKHBIC TUIIBI IAHHBIX,
Takue Kak u3o0paxeHusi, nokyMentol, XML u JSON.

- [lepenocumocth u coBmectuMocThb. Pemsiiimonnsie CYB][ moryT paborath Ha
pa3HbIX MIaTGopMax U ONMEpPallMOHHBIX CUCTEMaX, a TaKXKe MOJJAEPKUBATH Pa3TUUHBIC
CTaHJapThI ¥ MPOTOKOJIBI /I OOMEHA TAHHBIMHU.

Pensiunonnsie CYB/] BIAIOTCS TOMUHUPYIOIIMM KJIACCOM CHCTEM 0a3 JaHHbBIX Ha
COBPEMEHHOM pbIHKE. Cpely CaMbIX IMOIMYJSIPHBIX M U3BECTHBIX peNsiquoHHbIX CYDB/]
MoxHO Ha3Bath Oracle Database, IBM DB2, Microsoft SQL Server, MySQL,
PostgreSQL, Firebird u apyrue.

st peanu3anuu BeO-CUCTEMBI, pa3pabOTKE KOTOPOM MOCBAIIEHA HACTOSIIAS
paboTa, Obl1a BeiOpana pensnuonHas CYBJ] PostgreSQL. PostgreSQL — 310 oTkpbITas
peTsLMOHHAs CUCTeMa YNpaBjieHus: 0a3aMu JJaHHBIX, KOTOpask UCIOJIb3YET U pacIupsieT
s3Ik SQL  COBMECTHO ¢ MHOXXECTBOM (DYHKIIMM, KOTOpble O€30MacHO XpaHAT |

MacIITaOUPYIOT CaMble CIIOKHBIE paboyre Harpy3Kku ¢ JaHHBIMH.
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PostgreSQL moamepxuBaer OO0JbIIOE KOTMYECTBO TUIIOB JTAHHBIX, TAKUX Kak
quciia, CTPOKH, 1aThl, BpeMeHa, uHTepBaJibl, MaccuBbl, JSON, XML u npyrue. OH Takxke
MO3BOJISIET OMNPEIEATh COOCTBEHHBIE THIBI JAaHHBIX M HMHAEKCH. PostgreSQL
HOJICP)KUBACT pa3IMuHbIC METOJbI MHACKCHPOBAHUS JaHHBIX, Takue Kak B-tree, hash,
GiST, GIN wu BRIN. PostgreSQL mnoamepKuBaeT IOJTHOTEKCTOBBIA TIOHUCK,
reorpaduueckne 00wvekThl (PostGIS), perumkanuio AaHHBIX, NAPTULHOHHPOBAHHE
TaOJHI] U IPYTUE BOZMOXKHOCTH.

PostgreSQL  mpemocTaBiser MexXaHWU3M ~ TpaH3aKIUi s oOecreueHus
aTOMapHOCTH, COIJIAaCOBAaHHOCTH, M30JUpoBaHHOCTH U poaroBeyHoctu (ACID)
ornepanuii Haj AaHHbIMU. PostgreSQL Takke mopmepKuBaeT COXpaHEHHE TOYEK BO
BpeMenu (PITR), pe3epBHOe KONMUpOBaHHE U BOCCTAHOBJIEHHE OaHHBIX. PostgreSQL
oOecrieynBaeT 3alUTy JaHHBIX OT HECAHKIIMOHUPOBAHHOIO JOCTyNa C TOMOIIBIO
CUCTEMBI poJieit u npuBuieruil. PostgreSQL Takke moaaep:kuBaet mudppoBaHue JaHHBIX
Ha ypPOBHE JMCKA U Ha YPOBHE MPOTOKOJIA.

st Toro, 4roObl MMETh JOCTYH K JIaHHBIM W3 TPUIOKEHHS, CYIIECTBYIOT
pasnuunble moaxoAbl. CaMplil ONM3KHMIA K caMoil 0a3e MaHHBIX — HCIonb3oBaHne SQL-
3apoCoB MPSAMO B IprIIoKeHUH. Ho 3To He sBnseTcs yI00HBIM CITOCOOOM — JIe0arruHr
3aMpOCOB SIBJIIETCSI BECbMa HETPUBHAIBHOW 3aJa4eil, TaKXKe MPUXOJUTCS BPYUHYIO
MapCUTh Pe3yJbTaThl 3arpoca, YTOOBl MOJYYUTh HYKHBIE JaHHbIC B MPEACTaBICHUU
O00BEKTOB MPUJIOKEHUSI, UTO CHUJIIBHO YBEJIMYMBAET BpeMs pa3paboTku. UToObl pemuThb
3Ty npobJieMy, MBI UCTIONIB3yeM TexHomoruu ORM.

ORM — 5T0 TexHOMOTHs MPOrpaMMUPOBAHMSI, KOTOpas MO3BOJSET paboTaTh C
JAHHBIMU W3 PEJISIIIMOHHBIX 0a3 JIaHHBIX C TMOMOIIbIO OOBEKTHO-OPUEHTHUPOBAHHOTO
noaxona. ORM co3naer «BUPTyaJbHYI0 OOBEKTHYIO 0a3zy AaHHBIX», KOTOpas MOXKET
UCIIOJIB30BAThCS M3 si3bIka mporpammupoBanus. ORM ympomaer B3aumonelcTBre ¢
0a30i1 maHHBIX, W30aBJsiE MPOTPAMMHUCTOB OT HeoOXxomumocTu mucath SQL-kom u
peoOpa3oBbIBATH JIaHHBIE MEXAY pasHbiMU (hopmamu. ORM Takke MOXKET 00eCreunThb
ABTOMATHUYECKYI0 CHHXPOHM3AIMI0O OOBEKTOB B MAMSTH C JIaHHBIMU B 0a3e JTaHHBIX.
CymecTBy1oT pa3Hble peanusaiuu ORM 1ist pa3HbIX SA3bIKOB MPOrpaMMUPOBaHUs U 0a3

nanaeix. ORM umMeeT cBOM MpeWMyIIecTBa, TaKUe Kak yIOOCTBO HCIOIb30BaHUA,
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CKOPOCTh pa3pabOTKH, aOCTpakius OT JaeTajed 0as3bl MaHHBIX, HO TAKXKE CYIIECTBYIOT
HEJIOCTaTKU B BHJIE€ MOTEPU MPOU3ZBOJUTEIBHOCTH W OrPAHUYEHHUS B BBIPAKEHUU
CJIOHBIX 3aIPOCOB.

B kadecTBe TEXHOJOTHMH JIOCTYIA K JaHHBIM MBI UCTIOJIb3yeM OMOIHOTEKY Spring
Data JPA. B cBoto ouepenp, nanHas oudinoreka ncroiabzyer ORM Hibernate. Hibernate
- 3TO OMOIMOTEKA AJIS S3bIKA MPOTPaMMUPOBaHUs Java, KOTopasi peann3yeT TEXHOJIOTHIO
ORM wu no3BossieT paboTaTh ¢ peIsSMOHHBIMUA 0a3aMU JJAHHBIX C TOMOIIBI0 OOBEKTHO-
OpPUEHTHPOBaHHOTO Toaxoxa. Hibernate ympomaer mManmuHr aTpuOyTOB KJIacCOB Ha
cToiOupl Tabmur ¢ momomipio  XML-daittoB wmmm anHortamuii. Hibernate Taroke
noanepxxuBaer crneuudukanuo JPA u mpenoctaBisieT paznUdyHbIE UHCTPYMEHTHI U
pacimmpenust Juisi paboThl ¢ JaHHbIMH. Hibernate mmeer OTKPBITBIM UCXOIAHBIA KOJI U
pacnapoctpansiercs moz aurensucii GNU LGPL. Hibernate ucrmoabs3yercss BO MHOTHX
npoekTax u ppeiiMBopkax, Takux kak Spring, Grails, Play u T.1.

JPA — o910 cnemuduxanus Java Persistence API, koTopas omnpenenset
CTaHJApPTHBIN CIOCO0 paboThl C PENAIUOHHBIMU JAHHBIMH B Java-IPHIOKEHUSX C
nomombto ORM. JPA mnpenocTaBisgeT aHHOTAMUA I  METAJAHHBIX, KOTOpBIE
UCIIOJIB3YIOTCSL JJISI OMUCAHUSI OTOOPAKEHUS] MEXKIYy OObEKTaMU W TaOauIiamMu Oa3bl
naHHbIX. JPA Taxke nognepxkuBaeT s3bik JPQL 115 BBITIOJIHEHHS 3aIIpOCOB K 00BEKTaM,
kpurepun APl s AuHaMHYECKOTO MOCTPOCHMS 3alpOCOB M PA3IUYHBIE CTPATETUU
HacleqoBaHusl U KackaaupoBanus. JPA He saBnsercs peanmmzauueit ORM, a nuinb
cnenuuKanuen, KOTOPYIO peanu3yloT pasHble Oubinoreku, Takue kak Hibernate,
EclipseLink, OpenJPA u T.1.

Spring Data JPA - ato moayns dpeiimBopka Spring Data, koropslii obierdaer
peanmzanuio peno3utopueB Ha ocHoBe JPA. Spring Data JPA mpemocrapiser
pacHIMPEHHYI0 MOIEPIKKY s paboThl ¢ JaHHbIMU JPA B mpuitoskeHusix Spring. Spring
Data JPA mo3BoJIIET COKpaTUTh OOBEM MIA0JIOHHOTO KoOJa, HEO0OXOIUMOIO IS
BBITOJIHEHUS TIPOCTHIX 3ampocoB. Spring Data JPA cTpemMuTCst CYIIECTBEHHO YIYUIIUTh
peanu3aIuio CJIos J0CTyNa K JaHHBIM, YMEHBIIINB YCUIIHS 10 HEOOX0IMMOTO MUHUMYMa.

Pa3paboTunku MOryT mucaTh UHTEp(EChl perno3uTOpUEB, BKIOYAs MOJIb30BaTEIbCKUE
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METO/TbI ITOMCKA, a TEM BpeMEeHeM SPring aBTOMaTHYECKH CO3/IacT PEaU3aIIHIO JIJIS HHX.
Spring Data JPA takske mOAACpKUBACT CIACAYIONUE (PYHKIIHH:

- [IpoaBuHyTast MO UIEPIKKA JIUISI CO3IaHMsI PEIIO3UTOPHUEB Ha OCHOBE SPring u JPA,;

- [Tonaepsxka npeankaroB Querydsl u Tumode3onacHsix JPA-3ampocos;

- [Ipo3paunblii ayIUT JOMEHHBIX KJIACCOB;

- [lognepskka marvuHaIMu, TMHAMUYECKOTO BBITIOTHEHUS 3alPOCOB, BO3MOXKHOCTh
MHTETrPalliU MOJIb30BaTEIBCKOTO KOJIa I0CTYyTNa K JAaHHBIM;

- Banmmpmanus 3anpocoB, aHHOTHUPOBaHHBIX (@WQUErY, pu 3ammycKe MPUI0KEeHHUS,

- [Tognepxxka XML-6a3upoBaHHOTO MAIIMHTa CYITHOCTEH;

- Kondurypamust penosutopueB Ha ocHoBe JavaConfig ¢ momoripo
@EnableJpaRepositories.

Mpb1 MOXeM cienaTh BBIBOJ O TOM, uTO TexHojoruu CYBJl mo3BossitoT ya100HO
COXpaHsTh W U3BJEKAaTh JIaHHbBIE, KOTOpbhIE BEO-NPUIOKEHHE TMOJTOTOBUT IS
nonbp3oBatens. Taike TexHomorun ORM cuibHO ympomiaroT MCHOJIb30BaHUE Oa3bl
JIAHHBIX B CBOMX MPUJIOKEHUSX, TO3BOJISISI CTPYKTYPUPOBATH KOJl BHE 3aBUCUMOCTH OT
ucnoisibzyemont CYB/I.

1.4 SI3wik mporpammupoBanus Kotlin

B omnucaHusX TEXHOJIOTH, KOTOPBIE OMHUCHIBAIOTCS paHee, (UrypupyeT S3bIK
nporpamMmmupoBanus Java. Ho B kauecTBe si3pIka MPOrpaMMHUPOBAHHS 1JIs1 BEO-CUCTEMBI,
pa3paboTKa KOTOpO# OMKMCHIBAETCS B HacTosmIeH padoTe, Obu1 BoIOpan Kotlin. Tanubrit
naparpa¢ B TOM YHCJIC HalpaBjeH Ha 00bsicHEHHE, modyeMy B s3bike Kotlin Mbr Moxewm
UCTIONIb30BaTh 3T OMOIMOTEKH, a TAK)KE Ha Pa3bsiCHEHUE MPEUMYIIECTB HUCIIOTh30BAHMS
JTAHHOTO SI3bIKA.

SI3pik  mporpammupoBanus Kotlin — 3T0 craTHYecKM THMHM3HPOBAHHBIM,
00BEKTHO-OPUEHTHUPOBAHHBIH SI3bIK, KOTOPBIN paboTaeT moeepx Java Virtual Machine u
paspabateiBacTcsa komnanuei JetBrains ¢ 2010 roga. OH co3maH Kak anbTepHaTHBa Java,
KOTOpass ObLia CIHWIIKOM MHOTOCJIOBHOW W HeymoOHoW yis paspaborku. Kotlin
MOJIHOCTBIO COBMECTHM C Java M MOXKET HCIOIb30BaThCs JUId Pa3HBIX IIaTGopm,
Bkiroyas  Android, cepsepHyro u BeO-paspabotky. Kotlin  umeer MHOXeCTBO

OCO6CHHOCTCﬁ, KOTOpPBIC ACIAIOT €TI0 JIAKOHWYHBIM, BBIPA3UTCIbHBIM U 0e30ImacHbBIM
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s3plkoM.  Hampumep,  Oonmee  XOpomio  MOAAEPKHUBAeT  (PYHKIIMOHAIBHOE
nporpammupoBanue,  Null-6esomacHocts,  QyHKIMU-pacIIMpeHus,  J1aTa-KJIACCHI,
KOpyTHHBI 1 MHOTOE Apyroe. Kotlin Takke nmeeT 6ombiioe coodiecTBo pa3paboTYNKOB
u ounmansHyo noagep:kky or Google mis Android.

Kotlin umeert psi npeuMyIiecTB o CpaBHEHUIO € Java, KOTOpBIE JAeNIaloT ero 0oliee
yI0OHBIM U COBPEMEHHBIM SI3BIKOM JIJIs1 pa3paboTku. HekoTopsie u3 HUX:

- Kotlin Gonee makoHwueH u BbIpa3uTesibeH, yeM Java. OH MO3BOJISIET MHUCATh
MEHBIIIE KOJIa JJIs JOCTHXKEHUS TEX e Pe3yIbTaTOB, YTO YIPOIIAET YTCHUE U TOJIACPKKY
KOJa.

- Kotlin o6ecneunBaer null-6e3omacHOCT, TO €CTb OH HE JIOMyCKaeT
NpUCBaMBaHMUs WM Bo3Bpara null 3HadyeHHsIM, KOTOpble HE MOryT ObITh null. 3To
nomoraer wu36exarb NullPointerException, omHONl HM3 caMbIX pacnpoOCTpaHEHHBIX
omnoOoK B Java.

- Kotlin umeeT MOIIHBINA MeXaHU3M paclIupeHus (PyHKIMI, KOTOPBIA MO3BOJSET
N00aBIATh HOBblE (YHKUMU K CYIIECTBYIOLUIMM KiaccaM Oe€3 HacleJOBaHUs WM
JEKOPUPOBAHUA. DTO YIy4IlIaeT YATAEMOCTb U MOJIYJIBHOCTh KOJIA.

- Kotlin mognepkuBaeT KOpyTUHBI, KOTOPBIE SIBISIIOTCS JIETKOBECHBIMU MTOTOKaAMHU
JUIsT aCHHXPOHHOTO M TapajuiesIbHOTO TporpamMmupoBanus. OHM MO3BOJIIOT MHCATh
MIPOCTON M TOCIEI0BATENbHBIN KO ISl PEHICHUS CIOXKHBIX 3a7ad C UCIOJIb30BaHUEM
MHOTOIIOTOYHOCTH U HEOJOKUPYIOIIETO BBOIa-BbIBOJIA.

- Intellij IDEA wumeer BcTpoeHHBIH KoHBepTep u3 Java B Kotlin, xotopsrii
MO3BOJISIET JIETKO MEPEBOAUTH CylIecTBYOmMM ko Ha Java B koa Ha Kotlin. D10
o0JieryaeT MUTPAIMIO MPOEKTOB W MHTErPaluio ¢ OMOIHoTeKaMu U PpeliMBOpKamMu Ha
Java.

B ofmiem u nenom, s3bIK OpOrpaMMHUpPOBaHusl Java BBICOKO LIEHUTCS B Cpefe
OdkeHll pa3pabOTKM 3a €ro CHUJIBHO pPa3BUTYI0 OSKOCUCTEMY, CTaOMIBHOCTh U
oecniepeboitHOCTh. HO Halll MpOEeKT SBJISIETCS HOBBIM. XOTh Java Tak)Xe HCIOJIb3YeTCs B
cpelie cTapTaroB, ObUIO OBl JIOTHYHO BHIOPATh B KAUECTBE TEXHOJIOTUUECKON TUIATPOPMBI
4TO-TO OJJHOBPEMEHHO M COBpEMEHHOE, M pa3ButToe. SI3bik mporpammupoBanus Kotlin

OTJIMYHO TOJAXOJWUT TOJ 3Ty pOjib, TaK Kak oH mojaraercs Ha JVM u O6ubnuorexu
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IpPOrpaMMHUPOBAHUsS Java, 4To SABISETCS CTaOMJIBHON M Pa3BUTONW OCHOBOMW, HO TaKKe
IIpeJIaracT JEraHTHbINA, COBPEMEHHBIA U JAKOHUYHBIA CHHTAKCUC, KOTOPBIA YIIPOLIAET
pa3pabOTKy U YTCHHE KOJIa.

1.5 O6 apxuTeKType NpUiIoKEeHUN

JlJist rpaMOTHOM pa3paboTKU JII0O0ro OPKEHJa cielyeT O0OpaTuTh BHHUMaHHUE Ha
KOPPEKTHOE TPOCKTHUPOBAHUE CHUCTEMBI. UTOOBI CHPOEKTUPOBATH CHCTEMY, HYKHO
U3YYUTh APXUTEKTYpPHBIC TATTEPHBI TPOCKTHUpOBaHWs. B mganHOM maparpade Mol
paccMOTpUM HEKOTOpbIE M3 HUX U BbIOEpEeM Te, 4TO OyAyT HCHOJb30BaThCs s BeO-
CUCTEMBI JIJISl TeaTPaTbHON HHITYCTPHH.

OmHuM M3 caMbIX TMOMYJISIPHBIX MatTepHOB sBisieTcss mabnon MVC. Ilatrepn
MVC — 3T0 apXUTEKTypHbIH MATTEPH WM MATTEPH MPOCKTUPOBAHUS, KOTOPHINA JACTUT
MOJYJIU Ha TPU TPYIIBI: MOJEIb, MPEJICTABICHUE W KOHTPOJUIEP. DTO MO3BOJISET
OTJICJIUTh OU3HEC-JIOTHKY (MOJIENb) OT €€ BU3yalln3aliuu (MpeACTaBiICHUE) U TTOBBICUTH
BO3MO>XHOCTh TOBTOPHOTO MCIOJIb30BAHUS KO/IA.

Mopgaens (Model) mpenocTaBisieT JaHHBIE U pearupyeT Ha KOMaH bl KOHTPOJLIEpa,
u3MeHssi cBo€ cocrosinue. [Ipeacrasienue (View) oTBeyaeT 3a OTOOPaKEHHUE JTAHHBIX
MOJIEIM TI0JIb30BaTEN0, pearupyss Ha udMeHeHus mozenu. Koutposnep (Controller)
UHTEPIPETUPYET JEHUCTBUS TOJIH30BATENs, OIMOBEIIas MOJEIb O HEOOXOIUMOCTH
W3MEHEHUM.

[Tarrepp MVC mupoko ucnosib3yerca B BeO-pa3pabOTKe Ha pas3HbIX S3bIKaxX
porpaMMHupoBaHusi, B ToM uucie Ha Java. Hampumep, dperimBopku Spring MVC u
Struts ocHoBansl Ha narrepue MVC.

Hecmotpss wa mnonynspHocts mnatrrepHa MVC, Mbl HE UCHOJIB3yeM €ro B
pa3paboTKe BeO-CHCTEMbI, TaK KaK JaHHBIM IMAOJIOH Tpearnosiaraet, 4Yro GpoHTEHH U
OdkeHJl OyayT eIuHbIM IenabiM. B Hamem cimydae OdKeHJ — 3TO 00s3aTENIbHO
CaMOCTOATENIbHAS €IMHHIIA, KOTOPYIO MOTYT HWCIOJIb30BaTh Pa3HbIE KIMEHTHI, B TOM
yrciie U pporten. [ToaTomy B paspaboTtke ncnonbsyercs ctiiabs RESTTul API.

RESTful APl — 3T0 apXuTeKTypHBI# CTHIIb 1715 HHTepderica mporpaMMHUPOBaHHUS
npwioxenuit  (API), xotopwiii wucnomsdyer HTTP-zampocst st goctyna u

HCIIOJIB30BaHUA JAaHHBIX. Ot JaHHBIC MOT'YT OBITh HCITOJIb30BaHbI PRI | onepaunﬁ YTCHMUAI,



16

OOHOBJICHUS, CO3JIaHUS M yAAJIEHUS PECYPCOB, KOTOpPbIE 0003HAYAIOTCS KaK METOJIbI
GET, PUT, POST u DELETE. RESTful API cooTBeTcTBYyeT NpUHIIMIIAM apXUTEKTYPhI
REST, koropas Osbuia omnpenenena B 2000 roxy yu€HsiM Poem ®uiguHrom B €ro
JIOKTOpcKoW nuccepranuu. [lpunnumner apxurekTypsl REST Brimouaror ciemyroriue
OTpaHUYCHUS: CIWHBIN HHTepdeiic, pa3lelieHne KIUCHTa W CepBepa, OTCYTCTBHE
COCTOSIHUSA, KeIUpoBaHue, cucteMa, cocrosias u3 cinoéB. RESTful API o6ecnieunBaet
rHOKOCTh, HE3aBUCHMOCTh, IPOHM3BOJUTEIBHOCTh W  MAacCIITaOMPYyEeMOCTh TIpH
KOMMYHUKAIIMH MKy Pa3IMYHBIMU TPUIIOKCHUSIMU M KOMIIOHCHTaMHU.

®perimBopk Spring Boot otimmuno moaxoaut it peanm3anun RESTTul API. A B
Ka4eCTBE apXUTEKTYPhI KOA0BOM 0a3bl SpPring moxet npenocraButh Clean Architecture
— (peMBOPK COAEPIKUT CPEICTBA, KOTOPHIC TIO3BOJISIIOT PEaTN30BaTh JaHHBIA MaTTEPH
HauboJee MOJHO.

Clean Architecture — 3To 111a6JI0H MPOEKTUPOBAHUS MPOTPAMMHOTO 00ECIICUCHUS,
KOTOPBIH CJIEAyeT KOHIICMIHMAIM YHUCTOTO Koaa W peanusyer npuHOunsl SOLID. On
COCTOMT W3 KOJUICKIIMM JIYYIIMX TMPAKTHK MPOCKTUPOBAHUS, KOTOPHIE IOMOTaOT
MUHHAMH3UPOBATH 3aBUCUMOCTH BHYTPH CHCTEMBI.

Clean Architecture moxHO H300pa3uTh AHMArpPaMMON, KOTOpas IMOKa3a Ha PUCYHKE
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The Clean Architecture
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Pucynok 1. /Tnarpamma Clean Architecture

Ha Brlleyka3aHHOl 1uarpaMMe BUJIHO, UTO CUCTEMa pa3zesieHa Ha ciiou. Kaxplii
CJIOIl UMEET CBOIO OTBETCTBEHHOCTb U 3aBUCHUT TOJBKO OT BHYTPEHHHUX cioeB. CaMblii
BHYTPEHHHH cJ10i — 3T0 Entities, koTopbie mpencTapIsoT JOMEHHYIO H OU3HEC-TIOTHKY .
OHM SBIAIOTCS OOIIMMU JIJIS1 BCETO MPUIIOKEHUS M HAMMEHEE TMOBEP>KEHBI N3MEHEHUSAM
u3-3a BHemHUX ¢akropo. Crenyromuii cioit — 3to Use Cases, koTopbie pearn3yoT
NPUKIIAHYIO JIOTUKY WM CLIEHAPUH UCIIOJIb30BAHUS MPHIIOKEeHNUS. OHU KOOPAUHUPYIOT
MOTOK JAHHBIX MEXIy CYIIHOCTSIMH M BHEIIHUMH uHTepdeiicamu. Crnoui Interface
Adapters coaepxuT amanTepbl, KOTOpble TMpeoOpa3yroT naHHbE U3 (opMmaTa,
UCTIONB3YEMOTO BO BHEIIHMX uWHTep(delicax, B (opmar, HCHOIb3yeMBbIii BHYTpHU
MPUIIOKEHHUS. DTO MOTYT OBITH KOHTPOJUIEPHI, IPEACTABICHUS, IILTIO3bI UITH MTPE3ECHTEPHI.
Campiii BHemHME cimoi — 310 Frameworks and Drivers, KoTOpbIii COIEPKHUT
MHCTPYMEHTHI U GperMBOpPKH, Takhe Kak 0a3bl TaHHBIX, BeO-cepBepbl, Ul-dhpeitmBopku
u T.a. OHH oO0ecrneymBalOT pealu3aliio JaeTajnel, HEeOOXOAUMBIX IJIsi PabOThI
IPUIIOKEHUS.

[MpeumymectBa Clean Architecture 3axirodarorcss B TOM, 4YTO OHa JeliaeT

MPWIOKEHNUE HE3aBUCUMBIM OT (DPEHMBOPKOB, TECTUPYEMbIM, He3aBUCHUMBIM OT Ul,
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HE3aBUCUMBIM OT 0a3 JaHHBIX W HE3aBHUCHUMBIM OT JIFOOBIX BHEITHUX CHUCTEM. JTO
MOBBIIIAET THOKOCTh U PACHIUPSIEMOCTh CUCTEMBI.

Tax xak MbI roBopuM o Clean Architecture, Ham ciieyeT pacCMOTPETh TPHUHITUTIBI
SOLID, na xoTopble cUIbHO Tonaraetcs AaHHbii natrepH. [Ipunmunsr SOLID — 310
ST MPUHITUIIOB 00BEKTHO-OPUEHTUPOBAHHOTO IPOrpaMMHUPOBAHHUS u
MIPOCKTUPOBAHUSI, KOTOphle OblTH copmynupoBansl Pobeprom MapTuHOM B Hauase
2000-x rogoB. SOLID — 310 akpoHHM, KOTOPBI COCTOUT U3 CIAEAYIONINX OYKB:

e S - Single responsibility principle (IIpuHiun eTMHCTBEHHONW OTBETCTBEHHOCTH).

OTOT MPHUHIUIT TIACUT, YTO KAKIBIM KJACC JODKEH HWMETh TOJBKO OJIHY
NPUYUHY JJI1 U3MEHEHUS U BBIMIOJIHATH TOJIBKO OJIHY 3aja4y.

e O -0Open-closed principle (IIpunimmm OTKPBITOCTH/3aKPHITOCTH). DTOT MPUHITUTT
TJIACHT, YTO KIJIACCHI JOJKHBI OBITH OTKPBITHI JJISl PACIIUPEHUS, HO 3aKPBITHI JJIS
MoauUKauU. IDTO O3HAYaeT, YTO MBI MOXKEM JI00aBJISAThH HOBYIO
(GYHKIIMOHATBHOCTD K CYIIECTBYIOIIMM KJIaccaM, HE U3MEHSS UX KOJI.

e L - Liskov substitution principle (Ilpuaunun mnoacranoBku JIuckoB). DToT
OPUHIMI TJIACUT, YTO MOAKJIACCHI JIOJDKHBI OBITh B3aMMO3aMEHSIEMBbI C UX
cymnepkiiaccamMu. JTO O3HA4aeT, YTO MBI MOXXEM HCIOJIb30BaTh OOBEKTHI
MOJKIACCOB BMECTO OOBEKTOB CYNEPKIACCOB, HE HapyIias KOPPEKTHOCTh
IPOrPAMMBI.

e | - Interface segregation principle (ITpuniun pasaencuus naTepdeiica). ITOT
MPUHITUIT  TJacUT, YTO KJIMEHTHI HE JOJDKHBI 3aBHUCETh OT METOJOB
UHTEP(PEHCOB, KOTOPHIE OHU HE UCTIOIB3YIOT. ITO 03HAYAET, YTO MBI JOJKHBI
pazouBath OobIIMe HHTEP(dENCH Ha MeHbIIME U OoJee creludUuIHbIe, YTOObI
YMEHBIITUTH CBI3aHHOCTh MEXTy KJIacCaMH.

e D - Dependency inversion principle (ITpuamun naBepcun 3aBUCUMOCTEH). DTOT
IPUHITUI TJIACUT, YTO KJIACCHI JIOJDKHBI 3aBHCETh OT aOCTpakIuid, a HE OT
KOHKPETHBIX peain3aii. DTO O3HaYaeT, YTO MbI JIOJDKHBI KCIIOJIb30BaTh
uHTepdeichl WM a0CTpaKTHBIC KJIACCHI B KAYECTBE MapaMeTpOB WM TOJCH

KJIaCCOB, @ HC KOHKPCTHBIC KJIACCHI.
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Hens mpuaiunoB SOLID — 310 co3manme Takoro Koja, KOTOPbIH OyIeT JeTKOo
YUTaTh, IOHUMATh, TECTUPOBATh, U3MEHSATH U pacupATh. [[puniune SOLID nomorarot
n30eraTh TaKUX MpoOsIeM, Kak AyOIMpOBaHHUE KOJa, CHIIbHAS CBS3aHHOCTbH, CI0KHOCTH
apXUTEKTYPhl U HU3KAsI THOKOCTb.

JInsg  peanu3aiui  JaHHBIX NPHHIMIOB cpeAcTBoM  Spring Boot moxHO
WCITIOJIB30BAaTh METOJ pa3/eliecHus WHTEPPEHCOB M HWMIUIEMEHTAIUA, KOTOphIE OyayT
3ajeiicTBoBaHbl MexaHm3mamu Dependency Injection u xonrteiinepom Inversion of
Control.

Dependency Injection (DI) - 5310 mabmoH NPOCKTHPOBAHHUS, KOTOPHIH
UCIIONIb3YyeTCs s peanu3anuu uaBepcuu yrpasieHus (10C). On nmo3BosiseT co3gaBaTh
3aBUCHUMbIE OOBEKTHI BHE KJIacCa U MPEAOCTABIIATh UX KJIACCy Pa3IuYHBIMU CIIOCOOAMHU.
Ucnonb3ys DI, Mbl mepemeniaeM co31aHHe W CBS3BIBAaHHE 3aBUCHUMBIX OOBEKTOB 3a
npesiesbl Kilacca, KOTopbii oT Hux 3aBucut. [1ladnon Dependency Injection Bxirodaet B
ce0s1 YEThIPE POJIU: CEPBUCHI, KIIUEHTHI, UHTEP(HEUCHl U NHKEKTOPHI.

CepBuc — 3710 J11000H KI1acc, KOTOPBIM COACPKUT MOJIE3HYIO (PYHKIIMOHATBHOCTb.
Kinent — 310 moboi Kiacc, KOTOPbIA UCIONb3yeT cepBUCHL. J[1000H 00BEKT MOMKET
OBITH CEPBUCOM WJIHM KIIMEHTOM; Ha3BaHUS OTHOCSITCS TOJIBKO K POJIH, KOTOPYIO OOBEKTHI
UTparoT BO BHenpeHuu. Htepderic — 3To abCcTpakius, KOTopast OnpeaesieT KOHTPAKT
MEXIY CEPBUCOM U KIMEHTOM. MTHXXEKTOp — 3TO BHEIIHUM KO (Harpumep, KOHTEHHED),
KOTOPBIN CO3/1a€T CEPBUCHI U BHEAPSIET UX B KIIMEHTOB Y€PE3 KOHCTPYKTOP, CBOMCTBO UITH
METO/I.

Ilenr Dependency Injection - pa3genuTh OTBETCTBEHHOCTh 3a CO3JIaHUE M
UCIIOJIb30BaHUE OOBEKTOB, UYTO MPUBOJUT K CIA0OW CBSI3AHHOCTH MPOrpamMM. ITO
oOjeryaer 3aMeHy OJHOM pealu3aluyd cepBHCca JAPYrod, a Takke YIOpoUaeT
TECTUPOBAHUE KOJA C UCIIOIb30BAHUEM MOKOB WJIM 3ariyIlIeK.

[oC xoHTeliHEp — OJTO CHEIUaIbHbII HHCTPYMEHT, KOTOPBIA MO3BOJISET
peanu3oBaTh MPUHIIUI WHBEPCUU YIPaBICHUS B OOBEKTHO-OPUEHTUPOBAHHOM
nporpammupoBanun. HBepcus yrpaBieHHs] 03HA4aeT, YTO OOBEKTHI HE CO3JAl0T U HE
YIPaBJISIOT CBOUMH 3aBUCUMOCTSIMU (APYTUMH 0OBEKTaMH ), a MOJy4aroT ux usBHe. [0C

KoHTelHep OepeT Ha cels 3a/ady CO3JaHusl, CBA3BIBAHUS U MPEAOCTABICHUS 00bEKTOB
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Mo 3ampocy. DTO yHpOIaeT KOJ, AeaeT ero 0ojee MOAYIbHBIM, TECTHPYEMBIM M
pacmmpsieMbiM. To ecThb, PpeiMBOpK OepéT Ha ceOst paboTy O YIIPABICHUIO )KU3HEHHBIM
IIUKJIIOM OOBEKTOB W WX 3aBUCHUMOCTAMH. TakoW TOAXOM TIO3BOJISIET IIEITHMKOM
CKOHIICHTPUPOBAThCS Ha OW3HEC JIOTWKE, HE OTBIEKAsICh Ha HAMHUCAHWE PYYHOTO

BHCAPCHUA 3aBUCUMOCTEH.
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2 ITIPOEKTUPOBAHUE BEB-CUCTEMBbI
2.1 [IpoexkTupoBanue 6a3bl JaHHBIX

Jliis mocTpoeHus mporuecca pa3padoTKu 03KeHAa BEO-CUCTEMBI CIETYET yAEIUTh
JOJKHOE BHUMAHHUE BOMPOCY MPOCKTUPOBAHUS BCEX Y3JIOB CUCTEMBI, HAUMHAS OT 0a3bl
JAHHBIX, 3aKaH4YMBas AaApPXUTEKTypoM KOJOBOM ©0a3pl. B gaHHOM maparpade
paccMaTpuBaeTcsl NPOEKTUPOBAHNE CYITHOCTEN 0a3bl JaHHBIX.

[Tponecc mpoeKTUPOBaHUS PEISALMOHHON 0a3bl JAHHBIX COCTOUT U3 HECKOIBKHX

ATaIoB:

o KonmenryansHoe (uWH(pOIOTHYECKOE) TMPOEKTUPOBAHUE — IOCTPOCHHUE

CEMaHTUYECKOM MOJENU MPEAMETHOM 00JacTH, TO €CThb HH(POPMALMOHHOU

MoJ1eI1 HarnOoJiee BBICOKOTO YpOBHS abcTpakuuu. Takas MoJelb co3aércs 0e3

OpUEHTalMU Ha Kakylo-1100 koHkpeTHYI0 CYB/] n Mmoznens nanHbix. OOBIYHO
HCTIONB3YIOTCA rpaduueckue HoTanuu, nogoousie ER-auarpammam.

e Jlornyeckoe (Z1aTajJoruyeckoe) MpPOEKTUPOBAHUE — CO3JAAHUE CXEMbI 0a3bl

JAHHBIX HA OCHOBE KOHKPETHOM MOJENMW JaHHBIX, HAPUMED, PEISIIUOHHON
MOJIEJIA JaHHBIX. /{15 penaiMOHHON MOJENH JAHHBIX 1aTaJOTHYeCcKasi MOJIEIb
— HabOp CXeM OTHOIIEHUH, OOBIYHO C YKa3aHUEM IMEPBUYHBIX KITIOUEH, a TAaKkKe
«CBSA3EH» MEXKy OTHOLICHUSIMU, TIPEACTABISIONINX COOOM BHEIIHUE KITIOUH.

o @dusnyecKkoe MPOCKTUPOBAHHE — OMpeaeiieHne (QU3NUYECKUX XapaKTEPUCTHK
0a3bl TaHHBIX, TAKUX KaK CMOCOOBI XpaHEHUSs, MHIACKCUPOBAHUS U JOCTYIa K
nanHeiM. Ha stom srtame yuuthiBaeTcs crneunduka xkoHkpetHot CYBJl u
arnrmapaTHOro 00ecreueHuUs.

ITpoexTrpoBanue 6a3bl JaHHBIX HAIIpaBJIeHO Ha obecrieueHue xpaneHnus B b/] Bcel
HE00X0IMMON UH(POPMAITUX, BOSMOKHOCTH MOJYYEHUS JAHHBIX 0 BCEM HEOOXOIUMBIM
3ampocaMm, COKpamieHusi U30BITOYHOCTH U JAyONMPOBAHUSA JAHHBIX U OOECIICYCHUS
IIEJIOCTHOCTH 0a3bl TAHHBIX.

Hauném c¢ srama KOHUENTyaJIbHOI'O INMPOEKTUpPOBaHUA. [l cOBEpIIEHUs DTOro
mpolecca HYXXHO BBIICTUTh a0CTPAKTHBIE CYIIHOCTH, Ha KOTOPBIE OIUPAECTCs
npeaMeTHast 00JacTh MPUIIOKEHUS, a TaKKe aOCTPAKTHBIE CBSI3U MEXIY HUMU. Y JaJI0Ch

BBIJICJIUTH 4 CYIIIHOCTH:
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1. [Ipeca: kaxxaas mbeca UMEET OT OJTHOTO U 0oJiee aBTOPOB; KaXKJasi Tbeca MMEeT
Ha3BaHNE; HEKOTOPBIE MECHI MOT'YT UMETh HA3BaHUE HA A3bIKE OPUTMHAJIA TEKCTA; IHECHI
MOT'YT MMETh TOJI HAllMCAHUS, €CIIM OH M3BECTEH; IIbeCa MOXKET HMMETh TEKCTOBOE
OIKMCAaHKE; MMhEca MOYKET UMETh TOPO/I, B KOTOPOM OHA HallMcaHa (€cJii U3BECTEH); Ibeca
MOKET UMETh CCBUJIKY Ha TEKCT; ITbeCa UMEET KaHp; Mbeca MOXKET UMETh U300paKeHUE
OOJIOXKKH.

2. ABTOp: aBTOp UMEET UMS; aBTOP UMEET IbECHI; aBTOP MOYKET UMETh CTPAHY;
aBTOP MOYKET UMETH TOPOJ.

3. JKaHp: )xaHp UMEET Ha3BaHUE.

4. OT3BIB Ha NIbECY: OT3BIB UMEET TEKCT; OT3bIB CCHUIAECTCS HA MBECY.

MOXHO TakK€ BBIICIINTH MATYIO0 CYIIHOCTh B BUJE NOJIB30BATEINI CUCTEMBI, HO HA
JTAHHBIN MOMEHT pabOUYuil MPOTOTUIT BEO-CUCTEMBI HE UMEET BOBMOXKHOCTH aBTOPHU3aLIUU
U ayTeHTU(DUKAIMH, a JTUIIb UMEET BO3MOXKHOCTh ITPOCMOTPA JIAHHBIX O MTPOU3BEICHUSX.
B0O3MOXHOCTp pErucTpalid TOJIB30BATENIEM MW pa3ACIeHUS HX BO3MOXKHOCTH B
3aBUCUMOCTH OT POJIM IJIAHUPYETCS JO0OaBUTh B CIEAYIONIMX UTEpaIUsX pa3padOTKu
MIPUIIOKECHUSL.

[Ipoananu3upoBaB CYIIHOCTH BEO-CHUCTEMBI, MOXKHO MPUCTYMUTh K pa3paboOTke
KOHLENTYAJIbHOM JuarpaMmbl. [[aHHBIM MpPOLECC MOYKHO IPOU3BECTH C MOMOUIBIO
OHJIalH-TipyiokeHust draw.io. Draw.i0 — 3To MOIIHBIA W THOKUNA WHCTPYMEHT ISt
CO3/IaHHUsI PA3IMYHBIX BUJIOB IuarpaMm. C ero moMouip0 MOXKHO:

- Co3gaBath 0JIOK-CXEMbI, OpraHu3alMOHHbIE cXeMbl, ER-nuarpammel, 10roTUsl,
JAarpaMMebl TPOLECCOB, ceTeBble Auarpammbl, UML 1 MHOTOE NipyTroe.

- XpaHuTh CBOM JIlaHHBIE B Pa3HbIX XpaHuiuiax, Hanpumep B Google Drive,
OneDrive, Dropbox, GitHub wiu GitLab.

- mmopTupoBaTh U 3KCHOPTUPOBAThH (Dailyibl B pa3HbIX (popmaTax, TaKUX Kak
.vsdx, Gliff u Lucidchart.

- Hcnonb3oBaTh TroTOBbIE IIA0JIOHBI M TOPHUMEPHI TUArPAMM Uil SKOHOMHUU
BPEMEHH.

PaccMoTpeB BO3MOKHOCTH JAHHOTO TPOTrPAMMHOTO 00€CTIeUeHHsI, MOKHO IPUUTH

K BBIBOJY O TOM, 4TO draw.io oTau4HO HoAXOoduT OJId CO3AaHNA Moneneﬁ JaHHBIX, B TOM
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YHClie ¥ KOHLENTyalbHOW. HTYUTHBHO MOHATHBIA MHTEp(delic mo3BOJIAET CO3/1aBaTh
JyarpamMmbl JOCTaTOYHO OBICTPO U KOM(OPTHO.
C nomowpl  BBHIIIEYKa3aHHOI'O  aHald3a CyHIHOCTed ObUla  co3JaHa

KOHLCIITYAJIbHAA AuarpamMma MOJACIIN JaHHBIX, H306pa}KéHHaﬂ Ha PUCYHKC 2.

MNeeca
WaoenTrdmraTo)
A ® P ABTOD
HazeaHne
CEA3zaHb HMpoenTuukaTop
HassaHne opuriHana
lAmA
[Nata HanucaHuaA
CTpaHa
OrnucaHue
Fopon
Fopon
CCrinka Ha TeKCT
CCulnka Ha waoDpakeHne Eewi—
OT3we
CcuinaeTca
WaeHTHUEaTOD
Mmeer Tekct
HaHp
Woentudpmkatop

MmA

Pucynok 2. KonnentyanbHasi quarpamMmmMa MOJIEIU JaHHBIX

XoTenock Obl OTMETHTh, YTO KOHIICTITYaJIbHOE MPOEKTUPOBaHUE 0a3bl JTaHHBIX
SBJISIETCS EUCTBUTENBHO MOJIE3HBIM U BaKHBIM 3TarlioM pa3pabOTKU JI000H CUCTEMBI,
KOTOpasi CBsi3aHa C XpaHeHHWeM | o00padoTkod maHHbIX. KoHIEnTyamsHOE
MPOCKTUPOBAHKUE TOMOTaeT YTOYHUTHh LieJib U TpeboBaHUs K Oaze naHHbIX. OHO
oOJyieryaer JorMueckoe M (U3MYECKOEe MPOCKTUPOBAHME O0aszbl JaHHBIX, TaK Kak
MPEIOCTABISAET YETKYIO M HE3aBUCUMYIO OT peau3allii CTPYKTYPY AaHHBIX. TakxKe 3ToT
TUI MIPOCKTUPOBAHUA ITIOMOTAET OMPEACIUTh OTPAHUYCHUS, KOTOPHIE HAKJIAIBIBAIOTCS HA

JIaHHBIC, TEM CaMbIM IOBBIIIAS HAJACKHOCTH M 3 ()EKTUBHOCTH Oa3bl JaHHBIX.
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Creyrolium 3TarnoM nocjie KOHIENTYyaIbHOTO MPOEKTUPOBAHUS UAET JIOTUYECKOE
(maranmoruyeckoe) mpoeKThupoBaHue. st Toruueckoro mpoeKTUPOBaHUs 0a3bl JAHHBIX
HY>KHO BBITIOJIHUTH CJICAYIOIIUE IIaru:

e BriOpath MOJIeNb JaHHBIX, HA KOTOPOW OyJeT OCHOBaHA cxeMa 0a3bl JaHHBIX,

HaAMpUMED, PEJSILIMOHHYIO MOJIENb JIAHHBIX.

e [IpeoOpazoBarh KOHUENTYyaJIbHYIO MOJIENb JAHHBIX B JIOTUYECKYIO MOJIETh
JTAHHBIX C YYETOM CrielU(UKH BHIOPAHHOW MOACIH JAaHHBIX. JJIT 3TOTO MOYKHO
UCIO0JIb30BaTh (hOpMaJIbHBIE MPABHUIIA UITU CTIEIIUATbHBIE UHCTPYMEHTHI.

e OmnpenenuTh CXeMbl OTHOIICHHM (TaONWIl) U UX aTpuOyTHI (MOJIs), a TaKkKe
yKa3aTh TNEPBUYHBIC KJIIOYM M BHEIIHUE KIIOYU JJIsi OOECIEUEHUS CBs3EH
MEXKy OTHOLIECHUSIMHU.

e IIpoBecTu HOpMaNHU3aLKIO JAHHBIX.

B kadecTBe Mojenu AaHHBIX Obl1a BbIOpaHAa pENSIMOHHAA MOJACHb. Takxke
XOTEJIOCh OBl YACNUTh JOJDKHOE BHUMAHUE HOpMaju3aluu JaHHBIX. Hopmanuzarms
OTHOILIEHU — 3TO MpoIecc MpeoOpa3oBaHUsI CXEMbl OTHOILICHHM (TaOJMI]) TaKuM
oOpa3oM, 4ToObl H30€kaTh W30BITOYHOCTH M JyOJIMpPOBaHUS MJaHHBIX, a TaKXKe
MOTCHIIMAIBHBIX AHOMAJIWNA TPU BCTaBKE, OOHOBIEHUM WU YyAAJCHUU JaHHBIX.
Hopmanu3zaiust OTHOIIEHUH OCHOBaHA Ha CIIEAYIOMIUX MTPUHIIAIIAX:

- Kaxxnoe oTHOLIEHME NOJDKHO MMETh NEPBUYHBIN KJIIOY, KOTOPBIM OJHO3HAYHO
UJCHTUDUIIMPYET KaXKIYIO 3aMKiCh B OTHOIIICHUH.

- Kaxnpiii atpuOyT B OTHONIIEHWU JOHKEH OBITh aTOMapHbIM, TO €CTh HE
COJEPKATh HECKOJILKO 3HAYCHUU.

- Kaxnplii aTpuOyT B OTHOILICHUM JOJDKEH 3aBUCETh OT IMEPBUYHOrO KIIHOYa
I[EJTUKOM, a HE OT €ro YacTH.

- Kaxxip1ii aTpuOyT B OTHOIIEHUH JTOJKEH 3aBUCETh TOJIBKO OT IEPBUYHOTO KITFOUA,
a He OT APYIrux aTpuOyTOB.

- Kaxxoe oTHoIIEHNEe TOKHO COJEPKATh TOJIBKO T€ aTPUOYTHI, KOTOPHIE CBS3aHBI

C TEMOM DTOTO0 OTHOIIECHUS.
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Jis  npoBepku COOMIOACHHMS ATHX MNPHUHIMIIOB HCIONb3YIOTCS OHATHUSA
HOpManbHbIX (opMm. HopmanbHast ¢opma — 53TO CTENEHb COOTBETCTBUSI CXEMBbI
OTHOIIIGHWH  OMpeAeNeHHbIM mpaBuiaM HopMmanu3auuu. CyliecTByeT — IIeCTb
HopMmaibHbIX dopm: nepBas (1NF), Bropas (2NF), tperbs (3NF), HopmanbHas dopma
boiica-Kogna (BCNF), uerBeprast (4NF) u nsiras (SNF). Uewm Boltiie HopmanbHas popma,
TEM MEHbIIEe H30BITOYHOCTh M AHOMAJIMM B JaHHBIX. OJHAKO BHICOKHE HOPMAaJIbHBIC
dbopMbl MOTYT MPUBOAUTH K YBEIWYEHUIO YKCIIA TaOJMII U CIOXKHOCTH 3alpOCOB.
[ToaToMy mipu pOeKTUPOBaHUH 0a3bl TAHHBIX HYXKHO BHIOMpATh ONTUMAIbHBIN YPOBEHb
HOpMaJM3alliy, YYUTHIBas TPEOOBaHUS K MPOU3ZBOAUTEIBHOCTH M THUOKOCTH 0a3bl
JTAHHBIX.

Yaie Bcero OrpaHUYMBAIOTCS UMEHHO TPEThe HOpMaibHON (opmoil. TpeTbs
HopmaiibHas ¢popma (3NF) — 310 o71Ha 13 BO3MOKHBIX HOPMAIBHBIX (DOPM OTHOIICHUS
B pesiuoHHOM 6a3e nanHbiX. 3NF Obuta n3navyansHo chopmynuponana J. O. Koamom B
1971 romy. Tperbssi HOpManbHast (opma MPEANOJaraer, 4To KaxKIblid CTOJIOEl, He
SBJISIOLIMICS KJIIOYOM, JIOJDKEH 3aBHCETh TOJBKO OT CTOJOLA, KOTOPBIA SIBISETCS
KITFOYOM, TO €CTh JIOJDKHA OTCYTCTBOBATh TPAH3UTUBHAS (PYHKIIMOHATBHAS 3aBUCUMOCTb.
Tpan3uTuBHasE (QYHKIIMOHAJIbHAS 3aBUCHUMOCTh - 3TO CHUTyalus, korga arpubyt C
TPaH3UTUBHO 3aBUCUT OT aTpudyTa A, eciu aTpudyT C 3aBUCHUT OT aTpuOyTa B, a atpuldyr
B 3aBucur ot arpudyra A. Hanpumep, eciu B Tabnuie ectb ctonoipl Courseld, Course
u Teacherld, u u3BectHo, uto Courseld onpenemnsier Course u Teacherld, a Teacherld
onpenenset Teacher, To MOkHO cka3aTh, uTo Teacher Tpan3uTuBHO 3aBucUT OT Courseld.
Jlnst npuBenenus Tadbauubl K 3NF Hy)KHO BBIHECTH B OTAEIBHYIO TaOJIUILy T€ aTpUOyTHI,
KOTOpbIE HAXOJSATCS B TPAH3UTHMBHOW 3aBUCUMOCTH OT Kitoua. Hampumep, B JaHHOM
ciyudae Hy»HO co3aath Tabiuiy Teachers ¢ arpudyramu Teacherld u Teacher u cBs3aTh
ee ¢ Tabmmuieit Courses mo arpudyty Teacherld. UToOsl TpaMOTHO TIpUBECTH MOJIETH
JAHHBIX K TPEThe HOpMAIIbHOU (hopMe, HY>KHO HCTIOIB30BaTh CBSI3H MEKIY TAOJIUIIAMH.

OTHoOIIIEHNE OJTMH KO MHOTHM 03HA4aeT, YTO OJ[HA 3aIMCh B OJTHOM TabIUIE MOXKET
OBITH CBsI3aHA C HECKOJBKUMH 3amucsiMu B Apyroi Tabmure. [lpuBeném mpumep Ha
OCHOBE TIpeIMETHOW 00JacTu Hactosmield paboTel. B 0a3e maHHBIX, KOTOpas XpaHHT

I/IH(I)OpMaI_[I/IIO O IIbCCax MW OT3bIBAX, KaXXJasd IIbE€Ca MOXCT MMCTb MHOI'O OT3BIBOB, HO
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KaXXIBIA OT3BIB MOXET UMETh TOJBKO OAHY IMbecy. UTOOBI co31aTh TaKOE€ OTHOIIEHUE,
HY>KHO JT00aBUTh T10JI€ C IEPBUYHBIM KJIFOUOM OJHOU TabiuIbl (HarpuMmep, id Ibechl) B
JIpYryto Tabauily (HarpuMep, OT3bIBa) B KAUECTBE BHEIIHETO KIIIOYA.

OTHoOIlIEHHE MHOTHE KO MHOTMM O3HAayaeT, YTO HECKOJIbKO 3amuced B OJIHOM
Ta0JIMIIe MOTYT OBITh CBSI3aHBI C HECKOJILKUMHU 3alUCSIMU B JIpyroit Tadbnuue. Hanpumep,
B 0a3e IaHHBIX, KOTOpas XpaHUT HH(GOPMALIUIO O NMbECaX U aBTOPAX, KaX1as Meca MOXKET
MMETh MHOTO aBTOPOB, M KaXKJIbIil aBTOp MOT pabOTaTh HaJl MHOTUMHU TMbecaMu. YTOObI
CO3/aTh TaKO€ OTHOIIEHUE, HYKHO CO37aThb TpPETbl0 Tabmuiy (Hampumep,
IILECHI_aBTOPBI), KOTOpas OYJCT XpaHUTh IMaphbl 3HAYCHHUI BHEIIHUX KIFOYEH M3 JIBYX
npyrux tadaui (Hanpumep, id mbecsl U id_aBTopa).

C momo1pio 3HaHWHA O JTOTHYECKOM MPOEKTUPOBAHUU W HOPMAaIU3alliy JaHHBIX
yaanock pazpaborats ER-guarpamMmmy norudeckoit cxeMbl 1aHHbBIX. BbII0 HCTIOIB30BaHO
1O draw.io, kak ¥ B ciIy4ae ¢ KOHIENTYyaJIbHBIM IMPOCKTUPOBAaHKEM. Pe3ynbraT paboThI

MOKa3aH Ha PUCYHKE 3.

reviews

PK | id bigint NOT NULL

plays text varchar NOT NULL

PK | id bigint NOT NULL FK

play_id bigint NOT NULL

name varchar NOT NULL
origname varchar

date integer

description varchar

city varchar

text varchar

genres has_text boolean

PK | id int NOT NULL H————oO<gFK

genre_id int .
plays_writers

name varchar NOT NULL image varchar

FK1| play_id bigint NOT NULL

FK2 | writer_id bigint NOT NULL

writers

PK | id int NOT NULL

name varchar NOT NULL

country varchar NOT NULL

city varchar NOT NULL

Pucynok 3. ER-auarpamma Moaenu 1aHHbIX
To ecTb, HaM yanoCh ceNaTh HAITY MOJEIb JAHHBIX MEHEe aOCTPAKTHON U
OoJiee 6:1m3K0M K puznueckoit hopme XxpaHneHus B 0aze maHHbIX. Ham ynanock

HOPMAJIN30BaTh JAHHBIC, BHIACIIAA IICPBUIHBIC KIIFOUYH U CBA3H MCIKAY CYHIHOCTAMMU.
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Kak ObLTO paccCMOTPEHO B IIpUMeEpax paHee, MeX Iy CYITHOCTIMHU aBTop (Writers) u
nbechl (plays) cyriecTByeT CBsA3b MHOT'HE-KO-MHOTHUM, KOTOpasi peajin30BaHa ¢
IIOMOIIIBIO TIPOMEKYTOUHOM Ta0ymIIel plays_writers. Takxke cBsI3b MEXKITy ITbECOH U
OT3BIBOM CBSI3aHa OTHOIICHHUEM OJINH-KO-MHOTHM C TTOMOIIBIO TOOABICHUS OIS
play_id B TaOmuiry reviews. Takum e 00pa3oM CYIIECCTBYET CBS3b MEK/IY ITbECOH U
*)aHpoM, HO Tojie genre_id mobGasieHo B Tabmuiry plays.

du3nvecKkoe MPOSKTUPOBAHUE 0a3bl TAHHBIX OOBIYHO BKJIFOYAET B CEOsI
CIICAYIOIIHE TIIarH:

o Coznmanmne Habopa PESIIUOHHBIX TAOIUI] M OTPAaHUYCHHI JUISI HUX Ha OCHOBE

UHPOPMAITUH, TPEACTABICHHON B TNI00ATBLHON JJOTUIECKOW MOJICTTH TaHHBIX.
e OmnpenencHre KOHKPETHBIX CTPYKTYP XPaHCHUS JaHHBIX H METOJIOB JIOCTYTIA K
HUM, 00ECIIeUMBAIOIIUX ONTUMAIIbHYIO MPOU3BOAUTEILHOCTE CYB/I.

e Pa3paboTka cpesiCTB 3alIUThI CO31aBaCMON CUCTEMBI.

dwu3nveckoe MPOSKTUPOBaHWE 0a3bl JaHHBIX BEO-CHCTEMBI I TeaTpaabHOU
UHIyCcTpUH npousBoautcs ¢ momoinkto [10 Liquibase. Liquibase - ato uactpymenT st
yIOpaBlieHUS WM3MCHCHHSIMH 0a3bl JaHHBIX, KOTOPBIA IO3BOJSET pa3paboTdnkam
aBTOMATHU3WPOBATh MPOIECC U3MEHEHUSI CXeMbl 0a3bl JaHHBIX M MHTCTPHPOBATH €T0O B
nporecc HenpepbiBHOH moctaBku (CI/CD). Liquibase momnmepkuBaer Gonee 50 6a3
JAHHBIX W TO3BOJsieT ompenensath uaMmeHeHus B SQL, XML, JSON wm YAML.
Liquibase Taxke npeaocTaBiseT PyHKIIMHA IPOBEPKU KaueCcTBa I IIPOBEPKH KoJ1a Oa3bl
JaHHBIX HAa COOTBETCTBUE CTAaHIApPTaM OC30MACHOCTH M COOJIIOJCHUS HOPMAaTHBHBIX
TpeboBanuii. Liquibase M0OXHO HCIIOIB30BaTh KAK KOMAHIHYIO YTHIUTY, paOOTaOIIY IO
Ha MacOS, Windows, Unix u Linux.

MaI ucnionb3yem Liquibase kak 3aBUCMMOCTbB HaIllero npoekTa. Takke B KauecTBe
sa3blka pa3MeTku Obl1 BeIOpaH XML wu3-3a Oosbllieidl HariasigiHOCTH W yA00CTBa
ucronb3oBanus. Liquibase mo3BosiseT aBTOMATHYECKH OOHOBIISATH CTPYKTYpY Oasbl
JIAHHBIX TOCJIE MPOU3BEACHUS M3MEHECHUN. Kaxmoe n3MEeHEHMEe MOMENAEeTCd B HOBBIN
daiin. [Ipu ommbkax TPOSKTUPOBAHUSI MOKHO JIETKO CJelIaTh OTKAT U3MEHEHUH.

daiin m3menenuit Ligquibase mmeer dopmar .Xml u COAEPKUT KOPHEBOM TIT

databaseChangelog. Jlio6oe aromapHOoe H3MEHEHHE CTPYKTYpbl 0a3bl JaHHBIX
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nomeriaercst B Tor changeSet. BHyTpu Hero Mbl MOXKEM MOMEIIATh TATH, CBSI3aHHBIE C
IPOEKTUPOBaHUEM (DU3UYECKOW CTPYKTYPHI JaHHBIX — CO3JaHHE TaOJHIl, J00aBICHHUE
aTpuOyTOB Tab/MIl, OOHOBJACHHE U YAAJICHHE DIIEMEHTOB CTPYKTYphl. PaccMoTpum
ucnojbr3oBanue Liquibase na npumepe coszganus tadbauisl 11 nbec (plays). Ha pucynke
4 mokazan changeset, KOTOpPBI HCIOJB3yeTCS JUIA TEPBOHAYAIBLHOTO CO3IaHUS

OTHOIICHMUA.

<changeSet id author
<createTable tableName >
<column name autoIncrement type
<constraints nullable primaryKey
</column>
<column name type
<constraints nullable
</column>
<column name type
<column name type />
<column name type
</createTable>

</changeSet>

Pucynok 4. Changeset ta6mumb! plays

Kak MbI MOXeM yBHIETh, Changeset MoskeT UMeTh CBOM HACHTU(UKATOP U aBTOPA.
OT0 HYXKHO IJis1 OoJiee IPO3PavyHOTO Mpolecca J00aBIeHUS U OTKaTta u3MeHeHui. [[is
CO3/IaHus TaOJUIBI MCIONIb3yeTcss TOr CreateTable, a wms Tabnwmbel goOaBiseTcs B
arpuOyT tableName. Bce xosoHKH TaOMHUIBI T00ABISIOTCS MyTEM HCIIOJIBb30BaHUS TAra
column, rae B arpuOyTax yka3bpIBarOTCS Ha3BaHHs KOJOHOK M MX THIIbI JaHHBIX. TaKxke
MOJKHO HaKJIaJ(bIBaTh OIPaHUYCHHUS C TIOMOIIBIO TAra Constraints.

Ho co3mannbiii TakuMm oOpa3oM Xml-daiim He CUMTBIBACTCS YTHIUTON
aBTOMarthuecku. JJis MurpanuM UW3MEHEHUN CJeAyeT OTpPEeNakTUpOBaTh (haiin
db.changelog-master.xml. C momorisio Tara include MoxHO BK/IFOUATH (haiiIbl MUTpALIHA
B 00IIUiT IyJ1 U3MEHEHMIA, YKa3biBas B atpuoyTe file myTsh k daiiny. Tak, oOmmii ¢aiin ¢
U3MCHCHHUSMH, KOTOpPBIE COBEPIIAIUCH BO BpeMsl pa3pabOTKH IMPOCKTa, MOKa3aH Ha

pUCYHKeE 5.
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<?xml version encoding
<databaseChangelog
xmlns
xmlns:
:schemalLocation

<include file
<include file
<include file
<include file
<include file

</databaseChangelLog>

Pucynok 5. O6mmii ¢aitn changelog

Takum oOpaszom, Liquibase mo3BossieT HECKONBLKO aOCTparupoBaThCs OT BHIA
CVYB/] B Bonpoce hr3nveckoro npoeKTHPOBaHus 0a3bl TaHHBIX. C MOMOIIBIO Pa3IUNIHBIX
S3BIKOB Pa3METKH HMMEETCS BO3MOXHOCTh YIOOHO KOHTPOJMPOBATH BCE WU3MCHEHWUS,
KOTOpBIC MPOMCXOAAT B CXeMe JaHHbIX. [Ipu moGaminenwm wu3meHenuii Liquibase
ABTOMATUYECKU MHUIMAIH3UPYET MX TPH 3arycke npuioxenus. C IOMOIIbIO TaHHOM
YTUIATHl HAM YAAJI0Ch peain30BaTh (PU3MUECKOE MPOCKTUPOBAaHME 0a3bl JAaHHBIX Ha
OCHOBE JIOTHUECKOU cxeMbl. Bee ¢aiinbl murpanmii goctynasl B GitHUb-pemozutopuu u
pacnojiokeHsl B karajiore src/main/resources/db/changelog.

2.2 [IpoeKkTupoBaHuE apXUTEKTYPBI IPUIIOKEHUS

PaccmotpeB  mpoektupoBanue 0a3bl  JAHHBIX, TEpenéM K  Mporieccy
MPOCKTUPOBAHUE APXUTEKTYPHI KOJIOBOM 0a3bl MPUIOKEHUS. 3apaBCTBYiTE, 3TO Bing.
ApXUTEKTypa MPUIIOKEHUSI — 3TO CIOCOO OpraHM3alid KOMIIOHEHTOB U (PYHKIIMIA
NPWIOKEHUsI, YTO0OBbl ofecreuyuTh €ro  APGEeKTUBHOCTh, MAaCIITAOMPYEMOCTh,
0€30MacHOCTh U TOIACPKKY. APXUTEKTypa MNPUIIOKEHUS BakKHA, MOTOMY 4YTO OHa
OTpeNeNaeT, KaK NMpHIoKeHue OyneTr padoTarh ¢ JaHHBIMU U JPYTUMHU CHUCTEMaMH, a
TaKXe OIpeJIeNAeT B3aUMO/IEUCTBUE BHYTPEHHUX KOMIIOHEHTOB CUCTEMBI. APXUTEKTypa
MIPUJIOKEHUS TaK)KE TTOMOTAeT KOHTPOJIUPOBATH CIOKHOCTh CO3/1aBa€MOTO MPUIIOKEHUS
U TIOJTy4aTh MPEUMYIIECTBA, TAKUE KaK:

- MacmrabupyeMocTh — TO3BOJIIET PACHIUPSATh CUCTEMY M yJIydllaTh €€
MIPOU3BOAUTENILHOCTD OJ1aroiapsi 00aBJICHUIO HOBBIX MOJTYJIEH.

- H3meHsieMOCTh — W3MEHEHHE OJIHOM 4YacTh TMpOrpaMMbl HE Tpedyer

BMEIIATENILCTBA B JPYTHE.
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- TectupyeMocTh — MOAYTWM MPOTPAMMBI MOXKHO OTIEIHTh U OTACIBHO
POTECTUPOBATH.

Kak yxe ObIIO CkazaHO paHee, mpH pa3paboTke ucmnonb3yercs marrepH Clean
Architecture. Jlanee xotemoch Obl OTOOpPa3uTh T€ CJIOH, KOTOPBHIC HCIOJIB3YIOTCS B
MPUIOKEHUU.

1. Cnoit Entity. B mpmtoxkenun Spring — 3T0 9acTh apXHUTEKTYphI, KOTOpas
OTBEYAET 3a MPEACTABJICHUE JaHHBIX U3 0a3bl JaHHBIX B BUAE 00bekToB Java. Kiaccsl,
KOTOpBIC TIOMEUeHBbI aHHOTaruedl @ENntity, sBIAIOTCS CYIIHOCTIMH W MOTYT OBIThH
COIIOCTABJICHBI C TAOIUIIAMU B PEJISIIMOHHON 0a3e JaHHbBIX.

2. Cnoui Repository. OH oTBewaeT 3a B3auMojeHcTBHE C 0a30il JaHHBIX U
NPEOCTABISIET METOIBI TS paOboThI ¢ naHHBIMU. Ciioii Repository oObIYHO COCTOHT M3
uHTEepdEicoB, KOTOpbIe HacieayroTcs oT JpaRepository wmu apyrux wHTEpdercos
¢perimBopka Spring Data. Spring Data aBromatn4ecku reHEpUPYET PEaTU3aIMI0 ITHX
uHTepdeiicoB mnpu 3amycke mnpwioxkeHus. Croit Repository rtakxke momedaeTcs
aHHOTanued (@Repository. DTOT clioi SBIAETCS YACThIO IIA0JOHA MPOCKTHPOBAHHUS
DAO (Data Access Object) mim Repository, KOTOpbIil pa3uenser OU3HEC-JOTUKY OT
JIOTUKH JIOCTYTIA K JTAHHBIM.

3. Cnoit Service. DTOT cjod OTBeYaeT 3a OM3HEC-JOTMKY NPUIOKCHUS |
BBITIOJTHSCT Pa3UYHbIC OTEpallud HaJ TaHHBIMHU, TIOJyYCHHBIMH M3 CJIosi Repository.
Croii Service 00OBIYHO COCTOMT M3 KJIACCOB, KOTOPBIE TOMEUYCHBI aHHOTaIuel (@Service,
KOTOpasi SIBISieTCs crenuanu3anueii anHotamun (@Component W TMO3BOJSIET JIETKO
MHTErpUpOBaTh CcJoM Service ¢ JIpyrUMH KOMIOHEHTaMHM Spring, TaKUMH Kak
KOHTpPOJUIEpHI WK acnekThl. Ciioi Service sSBIseTCS YacThIO 1M1a0JI0Ha MPOSKTUPOBAHUS
Business Delegate, koTopslil pa3aensieT OM3HEC-JIOTUKY OT JOTUKHU MPEACTaBICHUS.

4. Cnoii Controller. DTo cio#t, koTopsiit oTBeuaeT 3a 006padotky HTTP-3anpocos
ot kiueHToB U Bo3Bpamaer HTTP-oteetsl ¢ nanapimMu. Ciioit Controller oObI4HO cOCTOUT
13 KJIACCOB, KOTOpBIE MoMeueHbl aHHoTaruen @Controller. B aToMm ciioe Takke MOXKHO
UCIIOJIb30BaTh  aHHOTAIMM, Takue Kak (@RequestMapping, (@RequestParam,
@PathVariable, @ModelAttribute u npyrue, ans onpenenenus mannuaros URL,

[apaMeTpoB 3alpoca, IMEPEMEHHBIX MYTH, MOJEIEH JaHHbIX M APYTUX ACIEKTOB
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o0paboTku 3ampocoB. Cnoit Controller siBisieTcss 4acThio 1AOJOHA TMPOEKTUPOBAHUS
Front Controller mmu MVC (Model-View-Controller), koTopslii pa3aeiser JOTHKY
IIPEICTABIICHUS OT JIOTUKU KOHTPOJUIEpa.

Nrak, B paMKax NpOECKTUPOBAHUS APXUTEKTYpPbl HAM YJaJOCh BBIACIUTH YETHIPE
ciost npunoxkenusi. Crnoii Entity mpencramisier coOoii CIOH MOJENH JaHHBIX, CIOH
npeaMeTHoU obactu npuioxenus. Ciroit Repository mo3BoiseT Ham abCTparupoBaThCst
oT KoHKpeTHoU peanusaiuu CYBJl B Bompocax oOparienus k naHabiM. Cioit Service
OTIeNsIeT OW3HEC JIOTMKY OT OCTaJbHBIX KOMIIOHEHTOB cUcTeMbl. A cioii Controller
MO3BOJISIET CO3JaBaTh KOHTPAKT IJisi B3aUMOJACHCTBUSA C JIpyruMu cucremamu. Ham
yAaJIOCh BEIOPATh MACIITA0OUPYEMYIO U TECTUPYEMYIO apXUTEKTYPY, B KOTOPOU KaXKIbIA
CJIOM BBINOJIHSIET CBOI0 KOHKPETHYIO 33/ladyy M MOXKET B3aMMOJEHCTBOBATH C JAPYTHUMHU
CJIOSIMH.

Ho taxxe xorenoch Obl OTMETUTH, YTO 3avacTyro cioi Controller npunumaer u
OTHaéT MTaHHBIC HE B TOM BHUJIE, B KOTOPOM OHU CYIIECTBYIOT B cioe Entity. Hampumep,
MbI ObI HE XOTEJHU MPH 3aIpOCce MOTYUEHHUS TaHHBIX O MOJIb30BATENIEC OT/IaBaTh KIUEHTY
BCE €ro JaHHble, B TOM 4HCI€ U THapoib. Jlig pelieHus 3TOW HpoOIeMbl MOYKHO
ucnonb3oBath marrepu Data Transfer Object (DTO). DTO — 3To0 00BEKT, KOTOPBIit
WCIIOJIB3YETCS ISl IepeAadyu JaHHBIX MEXIY CJIOSIMH WJIU MOJACUCTEMaMU MPUII0KEHUS.
DTO 00bIYHO HE COAECPKUT OU3HEC-TIOTUKH, @ TOJIBKO XPAHUT U MPEJOCTABISIET AOCTYI
K 1aHHbiM. DTO MokeT oTin4yaThesi OT MOJIENH 110 CTPYKTYPE WIH COAEPKaHUI0, YTOObI
ONTUMHU3UPOBATH MEpeNady JaHHBIX MO CETU WM aJanTHUPOBaTh JIAHHBIC K HYXJAaMm
wmeHTa. DTO Takke MOXKET HWHKAICyJIUupOoBaTh JIOTHKY CepUalv3aluyd WA
Jecepralin3aliuy JaHHBIX B onpeeneHHbid hopmat, Hanpumep JSON mwim XML.

To ecTb, B pa3pabOTKe ¢ MCIIOJIB30BAHUEM SPriNg sSBJISCTCS XOPOIICH MPaKTHKOM
pa3zensaTh CYITHOCTh U TIPE/ICTaBlIeHre. B HallleM MpHIOKEHUN KaX bl OOBEKT MOICIN
UMEeT JIBa Kj1acca i1 KOMMYHHKAIUU ¢ IpyruMu cuctemamu. Kiacesr View — 3to 1o,
YTO BUJUT MOJB30BaTEIb CHUCTEMBI, a Kiacchl DTO — 3T0 oxumgaeMblil 3ampoc OT
MOJIb30BATEII.

Takum 00pa3oM, Ham yJanioCh CHPOEKTHUPOBATH ApPXUTEKTYPYy MPUIOKEHUS,

pa3fenuB €ro Ha 4YEThIpE CaMOCTOATENBHBIX CJ0SA. TakoW MNOAXOJ YHpOLIAeT
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TECCTUPOBAHUC U HC3ABUCHUMOCTHb KOMIIOHCHTOB CHCTCMBI. Taxxe HaMm YAaJ10Ch pCIINTDh
HpO6JICMy OTO6pa}KeHI/IC MOJICIIN OAaHHBIX JIA KIIMCHTA W CO3AdHHUA KOHTpPAKTa IJIA

MOJIY4YCHUA JaHHBIX OT I10JIb30BATCJIA.
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3 PABPABOTKA BOKEH/IA
3.1 Mannmanu3anys NpoeKTa ¥ yIpaBJIeHNUE 3aBUCUMOCTIMU

B niporiecce pa3paboTku OsKkeHa BeO-CUCTEMBI MEPBBIM IIIarOM BCET/Ia SBIISCTCS
UHUIMAIW3ansa MpoekTa. J[ms KakIoro CTokKa TEXHOJOTHH 3TOT MPOLECC SIBISETCA
WHIMBUIYaTbHBIM, ITO3TOMY PAacCMOTPHM CO3JlaHHE IMpoeKTa Ha (peiiMBopke Spring
Boot.

Jliist co3aHust MPOEKTa MOYKHO MCIOJIB30BaTh YI00HY0 yTruty Spring Initializr.
Spring Initializr — 3To cepBHC, KOTOPHIH MO3BOJSAET TEHEPUPOBATH IPOCKTHI HA OCHOBE
Spring Boot ¢ pa3nuyHbIMUA HACTPONKAMU M 3aBUCUMOCTSIMU. BbI MOKeTe NCIIONE30BaTh
Spring Initializr yepe3 BeO-unTepdeiic uin yepes narerpanuto ¢ IDE, takoii kak IntelliJ
IDEA. Spring Initializr mogaepskuBaet pa3Hbie si3bIku IporpammupoBanus (Java, Kotlin,
Groovy), cuctembl coopku (Maven, Gradle) u Bepcum Spring Boot. I'paduueckuit
uHTep(delic obieryaer mpouecc HHUIMAIU3ALMU TNPOEKTa M Jenaer ero Oosee

HarJs1AHBIM. Ha PUCYHKC 6 TTOKa3aHO I'JIaBHOE OKHO YTHUIIUTEL.

@ spring initializr

Project Language Dependencies ADD DEPENDENCIES... CTRL + B
roovy Quava @ Groovy

No dependency

2) QO310M2) O 307 (SNAPSHOT)

| owe- |
Pucynok 6. I'maBHoe okno Spring Initializr

Ha rmaBHOM OKHE MBI MOXEM BBIOPATH SI3BIK MPOTPAMMUPOBAHUS, CUCTEMY COOPKHU
1 Bepcuio ppeitmBopka. Takke MOYKHO 3aIlOJTHUTh METaIaHHBIC, HAIIPUMEP UMS ITPOCKTa
U omkcaHue. 3aBHCHMOCTH MOKHO J00aBisiTh ¢ momMoinbio kHomku Add Dependencies.

OxkHoO 106aBNeHUs 3aBUCUMOCTEHN MTPOEKTa MOKa3aHO Ha PUCYHKE 7.
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Java annatation library which helps to reduce bollerlate code:

Spring Configurati

uding RESTHul, applic 0 Spring MVC. Uses Apache Tomcal as the defauit embedded

Spring Reactive Web
Build reactive web applications with Spring WebFlux and Netty.

Spring for GraphQL
Build GraphQL applications with Spri phQL and GraphQL Java.

Spring Session
Provides an AP| and implementations for managing user session information.

Pucynok 7. Jlo6aBiieHne 3aBUCUMOCTEN

Spring Initializr mpenocrariser BHYIMIMTENBHBIH CHHUCOK OHOJMOTEK, KOTOPHIC
MOKHO T0OABUTH B CBOM MpoeKT. EcTh OMOnMMoTeku A paboThl ¢ JaHHBIMU, ApaiBephI
JUISL pa3IUYHBIX 0a3 JaHHBIX, OMOJIMOTEKHU JI TECTUPOBAHUS, O€30IACHOCTH U MHOTHE
npyrue. V3 3aBucumMocTeii riaBHo# seisetcst Spring Web — ato onopa nipoekTra, kotopas
npenocTapisier GYyHKIUUA IS CO3JaHUsl BeO MPUIIOKEHUN, HANpUMep BCTPOCHHBIN
KOHTeWHep cepriieToB (1o ymomdanuto Apache Tomcat), anHHOTaIUM 1711 KOHTPOJIIICPOB.
Taroke 1S JOCTyIa K JaHHBIM MbI BeIOpanu oubnmoteky Spring Data JPA, o kotopoii
ObLI0 pacckazaHo panee. Tak kak B kauectBe CYB]I Obuta BeiOpana PostgreSQL, mam
HY’)KHO J0OAaBUTh COOTBETCTBYIOIIMI apaiiBep. Takke paHee ObUT ONMUCAH MPOILECC
(bU3MYEeCKOro MOJEIUPOBAHUS CTPYKTYpbl 0a3bl JAHHBIX C TOMOIIBI0 OHUOJIMOTEKH
Liquibase. DTy 3aBHCHMOCTH TaKke MOYKHO T00aBUTH ¢ ToMoIibio Spring Initializr. Oxuo

C BRIOpAaHHBIMH 3aBUCUMOCTSAMH M300paXEHO HA PUCYHKE 8.
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@ soring initializr

Language Dependencies ADD DEPENDENCIES... CTRL + B
tava

Spring web [

Spring Data JPA [EE)
Per:

Java Pessistence AP using Spring Data and Hibemate.

Liquibase Migration [EZ

Liquibase database migration and source control library.

GENERATE CTRL + & EXPLORE CTRL + SPACE

Pucynok 8. 3aBHCMMOCTH ITPOEKTA
C nomourpto kHonku Generate mosyyeHHbIH MPOEKT MOKHO 3arpy3uTh B BHUJE
apXvBa M OTKPBITh B JIIOOOM peakTope koAa. Takoil xe moyib30BaTeIbCcKuil HHTEperic
JUIsS. TCHEpaluK TPOeKTa MpeJiaraeT M WHTErpupoBaHHas cpena paspadotku Intellij
IDEA, B KOTOpOl MPOMCXOAUT HANKMCAHWE MPOrpaMMHOr0 Kozia mpoekra. CTpyKTypa

CT€HEPUPOBAHHOIO ITPOEKTA [TOKA3aHa Ha PUCYHKE 9.

= demo.zip DOWNLOAD COPY
org. jetbrail radle.t Compile

[ aitignore
[ HELPmd

n]
»im grade

[ setings gradie kis

DOWNLOAD CTRL + < CLOSE

Pucynoxk 9. [IpoekT u ¢aiin ¢ 3aBUCUMOCTIMU

Ho Spring Initializr mpemocTaBnseT najgeko He BCe 3aBUCUMOCTH, KOTOPBIE MOTYT
OPUTOAMTLCA A MpoekTa. Hampumep, OH HE MNPEAOCTaBIsSCT OWOIMOTEKH IS

reHepanuu Jokymentanuu no cranaapty Open APl. Paccmorpum nporiecc no6aBneHus
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COOCTBEHHBIX 3aBHCHUMOCTEH C ToMomplo cuctembl cOoopkm Gradle, xoropasi Obuia
BbIOpaHa B KAY€CTBE CUCTEMBI COOPKH TPOCKTA JIJIsl TeaTpaTbHON UHTyCTPHUH.

Gradle — 310 cucrema aBTOMAaTUYECKOH COOPKH, TOCTPOCHHAs HA TPUHIIMIIAX
Apache Ant u Apache Maven, o npegocrasisiomas DSL Ha s3p1kax Groovy u Kotlin
BMecTo Tpamuimonnoro XML-npeacrasnenns konburypanuu npoekra. Gradle
UCTIONB3YET HAIpPABICHHBIM alUKIMYeCKWid Tpad AN OmpenesieHus MOopsaKa
BBITIOJTHCHHSI 3a7ad W TOJAJEPKMBAaET KAacKaJHYI0 MOJAENTb pa3pabOTKH, YNpaBICHHE
3aBUCUMOCTSIMH U BeO-Bm3yanm3anuio cOopku. Gradle mmpoko wucmonb3yercs Uist
pa3paboTku u pa3BeprhiBaHus Java, Groovy, Scala u Android npunokenuii, a Taxke
JPYTHX SI36IKOB TIPOTPaAaMMHUPOBAHUSI.

[Mponecc ucnonp3oBanus cucreMbl coopku Gradle Mbr paccMoTpuM Ha mpuMepe
nobasyenus ondauorexku SpringDoc. SpringDoc — 3To 6ubIMoTeKa /ISl aBTOMATH3AIUH
redepanuu fokymenrauuu API, mogpoOHee OyaeT paccCMOTpPEHO No3/AHee. 3aBUCUMOCTH
npoekta mnomerraroTcs B ¢aitn build.gradle.kts. imenHo Tam MBI 100aBHMM HYKHBIC
CTPOKH JUIsl TOTO, YTOObI MBI MOIJIM cOOpaTh Hall TMPOEKT CO BCEMH IOJIE3HBIMU
oubnmorexkamu. B atom (aiine ects cekius plugins, B koTopoii onmucaHbl HY)KHBIC IS
CUCTEMBI COOPKH IJIATMHBI — OHU TIOMOTAalOT 00pabaTeiBaTh paboTy U COOpPKY OMOIHMOTEK
KoppekTHO. SpringDoc tpebyet rutaruH it cBoei padoThl. Ha pucynke 10 moka3zana
ceknusi TuraruHoB. [lmarmn anms SpringDoc maxomutes Ha 7 cTpouke (Hymeparus

O0TOOpa’keHa CJIeBa).

plugins {

kotlinVersion =
id( ) version
id( ) version
id( ) version
kotlin( ) version
id( ) version
kotlin( ) version kotlinVersion
kotlin( ) version KotlinVersion
kotlin( ) version kotlinVersion
kotlin( ) version kotlinVersion
kotlin( ) version kotlinVersion

Pucynoxk 10. Cekius miarnHoB
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Ho mnarunapl — 3TO BCriomMoraTeabHbIe YacTHIlbl OnOmroTek. CaMu 3aBHCUMOCTH
nobarisitoress B cexiuio dependencies. Ha pucynke 11 moka3aHbl Bce JT00aBIICHHBIC
3aBHCHMOCTH Hamiero mnpoekra. Camu 3aBucMMOCTH s OuOimoteku SpringDoc

HaxoauTcs Ha 37 u 38 CcTpouKax.

dependencies {
implementation(
implementation(
implementation(
implementation(
implementation(
implementation(
implementation( "o

implementation( "o

implementation(
runtime0Only(
runtime0Only(
testRuntimeOnly(
runtime0Only(
testImplementation(

Pucynok 11. Cekuust 3aBucuMocTen
[Ipu 3amycke cOOpKH MPOEKTa BCE 3aBUCUMOCTH OyAYT 3arpyKeHbl U cOOpaHbI B
CIIUHBII .jar-(ain st KoppeKTHOU paboThl BeO-cucTeMbl. Takum 00pa3om, HaM yIaioch
paccMOTpeTh MpOIeCC WHHIMANM3aluu mnpoekta Spring Boot wu  ympaenenus
3aBHCHMOCTSIMH C IOMOIIBI0 cucTeMbl coopku Gradle. Xouercst oTMeTHTh, 9TO SPring
Initializr cuabHO ympoImaeT Mpouecc WHUIHATU3AIMN HOBBIX MTPOSKTOB, a ¢ MOMOIIBIO
Gradle mporecc cOOpku cTaHOBUTCS 00JIee MPO3PAYHBIM U TIPOCTHIM.

3.2 Pa3paboTka CI0EB MPUIIOKEHUS

[Tocne nHMIIMATIM3aK TIPOEKTA U MTOAKIIFOYEHHS 3aBUCUMOCTEN CIENYET EPEUTH
K JanbHeIen pa3paboTke mpuiiokeHus. PaHee HaM yJiajaoch BBIICIUTH YETHIPE CIOS
npunoxkenuss — Entity, Repository, Service, Controller. Teneps MOXHO paccMOTPETh
pa3paboTKy HETOCPEACTBEHHO Ha3BaHHBIX CIIOEB.

Hauném co cnos Entity. /laHHBIH CITOM MOJHOCTBIO OMpEACIIACT MPEAMETHYIO
00nacTh BEO-CHCTEMBI, a TAaK)K€ YCTAHABIMBACT NpaBWJIa XPAHEHWS JAHHBIX — HaIlle
MPWIOKEHUE OCHOBAHO HA XpaHEHUH M 00pabO0TKe JaHHBIX, TOAITOMY ITOT CJIOH SIBIISICTCS

OCHOBOIIOJIararommuM. Panee nHam YAaJI0Ch BLIACIUTL YCTHBIPC OCHOBHLIC CYIIHOCTH
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HaIICro NpuiIoKCHUA — aBTOpP, IIbECA, JKaHP, OT3bIB. CprKTypa CJIOA AaHHBIX ITIOKAa3aH Ha

pucyske 12.

data

genre

Pucynok 12. Ctpykrypa ciost Entity
Tak, KaXIbIi 2JIEMEHT NPEIMETHOM 001aCTH UMEET CBOM KaTtasor. Takke moMUMO
COOCTBEHHO CymrHOCTH mMeroTcest kimaccel DTO u View, co3maHHble JUIsl IPUHATHS U
OTMpPaBKU JaHHBIX. PaccMoTpuM pa3paboTKy CJOS JaHHBIX Ha TMPUMEPE CYIIHOCTH

aBTopa. Kog Mmonenu nokasan Ha pucyHke 13.

)

Lumn(nullable =
String

String? =

String? =

@Id

‘alue(strategy = GenerationType.
olumn(nullable = )

Long? =

Pucynok 13. CylHOCTb «aBTOp»
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Kak u Bce momenn, kimacc Writer momeuen anHoranuein @Entity, uro mo3sonsieT
UCTIONIb30BaTh 3TOT KJIACC B KaueCTBE 00BEKTa 0asbl MaHHBIX. C TTOMOIIBIO aHHOTAIUH
@Table yxa3siBaem umst TabmuIBl B 0a3€ JaHHBIX — B HAIIIEM CIy4ae OHO OTJIMYAETCS OT
UMEHHU Kiacca. Takke Kaxaas CYHNIHOCTh JOJDKHA MMETh IMEPBUYHBINA KIIOY — 3TO
oTtoOpakaeTcs ¢ moMoInslo anHotaruu @Id. Iy mepBUYHOrO KIFOYa yKa3aH CIoco0
reHeparuu B aHHotaruu  @GeneratedValue. Crparerus ldentity o3nagaer, d9to
UCTIONB3YEeTCsl BCTPOSHHBIM B BJl THM maHHBIX CTONOIA Ui TEHEpaluu 3HAYCHHSI
NIEPBUYHOTO KiIto4a. Taxke HaJ CTOJOIaMu, KOTopble He MOryT ObITh NUll, yka3zaHo 310
IIPAaBWJIO C HCIONb30oBaHKeM aHHoTaruu @Column u aprymentom nullable = false.
Taroke o mpaBmiam s3eika Kotlin 3Hadenus, koropeie MoryT O0bITh NUll, momeuaroTcst
TUIIOM C MCIIOJIb30BAaHKEM 3HaKa ?. DTOT 3HAK 03HAYaeT, YTO JJAHHOE CBOMCTBO OOBEKTA
moxkeT ObITh NUll. Takxke 1st HUX yKa3bpIBaeTCs 3HA4YCHHE 10 yMoadanuto. Ceoiictso id
umeer nullable-tun u3-3a ocoGennoctelr peanmsanuu JPA B s3eike Kotlin, JPA
reHepupyeT id He Ha MOMEHT CO3JIaHus O0BEKTa, & HA MOMEHT €ro COXpaHeHHUs B 0ase
JIAHHBIX, U3-3a Yer0 HaM MPUXOAUTCs moMedathb ero kak Nullable mis koppexTHOM paboThI
C KJIACCOM.

PaccMoTpeB mpumep HamwcaHWsS TPOTPAMMHOTO KOJA JJISi CYIIHOCTH, TaKXKe
ob0cyaum pazpadbotky DTO. [[71s1 5T0ro MOKHO UCTIOIB30BATh TAKYIO CTPYKTYPY JaHHBIX,
kak data class (kmacc mansbeix). Data class B Kotlin — 3T0 Ki1acc, OCHOBHas Liejb
KOTOPOTO - XpaHuTh JaHHble. OH oTiMyaeTcss oT OoObIYHOTO Kiacca Tem, uro Kotlin
ABTOMATHYCCKU TEHEPHUPYET JJIA HEro HEKOTOpBIC CTaHIApPTHBIC (PYHKIIMH, TaKUE Kak
equals(), hashCode(), toString(), componentN() u copy(). Mbl MOXeM cleyiath BCe MOJs
KJacca UMMYTaOeIbHBIMH C MOMOIIBIO KIIFOYEBOro cjioBa Val, 4To mo3BoiuT MpocTo
NPUHUMATH JIaHHBIE M 00palaThIBaTh WX, KOMUPYS MOJS B CYHIHOCTb. [loiydeHHBIN
npumep DTO nokaszan Ha pucynke 14.

WriterDto(
String? =

String? =

String? =

Pucynok 14. DTO cyuiHocTy «aBTOp»
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Takum 0Opa3zom, HAM yIalloCh PACCMOTPETH IMpolece pa3padoTku ciost Entity u
DTO na npumepe cyuiHocTu aBropa. Jlanee cieyer paccMOTpETh Mpoliecc pa3paboTKu
ciost Repository. Dtot cioii SIBIIsIeTCs CIe Iy OIINM IO BYKHOCTH — MBI YK€ pa3padoTanu
OOBEKTHI [ MAIIIMHTa JaHHBIX U3 0a3bl JAHHBIX, HO Mbl HE MOXEM C IMOMOUIbIO HUX
oOpaiaTthes K caMoi 0ase.

Penosuropun B Spring Data mpenoctaBisitoT BO3MOXXHOCTh CO3/1aTh OCHOBHBIC
METOJbl JJI1 3aIpocOB K 0a3e JaHHBIX BCEro JIMIIb CO3JaB HMHTEpPQEIC, KOTOPBIH
UMIUIEMEHTUPYET CTaHAaPTHBIA uHTEepdeiic, Bxoasmmui B coctaB Spring Data. Tak, Ha

pUCyHKe 15 mokaszaH npuMep perno3uTopus A CYIIHOCTH aBTOPA.

WriterRepository : JpaRepository<Writer Longﬂ

Pucynok 15. WriterRepository — penosuropuii 1j1st aBTopa

MBI NOSyYHIM JOCTATOYHO OOJIBIIOE KOJWYECTBO METOJOB JUIsl OCHOBHBIX
orepaliii BCTaBKU, OOHOBJICHU S, YTCHUS U yIAJICHUS POCTO CO3/1aB IyCTOM HHTEpQEcC.
Ham wHTepdeiic uMmiuiemeHTupyer JpaRepository, KoTopblii MOMHUMO OCHOBHBIX
ornepauuii BKIIIOYAET B C€Osl METOABI Ui COPTUPOBKH M MarvHALMKM JAHHBIX. JTOT
uHTepdeic sABIgeTca 0000MEHHBIM, B KaYECTBE MEPBOrO TUIA OH MPUHHMMAET Kiacc
CYILHOCTH, a B KAU€CTBE BTOPOI'0 — THII JAHHBIX IEPBUYHOTO KiIto4a. Ha naHHBIM MOMEHT
dyHKIIMOHATBEHOCTH JPaRepOoSItory moaHOCThIO XBaTaeT, HO TaK)Ke Takue MHTEP(EHCh
MI03BOJIAIOT UCII0JIB30BaTh SQL-3ampock! ¢ momoiisio anHotaruu @Query. CyiinecTByeT
BO3MOYKHOCTh F€HEpallMi HyKHOW (DYyHKIIMOHAJIBLHOCTH 3ampoca yepe3 ums metona. Ha
pucyHKe 16 rmoka3aH perno3uTOpui Il OT3bIBOB.

ReviewRepository : JpaRepository<Review, Long> {

findA11ByPlayId(id: Long): List<Review>

Pucynok 16. Peno3utopuii 0T36I1BOB
MaI npocto no6aBuau mycroit meron findAlIByPlayld B Hamn untepdeiic, a Spring
Data aBTOMaTW4ecKd CreHEpUPYET 3ampoc Ui MOJYYCHUs STHX JaHHBIX. Tak, Ham

yIaJI0Ch paCCMOTPETH MpoILiece pa3paboTKu ciiost perno3utopus. budmnoreka Spring Data
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JPA  cuwibHO ympomaer A3TOT MPOIECC JJIsi  TUIMOBBIX 3alpPOCOB, IO3BOJISS
CKOHIIEHTPUpPOBaTbCsl Ha OusHec-noruke. Ho Takxke ocTa€rcss BO3MOXKHOCTh
UCITIOJIB30BaHUs cOOCTBeHHBIX SQL-3ampocoB, eciu aToro Tpedyer 3amayqa.

Jlanee paccMoTpuM pa3paboTky ciost Service. Tak kak oba cios jJocTyma K
JTAHHBIM YK€ SIBJISIIOTCS] pa3pab0TaHHBIMU, MOKHO TIEPEUTH K pacCCMOTPEHUIO Mpolecca
pa3pabOTKu HEMOCPEACTBEHHO OusHec-moruku. CTpyKTypa KOJIOBOM 0a3bl  CIllos

n300pakeHa Ha pucyHke 17.

Pucynoxk 17. Croit Service
Cobmonas npunnunel SOLID, mMbl peanu3zyemM KOHTPAKTHI ISl CEPBUCOB B BHUJIC
untepdeiicoB. B karamore Impl comepkuTcs HMIUIEMEHTAIMS ATUX KOHTPAKTOB.
PaccmoTpum npumep uHTepdeiica cepBrca Ha npumepe ceppuca apropa. Ko nokasan

Ha pucyHke 18.
WriterService {
addWriter(writerDto: WriterDto): Writer

getAlWriters(orderBy: String, page: String, count: String): Page<WriterView>

getPlaysByWriterId(id: Long): List<PlayView>

getWriterById(id: Long): WriterView

editWriter(id: Long, writerDto: WriterDto): Writer

deleteWriter(id: Long): ResponseObject<String>

Pucynok 18. KoHTpakT cepBuca aBTopa
C nmoMoIIbI0 TAKOr0 KOHTPAKTA MBI ONPEJEISIEM UMEHA METOJIOB U X CUTHATYDY.

Mgl omnpenensieM, Kakas JOTHKa JIOJDKHA OBITh, KaKue JTaHHBIC MPUHUMAIOT METOMIBI
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CCPBUCOB MW KAKHUC THUIIBI JdHHBIX OHHW BO3BpallaroT. HpHMep HUMIIICMCHTallun

uHTepdeiica U 0OJHOTO METO/1a MTOKa3aH Ha pucyHke 19.

@Service
WriterServiceImpl( : WriterRepository
: PlayRepository
: GenreRepository

: PlayWiriterRelationRepository) : WriterService {

addWriter(writerDto: WriterDto): Writer {
!
{

.save(writerDto. toEntity())

N

(e: ValidationException) {

=

Pucynok 19. UmnnemenTanus ceppuca

Msb1 co3maéMm moMmeueHHBIH anHoTaruer @Service kmace WriterServicelmpl,
kotopeiii umrmementupyer WriterService. DTo o3HawaeT, 4yTo Haml KJacc ¢ OHW3HEC-
JIOTUKOW 00s13aH TMOJIHOCTBIO COOJIIOAATh ONMCAaHHBIA B MHTEpdeiice KOHTPaKT. Mbl
JIOJKHBI pean30BaTh BCE METOJIbI, UCIIONB3Ys TaKue jK€ CUTHATyphl. Tak, Ha PUCYHKE
BBIIIIC TOKa3aH mpuMep peanusanuu wmerona addWriter. Peanmuzanmu MeTonoB
uHTEepdeiica ToMeYarTcsl KIFYEBBIM CIIOBOM OVerride. B Temo mMerona Mbl momenaem
HYKHYIO JJIs1 peajin3aluy 3aJ1a4i Ou3HeC-JIOTUKY. 31€Ch, HallpUMep, Mbl KOHBEPTHUPYEM
DTO B cymHocTh U coxpansem e€ B 0a3y JaHHBIX. Takke CHUTHAIU3UPYEM, €CIU
BO3HWKJIA OMMOKa Banmuaanuu. M mo TakoMy ajroputMy peau3yIOTCsi BCE METOIBI
KOHTPaKTa OM3HEC-JIOTUKH — HMMIUIEMEHTHUPYIOTCS METObl, B KOTOpbIE MOMeEUIaeTcs
HY>KHAasl JIOTHKA.

[TocneaHuM citoem mociie cepBUcHOTO sBisieTcs cioit Controller. DtoT cioi Taxke
SBJIIETCS. OYEHb BAXXKHBIM, TaK KaKk MMEHHO OH ompezenser ¢acaa npuioxenus. C
MIOMOIIBIO ATOTO CIIOSI BEO-cHCTEMa OTKPBIBAET AOCTYN K 3ampocaM OT KIWEHTOB, U
UMEHHO 3TOT cJoi 00pabaThIBaeT 3ampOChl U BHI3BIBAET HYXKHBIE METOJbI CEPBUCOB.
Taxxe CIIOW KOHTPOJUIEPOB BO3BpallaeT OTBETHl Ha 3ampockl. Peamusanus cios

Controller Ha npuMepe MapIIpyTOB JUIsS aBTOpa MOKa3aHa Ha pucyHke 20.
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: WriterService) {

defaultValue =
defaultVe

) orderBy: String

) page: String

) count: String
.getAllWriters(orderBy

page, count)

@GetMapping( )

getWriterById(@Pathvariable id: Long) =

@GetMapping( )
getWritersPlays(@Pathvariable id: Long) =

HttpStatus. )

postWriter(@RequestBody writerDto: WriterDto)

@PutMapping( )
updateWriter(@PathVariable id: Long, @Reque

@DeleteMapping( )
deleteWriter(@Pathvariable id: Long) =

writerDto: WriterDto) =

.getWriterById(id)

.getPlaysByWriterId(id)

.addWriter(writerDto)

.editWriter(id

.deleteWriter(id)

writerDto)

Pucynox 20. WriterController

B xonTposep cpencrBamu Dependency Injection BHeApsIOTCSI CEpBUCHL, a 3aTeM
npu OOpallleHuu K OMNpeAesi€HHbIM MapuipyTam ¢ omnpenenéHasiM HT TP-rimaronom
BBI3BIBAIOTCS METOJIBI OTUX cepBrCcOB. AHHOTarus @RestController rosoput o Tom, uTo
KJacc Tepe] HaMu SBJSICTCS KOHTPOJUIEPOM W Bo3Bpamiaer orBeThl B Buae JSON.
Annorarst  @RequestMapping ompenenseTr 0a30BbIf  MapIIpyT BCEX METOJOB
KoHTposuiepa. HT TP-MeTob1, KOTOpBIE OYIyT UCTIOJIB30BATH MAPIIPYThI, OTIPEACIISIIOTCS
c nomoimmbio  aHHoTaumi ~ @GetMapping, @PostMapping,  @PutMapping,
@DeleteMapping.

Tarke moapoOHEEe paccCMOTPUM MapIIPYT MOJy4eHus aBtopa 1o ero id. Ecim
HY)KHO TIOJIyYHMTh JaHHble, ucnoibzyercs meron GET. B URL mannoro mapmpyta
3anuchiBaeTcst ctpoka “/{id}”, koTopas ckmangsiBaetcs ¢ 6azoBbiM URL — Ha BBIXOJC
aBTopa mo Id MoxHO monyunuth 1o Mapmpyty /api/writers/{id}. Bsigenuts id wu3
MapuIpyTa U UCTIOIB30BATh €ro KaK MEPEeMEHHYIO B MPHIIOKEHUH TTO3BOJISIET aHHOTAIINS

@PathVariable. 3atem sra mnepemeHHas mepenaéTcsi B COOTBETCTBYIOIIHUH METO/T

CEepBHCa, a pe3yabTaT 00pabOoTKH BO3BpaIIaeTcs KIHeHTy B Buje oobekTa JSON.
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B kadecTBe BCIIOMOraTeJbHOTO DJJIEMEHTa IS KOHTPOJUIEPOB  MOYKHO
ycnonbp3oBarhk knace ¢ anHoramuer @RestControllerAdvice. Dtor kiace mo3Bosiser
00pabaThIBaTh KXy OMIHOKY, KOTOPas MOXKET BOSHUKHYTh B IPHJIOKCHHUH, U BEPHYTh

KJIMEHTY COOTBETCTBYIOLIUH omnOKe oTBeT. [Ipumep peannzanuu moka3aH Ha PUCYHKE

21,

ntrollerAdvice
gin

ExceptionHandler : ResponseEntityExceptionHandler() {

ceptionHandler (EmptyResultDataAccessException::
onse us(HttpStatus. )

handleEmptyResultDataAccessException(e: EmptyResultDataAccessException) =

ResponseEntity
.badRequest()
.body(ResponseObject(HttpStatus. .value()

Pucynox 21. O6paboTurk omuboK

Takum o0OpazoM, HaM yAaJIOCh PAacCCMOTPETh Mpolecc pa3pabOTKH BCEX CIOEB
KOZOBOM 0a3bl BeO-cUCTEMBbI JUIsl TeaTpajibHOM HMHAYyCcTpuH. CTOUT OTMETUTh, YTO
pas3ielieHue NPWIOKEHHWS Ha pa3Hble YPOBHU B 3aBUCHUMOCTM OT HX 3aJa4d
JEHUCTBUTEIBLHO YIPOUIAET MOAJIEPKKY MPUIIOKEHUS Ha CIEIYIOLIUX dTanax pa3paboTKH,
XOTb M MOXET HECKOJIBKO 3aMEUIMTh IIPOLIECC HEMOCPEACTBEHHO HAIIMCAaHMS KOJa.
['oToBBI KO pabovero mMpoOTOTHUIA MPUIOKEHUS MOKHO HATH B peno3utopun. Bee
BBIIIICHA3BaHHbIC KJIACChI PaCIIONIOKEHBI B MOJKaTaJIorax Karajora
src/main/kotlin/ru/theatrebel.

3.3 TectupoBaHue U MpoBepKa pPadbOTOCIIOCOOHOCTH MPUIIOKEHUS

[Tocne pa3paboOTKu NPOrpaMMHBIX MOIYJIEH CIeAyeT yAEIUTh BHUMaHHE HX
TecTupoBaHuto. OOCYIMM HECKOJIBKO METO/I0B TECTUPOBAHUS MTPHIIOKECHUH.

Unit-tectrpoBanne — 3TO TPOIECC MPOBEPKUA KOPPEKTHOCTH PabOTHI OTAEIHHBIX
MoayJel wian (YyHKIMA TPOTPaMMHOTO KOJAa. ITO TO3BOJISIET OOHAPYXKUBATh U
UCITPABJIATH OMIMOKY Ha PAHHUX CTAIUAX Pa3pabOTKH, a TaK)Ke yIpoIaTh HHTETPAIHIO,
pedakTOpUHr ©  JTOKyMEHTUpOBaHMEe Kojaa. Jlns MoAydbHOrO TECTHMPOBaHUSA
WCIOJIB3YIOTCA CHEUHATbHBIE MHCTPYMEHTBI, KOTOPbIE aBTOMATU3UPYIOT CO3JIaHUE U

3aITyCK TECTOB.
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Mock-tectpoBanre — 3TO BUJ MOIYJIBHOTO TECTUPOBAHMS, MPH KOTOPOM
UCTIONB3YIOTCSA  CICHUaNbHbIC  OOBEKTHI-3amyIlKH  (MOCK-00BEKTHI),  KOTOpBIC
UMUTHPYIOT MOBEICHNE PEATbHBIX 3aBUCUMOCTEH TECTHPYEMOT0 MOAYJISl. DTO MO3BOJSET
U30JIMPOBATh TECTUPYEMBI MOJIYJh OT BHEIIHUX (AKTOPOB M TIPOBEPHUTH €T0
B3aMMOJICHCTBHE C APYTUMU KOMIIOHEHTaMHU.

HHuTerpaniioHHOe TECTUPOBAHHWE — H3TO BHUJA TECTUPOBAaHUS, MPU KOTOPOM
NPOBEPSIETCSl B3aWMOJACUCTBHE M COBMECTUMOCTH IPOTPAMMHBIX MOJIYJIEH WK
MOJICUCTEM, OOBEAMHEHHBIX B TPYHONbl MO JIOTMYECKOMY Tmpu3HaKy. OOBIYHO
UHTETPAIIOHHOE TECTUPOBAHUE MPOBOAMUTCS IMOCIE MOAYJIHHOTO TECTUPOBAHUSA U IO
CUCTEMHOTO TeCTUpOBaHMs. [lenbl0 WHTErpallMOHHOTO TECTUPOBAHUS  SBIISECTCS
oOHapyXeHHe OomuOOK B HMHTepdeiicax M MOTOKaxX JAaHHBIX MEXIy KOMIOHEHTaMHU
POrpaMMHOT0 TPOYyKTa. JJis aBTOMAaTU3aI[MU HHTETPALIMOHHOTO TECTUPOBAHUS MOTYT
UCITIOJIb30BATHCSI CUCTEMBI HEMPEPHIBHOM MHTETpAIUH.

TectupoBaTh Haille MPUIOKEHHE MBI OYZEM MOCPEICTBOM MOCK-TECTHPOBAHUS.
[Tpu MHUIMATK3AIME TIPOCKTa ObLIa aBTOMATHYECKH JT0OaBJICHA 3aBUCHMMOCTH SPring-
boot-starter-test. Ona BrirOUaeT B ceOs pa3IM4HbIC OMOIMOTEKH U (HPEUMBOPKH IS
HanucaHus TectoB. Hac wuHTepecyror OumOamorexu JUnit m Mockito. JUnit — asto
OubsMoTeka IS aBTOMATH3MPOBAHHOTO MOYJIBHOTO TecTupoBaHus, a Mockito
coyeTaeTcs ¢ 3TOH OMOIMOTEeKOH Oyiarogapst BO3MOKHOCTH CO3JaHUsI MOCK-00BEKTOB.

[Tpumep Mock-TecTa MeTOa COXpaHEHUS KaHpa U3 CepBHCa ITOKa3aH Ha PUCYHKe 22.
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@ExtendWith(MockitoExtension::

GenreServiceTests {

/: GenreRepository

@InjectMocks

: GenreServiceImpl

@Test
saveGenre() {
name = getRandomGenreName()
id = Random.nextInt()
genre = Genre(name)

“when’ (. /.save(any()))
.thenReturn(setId(genre, id))

persistedGenre = .addGenre(genre)

assertEquals(genre. persistedGenre. )

assertEquals(id, persistedGenre.id)

Pucynok 22. Mock-tect metona addGenre

Mar nonkimouaem Mockito k kiracey tecta ¢ momorpio annotanuu @ExtendWith.,
Taxoke MbI co3aém MOCK-00BEKT PEO3UTOPHS XKAHPOB, UCIIOINB3YsI aHHOTaII0 @Mock
— pemo3UTOpHUI SABJISETCS 3aBUCUMOCTBIO ISl cepBUca. A caMy 3ariyIiKy CEpBHCA MBI
cozmaém ¢ momorpio anHotaiuu @InjectMocks, kortopast cozmaér MOCK-oOBeKT |
BHEJPSCT B HEr0 HYXHBIE 3aBUCUMOCTH-3armymku. CaM MeTOJ] TecTa MOMeudaeTcs
aHHOTanued @Test, yTo mo3BossieT (PPEHMBOPKY MPOCKAHUPOBATH €r0 U 3aIyCTHTh.
Pesynprar paboThl MeToga MBI OOpeleNsieM C  TOMOIIbIO  KOHCTPYKLUHU
when...thenReturn. PaGoTocmocoOHbIe 1 TPaMOTHO pa3pabOTaHHBIC TECTHI TTO3BOJISIOT
IPOBEPUTH PabOTOCIIOCOOHOCTh MPUIIOKEHHE A0 €ro 3amycka. B ciayuyae ommOku Mbl
MO’KEM HCIPaBUTH €€, TaK KaK HaM BCErja sICHO, KaKOW M3 TECTOB IIPOBAJIMIICS.

PaccMmoTpeB mporiecc MOAYJIBHOTO W MOCK-TECTHPOBAaHUS, MOXHO MPOBEPUTH
paboTOCTIOCOOHOCTh TMPUJIOKEHUSI C TOMOINBI0 py4dHOro Ttecta. [lms 3TOoro Mel
ucrnosb3yem ytunuty Postman. Postman — sto mnatdopma J1si TeCTUPOBAHUS U PYYHOTO
ucnonb3oBanuss APl. Postman mosossier otnpasnsite HTTP-3anpockl U npoBepsTh,
OpaBWJIBHO JIM paboTaeT KOHE4YHas Touka. [IpoBepuM ¢ MOMOIIBIO JTAHHOTO

nporpaMmMHOIo obecreueHus MapmpyT IOJY4YCHHSA BCCX IIbEC. Koneunass Touka
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pacmonioskeHa o anpecy https://theatrebel.ru/api/plays. Pe3ynbraT moka3an Ha puCyHKe
23.

GET v https:/ftheatrebel.ru/api/plays Send v

Params  Authorization ~ Headers (6 Body  Pre-request Script  Tests  Settings Cookies
Query Params

Key Value Description Bulk Edit

Body Cookies Headers (8) Test Resuits @ Status: 200 Ok e 1964 ms  Size: 614KB  [3) Save as Example  oee

Pretty Raw aview sualize JSON = D

31 name "Huwonan Bacuneeswu lorone™,

Pucynox 23. OkHo nporpamMmmbl POStman ¢ oTBETOM OT IPUIIOKESHUS

Ha pucynke MOXHO 3aMe€TUTh, 4TO PabOTOCIOCOOHOE MPUIIOKEHHUE B OTBET Ha
3anpoc otnpaBuiio JSON ¢ HyxHoW uHpopMmarmenr. Postman mo3BosisieT HaM BBECTH
MapuipyT, BeiOpaTh HTTP-meroq u oTnpaBuTh COOTBETCTBYIOUIMK 3ampoc, a 3aTeM
oTOoOpa3uTh OTBET. Takke B 3aBUCHUMOCTH OT 3aJayd CYIIECTBYET BO3MOXKHOCTH
100aBUTH QUErY-TIapaMeTphl, 3ar0JIOBKH, TEJIO 3aIIpoca U MHOTOE JPYToe.

Takum 006pa3zoM, HaM yJaJI0Ch PACCMOTPETh CIIOCOOBI TECTUPOBAHUS U MPOBEPKHU
paborocrocoOHOCTH MpusiokeHusi. DpeMBOPKHU JJ1s1 TECTUPOBAHUS YCKOPSIOT MPOIECC
HalMCaHUsl aBTOMATH3UPOBAHHBIX TecTOB, a Takue HTTP-kimmenTs, kak Postman,
00JieryaroT nMpouecc pyqyHou MpoBEPKU MPUIIOKEHUS U OTOOpakatoT OTBETHI B y1I00HOM
dbopmare.

3.4 loxymenTtanus API

B npouecce pa3paboTku Bcerja BO3HMKAET HEOOXOJUMOCTh JOKYMEHTHPOBATH
OPOAYKT. DTO OYEHb BAXHBII MPOLIECC, TaK KaK IOJb30BATEIN CHCTEMBI JIOJKHBI
NOHUMATh AaCMEKThl MPOAYKTAa U YCIEIIHO MOJIb30BaThCA €ro (QyHKIuoHasoMm. I

03KEH-CUCTEM aKTyalIbHBIM CTOUT BOmpoc JokymeHTauu APl. DToT Bompoc pemaercs
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c ucrnosib3oBanueM ctannapta OpenAPl — 3To cTaHapTHBIN, HE3aBUCUMBIM OT SI3bIKA
unrepdeiic ;s HTTP APIL. OpenAPI ucnons3yer cnenuanbHbiid 36k onucanus API,
KOTOPBIH MOXET OBITh MCIIOJIB30BaH JJII TeHEepaluy ToKyMeHTanuu. J{is oTtoopaxeHus
JIOKyMEHTAIIMU MO>KHO HUCTIOIb30BaTh SWagger — 3To Habop UHCTPYMEHTOB AJi pabOThI
¢ OpenAPI. C nomornpto Swagger MOXHO CO3/1aBaTh, JOKYMEHTUPOBATh U TECTUPOBATH
APl Ha pa3HbIX S3bIKaX MPOTPAaMMHUPOBAHUA. Swagger TakXKe MpPeJOCTaBIsAET
WHTEPaKTUBHBINA HHTEpdEIC 711 MpocMOTpa U ucrojiHeHus 3anmpocoB Kk APL. ntepdeiic
MOET O0TOOpaKaTh MAPUIPYTHI MPHIIOKEHUSI BMECTE CO CTPYKTYpPOW MPUHUMAEMBIX U
OTHPABISIEMBIX TAHHBIX.

Panee ObuT paccMOTpeH mporiecc JoOaBieHUs 3aBucuMoctd SpringDoc. Dra
OMOJIMOTEeKa TMO3BOJSIET ABTOMATHUYECKH CKAHUPOBATh MAapIIPYThl MNPUIOKEHUS U
T'eHEPHUPOBATh JIOKyMeHTaluio 1o crerudukanmu OpenAPl, a momonunenue SpringDoc
Ul 3aneiictByet Swagger s e€ oroOpakenus. B ¢aiine konduryparuu application.yml,
KOTOPBIA pacrojioeH B Karajore /src/main/resources, moxxuo yrounuts URL, 1o
KOTOpPOMY JIOJDKHA OTOOpakaThbCsl CTpaHUIla ¢ JoKyMeHTanued. [lpumep HacTpolku

MOKa3aH Ha PUCYHKE 24.

/swagger-ui.html

Pucynox 24. Kondurypamus SpringDoc
Hecmotpss Ha TO, uro SpringDOC aBTOMAaTHYECKH CKAaHUPYET MapIIpyThl
PUIIO’KEHUS, HEKOTOPBIE aCTeKThl TPOAHATM3UPOBATH OH HE MOXeT. Hampuwmep, ecnu B
KayecTBE MapaMeTpa MapuipyTa SBJSeTCs OOBEKT, MM CIH Yy TMOJIeH Takoro o0bheKTa
€CTh 3HaueHus Mo ymosuanuto. Ha pucynke 25 mokaszan mpumep oOBbEKTa ¢ PyYHOU

HACTPONKOU OTOOpaKEHUS B JOKYMEHTAIIUH.
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(@ParameterObject

GetAllPlaysRequest
oma (defaultValue =
String =
1ema (defauvltValue =
String =
Boolean? =
String? =

String? =

Pucynok 25. O0bekT ¢ pyuHoi HacTpoiikoi SpringDoc
Tak, annoTanus @ParameterObject ciayxwut 1y1st oToOpaskeH st oJIei 00beKTa Kak
BO3MOXKHBIX (Uery-mapamMeTpoB. A aHHoTanus @Schema mo3BoisieT pelakKTHPOBATh
MeTaJlaHHble ToJiA. B JaHHOM ciy4ae ¢ TOMOIIBIO JaHHOW AaHHOTAIMH YyAAJIOCh
MIPEIOCTABUThH B IOKYMEHTAIIMK HH(OOPMAITHIO O 3HAYCHUSX TOJICH 110 YMOTYaHUIO.

[Ipumep paboueli JOKyMEHTAIMKU OKa3aH Ha PUCYHKE 26.

[ Japifuriters/{id} ~

Parameters Try it out

Pucynok 26. JlokyMeHTauss MapupyTa Iojay4eHus: aBTopa
Ha pucynke BUAHO, YTO MPH Ha)KaTUM Ha MapLIPYT pacKpbIBaeTcs moapoOHas
nokymenTausi. [lomumo URL u HTTP-meTona MoXXHO yBUAETh MapaMeTpbl, KOTOPbIE
NPUHUMAET MapUIPYT, a TAKXKE Ty CTPYKTYPY JaHHBIX, KOTOPYIO BO3BpAlIAET MAPUIPYT

IIPH 3a1poce.
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Takum o00pa3om, paccMOTpPEB TMPOIECC Pa3pabOTKH JOKYMEHTAIIUU, MOXKHO
cAenaTh BBIBOJ O TOM, uTo creunudukarun OpenAPl u Swagger sBisioTcs O4YeHb
YAOOHBIMHU IIJII OTMHCAHUS JOKYMEHTAIMH. TOT BHUJA, KOTOPHIE OHH TMPEIOCTABIISIOT,
SIBJISFOTCSI TTOHSATHBIMHU JUISI pa3pabOTYMKOB BHEIIHMX CHCTEM, TaKUX Kak ()POHTCHI-
KIIMCHTHI 1 MOOMJIbHBIC TIPHIIOKCHUS. V3-3a YHU(PUKAIIMKA BHEITHETO BUAA U YCIOBHBIX
o6o3nauenuit OpenAPI ne-daxTo sIBIsSIETCS CTaHIAPTOM, U C €T0 IIOMOIIBIO pa3paboTKa
MOHATHOM JIOKYMEHTAIIUX yIPOIIacTCs.

3.5 Pasmenienne npuiioxxenus ¢ momoinbo Docker Compose

Pa3menienue npunokeHus Ha cepBepe — BeCbMa BayKHBIN MPOIIECC, TAaK KaK UMEHHO
Onmarogapsi 3TUM JEUCTBUSM K BEO-CUCTEME CMOTYT MOJKIIIOYAThCS KIUEHTHI. EcThb
pasHble crocoObl pa3MeNIeHUs BEO-NPUIIOKEHUIM — 3TO MOKET OBITh IPOCTAsi YCTaHOBKA
CepBeEpa U 3alyCK NPHIIOKEHHS, TAKXKE CYIIECTBYET AeMOHM3auusa. B naHHom paszzgene
OyAeT pacCMOTPEH MPOLIeCcC KOHTEHHEPU3ALMK IPUII0KEHUS U OPKECTPOBKH C TOMOLIBIO
Docker Compose.

KonTeitHepuzanus npuinokeHui — 3TO MPOLECC YHAKOBKU MPHIOKEHUN U UX
3aBHCHUMOCTEN B €IMHBIM KOMIIOHEHT, KOTOPBIM OyneT padoTaTh B pa3aNYHbIX Cpelax.
KonTeitHepbl — 3T0 AK3EMILISPHI HCIIOHIEMOTO MPOTPAMMHOT0 00eCTIeUeHUSs, KOTOPHIE
00BEIUHAIOT KO MPUIJIOKEHHSI BMECTE CO BCEMU CBSI3aHHBIMU (haiijiaMu KOH(UTYpaLuH,
OMOIMOTEKaMH, 3aBHUCHUMOCTSIMH W CPEIOM BBIMOTHEHHUS M JAENAIOT MPHIOKECHUS
MIEPEHOCUMBIMHU.

Docker — sTo mutatdopma st pa3paboTKH, COOPKH, Pa3BEPTHIBAHUSA U 3aIyCcKa
NpUWIOKEHUNH B KOHTeiHepax. Docker mo3BosisieT MCHoOJb30BaTh T'OTOBBIE 00pasbl
KOHTEHHEpPOB C MPWIOKEHUSIMH M HUX 3aBUCUMOCTSAMM, a TaKXe CO3/1aBaTb CBOU
COOCTBEHHBIC 00pa3bl ¢ MOMOIIBIO crenuaibHbix (aiiioB — Dockerfile. Docker
npenocrasisier ceppuc Docker Hub nns xpaHeHuss u pacnpocTpaHeHus 00pa3oB
KOHTEHHEpPOB, KOTOPbII MBI HCHOJB3YEM [IJIsl AUCTPUOYIIMH HALIETO MPUIOKEHHS.
Docker Compose — 3T0 HHCTPYMEHT ISl 3aITyCKa MHOTOKOHTEHHEPHBIX TIPUIIOKCHUN B
Docker, ompeaeneHHsix ¢ momompbio ¢opmarta daiima Compose. daitm Compose
UCHONB3YyEeTCSl  JUIsl  KOH(UTypuUpOBaHUS  KOHTEHMHEpPOB, KOTOpPbIE  COCTaBISIOT

npuioxenne. C nomoineko ¢aitia Compose MOXKHO CO3aBaTh M 3aITyCKaTh BCE CEPBUCHI
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U3 Bamieil koHpurypauuu ogHou komannoit: docker compose up. Docker Compose
MO3BOJIIET MCIOJIb30BaTh KOPOTKUH W MOHATHBIM cuHTakcuc YAML mis onucanust
napamMeTpoB KOHTEHHEPOB, TAKUX KaK MOPTHI, TOMA, IEPEMEHHBIC OKPY>KCHHS, CETH U T.]I.

Jlns wHawama paccMoTpuM mpoiiecc co3manus Dockerfile u  pasmemienus
nosyueHHoro oopasza B Docker Hub. I1pu co3nanuu koHTeliHepa cieayeT BEIOpaTh 00pas,
KOTOPBIN OyJIeT onpeAensaTh cpeny npuioxkeHusi. CyIiecTByeT BapHaHT UCIIOJIb30BAHUS
oOpa3a Linux u caMOCTOSATEIbHOM YCTAaHOBKHM B HEM HY)KHBIX 3aBUCUMOCTCH, HO TaKXKe
MOKHO BBIOpaTh TOTOBBIM 00pa3 co Bcem HyxHBIM [1O. EcTh Takke HEKOTOpoe
KomuecTBO c6opok JDK, ¢ momMoIIpio KOTOPBIX MOKHO 3aIyCKaTh MPUIIOKEHUS B TOM
yucie u Ha s3bike Kotlin. B kadectBe cOopku BeiOepeM Amazon Corretto, a B kauecTBe
muctpuOytuBa Linux —  Alpine, KoTopelii SIBISETCS MHHHUMAJIUCTHYHBIM U
HeTpeOoBaTeNbHBIM K pecypcaM. i coOoieHns: BCeX 3TUX TPeOOBaHUM CYIIECTBYET
Docker-oopa3 amazoncorretto-alpine. On BkirouaeT ce0st quctpudyTus Linux Alpine u
yctaHoBieHHbIE Amazon Corretto. Jlns co3manus oOpa3a MbI MOXKEM COOpaTh Haile
NPUJIOKCHHUS B €AMHBIN (aiii .jar ¢ momoribio koman sl gradle build u ucnons3oBats ero
B KOHTelHepe. Takum 00pazoM, CyTh0 KOHTEHHEpPA SIBISIETCS 3alyIIEHHOE MTPUIIOKEHUE
¢ moaroroByieHHOM cpenoit. [Tomyuennsrit Dockerfile nmokaszan Ha pucynke 27.

| amazoncorretto:17-alpine
G JAR_FILE=*_jar

Y ${JAR_FILE} application.jar
YPOINT [“java", "-jar"™, "application.jar"]

Pucynox 27. Dockerfile

C nomompio 3TO0ro (hailia Mbl ompenensieM o0pa3 CHUCTEMBbI, KOMHPYEM B
KOHTEWHep (haiiyl MpUIIOKEHUS U 3amyckaeM ero. A g myOnuKauuyd KOHTEWHepa B
Docker Hub wucnonssyercst xomanma docker push. Tlocme 3aBepiienust mporiecca
co3maHus o0pas3a M ero MmyOJMKalKUK CIIeAyeT MepeiTH K co3manuio ¢aiima as Docker
Compose. B Hamiem citydae ucnosib3yeTcs 1IBa CepBHCa — KOHTEHHEpP ¢ OKEHIOM BeO-
CUCTEMBI JUIsl TeaTpaJibHOW WHIYCTPUU W KOHTEWHep Cc 0Oazoi manHbIx PostgreSQL,
KOoTOpast Obly1a BbIOpaHa panee. [Ipu co3iannu cepBHCOB YKa3bIBAIOTCS UX UMEHA, a 3aTEM
Ba)KHBIE METaJlaHHBIC: HAIIpUMep, 00pa3 KoHTelHepa — it b/ ykassiBaem postgres:12-

alpine, a g mpUIOKEHHs ONMyOJIMKOBAHHBI HaMu oOpa3, KOTOpBI OblLT Ha3BaH
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beejoo/theatrebel. Taxke yka3plBalOTCS MOPTHI, KIMEHA KOHTEHHEPOB M TEPEMEHHBIC
cpenbl. CekpeTHbIC TaHHbBIC yKa3biBalOTCS B (Qaiine .env. [Tomyuennsiit daiin docker-

compose.yml mokasan Ha pucyHke 28.

. theatrebel

"8e81:86081"
: 'beejoo/theatrebel:@.0.2'

db
SPRING_DATASOURCE_URL=${SPRING_DATASOURCE_URL}
SPRING_DATASOURCE_USERNAME=${SPRING_DATASOURCE_USERNAME}

SPRING_DATASOURCE_PASSWORD=${POSTGRES_PASSWORD}

: 'postgres:12-alpine’
: theatrebeldb

"5455:5432"

POSTGRES_PASSWORD=${POSTGRES_PASSWORD}
POSTGRES_DB=${POSTGRES_DB}

Pucynox 28. ®aitn docker-compose.ymi

JIist 3amycka MpuiloXkeHus: ¢ 0a30i TaHHBIX TOTPEOYIOTCS JIMIIb YCTAaHOBICHHBIN
Ha Marmmne Docker u daitner docker-compose.yml ¢ xouduryparnueii u ¢aitn .env c
CEKpeTHBIMU TNepeMeHHbIMU. HyXHO Bcero Juib BBecTH KoManay docker compose up,
HaxoJ/sICh B AUPEKTOpUU ¢ (aiinaMu, a BCIO OCTaJbHYI pabOTy IO 3alMyCcKy Cpen
npojnenaer aBmxkok Docker. Takum o0pa3oM, HaM YAaIOCh PAacCMOTPETh IMPOLECC
pa3BOpayMBaHUs MPUIIOKEHHS C IOMOIIBIO CUCTEMbl KOHTEHMHEpU3AIIMU U OPKECTPOBKHU
Docker Compose. CienyeT OTMETHTD, YTO UCIOIb30BaTh KOH(MUTYPALIHIO 3TOTO IBUXKKA
JecTBUTENBHO y100HO. DOCKer mo3BosseT aenars MpUIoKEeHUsT TIEPEHOCUMBIMU — HE
HY)KHO KOMHMpoBaTh Bce (aiimbl Ha cepep. Takke Docker mpemocraBmser st
NPWIOKEHUS U30JIMPOBAHHYIO OT OCHOBHOM CHUCTEMBI CPEAY, YTO BEAET K YJIYUIICHUIO

0€30MacHOCTH U PabOTOCTIOCOOHOCTH CUCTEM.
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3AKJIIOYEHUE

B xonme Hacrosimedt pa®oThl OB co3maH pabouMii MPOTOTHN MPUIOKCHHUS —
O9KeH 1a BeO-CUCTEMBI JIJIsl TeaTPaTbHOW WHAYCTPHUH, UTO TaKXKE SBIISCTCS TEMOU TaHHOU
pabotel. Takass cucTtema MO3BOJSET IOJIB30BATENSIM HAXOAWUTH JAHHBIE O HYKHBIX
TeaTpaJbHBIX MPOU3BEICHISIX U TIOCTAHOBKAX, YTO MOYKET YBEITUYHUTh OCBEIOMIEHHOCTD
HACEJICHUS O TeaTPe U MOBBICUTH YPOBEHb 00Pa30BaHHOCTH.

B xone paboTbl ObUIM pacCMOTPEHBI OCHOBBI 03KE€HJ pa3pabOTKH, B TOM YHCIIE
uHpopMalus o (peiiMBopkax, 0azax MaHHBIX, KIMEHT-CEPBEPHOM B3aUMOJICHCTBUHU.
BB paccMOTpEHBI Takue apXUTEKTypHbIC M1a0inoHbl U kKoHnenimu, kak MVC, Clean
Architecture, SOLID. Beu1 npousBefi€H BHIOOP TEXHOJIOTHYECKOIO CTIKa M IPOBEACH
0030p 3THX TexHoJoruii — (peiimBopk Spring Boot, CYB/] PostgreSQL, Docker
Compose.

Taxoke B Xo11e pa3pabOTKH yJanoCh CIIPOCKTUPOBATH CTPYKTYpPY Oa3bl IaHHBIX C
nomonipto  OmOiamorexkn  Liquibase, peamu3oBaTh IporpaMMHBICE  MOAYJIH €
UCIONIb30BaHueM (peiimBopka Spring Boot, cTpykTypupoBaTh KOJ MO KOHIICHIIMSIM
narrepaa Clean Architecture, ucross30BaTh OMOIHOTEKY JOCTYIA K JaHHBIM SPring Data
JPA u peanuzoBaTh MyOJUKAIMIO NPUIIOKEHUS C MOMOIIBIO CUCTEMBI OPKECTPOBKH
koHTeliHepoB Docker Compose. B kOHEYHOM HUTOre CYyIIECCTBYET pabO4Mii MPOTOTHII
MIPWIOKEHUS, KOHTPOJUIEPHI KOTOPOTO MOTYT MMPUHUMATH U OTIPABJIATH IaHHEIE.

XoTenochk ObI OTMETHTH, YTO B CIEAYIOMIMX UTEPAUSAX Pa3BUTHS MPUIIOKCHUS
MOTYT TIOSIBUTHCS HOBBIE MOJYJIM, KOTOPBIE pACHIUPAT U YJIydllaT TEKyIIHid
¢bynkmonan. [loTeHnuanbHO AaHHAsS CHCTEMa MOXKET CTaTh JIMAEPOM B 00JacTu

IIPOCBELIEHHUS O TEKYLLEM U IIPOIIOM COCTOSIHUM T€AaTPaIbHOU UHIAYCTPHUH.
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