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Pedepar

bakanaspckas paGora comepxkut 52 nmcta, 17 puCyHKOB, 9 MCTOUHHMKOB M 3
TIPUIIOKEHUS.

POSTGRESQL, INTELLIJ IDEA, MVC, SPRING FRAMEWORK, JAVA,
DBEAVER, APACHE TOMCAT, OTCIIEXXUBAHUE 3AJIAY

Lens paGotel — paspaGorath NPUIOKEHHE, MO3BOJSIOUIEE OTCIIEKHBATH
BBITIOJIHEHME 3a/1a4 OHJIAMH.

OObexroM  pa3paGoTku  sBIsieTCS  NPUWIOKEHHE, KOTOPOE  ITO3BOJIACT
NOJIb30BATE/ISIM CO3/1aBaTh, M3MEHATh M YAAIATH 3aJa4d, HA3HAYaTh HA HUX APYIHX
TOJIb30BaTe/IeH, O0BEIMHATH 3a/1a4M B MPOEKTHI, OCTABJIATh U YAAJIATh KOMMEHTApHHU K
3aJa4aM, a TAKKe NPUKPEIUIATh M yaaisaTh (aiinel K 3agadam. Takike NMpUIOKEHHE
JOJKHO TO3BOJIATH OCYIIECTBIATH PErHCTPALMIO M ABTOPHU3AIMIO IOJIB30BATEIS,
JlaBaTh BO3MOXKHOCTb PEJAKTUPOBATh MH(OPMALIKIO O ITOJIb30BaTEIE.

Pesynprarom mpojenanHoit paGoThl SBISETCS MPOEKT, KOTOPBIH YIOBJIETBOPAET
MOCTABJICHHOW 3amaue. A HMMEHHO, pa3pab0TaHO, pealH30BaHO M IMPOTECTHPOBAHO
NPUIOKEHHE IS OTCIIEKUBAHUS 3a1ad. [Ipu pa3paboTke ObIIIO HCIOIB30BAHO OOJIBIIOE
KOJIMYECTBO TEXHOIOTMH, K KOTOPBIM OTHOCATCS: S3bIK MPOrpaMMHpOBaHMs Java,
UHCTPYMEHT Ul cO3JaHMsl mpuiaoxkeHud Spring Framework, WPF mna nanucanus
uHTepdeica npunoxkenus, cpena paspaborku IntelliJ IDEA, BeG-cepsep u koHTeiinep
cepsieroB Apache Tomcat. [na xpanenus nanusix Beiopana CYBJI PostgreSQL, a s

e€ aMHUHUCTPHPOBAHUA IPUMEHIICA MHCTPyMeHT DBeaver.
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Ilepeyennb cokpameHnii 1 0003HAYEHUI
b/l — 6a3a gaHHBIX
ITK — nmepcoHaJIbHBIN KOMITBIOTEP
I1O — mporpaMMHOe oOecTieueHue
CYB/I — cuctema ynpaBiieHus 60a3aMu TaHHBIX
HTTP (anrn. Hyper Text Transfer Protocol) — mpoTokon nepemxauu rureprekcra
IDE (anrn. Integrated Development Environment) — wHTerpupoBaHHas cpena
pa3paboTKu
MVC (aurn. Model-View-Controller) — »sTo cxema pa3sfeneHuss JTaHHBIX
TIPWIIOKEHUS U YIIPABIISIONMICH JTOTHKH
REST (aurn. REpresentational State Transfer) — sTo apXWTeKTypHBIA CTHIIb
B3aMMOJICUCTBHS KOMIIOHEHTOB PACIPEICIEHHOTO IPUIIOKEHHS B CETH
SOAP (auri. Simple Object Access Protocol) — 3To mpoTokoJ1, 10 KOTOPOMY BeO-
MPUIOKEHUS B3aUMOJICUCTBYIOT MEKTy COOOM UITH C KIIUEHTOM
UML (amrm. Unified Modeling Language) — yHUGUIMPOBAHHBIA S3BIK

MOACIUPOBAHNA
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BBenenue

B coBpeMeHHOM Mupe, i€ BpeMs HUIpaeT KIYEBYIO poJib, 3(h(HEKTHBHOE
yOpaBlicHUE 3aJadyaMd CTAaHOBHUTCSA BCE Oosiee aKTyalbHBIM. Tpekep 3agad — 3TO
WHCTPYMEHT, ITO3BOJISIONINN CHCTEMAaTH3UPOBaTh M KOHTPOJIMPOBATH BBITOJIHCHUE
3aJ1a4, OTCIICKHMBATh MPOTPECC U ONTHUMU3HPOBATh pabOUHii mporiecc.

[TpuitoskeHre Tpekep 3ajad IMO3BOJIAT MOBBICUTH MPOU3BOIUTEIIEHOCTh TPY/IA,
JAyd4Illle OpraHu30BbIBaTh paboyce BpeMs, YCKOPUTh (HOPMHUPOBAHHE OTYETHOCTH,
YIIy4IIUTh TIPO3PavuHOCTh M BHIAUMOCTH 3a/1a4, M OTCJICKUBATh UX CTATyC M IPOrpecc
BBITIOJTHCHHUSL.

Takum 00pa3oM, pa3pabOTKa KIMEHT-CEPBEPHOIO TPHIIOKEHUS TpeKep 3aaad
ABJISIETCSl aKTyaJIbHOM M Ba)KHOM 3aJadyeil s COBPEMEHHOro OOIIECTBA, MOCKOJIBKY
criocoocTByeT Oosiee 3(PhHEeKTUBHOMY YMpPaBICHUIO 3aJa4aMH, YTO B CBOIO OdYepe/lb

IMOBBIIIACT IIPOU3BOIUTCILHOCTD pa6OTHHKOB.
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1 Mpunoxenue «Tpekep 3agaw»

1.1 Ananu3 npeaMeTHO 00J1aCcTH

1.1.1 Ananu3 aKTyaJabHOCTH TEMbI

B konTekcTe paboueil cpenbl MiIaHUPOBAHUE 3a/lay UTPAET KIIOYEBYIO POJb B
NPOAYKTUBHON OpraHu3anuu Tpyaa. [IpuinoxeHust st OTCIS)KUBAHMS 33124 TOMOTAOT
no6uthest 3Toro. OHM MO3BOJISAIOT OBICTPO TOAO00PaTh 3aJa4y CaMOMY M MPUCTYIHThH K
€€ BBITIOJTHEHHUIO WJIM PYKOBOJICTBY HAa3HAYUTH 3a/1ady Ha paOOTHHKA, OCHOBBIBASICh Ha
HBIHEITHUX TPHOPUTETax KOMaHABl. TeM cambpIM ONTHMH3UpYs paboumii mMporiecc,
nyTeM 3¢ (EKTUBHOTO paclpeaeNeH!s] BpeMEHU Nob30BaTeNneld. B Xoze BBIOIHEHUS
COTPYJIHUK MOXET JOKYMEHTHUPOBATh CBOM IIPOrPeCC, YTO MO3BOJIUT AHAJIU3UPOBATD €r0
Harpys3Ky.

OaHO W3 KITIOYEBBIX MPEUMYIIECTB HCIOJIB30BAaHUS TPEKEPOB 3adad — ITO
yJIydllI€eHUE MPO3PavyHOCTU M BUJIMMOCTH 3aj]ady, MOJIb30BaTEIM BCEraa OyIyT 3HATh,
KaKHe 3a/1a4¥ aKTUBHBI U 3aBEPIICHBI, YTO TIO3BOJISIET PACIPENEISITh PECYPCHI C YIETOM
IPUOPUTETHOCTH.

Takum 00pa3oMm, HCMOIB30BAHME TMPUIIOKEHUS IS TUIAHUPOBAHMS 3ajad
aKTyaJlbHO JUIsl BCEX  MOJb30BaTeNel, KOTOPhIM  HEOOXOIMMO  YIIYYIIUTh
IPOAYKTUBHOCTH CBOEH PabOTHI.

AHann3 aHaJIOTOB KJIMEHT-CEPBEPHBIX TPEKEPOB 3a71a4

Yrobbl  co3maTh  OPWIOKEHWE s OTCIACKHUBAHMS — 3a/lad,  HYXHO
pOoaHAIU3UPOBATH AHAJIOTU. DTO IOMOXKET BBISIBUTH ITFOCHI 1 MUHYChI CYILIECTBYIOIINX
pEIIeHUH, a TAaKXKe ONPEACTUTh TpeOOBaHMS K TporpaMmMe. B 3ToM ImyHKTE paccMOTpEHBI
TPH MOIYJISIPHBIX CEPBUCA JIJISl OTCICKUBAHUS 3314

— oHjaiH-cepBHC «Todoisty;

— OHJIAMH-CEPBUC «Asanay;

— onmnaitH-cepBuc «TickTicky.

Omnnatin-cepBuc «Todoisty.

Jlucm
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OcoOeHHOCTSMH JAHHOTO aHajora SBISIETCS BO3MOXKHOCTh O(OPMIICHHUS

MJIaTHOM IMOAIMCKH, KOTOpPas IIO3BOJIACT I[O6aBI/ITB K 3aaadyaM HaIIOMHWHaHWA II0

BPEMCHH U 110 MCCTOITIOJIOKCHHUIO.

Nurepdetic onnaiin-cepBuca «Todoist» nmpencrapieH Ha pucyHkax 1 u 2.
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Pucynox 2 — OKHO OTIeNEHOM 3a1a4H
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CepBuc Tpekepa 3amau «Todoist» mNpenocTaBiseT CBOMM TOJIb30BATEIISAM
IIAPOKUN CIEKTP YCIYT ISl OTCHEXKMBaHUS 3a1ad. Huke mepeducieHbl OCHOBHBIC
MPEUMYIIECTBA U HEJIOCTATKU JAHHOTO CcaiTa.

[Ipeumytiectna:

— CcO3/IaHue W HacTpoiKa 3ajad. [loap30BaTelh MOXKET CO3/1aTh 3aauy JJIsI ceos,
100aBHUTH €€ OMUCAaHUE U PY HEOOXOIMMOCTH PacTIMCaTh MOA3aaa4un. TakKe JOCTYIeH
BBIOOD MPUOPHUTETA U YCTAHOBKA HAIIOMUHAHMUS,

—mouck 3amad. Ilomp3oBarenr MOXKET HAWTH 3a7add 110 HMX HA3BaHHUIO H
MIPUOPUTETY,;

— rPYIIHAPOBKA 33724 B MPOEKTHI. [lob30BaTEb MOKET CTPYNITUPOBATH HYKHBIE
3a7]a4 B MPOEKT WA HAIPSIMYIO CO3/1aBAaTh UX B MPOEKTE.

Henocrarkom  siBisieTcsl HajJiWuMe IUJIATHOM  MOAMMCKH, ©0€3  KOTOpoit
OTpaHUYMBaETCs (PYHKIIMOHAJ ITPUIIOKCHHUS.

OmnunaitH-cepBuC «Asanay.

CepBuc Tpekepa 3aaad «Asana» NpeaoCTaBISIET CBOMM I10JIb30BATEIISIM IIUPOKUH
CIIEKTP YCJIYT JUISI OTCJIC)KUBAHUS 3aa4.

WNHuTepdetic onmaiiH-cepBuca «Asana» MpeaCTaBICH Ha PUCYHKAX 3 U 4.

. Cosaars Q. Mownck 30 days left in trial w v

1) Tnaenan
InaBHas

() My tasks
BockpeceHbe, 14 Anpens

[obpbin Beuep, yarik
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Jo
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& Uem

My tasks &

Mpeacront  lMpocpoueHo  Beinonweno

MpoexTsi

@ Haw nepsuiii npoekt

+ Cosgare sanay

Tpynna

2 My workspace > () 3annanmpoeaTs koAnexTMEHOE 0BCyKAEHWE Haw nep... ' ceroans
() PaspaBoTaTe NpeanoxkeHWe No NPoekTy Haw nep... ' zasTpa
() YuecTk OTsbIBEI Haw nep... ' Brophuk

o' Mpuraacums () Cnpaeka

Pucynok 3 — ['maBHas ctpaHuiia cepBuca
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Caatb Aunaom

Q yarik yarik X EQ Hoebie 3agaun ~

III

" HeT cpoka BeINONHEHUA

[lo6aBnTb B NpoEKTHI

Mbl€ 3NEMEHTL .':l.:leSl-‘_: 33aBMCHMBbIE 3NEMEHTDI

MYXHO CAaTe AAMAOM

0A 38084y

() Hanucate aunnom

+ NoBasuts noasagaqy

Pucynok 4 — OtnenbHas 3a1aua

Hwxe nepednciiensl OCHOBHBIE MPEUMYIIIECTBA U HEJOCTATKH JTAHHOTO CalTa.

[Ipenmymecrna:

— cO3JIaHue M HacTpoiika 3anad. [Toap30BaTens MOKET CO3/1aTh 3a/1a49y, T0OaBUThH
e€ omucaHWe W TIPH HEOOXOAMMOCTH paclucaTh IMMOA3afadd. Takxke TOCTYITHO
nobasieHue (ailyioB K 3a1aue;

—mouck 3amad. Ilomp3oBaTenh MOXKET HAWTH 3adadd 10 WX HA3BAHMIO,
UCIIOJIHUTEITIO WU HAJIMYUIO B MIPOEKTE;

— IPYIIUPOBKA 33724 B IPOEKTHI. [107b30BaTEIh MOXKET CTPYNITUPOBATH HYKHBIE
3a/1ay B MIPOEKT WM HAIPSIMYIO CO3/IaBaTh UX B IIPOEKTE.

Henmocratkom  siBiIsieTcsl HaJIWYMe IUIATHOM — TOAMHMCKH, 0€3  KOTOpoit
OrpaHUYHMBAETCS (YYHKIIMOHAT TPUIIOKCHHUS.

Omnmnaitn-cepsuc «TickTicky.

CepBuc Tpekepa 3amau «TICKTICK» mpemocTaBiseT CBOMM IOJIB30BATEISAM
IIUPOKHUMA CIIEKTP YCIYT JJIs OTCIIC)KUBAHUS 3a/1a4.

Wutepodeiic onnaita-cepsuca « TiCKTick» nmpeacrasieH Ha pucynkax 5 u 6.
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Ceroann = Bxoasume 1

Crnenyrove 7 aHeid
£ Bxoaawme
Caarts gunaom
Hanwucats annom
= MpoexTsi Welcome to TickTick

What can you do with TickTick?

[“] Buinanvero
Pucynok 5 — ['maBHas cTpaHuliia cepBuca

) 3aetpa, 26 anp

Cpate gunaom

H)—'}KHO CAaTk AVMAOM

Hanwcats avnom

+ lobaeute noazanauy

Bxoaswme A B
Pucynox 6 — OtnenpHas 3ama4ya

Huxe NEPCUYNUCIICHBI OCHOBHBIC ITPCUMYIINCCTBA U HCIOCTATKH JJTAaHHOTO caura.

IIpeumymecrna:
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— co3JlaHue M HacTpoiika 3anad. [lonp30BaTens MOKET CO3/1aTh 3a/1a49y, T0OABUThH
e€ omucaHWe W TIPH HEOOXOJUMOCTH paclucaTh IOoA3agadd. TakkKe JIOCTYITHO
nobasiieHre (HaityioB K 3a/1aue;

—nouck 3agad. lloap30oBaTenb MOJKET HAWTH 3aJa4yd MO WX Ha3BaHHIO,
UCIIOJIHUTEIIIO WU HAJIMYHUIO B IIPOCKTE;

— IPYIITAPOBKA 3371a4 B IPOSKTHI. [107130BaTeIb MOKET CTPYNITUPOBATH HYKHBIC
3aJ1ay B MIPOCKT WIIM HAIIPSMYIO CO371aBaTh UX B IIPOCKTE.

HemoctatkoM — sBiISIETCS  HalW4ue IDIATHOM  TOAMMCKH, 0€3  KOTOpOi
OTrpaHUYHMBAETCS (YYHKIIMOHAT TPUIIOKCHHUS.

BriBo/: HAa OCHOBE MOJIYYEHHBIX Pe3yJIbTaTOB ObLIN CPOPMHUPOBAHBI TPEOOBAHUS
K MPUJI0KECHUIO, OMTMCAHHBIC B CICTYIONIEM ITyHKTE.

1.1.2 IlocTranoBKa 3ama4yu

Heo6xoaumo pazpaboTaTs IpUIIOKEHHE, U OTCIeKUBaHUA 3a1a4. OHO TOKHO
MPEIOCTaBIATh BO3MOYKHOCTh CO3JaHHUS 3a/lad, JOKYMCHTHPOBAHWE IIporpecca HxX
BBINOJIHEHHS ¢ (PUKCHPOBAHKEM 3aTPAY€HHOIO BPEMEHH I COTpyaHMKa [1].

[TpunosxeHue JOHKHO COOTBETCTBOBATH CIICAYIOIIMM TPEOOBAHUSIM:

— MPEIOCTaBIIATh JaHHBIE O TOJIb30BaTele, 3ajavyax, MPOCKTax, 3aTPavueHHOTO
BPEMCHU;

— MIPOBEPSITH KOPPEKTHOCTH BBOJUMOM MHGOpMaIHK B 623y JTaHHBIX;

— penaKkTUpOBaTh, J00ABIATh M YIANATh JaHHBIC O TIIOJIb30BaTele, 3ajiayax,
MIPOEKTaX, 3aTPAYCHHOM BPEMCHH;

— obecreunBaTh OC30ITACHOCTH JIAHHBIX, ITO3BOJISAS B3aMMOJCHCTBOBATH C
3a/1a9aMH ¥ TIPOCKTaMHM, TOJIbKO aBTOPU30BAHHBIM ITOJIb30BATEIISM.

[Tpunoxenue T0JHKHO IPEIOCTABIIATH ITOJIH30BATEIIAM CIACAYIOIHUHA (QyHKITHOHAIT:

— pETHCTpAIUs U aBTOPH3AIIUS;

— CO3JIaHue 3a7a4H, TIPOSKTA U 3aITUCH O BPEMEHHM, 3aTPAYCHHOM Ha BBITTOJTHCHUE;

— penakTupoBaHue, J00aBIEHNE W yAaJleHWE JaHHBIX O TMOJIb30BaTele, 3a1aye,

ITPOCKTEC M 3allMCH O 3aTpa4CHHOM BPEMCHHU,
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2 ApxurtekTypa npuioxenusi «Tpekep 3axau»

Ncxons u3 TpeboBanuii k npuioxeHuto « Tpekep 3agau» ObLIO MPUHATO pElICHUE

aJJanTUPOBAThH B MPOEKTE KIIMEHT-CEPBEPHYIO APXUTEKTYPY.
2.1 KiineHT-cepBepHasi apXuTeKTypa

Knuent-cepBepHasi apXUTEKTypa — 3TO MOJENb paCHpEACNIEHHBIX CHCTEM,
COCTOSIIIAsA U3 IBYX THUIOB Y3JIOB: KJIUEHT U CEpPBEP.

Knuent — 310 mporpamma, paboTtaromiasi Ha KOMIIbIOTEpE MOJIb30BATENSI U
npeaocTaBisiomas uHTepdenc s B3auMoeicTBUsL ¢ cepBepoM. OHU MOTYT OBITh
MIPUIOKEHUSIMU WU BeO-Opay3epamu, B3aUMOJEHCTBYIOLIMMU C BEO-CEpBEPAMH.

CepBep — »93TO mporpamma, KOTOpbI€ MPEIOCTABIAIOT 3alpPALIUBAEMYIO
uH(popmanuoo WM yciayru kiaueHtam. OCHOBHas 3ajada cepBepa — OecriepeOoiiHast
paboTa 1 BO3MOXKHOCTb 00padaThiBaTh MUJUTMOHBI 3aIIPOCOB OT IMOJIb30BaTENCH.

B3aumopeiicTBue KIMEHTa U CepBEpa OCYILECTBISETCS IO OINpeAeIEHHOMY
MPOTOKOITY, OTIPEACIIAIONIEMY COTTIAIIEHNE MEX Ty HUMU. KITHEeHT oTIpaBisieT 3ampochl
Ha cepBep, a CepBep BO3BpAIaeT OTBETHI HAa 3TH 3aIpoChI [2].

[IpenmyniecTBa KIMEHT-CEPBEPHON APXUTEKTYPHI:

— paszierieHue Harpy3ku Ha cepBepa Mo3BojisieT 3(hdexkTuBHO 00pabaThIBAThH
00JIbI1I0€ KOJMYECTBO 3aIIPOCOB OT KIMEHTOB;

—cepBep KOHTPOJUPYET BCIO CHCTeMy, o0ecrieunBas O€30MacCHOCTh U
yIpaBlieHUE TOCTYIIOM K JIaHHBIM;

— OTKa3 OJIHOTO KOMIIOHEHTa CHCTEMbl HE BIHUSET Ha paboOTy OCTaJIbHBIX
KOMIIOHEHTOB;

— LEHTPAJIN30BaHHOE YNIPaBJICHHUE CEPBEPOM OOECIIEUNBAET 3aUIUTY JAHHBIX.

HenocraTku KIMEHT-CEpBEPHOI apXUTEKTYPHI:

— €CIIM  CepBep HEIOCTYNEeH WM HUMeeT MpoOJeMbl, KIUEHTBl OyIyT
HEpabOTOCIOCOOHBI HIIM CTOJIKHYTCS ¢ pobsieMaMu (GyHKIIMOHATIBHOCTH;

— TpebyeTcs MoAIepKKa CEPBEPHOTO U CETEBOT0 000PYI0BaHNUS;
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— HE0OX0UMOCTh o0ecreueHns 0€30MacHOCTH U 3alllMThI JaHHBIX Ha CEpBEpE.

KineHnT u cepBep B3aMMOJEHCTBYIOT COTJIACHO OMNPENEICHHOMY IPOTOKOIY,
OTIpE/ICTISAIONIEMY COIJIallleHHe MeXay HUMHU. OOBIYHO MPOTOKOJBI B3aUMOJCHCTBUS
OBIBAIOT CTAaHAAPTU3UPOBAHBI U MOAJICPKUBAIOTCSI MHOKECTBOM PA3JIMYHBIX MPOTPaAMM
1 yCTpoHUCTB. [IpuMepamMu MOTYT Cy>KUTh TAKHE NPOTOKOJbI U TexHOoorun kak HTTP,
SOAP, REST u .1 [2].

REST — »To CTWIb apXUTEKTYphl, HCHOJB3YyEeMBIH I  CO3JaHUs
pacupeneNéHHbIX CHUCTEM, OCHOBAHHBIM Ha OOMEHE MpPEACTABICHUSIMHU PECYPCOB,
XpaHsIIUXCA Ha cepBepe, MEXIy KIMEHTOM M cepBepoM. B panHOIl pabote Oyxer
ucnonb3oBaTbesa REST ctump, Tak Kak OH SBISETCS NPOCTHIM, THOKUM U 3P (HEKTUBHBIM
CTHJIEM apXUTEKTYPBHI.

C yderoM BBIOpAaHHOW AapXUTEKTYphl, OBLUIU OMNPEACICHH MUHUMAIbHBIC
CUCTEMHBIE TPeOOBaHUS JJIs KIIMEHTA:

— onepanronHas cuctema: Windows (7, 8, 10);

— Opay3ep: Google Chrome, Mozilla Firefox, Opera (¢ nmogaepxkoit HTMLS,
CSS3);

— MUHHMMAJIbHAsI CKOPOCTh MHTEpHETA: 2-3 MOuT/Cek;

— MUHUMaJIbHBIA 00beM omnepatuBHOW namsatu: 1 I'b (pexomenayercs 2 I'b u
BBILIE);

— MUHHUMAaJIbHBIIA 00BbEM CBOOOIHOTO MecTa Ha )ecTkoMm jucke: 100 Mb.
2.2 ll1abson npoexkTupoBanus MVC

Model-View-Controller (MVC) — cxema pa3sjenieHus] JaHHBIX MPHIOKCHHS H
VIPABJISIONIEH JIOTUKK HA TPU OTACIBHBIX KOMIIOHEHTA: MOJENb, NMPEICTABICHUE H
KOHTPOJUIEp — TaKUM 00pa30oM, 4TO MOJU(HUKAINS KaXJAOT0 KOMIIOHCHTA MOKET
OCYIIECTBIIATLCS He3aBHCUMO [3].

Mognens (Model) mpegocraBisieT 1aHHbIC MPEIMETHOM 00J1IaCTU MPEICTABICHUIO

Y pearupyeT Ha KOMaH bl KOHTPOJUIEpa, U3MEHSIS CBOe cocTosiHuE [3].
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[Ipencrabnenne (View) oTBeUaeT 3a 0TOOpaKEHHE TAHHBIX MPEIMETHOM 00J1acTH
(MOeNH) TIOIB30BATEIT0, Pearupys Ha u3MeHeHUs Mojenu [3].

Kontpomnep (Controller) mHTEpipeTUpYET NSHCTBUS MOIB30BATENS, OMOBEINAs
MOJICJIb 0 HEOOXOAUMOCTH U3MeHeHuH [3].

MV C mra6s0H, 6611 BEIOpaH, TOCKOJIBKY 00J1a/1aeT PSIIOM JOCTOWHCTB:

— 4€TKOE pa3ziesieHue OTBETCTBEHHOCTH MEX]Ty KOMIIOHEHTAMHU MPHIIOKECHUS;

— YMpOoIleHUE OTIAAKH U TECTUPOBAHUS OJaroaaps pas3ieieHUIo Ha CIIOU;

— ynydiieHrue 0e30MmacHOCTH MW 3allWThl JTaHHBIX Olarojgaps OTACICHHUIO
MOJIH30BATEIHLCKOTO HHTEpdElica OT OM3HEC-TTIOTHKH.

Ho Taxxe MV C ma6iion o01agaeT 1 HEKOTOPHIMU HEJIOCTATKAMMU:

— CJIO’)KHOCTBH HACTPOWKH M UHTETPAIIN KOMIIOHEHTOB;

— BO3MOXKHO€  YBEJIMUEHUE BpEMEHM pPa3pabOTKH H3-3a HEO0OXOJUMOCTH
JOTIOJTHUTENBHOW HACTPOUKHU U KOH(PUTYpaLUK;

— HEO0OXOIMMOCTD 3HAHHSI HECKOJIBKUX TEXHOJIOTHH I CO3JaHUs TTOJTHOIIEHHOTO

IMPHUIIOKCHUA.
2.3 UML-guarpamMmmbl

OcCHOBBIBasICh Ha YCTAaHOBJICHHBIX TPEOOBAHMSAX K MPHIOKEHHUIO, a TakKe Ha
BBIOpAHHBIX CTUJIE ApXUTEKTYphl U MIA0JIOHE TPOEKTHUPOBaHUS ObLIa OmpeneseHa
CTPYKTypa TPUIIOKCHHUSI.

Ha pucynke 7 mpeacTaBieHa auarpaMMa BapUaHTOB  HCIOJIb30BAHUS

IMPUIIOKCHUA.
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Peructpauna
BxoA 8 aKkayHT

Bbix0a 13 akkayHTa Yaanexue akkayHTa

Mpocmotp "
MHOpPMaLMK O M:meue'um?
CBOEM aKKayHTe AaHHbIX aKkayHTa
Wamenenne
MH(OpMaLUK 0
MpocmoTp 3agave
UHGOPMaLMM O Mpocmotp cnucka Vaaneve azasm
apyux TDOEKTOB APYTHX
0nb30BaTensAy nonb3osatene

Ocrasuts
KOMMEHTapHI K

MpocmoTp

MonszoBartens =
ﬂpocng(;fpaﬁﬂﬂﬂa MHGOpMaLMK O
it 2anave
TpukpenTs aiin
K 33na4e

Mownck 3agau,
MPOEKTOB U

Coananue 3agaum

G i Yaanute
nons3osarenei no %
KOMMEHTapUM K
O4EBOMY CrOBY, Wamenenne o 3: :g
MHpOpMaLIMY O Yaanute i

npoexTe KOMMEHTapHil K

MpocmoTp

3apave
1l ACK
pong;ET%”; cxa WHbOpMaUMK 0
P npoexTe

Yaanesue npoexta

Coanakue 3agaum
8 NpoexTe
MoanucaTsea Ha

npoexT

Pucynok 7 — UML-auarpamMMa BapraHTOB UCIIOJIB30BAHUS TPUIIOKEHUS

Ha PUCYHKC 8 MpcaAcCTaBjICHa AuarpamMma KOMIIOHCHTOB IIPHUIIOKCHHA.

Pucynok 8 — UML-nuarpaMma KOMIOHEHTOB MPUIIOKEHUS

Ha pucynke 9 npezacraBieHna nuarpaMmma KiaccoB NPUIIOKEHHUS.
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Ha pucynkax 10-14, npencraBneHsl nociaea0BaTEIbHbIE THATPAMMbl OCHOBHBIX
B3aMMOJECHUCTBUHN MOJIb30BATENS U MPUIIOKECHUS.

[Ipn BXxOo#e Ha CTpaHuIy C 3aJayaMuy, OT JIMIA IOJb30BATENIs OTHPABISAETCA
3alIpoc Ha MOJyYEHHME BCEX 3a7ay, Ha KOTOPbIE OH HAa3HAYEH MCIOJIHUTEIEM.
TaskController o6pabateiBaet 3TOT 3ampoc, otmpanisis ID monb3oBatens B TaskService,
KOTOPBIM B CBOIO ouepensb nenaeT 3anpoc B B/l uepes TaskRepository, monyyas Ha
BBIXO/Ie cricok Task, koTopsiii mpeoOpasyercs B ciricok TaskDto. DTOT criucok B uTore

u Bo3Bpaitaetcs B TaskController, mocse yero mociaeHui nepenaeT ero noiab30BaTelio.

Donbsoparens TaskController TaskService TaskRepository Basa aaHHbIX

Mowck 3agady no Id nons3oBatena

»— findByUserld(id)

findByUserld(id)

Y

findByUserld(id)

> '
List<Task> U
* _________ i

List<Task>
Result<ErrorMessage> g} L
Erroressage e - - 1

Pucynox 10 — UML-nuarpamma nocieoBaTeIbHOCTH TTOMCKa 3a1a4 1o 1d

ITOJIB30BaATCJIA

[Tpu co3manny 3a7a4u MOJIB30BATENh 3aMOTHAET HEOOXOIUMYI0 HH(POPMAIIHIO O
HEl W oTmpaBisieT cooTBeTcTByrommMii 3arpoc. TaskController obpabaTeiBaeT 3TOT
3amnpoc, otnpabisst Task B TaskService, KOTopblii B CBOO ouepes AenaeT 3anpoc B b/]
Ha co3gaHue 3amauu yepe3 TaskRepository, mosiydass Ha BbIxojie MHGOpPMaALUIO O
CO37IaHHOM 3asaue, kotopas npeodpasyercsi B TaskDto. B takom Bune undopmarius o
3agadye Bo3Bpamaercss B TaskController, mocie wero mnocinenHuili mnepenaer e

IIOJIB30BAaTCIIIO.

Jlucm

[1ry1.090301.27.001 13 18

U3m. | Jlucm Ne dokym. Moonuck | Jama




MNonb3opatens TaskController TaskService TaskRepository Basa faHHbIX

CospaTk 3afa4y

create(Task)

create(Task)

saveAndFlush(Task)

Y

Result<ErrorMessage> <€

ErrorMessage e — — -~

Pucynok 11 — UML-guarpamma nociaeaoBaTeIbHOCTH CO3/IaHUS 3a/1a4u

[Ipu ocraBmeHMH KOMMEHTapUs K 3ajade I0Jh30BaTEIh  OTIPABISCT
cooTBeTcTBYIOMIMIA 3arpoc. CommentController o6pabaTsiBaeT 3TOT 3ampoc, OTIPaBIIss
Comment B CommentService, KOTOpPbIii B CBOIO odepeab jnenaer 3ampoc B bJl Ha
no0aBlieHHE 3amucu 0 KoMMeHTapuu dyepe3 CommentRepository, moixyyas Ha BBIXOE
uH(GOPMAITUIO O CO3JaHHOM KOMMEHTapuu, KoTopas npeodpasyercss B CommentDto. B
TakoM Buje nHdopMaius Bo3ppamaercs B CommentController, mocie yero nocieaHui

nepeaacT €€ I10JIb30BATEIIIO.

Monb3oBarens CommentController CommentService CommentRepository Baza faHHbIX

Co3anaTb KOMMeHTapWi K 3aa4e

create(Comment)

»r create(Comment)

saveAndFlush(Comment)

Result<ErrorMessage> - — — — - — - - — -
7777777777 Comment
ErrorMessage le— 4 — —|—m =4 = ==

Pucynok 12 — UML-auarpamma nocneaoBaTeIbHOCTH CO3IaHUS

KOMMCHTApHA K 3a/1a4c

[Ipu noGaBnenun Kk 3agade (Qaiia Moab30BaTENh 3arpy’kaeT 3TOT (ain u

OTHpaBJIsieT COOTBETCTBYIOMMM 3ampoc. AttachmentController oOpabatbiBaeT 3TOT
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3ampoc, oTnpasisig Attachment B AttachmentService, KOTOpbIi B CBOIO ouepe/ib JAeIacT
3anpoc B b/ Ha coznmanue 3amucu o daitne yepe3 AttachmentRepository, momydas Ha
BbIXoJie uMHGMOpManui O Jo0aBieHHOM daine, KoTopas mpeoOpasyercs B
AttachmentDto. B takom Buzae I/IH(bopMauHﬂ BO3BpalllacTCcs B AttachmentController,

MOCJIC YETO IOCIeTHUN nepeaacTt €€ IIOJIb30BATEIIIO.

Monb3oBaresns AttachmentController AttachmentService AttachmentRepository Basa gaHHbIX

MpukpenuTs haiin K 3apade

create(Attachment)

upload(Attachment)

Y

- saveAndFlush(Attachment) E
>

Error
Error e — - — 4 — — - —
- - = 4 =4~ =
Attachment

Result<ErrorMessage> - — — — — — — — —

ErrorMessage -+ 1

Pucynok 13 — UML-guarpamma nocnegoBaTenbHOCTH MPUKpPETUICHUS (aiia

K 3a1a4€

[Ipy wW3MEHEHWM KOHTAKTHBIX JAHHBIX TIOJB30BATENII MM OTHPABISICTCS
cootBercTBytommii  3ampoc. ContactInfoController o0paGaTeiBaeT 3TOT 3ampoc,
otnpaisis Contactinfo B ContactInfoService, KOTOphIii B CBOIO 0Uepeb JACIAET 3apoC
B b/l Ha nu3MeHeHue KOHTaKTHBIX NaHHBIX uepe3 ContactInfoRepository, momyuas Ha
BbIXoJie uMHMOpManui o JoOaBleHHOM daiie, KoTopas mpeoOpasyercs B
ContactlnfoDto. B Takom Buzne undopmanus Bo3spamaercs B ContactinfoController,

MOCJIC YETO IOCCTHUN nepeaacTt ¢€ IOJIb30BATEIIIO.
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MNonb3osarens

ContactinfoController ContactlnfoService ContactinfoRepository Ba3sa naHHbIX

M3aMeHUTE KOHTaKTHbIE AaHHLIE MONL30BaTeNA !

ErrorMessage

create(Contactinfo)

upload(Contactinfo)

Y

: saveAndFlush(Contactinfo) ~ i

Result<Errorhessage>

Pucynok 14 — UML-guarpamma nocieoBaTeIbHOCTH U3MEHEHUS

KOHTAKTHBIX JaHHBIX I10JIb30BATCIIA

N3m.
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3 Onucanue MHCTPYMEHTOB Pa3padoTKM MPUJIOKEHU S

PykoBOACTBYSICh BBIOpaHHBIMH apXUTEKTYPOU MPUIIOKEHHS U MOAXOIAOM K €ro
pa3paboTKe, a TaKkKe ONUPAsICh HAa TPeOOBaHUS, ONPECICHHBIE MOCIE aHaln3a, ObLIU
BBIOpAHBI CJIEYIONTUE HHCTPYMEHTHI:

—Java;

— Spring Framework;

— Spring Data JPA;

— Spring Security;

— PostgreSQL;

— DBeaver;

— Apache Tomcat.

3.1.1 Java

Java — 5910 MHOromnar@oOpMeHHBIM, OOBEKTHO-OPUECHTUPOBAHHBIA U
CETELICHTPUUECKHUH A3BIK, KOTOPBIM cam Mo ceOe MOKET CIIyKUTh matdopmoit. Java —
OBICTpBIN, Oe30macHbIl U HAAEKHBIM S3BIK MPOTPAMMHUPOBAHUS, MOAXOIAIIUN s
pa3pabOTKH MOOWIIBHBIX MPUIIOKEHUH, KopriopatuBHoro [10, mpuioxeHuit 1151 padoTh
¢ OOJIBIIMMU TaHHBIMU M CEPBEPHBIX TEXHOJIOTHH [4].

Java oGmanmaer cTporo#i Tunu3zanuend. ITo 3HaYUT, YTO OHA TPEOYET, YTOOBI OBLIT
ONpPENENEH THUIl KaXIO0M IEepeMEeHHOU. TakkKe MNpenyCMOTPEHO aBTOMAaTHUYECKOE
YIIpaBJICHUE TaMAThIO, TaK HA3bIBAEMBIM «COOPIIUK Mycopa», Ojarojaps KOTOPOMY
nporpaMma CaMOCTOSITEIBHO BBIJCISIET W OCBOOOXkmaeT mnamath. CraHmapTHas
OMONIMOTEeKa COACPKUT OOUIMPHOE KOJIMYECTBO KJIACCOB M METOAOB sl paOOTHI C
Pa3HBIMU acMeKTaMH pa3padOTKHU, BKIIIOYAs CETH, 0a3bl JaHHBIX U IPYTOE.

3.1.2 Spring Framework

Spring Framework — monynsipHbIi U MIUPOKO KCIIOJIB3YEMbIH (BPEHMBOPK IS
co3manus Java npuwiokeruil. OH BKITIOYAET B ce€0s MHOXKECTBO MOAYJIeH U (yHKIIUA,
KOTOPBIE YIPOIIAIOT U YCKOPSIOT MPOoLiecC pa3pabOTKU MPOrpaMMHOT0 00ecrieueHusl, a

TaKXKE yJyUIIaloT €ro KaueCTBO U HaI&KHOCTD [5].
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OcHoBHBIE BO3MOKHOCTH Spring Framework:

— YOPaBJICHHE 3aBUCUMOCTSIMHU. Spring MpeJoCTaBISIET WHCTPYMEHTHI JUIs
YOpPaBIEHUS CBS3SIMH MEXIY SJIEMEHTaMU MPHIIOKEHHUs, YTO OOJerdaeT mpoIiecc
pPa3pabOTKH M YIydllIaeT ero KauecTBo,

— BHEJIpEHUE 3aBUCHUMOCTEN. Spring oOnagaer (QyHKIIMOHAIOM JJisi BHEIPEHUS
3aBHCHUMOCTEH MEXAy dJIEMEHTaMH MPHIOKEHUsA. JTO JelaeT pa3paboTKy THOKOU u
pacpsaeMon;

— YOpaBJICHHE TpaH3aKIUSAMU. Spring MPeIoCTaBIseT HHCTPYMEHTHI IS
yOpaBlIeHUS! TPaH3aKIMSIMH B MPHIOKEHUHU, ympomas padory c¢ bJl u moBblimas
HaAEXKHOCTh U O6e3omacHocTs [10.

Spring Takxe MoAIePKUBAET PA3TUYHbIE CTAHAAPTHI U CTIeNU(DUKAIINH, TAKHE KaK
Java EE, JPA u apyrue. Takum 0o0pa3om, STOT HHCTPYMEHT MOKHO HCIIOJIb30BaTh B
pasHBIX CpellaX U C pa3InYHBIMH TEXHOJIOTUAMHU [5].

3.1.3 Spring Data JPA

Spring JPA — 310 otuH U3 Moayiei ppeiiMmBopka Spring. OH oTBeyaeT 3a paboTy
c 0azamu AaHHbIX B Java-mpuioxkeHusx. OH 1O3BoJsieT padoTaTh C pa3IUUYHBIMU
cuctemamu ynpasieHuss 6azamu naHHeix (CYBJ]) u obGneruaer mpoiiecc paOOThI ¢
nanaeiMu [6]. Spring Data JPA comepXuT aHHOTAMK IS COMOCTaBjieHUs Java-
0o0BEKTOB C TabnuiamMud B 0a3e [aHHBIX, YMEHbIIAs OO0BEM KOJa U YIpoluas
COOTHOIIIEHHE TabyuI U Ki1accoB. Taxxke JPA mpenocrasisier METObI 1J1s1 OpraHU3aLUH
KJIACCOB PEMO3UTOPHUEB, OOECIEeUUBAIOUIMX PAOOTY C MJAHHBIMH, YTO IO3BOJISET,
00JIETYUTH U YCKOPUTH MPOIECC pabOTHI C HUMH,

3.1.4 Spring Security

Spring Security — »to Momysne Spring Framework opueHTUpOBaHHBIN Ha
oOecrieueHre 6e30nmacHOCTH BeO mpuiiokeHuil. OH NpeaoCcTaBiIsieT HHCTPYMEHTHI st
ayTeHTHU(UKAIIMKA U aBTOPU3AIIUU TTOJIH30BATENCH, Takue Kak 0a30Bast ayTeHTU(PUKAIIUS
10 JIOTUHY | MapoJIto, aBTOMaTHUECKH CTEHEPUPOBAHHYIO (POpMY BX0/1a U METOIbI TS

pabotel ¢ OAuUth. Moayip Takke MOAACPKUBACT POJICBYIO aBTOPHM3AIMIO M TpaBUIIa
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aBTOpU3alMU, 00ECTeUnBaeT 3alUTy MPUIIOKEHHS OT Pa3IMYHBIX BUAOB aTak, TaKHX
kak ataku Ha ceccuu, CSRF-arakm u XSS-ataku.

3.1.5 PostgreSQL

PostgreSQL — 910 oObekTHO-pemsiinonHass CYBJl, ¢  oOmupHbIMU
BO3MOKHOCTSIMU JIJISl XpaHEHUS, YIPABJICHHUS W aHann3a AaHHBIX. OHa MPeaCcTaBIIsIeT
co0Ol  KJIMEHT-CEPBEPHYI0 CHUCTEMY, B KOTOPOM KIMEHTCKOE MPHUJIOKEHUE
noakiouaeTcs: k cepepy PostgreSQL miist BbIOMHEHUs onepaiuii ¢ 0a30i JTaHHbBIX.
PostgreSQL moamepkuBaeT MHOXKECTBO SI3BIKOB 3ampocoB, Bkimodas SQL. JlanHble
XpaHATCA B TaOJIUIAX, COCTOSAIINX U3 CTPOK, CTOJIONOB U MHIEeKcoB. Takxke PostgreSQL
MO ACPKUBAET XpaHeHue JaHHbIX B (hopmate JSON.

3.1.6 DBeaver

DBeaver — »To 6ecmiaTHbIil Kpocc-TIaTPOPMEHHBIH HHCTPYMEHT JUIsl pabOThI €
0azamMHu JaHHBIX, KOTOPBIA MOJJEpKUBaeT Bce momyisipHbie SQL-0a3bl JaHHBIX, B
gactHocTH PostgreSQL [7]. OH mo3BoJiseT co3/1aBaTh HOBBIC 0a3bl, K3MCHSTD M YIAJIAThH
JaHHBIE U BBIIOTHATE SQL-3ampocel.

3.1.7 IntelliJ IDEA

IntelliJ IDEA — sto IDE, co3gannas xommanueii JetBrains, nmpenHasHadeHHas
JUTSL I3BIKOB MporpammupoBanus Java, Kotlin u npyrux. B Hell 1oCTyHBI HHCTPYMEHTBI
U QyHKIMU 11 KoMmbopTHOH 1 3ddexTuBHOM paspadotku 10 [8].

Orta IDE mnpennaraer yaoOHBIM pedakTOpUHI KOAA, MO3BOJSIOMIUNA OBICTPO
MEHSATh €T0 CTPYKTYpPY, IEPEUMEHOBBIBATh ITEPEMEHHBIE M METOJI M1 MHOTOE JIPYTOE.
Kpome Toro, oHa uHTErprpOBaHa C MOMYJISPHBIMUA COOPIIMKAMU TPOCKTOB, TAKUMH KaK
Maven, Gradle u Ant, uto o61eryaer cOOpKy U yIpaBJiIeHHE 3aBUCUMOCTSIMU ITPOEKTOB.

Taxoke IntelliJ IDEA uaTEeTpHpyeMa ¢ OMyJIspHBIME CEpBEPaMU TIPHIIOKECHUH, B
gactHoctu Apache Tomcat. Takue wuHTErpanuu MO3BOJISIIOT YNPOCTHUTH MPOIIECC
pa3pabOTKH U pa3BEPTHIBAHUS TTPUIIOKESHUM.

3.1.8 Apache Tomcat

Apache Tomcat — 310 BeO-cepBep M KOHTEHHEp CepBieTOB Java, CO3JaHHBIN

Apache Software Foundation. U npencrasnser coboit 0ecrutatHoe I10, ucrnonb3yemoe
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Windows, Linux 1 macOS.

JU1s 3amycka Java-ceppieToB u JSP-ctpanuil BeO nmpusioxkeHuil. Tomcat nmoaaep>xuBaer
crangaptel Java Servlet, JavaServer Pages u npyrue. MoxeT OBITh HCIIOJB30BaH KaK

camocTosaTenbHbI BeO-cepBep. [loanepkuBaer paboty Ha pasHbix OC, BKIOYas

Usm. | Jlucm Ne dokym.
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4 Pa3paboTKa NpuJIoKeHUs

B sToM paznpene omucan mporiecc pa3zpaboTku mpuiiokenust «Tpekep 3amauy.
PaccMoTpeHbl OCHOBHBIE BapUaHThl MCIOJIB30BAHUS UM KOMIIOHEHTHI TPOEKTAa,

SaﬂeﬁCTBOBaHHBIG B HUX. BeInoJyiHeHO TCCTUPOBAHHNC ITPUIIOKCHU .
4.1 Bapuant ucnojb3oBanus «IIpocMoTp 3agaum».

Ha pucynke 15 mnpeacraBiena puarpamMma JEATEIBHOCTH HAa BAapHAHT
ucnonb3zoBanus «IIpocMoTp 3amaum». [lomb30BaTeto MpeAOCTaBISIOTCS CIEAYIONINE
BO3MOXHBIC JIEHCTBUS:

— W3MEHEHUE JaHHbBIX 33]1a4H;

— yJaJieHue 3a/1a4u;

— CO3/ITaHNe KOMMEHTAPHSI;

— yAalieHne KOMMEHTAPHS;

— MpUKpeIUieHue Qaiiia K 3ajaue;

— yJAalieHue MPUKPEIJICHHOTO K 3aj1a4e ¢aiiia.

Kaxxmoe Bo3MOKHOE JEHCTBHE, 3aITyCKAaeT COOTBETCTBYIONIUN METO, KOTOPBIi
Jienaer 3amnpoc B 0a3y JaHHBIX M BO3BpalaeT Jubo coobiieHue o0 omuoke, Judo
pe3yabTaT BBITOJHEHHS, IOCJIE YEeTO 3TOT METOJ IMOJAcT Ha BBIXOJ IOTYYEHHBIC

JaHHBIC, KOTOPBIC 3aTCM 0T06pa>1<a}0Tc;1 ITOJIB30BAaTCJIIO.
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Nonesosatens Npwnoxewne

e
i

Pucynok 15 — UML-guarpamma nedaTeibHOCTH Ha BapUAHT UCIIOJIB30BaAHUS

«IIpocMoTp 3agaum»
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Jlanee npeacTaBieHbl OCHOBHbBIE KJIACCHI, 3a/IEICTBOBAHHBIE B PACCMATPUBAEMOM
BapHaHTE MCIOJIb30BAHUS.

4.1.1 TaskController

OTOT KJacc SBISIETCS KOHTPOJUIEPOM M OTBEYaeT 3a 00pabOTKy HaHHBIX W3
MPUXOJAIIUX K cepBepy 3arpocoB. KoHTposiep oTBeuaeT 3a BCe ONepaiuu ¢ JaHHBIMU
0 3a/1a4ax ¥ OINpEAeIAeT, KaK U B KAKOM BHUJE OHU OYIyT OTOOpaXKEHBI.

Meton getTask() cpabaTeiBaeT Korja Ha cepBep MpUXOauT get-3ampoc 1o ajgpecy
«task/{id}», tme id — »oT0 wWmeHTHHKATOp 3amuUcK WCKOMOHM 3amaun. Cpenu
mepelaBaeMbIX MapaMETPOB Takke ecThb 00bekT Principal, ¢ momoripi KOTOpOro
OTIpEIETISAETCS TONBb30BATENh, OT KOTOPOTO MOCTYMHJI 3alpoc. DTO HYXHO YTOOBI
HOJATBEPAMTh €ro IMpaBa Ha MPOCMOTP WM PeJaKTHpOBaHWE aHHBIX. [lapamerp id
nepenaercs B Meton findByld() ximacca TaskService. PesynbratoMm ero pabotsl 00bEKT
kimacca TaskDto, comepxkamuii HykHYI0 HHpOpMmarmio o 3amade. [lo memouke 3a
3a/1aueil BBITIOJIHIETCS MTOMCK MPOEKTA, €CIIU OHA MPUHAJICKUT K TPOEKTY, a TAKKE BCEX
KOMMEHTApPUEB U MPUIIOKEHHBIX K HEW (ailyioB.

Hwxe npencrapned muctuar metoaa getTask().

@GetMapping ("/{id}"™)
public String getTask (@PathVariable ("id") UUID taskId, Principal
principal, Model model) {
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;
if (userRead.isError()) {
model.addAttribute ("message", userRead.getMessage())
return userRead.getCode () ;
}
UserDto userDto = userRead.getObject();
Result<TaskDto> taskRead = taskService.findById(taskId);
if (taskRead.isError()) {
model.addAttribute ("message", taskRead.getMessage()):
return taskRead.getCode () ;
}

TaskDto taskDto = taskRead.getObject():;
if (taskDto.getProjectId() !'= null) {
Result<ProjectDto> projectRead =
projectService.findById (taskDto.getProjectId()):;
if (projectRead.isError()) {
model .addAttribute ("message", projectRead.getMessage()):
return projectRead.getCode() ;
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}
ProjectDto projectDto = projectRead.getObject ();
model .addAttribute ("project", projectDto);

}

Result<List<CommentDto>> taskComments =
commentService.findByTaskId (taskId);
if (taskComments.isOk()) {
List<CommentDto> comments = taskComments.getObject ()
model .addAttribute ("comments", comments);

}

Result<List<AttachmentDto>> attachmentRead =
attachmentService.findByTaskId (taskId);
if (attachmentRead.isOk()) {
List<AttachmentDto> attachmentDto =
attachmentRead.getObject () ;
model .addAttribute ("attachments", attachmentDto);
}

model .addAttribute ("taskDto", taskDto);
model.addAttribute ("userDto", userDto);

String searchQuery = "";

model.addAttribute ("searchQuery", searchQuery);
model.addAttribute ("newComment", new Comment ());

model .addAttribute ("newAttachment", new Attachment());
model .addAttribute ("priorities", Priority.values()):;
return "task/index";

Mertog create() cpabaTbiBaeT Korja Ha cepBep MPUXOIUT POSt-3ampoc 1o ajapecy
«ltask/y». Cpenn mepenaBaeMbIX MapaMeTpoB ecTh 00bekT Principal, u oobext Task,
coliepKalMii Bce JaHHbIE co3maBaeMod 3amaun. CrnepBa B Task 3ammceiBaeTcs
uH(pOpMaIIKs O MOJb30BaTENe, CO3AI0IIEM 3aauy, MOCIIe YeT0 0OBEKT MepenaeTcs B
meton Ccreate() kimacca TaskService. PesynbraToM ero paboThl siBiseTCs: HH(GOpMAIns
00 yCHemrHoM CO3JaHMM 3a7aud, JuO0 HHPopManusg 00 OIMOKE BO3HUKILEH IMpHU
co3manuu 3anaun. [locie ycnemHoro co3qanus 3aa4n MPOUCXOIUT MepeHanpaBiIeHNe
Ha JIOMAIITHIOK CTPAHMILY CO BCEMU 3a/ladyaMu TI0JIb30BATEIsI.

Hwxe npeacrapien iuctuHr Metoia create().

@PostMapping ("/")
public String create (@ModelAttribute ("task") Task task, Model model,
Principal principal) {
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;
if (userRead.isError()) {
model.addAttribute ("message", userRead.getMessage())
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return userRead.getCode () ;

}

UserDto userDto = userRead.getObject();

User user = new User();

user.setId (userDto.getId())

task.setUser (user) ;

Result<String> savedTask = taskService.create (task);

if (savedTask.isError()) {
model .addAttribute ("message", savedTask.getMessage()):
return savedTask.getCode() ;

} else {
model.addAttribute ("message", "Task create ok");
if (task.getProjectId() != null) {

return "redirect:/project/" + task.getProjectId();
}

return "redirect:/";

MeTton update() cpabaTbIiBaeT Korjaa Ha cepBep IPUXOIUT Put-3ampoc 1o ajapecy
«/task/{id}», rue id — aT0 MmeHTHdUKATOP 3amKUCcK OOHOBIIEMO¥ 3anaun. Taxke cpeau
nepeaBaeMbIX MapaMeTpoB ecTh 00bekT TaskDto, comepikariuii HOBBIC JaHHBIC JIJIS
3amaun. O0bekThl TaskDto m id mepenarorcs B meton update() kmacca TaskService.
PesynbraToM ero paboThl siBiisieTcs: nHbopMaIys 00 YCIEIIHOM M3MCHEHUH 3ajavu,
1100 uH(OpPMAaIKsA 0 BO3HHUKIICH ormbke. TTocie yCrnenHoro n3aMeHeH s IIPOUCXOIMUT
TiepeHanpaBIeHUe Ha CTPAHHIly ¢ OOHOBJICHHOM 3a/1a4ei MOJIb30BaTEeIIs.

Hwxke npeacrasien aucTuHT MeToza update().

@PutMapping ("/{id} ")
public String update (@PathVariable ("id") UUID id,
@ModelAttribute ("task") TaskDto task, Model model) {
Result<String> upload = taskService.update(id, task);
if (upload.isError()) {
model.addAttribute ("message", upload.getMessage()):;
return upload.getCode () ;
} else
return "redirect:/task/" + id;

Merton delete() cpabaTeiBaeT Kora Ha cepBep npuxoauT delete-3ampoc o agpecy
«task/{id}», rae id — 3T0 MaeHTH(UKATOP 3amKMcH OOHOBIsIeMO# 3amaun. OObekT id
nepenaercsa B meron delete() kmacca TaskService. Pesynbratom ero paboThl ABISETCS

uHpopmaluss 00 YCHNENHOM YJaJdeHUW 3aAaudd, Ju00 HHQPOpMalMs O BO3HUKILEH
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omuoOke. Ilocie YCICHIHOI0 yAaJICHUA 3aaadr IMPOUCXOAUT IICPCHAIIPABJICHUE Ha
AOMAIIHIOKO CTpaHUIy CO BCEMU 3aa9aMM ITOJIb30BaTCIIA.

Hwxe npeacrasnen muctunr merona delete().

@DeleteMapping ("/{id}")
public String delete (@PathVariable ("id") UUID id, Model model) {

Result<String> delete = taskService.delete (id);

if (delete.isError()) {
model .addAttribute ("message", delete.getMessage())
return delete.getCode (),

} else {
model .addAttribute ("message", delete.getObject());
return "redirect:/";

4.1.2 TaskService

DTOT KJIacc NMPHHAUICKUT K CEPBUCHOMY CIIOI0 W BBICTYHACT IOCPEITHHUKOM
Mexay kiaaccamu TaskContorller u TaskRepository, on nepeaaer 1aHHbIE U3 MIEPBOTO
BO BTOPO#1, 0OpabaThIBaeT pe3ybTaT U BO3BpAIIAET €ro Ha KOHTPOJIJIEPHBIN CIIOH.

Merox findByld() mnpuammaer Ha Bxom mapamerp Iid Ttmma UUID,
NPECTABIISIONINNA COO0H MICHTU(HUKATOP 3aIMCH MCKOMOW 3aJadd. DTOT MapaMmerp
nepenaercsa B metoA findByld() xinacca TaskRepository s moucka 3amvcu 3a1adu B
0a3e MaHHBIX, UCTIOJIB3YS MPEIOCTABICHHBIN WICHTU(UKATOP. Pe3ybraT BRIIOTHEHUS
BBI3BAaHHOTO MeTOAa 00palaThIBAETCS M HA BBIXOJ MOJaeTcs, MO0 cooOliieHue oo
omuoOke, 100 00bekT TaskDto, coxeprkarmii Bcro mHGOpMaIHio 00 HCKOMOH 3a1a4e.

Hwxe npeacrasnen auctunr metoza findByld().

public Result<TaskDto> findById(UUID id) {
try {
Optional<Task> task = taskRepository.findById(id);
if (task.isEmpty())
return Result.error ("Task was not found", "404");
else
return Result.ok(task.get () .mapToDto())
} catch (Exception e) {
System.out.println (e.getMessage())
return Result.error ("Error finding task", "500");

Meton findByUser() npunumaer ©Ha Bxon mnapamerp Id Tuma UUID,

MIPEACTABIISIIONTNN cO00N HIEeHTU(UKATOP MOIB30BATENS, JJII KOTOPOTO Tpebyercs
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HAlWTH BCE HA3HAYCHHBIC HA HETO 33Jladyd. DTOT MapaMeTp IepeaacTcss B METOJ
findByUser() kmacca TaskRepository mis mowcka 3amucu 3amadd B 0a3e JTaHHBIX,
UCIIOJIB3YSI MPEIOCTABICHHBIA UACHTU(GUKATOP. Pe3ynbTaT BBITOJHCHHS BBI3BAHHOTO
MeToza oOpabaThIBaeTCs M Ha BBIXOJ IMOAAeTCs, MO0 coobOIiieHue o0 omuoke, Tu00
cnucok o0bekToB List<TaskDto>, coxmepkamuii Bce 3amaud, Ui HYKHOTO
10JIb30BaTEII.

Hwxe npencrasien simetuar meroaa findByUser().

public Result<List<TaskDto>> findByUserId(UUID id) {
try |
List<Task> tasks = taskRepository.findByUserId(id);
return
Result.ok (tasks.stream() .map (Task: :mapToDto) .collect (Collectors.toLi
st()));
} catch (Exception e) {
System.out.println (e.getMessage())
return Result.error ("Error finding tasks by employee",
"500") ;
}

Meton findByName() npuHMMaeT Ha BXOja mapameTp name tuma String,
MPEACTABISIIONIMI 000K Ha3BaHWE MCKOMOM 3aJadyd WIM €r0 4acTb. DTOT HapameTp
nepenaercs B meron findByName() kimacca TaskRepository as moucka B 0a3e JaHHBIX
BCEX 3amucedl 3aj7ad, B HA3BaHWU KOTOPBIX MPHCYTCTBYET CTpoka Name. Pesyibrar
BBIMTOJHCHUST BBI3BAHHOTO MeETOJa 00pabaThiBaeTCsI W HA BBIXOA MMOJAETCS, JHOO
cooOmieHre 00 ommbke, 100 crrcok o0bekToB List<TaskDto>, comepskariuii Bce
HaliICHHBIC 3a/1a491, COOTBETCTBYIOIIHE YCIOBUSIM MOUCKA.

Hwxe npencrabnen smctuar Merona findByName().

public Result<List<TaskDto>> findByName (String name) {
try f
List<Task> tasks = taskRepository.findByName (name + '%');
return
Result.ok (tasks.stream() .map (Task: :mapToDto) .collect (Collectors.toLi
st())):
} catch (Exception e) {
System.out.println (e.getMessage())
return Result.error ("Error finding Tasks by first name",
"500M) ;
}
}
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Meton create() mnpuHMMaeT Ha BXOA O0ObeKT Task, cojaep)Kaliuii BCIO
nH(pOpPMAIIHIO 0 co3aaBaeMoit 3aave. CTaTyc 3aJjaun yCTaHABIIMBACTCS, KaK HE HAaJara,
a JlaTa CO3[IaHus YCTaHABJIMBacTCs Kak Tekymiee BpeMs. ITocie vyero Task mepemaercs B
meton saveAndFlush() kimacca TaskRepository mist coxpaneHus B 0a3e TaHHBIX 3alIACH
3ajayi. Pe3ynbTarT BBITIOJIHEHUS BBI3BAaHHOTO MeToAa oOpadaThiBacTCs, €Cld Y
COXpaHCHHOM 3aJIa4yM 3aJ1aH WICHTH(PHUKATOP MPOEKTa, K KOTOPOMY OHA IMPUHAICIKUT,
TO OHa 3alMCHIBAETCS KaK 4YacTh NpoekTa, mo cpexcrBam metonoB findByld() u
saveAndFlush() kimacca ProjectRepository. Ha Beixon momaercs, au00 cooOmieHue 00
omuobKe, MO0 coodIIeHHe 00 YCIIETHOM COXPaHEHHUH 3aJ1auH.

Hwxe npepcrapiieH JinctuHT MeToia create().

public Result<String> create(Task task) {
try {
task.setStatus (TaskStatus.NotStarted) ;
task.setDateCreated (LocalDateTime.now()) ;
Task savedTask = taskRepository.saveAndFlush (task);
if (savedTask.getProjectId() !'= null) {
Project project =
projectRepository.findBylId(savedTask.getProjectId()) .get (),
HashSet tasks = new HashSet<>();
if (project.getTasks () != null) {
tasks = ((HashSet) project.getTasks());
}
tasks.add (savedTask.getId())
project.setTasks (tasks);
projectRepository.saveAndFlush (project);
}
return Result.ok ("OK");
} catch (Exception e) {
return Result.error ("Failed to create task"™, "500");

}

Meton update() mpuHumaer Ha BXoj oObekT TaskDto, comepskamiuii HOBYIO
uHpopManuo oOHOBIsIeMO 3amaun, u mnapametp Id tuma UUID. Tlocnenumii
nepemaercss B merton findByld() xmacca TaskRepository npms mowmcka 3ammcu
HU3MEHIEMON 3amaun B 0ase maHHBIX. Eciau TakoBas Oblla HaiifieHa, TO €€ Ha3BaHME,
OINMCcaHuWe, MPUOPHUTET, CTATYC M KOHEYHAs Jara BBIOJHEHHS YCTAHABJIMBAIOTCS B
3HaueHus cozepxamuecs B TaskDto. Ilociae wero mnomydeHHbiii o0bekT Task

nepenaetcs B meto saveAndFlush() kmacca TaskRepository mis coxpaneHust B 6a3e
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JDaHHBIX. Pe3ynbraT BBIMOJHEHWs BBI3BAHHOTO MeToja oOpabaTtwhiBaeTcs. Ha BbIXo[
nojiaercs, 0o coobiienne 06 ommuodke, 100 coodIIeHne 00 YCIeITHOM COXPaHEHUU
3a/1a4H.

Humxe npeacrasien muctunr Mmeronaa update().

public Result<String> update (UUID id, TaskDto taskDto) {
try {
Optional<Task> taskRead = taskRepository.findById(id);
if (taskRead.isEmpty())
return Result.error ("Task was not found", "404");
Task task = taskRead.get();
task.setName (taskDto.getName () ) ;
task.setDescription (taskDto.getDescription()) ;
task.setPriority(taskDto.getPriority());
task.setStatus (taskDto.getStatus()) ;s
task.setDeadline (taskDto.getDeadline()) ;
taskRepository.saveAndFlush (task) ;
return Result.ok ("Update ok");
} catch (Exception e) {
System.out.println (e.getMessage());
return Result.error ("Failed to update task™, "500");

Merton delete() mpuanmaet Ha Bxox napametp id tuna UUID npencraBistonuii
coboii maeHTHdUKaTOp yaamsieMoi 3amaun. [lepen TeM Kak yaaauTh 3a7ady, HYKHO
yIAIUTh €€ U3 MPOEKTa, €CIIM OHAa B TaKOBOM umciutcs. Jlis storo id mepemaercs B
metox findByld() kmacca TaskRepository ass moucka 3amucH yaaaseMon 3aaauu, U3
KOTOPOH MpH Hanmuuuu 6epetcst projectld. O aj1st morcka mpoeKTa MmepeaacTcs B METOI
findByld() kmacca ProjectRepository. M3 HaiiaeHHOro mpoekTa yaaiseMas 3aaada
UCKJIFOYAeTCsI, ¥ M3MEHEHHas 3alliCh MPOEKTa CoxXpaHsercs B 0Oaze maHHBIX. [lamee
BbI3bIBatoTcss Metoabl deleteAllByTaskld() w3 kmaccoB AttachmentRepository u
CommentRepository, ynmajgeHus BceX KOMMEHTapHUeB M MPHIOKEHHBIX (HaIIoB,
NpHUHAUISKAIINX K yaansemoi 3anade. [Tocne dero id nepenaetcs B meto deleteByld()
kiaacca TaskRepository mnpenHasHadyeHHBIA JUIsS  yJaJeHus 3amad.  Pesysbrar
BBITIOJTHEHHUS €ro oOpabdaTeiBaeTcs. Ha BbIxo mojaercs, 1mbo coobienue 06 ommoke,
100 coolIeHre 00 YCTEeIIHOM YIaJeHUH 3aauHu.

Hwxke npeacrasnen auctunr metoza delete().

public Result<String> delete (UUID id) {
try {
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Task task = taskRepository.findById(id) .get ()

if (task.getProjectId() != null) {
Project project =
projectRepository.findById(task.getProjectId()) .get():
if (project.getTasks () .size() == 1) {
project.setTasks (null) ;
} else {
HashSet tasks = (HashSet) project.getTasks();

tasks.remove (task.getId())
project.setTasks (tasks) ;

}
projectRepository.saveAndFlush (project);

}
commentRepository.deleteAll1ByTaskId (id) ;
attachmentRepository.deleteAllByTaskId (id) ;
taskRepository.deleteById(id) ;
return Result.ok ("Delete ok");

} catch (Exception e) {
return Result.error ("Failed to delete task™"™, "500");

}

4.2 Bapuant ucnoJyb3oBanus «IlpocMotTp nudpopmanuu 06

AKKAYHTE»

Ha pucynke 16 mnpeacraBieHa jguarpaMma JEATCIBHOCTU Ha BapHaHT
ucnons3oBanus  «lIpocMotp wuHpopmanuu 00  akkayHTe». llonb3oBartento
MPEOCTABIISIOTCS CIEAYIONINE BO3MOKHBIC T1EHUCTBUS:

— U3MEHEHME JaHHBIX aKKAYHTa,

— yJlaJICHUE aKKayHTa;

— MPOCMOTP OJHOTO M3 MPOEKTOB, HAa KOTOPHIC MOIINKCAH IOJb30BATENb, U3
BBIBOJMIMOI'O CITHCKA.

Kaxxnoe BO3MOXHOE JIEMCTBHE, 3aIyCKAET COOTBETCTBYIOIIMIA METOJ, KOTOPBIN
JienaeT 3ampoc B 0a3y JaHHBIX W BO3BpalaeT JMbOo cooliieHrne o0 ommoke, Jubo
pEe3yJIbTAaT BBIMNOJHEHUS, MOCJIE Yero 3TOT METOJ IOJAeT Ha BBIXOJ MOJYYEHHBIE

JaHHBIC, KOTOPBIC 3aTCM 0T06pa>1<a}0Tc;[ IIOJB30BATCIIIO.
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Pucynok 16 — UML-nuarpamma nedareibHOCTH Ha BapUAHT UCIIOJIb30BaHUS

BAapHUaHTC UCIIOJIb30BAHMUS.

4.2.1 UserController

«IIpocmoTp nHDOpMaIuu 00 aKKayHTE»

I[anee npeacTaBJICHbI OCHOBHBIC KJIACChI, 3aﬂeﬁCTBOBaHHBIe B paCcCMaTpuBacMOM

OTOT KJIacC SBISIETCS KOHTPOJUIEPOM M OTBEYAaeT 3a 00pabOTKy JaHHBIX W3
NPUXOJALINX K cepBepy 3arpocoB. KoHTposuiep 0TBEUaeT 3a BCE ONepanuy ¢ JaHHBIMU

M0JIb30BATENEH U ONpeAessieT, Kak U B KaKoM BUe OHU OyayT OTOOpasKEHBI.
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Meton getUser() cpabaTbIBaeT KOTJa Ha CEpBEP MPUXOIUT get-3ampoc Mo aipecy
«luser/{id}», rae id — 370 MACHTH(HUKATOP 3aIHCH, COJCPKAIICH JaHHBIE HCKOMOTO
noJnp3oBatens. Cpeau nepeaaBaeMbIX apaMeTpoB Takke ecTh 00bekT Principal. C ero
MIOMOIIBIO  OTPEACIAETCS IOJIb30BaTebh, OTHPAaBUBINMKA 3ampoc. Ecmum  ero
UIACHTH(HUKATOP COBIAJAeT C TEM YTO IepelaH KaK IapaMeTp, TO JAaHHBIE 3TOTO
TI0JTL30BATEIISI CAUTAIOTCS KaK HCKOMEBIE. B TpoTHBHOM citydae, mapameTp id mepenaercs
B Merona findByld() kmacca UserService. PesynmpratomM ero paGoTel 00BEKT Kitacca
UserDto, comepkamuii Hy>XKHYI0 HWHGOpMAIWO 00 HCKOMOM Toyib3oBatene. Jlis
MCKOMOTO TIOJTb30BATEIIS BHIMOIHSIETCS TIOUCK BCEX MTPOEKTOB, B KOTOPHIX OH YUaCTBYET.
Bce HaiieHHbIC JaHHBIC BO3BPAIMIAIOTCS METOJOM, I OTOOpaKeHUsS Ha BeO-
CTpaHUIaX.

Hwxke npeacrapien auctuHr Metoa getuser().

@GetMapping ("/{id} ")
public String getUser (@PathVariable ("id") UUID userId, Principal
principal, Model model) {
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;
if (userRead.isError()) {
model.addAttribute ("message", userRead.getMessage())
return userRead.getCode () ;

}

UserDto userDto = userRead.getObject ()

model .addAttribute ("userDto", userDto);
if (userDto.getId() == userId) {
Set<UUID> projects = userDto.getProjects();
List<ProjectDto> projectlList = Collections.emptyList():
if (projects != null) {
projectlList = projects.stream()
.map (id ->
projectService.findById(id) .getObject ())
.tolist () ;
}
model .addAttribute ("projectList", projectlList);
model.addAttribute ("userDtoFound", userDto);
} else {
Result<UserDto> userDtoRead = userService.findById (userId);
if (userDtoRead.isError()) {
model.addAttribute ("message", userDtoRead.getMessage())
return userDtoRead.getCode() ;

}
UserDto userDtoFound = userDtoRead.getObject ();
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Set<UUID> projects = userDtoFound.getProjects():
List<ProjectDto> projectlList = Collections.emptyList();
if (projects != null) {
projectlList = projects.stream()
.map (id ->
projectService.findById(id) .getObject ())
.tolList () ;

}
model .addAttribute ("projectList", projectlist);

model .addAttribute ("userDtoFound", userDtoFound);

String searchQuery = "";
model .addAttribute ("searchQuery", searchQuery);

}

return "user/index";

Meron update() cpabaTeiBaeT Kor/ia Ha CepBEp MPUXOAUT PUt-3ampoc 1o aapecy
«luser/{id}», rae id — 31O MAEHTU(HUKATOP 3aMKUCH OOHOBIIsIEMO#t 3anaun. Taxke cpeau
nepeaBacMbpIX — MapaMeTpoB  ecth  oObekT UserDto, coxepxanuit  HOBbIE
nojb3oBareibckre aanHbie. O0bexThl UserDto u id mepematorcs B meron update()
kiacca UserService. Pesynbratom ero paOboThl sBisieTcsl HHGOpMaIus 00 yCIenrHoM
M3MEHEHUH 3ajauM, Ju00 mHpopmamus o Bo3HHUKIIEH ommOke. Ilocie ycnemmnoro
MU3MEHCHHUS MTPOUCXOIUT MEPEHANpPAaBICHUE HA CTPAHMIy ¢ OOHOBJICHHBIMH JTaHHBIMH
M0JIH30BATEJIS.

Hwxke npeacrasnen aucTuHT MeToza update().

@PutMapping ("/{id}")
public String update (@ModelAttribute ("user") UserDto user,
@PathVariable ("id") UUID id, Model model) {
Result<String> upload = userService.update(id, user);
if (upload.isError()) {
model.addAttribute ("message", upload.getMessage()):;
return upload.getCode () ;
} else
return "redirect:/user/" + id;

Merton delete() cpabaTeiBaeT Kora Ha cepBep npuxoauT delete-3ampoc o agpecy
«task/{id}», rae id — aT0 MaeHTH(HUKATOP 3amKMcH O0OHOBIIEMO# 3amaun. OObekT id
nepenacetcs B Meron delete() kmacca TaskService. Pe3ynbTaTtoM ero paGoThl sSBISETCS
uHpopmarus o0 yCHemHoOM YyJajdeHWuW 3afaud, Ju00 wHOpMalus O BO3ZHUKIIEH

ommoOke. ITocne YCICHIHOI'O YAAJICHHUS MMOJB30BATCIIA IPOUCXOINUT IICPCHAIIPABIICHHUC Ha
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AOMAIIHIOKO CTpaHUIy, C€CJIIN y,HaHCHHLIfI ITI0JIB30BATCJIb HE SBJIAJICA HHUIOHATOPOM

orcpanmu, MHA4YC 1ICpCHAIIPABJICHUC UICT HA CTPAHUIY aBTOPHU3allN.

Hwxe npeacrasnen muctunr merona delete().

@DeleteMapping ("/{id}")
public String delete (@PathVariable ("id")

Result<String> delete

if

(delete.isError())

userService.delete (id) ;

model .addAttribute ("message", delete.getMessage())

return delete.getCode () ;

} else {
model .addAttribute ("message", delete.getObject());

return

4.2.2 UserService

"redirect:/";

UUID id, Model model)

OTOT KJIacc IMPUHAIJIC)KUT K CCPBUCHOMY CJIOIO M BBICTYIIACT ITOCPCAHUKOM

mexay kinaccamu UserContorller u UserRepository, oH nepeiaet JaHHbIC U3 IEPBOTO BO

BTOPOM, 00pabaThIBaeT pe3yabTaT U BO3BPAIIAET €r0 HA KOHTPOJJIEPHBIN CIIOM.

Meton findByld() npwrmmaer Ha Bxox mapamerp Id TwHma

UulID,

Hpe,Z[CTaBJIHIOIHI/IfI cobou I/IIIGHTH(i)I/IKaTOp 3aImMcu 00 MCKOMOM IIOJIb30BaTejie. DTOT

napametp nepenaercs B meroa findByld() kiracca UserRepository aiis mowrcka 3amvcu o

IoJib30BaTelie B 0ase AaHHBIX, HCIIOJb3YyA HpeI[OCTaBHeHHBIﬁ I/I,Z[eHTI/I(bI/IKaTOp.

PGBy.HI)TaT BBIINTIOJIHCHMA BBI3BAHHOI'O MCTOAA O6pa6aTI>IBaeTC${ N Ha BBIXOJ IIOHACTCA,

160 coobienue 06 omuodke, 1100 0obekT UserDto, conepsxamuii Bcro nHpopManumio

00 UCKOMOM IT10JIb30BATEJIE.

Hwxe npencrabnen smctunr meroaa findByld().

public Result<UserDto> findById(UUID id) {
try {

} catch

}

Optional<User> user
if (user.isEmpty())
return Result.error ("User was not found",

else

userRepository.findById(id) ;

return Result.ok (user.get () .mapToDto())

(Exception e)

return Result.error ("Error finding user", "500");

l|404");

Meton findByPrincipal() npuaumaer Ha Bxon oObekt Principal, conepxamuii

PIH(bOpMaI_II/IIO 0 MOJIb30BAaTCJIC, TMYHOCTb KOTOPOI'O HY’KHO IIOATBCPANUTL U ITOJIYUUTH
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HHPOPMAIIMI0O O HEeM. DTO IPOM3BOAUTCS IyTeM Iepeaadyd IapameTpa hame, u3s
BXx0tHOTO 00BeKkTa, B MeToA findByLogin() kmacca UserRepository npenHa3HadeHHBINA
JUIS TIoMcKa B 0a3e JaHHBIX 3allMCH O I0JIb30BaTejle II0 €ro JOruHy. PesynbraTt
BBIIMOJIHEHHMS BBI3BAHHOI'O MeTojaa o0OpaldaThiBacTCs M Ha BBIXOJ MOAAeTCs, JHOO
coobmenue o0 ommubke, 1100 o0BekT UserDto, comepskamuii Bcio MH(GOpMALUIO O
HY>KHOM I10JIb30Batejie.

Hwxe npencrasnen simetuar meroaa findByPrincipal ().

public Result<UserDto> findByPrincipal (Principal principal) {
try |
Optional<User> user =
userRepository.findByLogin (principal.getName ()) ;
if (user.isEmpty())
return Result.error ("User was not found", "404");
else
return Result.ok (user.get () .mapToDto())
} catch (Exception e) {
return Result.error ("Error finding user", "500");

}

Merton userExists() mpuHrmMaeT Ha BXo1 cTpoky 10gin, B KoTopyto 3amucaH JOrHH
I0JIb30BAaTEs, CYIIECTBOBAHKE KOTOPOTro Hy»KHO noaTBepauTh. B meTox findByLogin()
kiacca UserRepository nepenaercs login. Pe3ynbTaT BBITIOJIHEHUS BBI3BAHHOTO METO1a
oOpabaTbIBacTCs M Ha BBIXOJ nepenactcs Boolean, sHadyenue true kotoporo o3Havaer
CYIIIECTBOBaHHME IMOJIb30BaTes, a false oOparHoe.

Hwxke npescrapieH aucTuHT MeToa USerExists().

public Boolean userExists(String login) {
return userRepository.findByLogin (login) .isPresent():;

Meton findByName() npurmMaer Ha BXOja mapamerp name tuma String,
NPEICTABIISIIOIINNA COO0N MMSI HCKOMOTO TIOJIb30BATEINsI MJIM €r0 4acTh. DTOT MapameTp
nepenaercs B meto findByName() kmacca UserRepository mis morcka B 0a3e JaHHBIX
BCEX 3aMKceil 0 MOJb30BaTENAX, UMEHAa KOTOPBIX COAEpXaT CTpoKy hame. Pesynbrar
BBIMOJIHEHHS BBI3BAHHOTO MeToja oOpalaThIBaeTcsi M Ha BBIXOJA MOAaeTcs, JH00
cooOmieHrne 00 ommoOke, MO0 crucok oowvekToB List<UserDto>, comepikamimii Bcex
HAaWJICHHBIX NI0JIb30BAaTEIICH, COOTBETCTBYIOIIMUX YCIOBUAM OUCKA.

Hwxe npeacrasnen auctunr metozaa findByName().
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public Result<List<UserDto>> findByName (String name) {
try {
List<User> users = userRepository.findByName (name + '%');
return
Result.ok (users.stream() .map (User: :mapToDto) .collect (Collectors.tolLi
st()));
} catch (Exception e) {
System.out.println(e.getMessage());
return Result.error ("Error finding Users by first name",
"500") ;
}
}

Meton findBySurename() mpuHEMaeT Ha BXOJI mapameTp surename tuma String,
MIPEACTABIISIIONTNN COO0H (haMUJIMI0 MCKOMOTO TOJIH30BATEIsl WM €€ 4YacTh. JTOT
napameTp nepenaetcs B meron findBySurename() kimacca UserRepository st moucka B
0a3e JaHHBIX BCEX 3aMHCEH O MOJB30BATENAX, (PaMUIHH KOTOPHIX COACPKAT CTPOKY
surename. Pe3ynbTaT BBINOJHEHHUS BBI3BAHHOTO MeTOAa 00pabaThIBaeTCs M Ha BBIXOJ
nojaercs, Jbo coobueHne o0 ommoke, aub0 crucok o0bexkToB List<UserDto>,
CoAEp KAl BCEX HANJAEHHBIX MOJIb30BATENIEN, COOTBETCTBYIOIINX YCIOBUSAM MOUCKA.

Hwxke npencrasnen auctunr metoza findBySurename().

public Result<List<UserDto>> findBySurename (String surename) {
try {
List<User> users = userRepository.findBySurename (surename +

return
Result.ok (users.stream() .map (User: :mapToDto) .collect (Collectors.tolLi
st()));
} catch (Exception e) {
System.out.println(e.getMessage () ),
return Result.error ("Error finding Users by middle name",
"500") ;
}
}

Meron create() npunumaeT Ha BXOoJ oOBekT USer, comepkamuii BCIO
nHPOPMAIMIO O CO3/7AaBacMOM Tojb3oBaTene. Co3maBaeMoOl 3aMUCH MPUCBAUBACTCS
poiib «KROLE_USERY, nepenannsiii maposns mudpyercs. [locne wero User nepemaercs
B Meton SaveAndFlush() kimacca UserRepository mnst coxpanenust B 0a3e JgaHHBIX. B
Clly4ae YCIEIIHOTO CO3/aHus 3alKCH O MoJIb30Bartene, OyAeT co3aH U 3amucaH B 0asy

TaHHBIX MycTol o0bekT Contactinfo, mpennasHaueHHBINH I XpaHEHHUS] KOHTAKTHBIX
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JMaHHBIX IT0JIb30BaTels. Ha BeIXOa MeTona mojgaercs, Ju0o cooOiieHne o0 ommoxe,

100 00BEKT, COAEPKAIUN JaHHBIC CO3ITAHHOTO ToJIb3oBaTes, USer.

Hwxe npescraBieH TMCTUHT MeToza Create().

@Transactional
public Result<User> create (User user) {
try |
Optional<Role> result =
roleRepository.findByName ("ROLE USER") ;
Role role = result.get();
user.setRole(role);
user.setPassword (new
BCryptPasswordEncoder () .encode (user.getPassword())) ;

User savedUser = userRepository.saveAndFlush (user);

ContactInfo contactInfo = new ContactInfol();
contactInfo.setUserr (savedUser) ;
ContactInfo savedContactInfo =
contactInfoRepository.saveAndFlush (contactInfo);
return Result.ok (savedUser);
} catch (Exception e) {
System.out.println (e.getMessage())

return Result.error ("Error creating User", "500");

Meton update() nmpuarMaer Ha BXoj 00BekT UserDto, comepxkamiuii HOBBIC
MoJIb30BaTeIbckue nMaHHble, W mapamerp id tuma UUID. Tocnennuii nepenaetcs B
meron findByld() xmacca UserRepository sis mowcka 3amucd  W3MEHSEMOTOo
mojb30oBaTess B 0aze gaHHbIX. Eciu TakoBas Oblia HaiiieHa, TO UM, (pamMusus, JJIOruH
U TapoJib yCTaHABJIMBAIOTCS B 3HaueHus cojepkamuecs B UserDto. Tlocnme wero
noJydeHHbI 00bekT User nepenaercs B meto saveAndFlush() kimacca UserRepository
JUISL COXpaHeHUss B 0Oa3ze JaHHBIX. Pe3ynabTaT BBIMOJHEHHUS BBI3BAHHOIO METO/AA

obpabartbeiBaeTcs. Ha BbIxo1 mojaercs, 160 coodieHrne 00 ommuoke, b0 cooOIIeHue

00 yCHEIIHOM COXPaHEHUH MOJIb30BATENS.

Hwxke npeacrasnen auctuHr MeToza update().

public Result<String> update (UUID id, UserDto userDto)

try {

Optional<User> userRead = userRepository.findById(id) ;

if (userRead.isEmpty())

return Result.error ("User was not found", "404");

User user = userRead.get();
user.setName (userDto.getName () ) ;
if (!user.getPassword() .equals(""))
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user.setPassword (new
BCryptPasswordEncoder () .encode (userDto.getPassword())) ;
user.setSurename (userDto.getSurename () ) ;
user.setlLogin (userDto.getLogin());
userRepository.saveAndFlush (user) ;
return Result.ok ("Update ok");
} catch (Exception e) {
System.out.println(e.getMessage());
return Result.error ("Failed to update user", "500");

Meton delete() mpunumaer Ha Bxoz napametp id Tuma UUID npencrapnsrommii
cobolt maeHTUGUKATOp ynanseMoi 3amadd. [lepem TeM Kak yAaMTh MOJIL30BaTEs,
HY)KHO YJQJIATh BCE 3a/ayd, CO3JaHHBIE WM, €Tr0 KOHTaKTHBIC JaHHBIE U BCE
KOMMEHTApUU OCTABJIICHHBIE WM. OTO OCYHIECTBISETCS BBI30BOM  METOJOM
deleteAllByUserld() wu3 xkmaccoB AttachmentRepository, CommentRepository,
TaskRepository, ContactinfoRepository. Ilocne wuyero id mnepemaercs B MeTOX
deleteByld() xmacca UserRepository mnpeaHa3HayeHHBIM IS yHaajcHHsS 3ajad.
Pesynbrar ero BelnonHeHus: oOpadarbiBaeTcs. Ha Beixoa mogaercs, MO0 cOOOIIEHHE
00 ommoOke, 60 cool1IeHne 00 YCIEIHOM yIaJeHUH TT0JIb30BaTES.

Hwxe npencrapien mctuar Meroa delete().

public Result<String> delete (UUID id) {

try |
attachmentRepository.deleteAllByUserId(id) ;
commentRepository.deleteAl1ByUserId(id) ;
taskRepository.deleteAllByUserId(id);
workTimeRepository.deleteAllByUserId (id) ;
contactInfoRepository.deleteAllByUserId(id);
userRepository.deleteById(id) ;
return Result.ok ("Delete ok");

} catch (Exception e) {
return Result.error ("Failed to delete user", "500");

}
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5 TecrupoBanue

I[J'DI TCCTUPOBAHHA pa60TOCHOCO6HOCTI/I IMPUITOKCHHUA OBLIM HAITMCaHbI IOHUT-

TECTBI, JUIsl OCHOBHBIX CEPBUCHBIX KiaccoB. Ha pucyHke 17 npencraBiieHsl pe3yabTaThl

BBIIIOJTHCHUS BCEX MCTOJ0B TCCTUPOBAHMNA.

Pucynok 17 — Pe3ynbTarhl BBIOJTHEHUS METOJIOB TECTUPOBAHUS U3

COOTBCTCTBYIOIIHX KJIACCOB

Tectbl ObUIM HammcaHbl ¢ Hcnojib3oBanueM Mockito — dpelimBopka st

TCCTUPOBAHUA HpHJ’IO)KeHI/If/'I, KOTOpBIﬁ IIO3BOJIAICT JICTKO H 6BICTpO IHOAMCHATD

peaibHble 00BEKTHI TporpamMmbl «mycteimkamu» [9]. [lpu ux Hammcanuu cHadvana

MO/ITOTABJIMBAJIMCH TECTOBBIC JaHHBIE, 3aTeM ¢ moMoIibio Gpyukun wWhen(), uz Mockito,

YCTaHaBJIMBAJIOCh COOTBCTCTBHUC MCEXKAY BbI3OBAMHM H3 CCPBUCHOIO MCETOJA,
Jlucm
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06pamaBme051 Ha CJIOH PEIO3UTOPUCB, U ITOATOTOBJIICHHBIMHW TCCTOBBIMU AadHHBIMU.
T.e. mpu BeoBe Meroma findByld(), kimacca TaskRepository, uz TaskService, Tyna
BEpHETCS 3apaHee co3MaHHbIi B TecTe 00bekT TaskDto. ITocie yero cepBUCHBIN METOT

BCPHCT CBOM pPE3yJIbTAarT, KOTOpBIﬁ 6y,ueT IMPOBCPCH Ha COOTBCTCTBUC C U3HAYAJIbHBIMHA

JaHHBIMU.

Hwuxe NpCcacCTaBJICH JIMCTUHT OOHOTO nu3 METOAOB Kj1acca
TaskServiceTest — testFindByld_TaskFound().

@Test

public void testFindById TaskFound() {
UUID taskId = UUID.randomUUID() ;
Task task = new Task();
task.setId(taskId);
User user = new User();
user.setContactInfo(new ContactInfol());
task.setUser (user) ;

when (taskRepository.findById(taskId)) .thenReturn (Optional.of (task));
Result<TaskDto> result = taskService.findById(taskId);

Assertions.assertEquals (taskId, result.getObject () .getId());
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6 be3omacHOCTD JKU3HEACATEIHLHOCTH

[Ipu B3aUMOAECHCTBMM C KOMIIBIOTEPOM HEOOXOAMMO COOMIOJaTh MEpHI
0e30macHOCTH, YTOOBI HE OBUIO HEMPHUSATHBIX IOCISACTBUN JISI 3M0POBbS TIOCIE
ucnoyibzoBanus. Eciu nonw3osarens [IK Oyaet npenedperats TeXHUKOM 0€30MMaCHOCTH,

TO TIPOOJIEMBI CO 37I0POBBEM OYIYT HEU3OCHKHBI.
6.1 Bpen 310poBbio npu padote ¢ [IK

[IpoGneMbl co 310pOBBEM B IIPOLIECCE B3AMMOJICUCTBHS C KOMIIBIOTEPOM UMEIOT
CBOMCTBO HAaKaIUIUBaThCS, TO €CTh 3I0POBbE YXYAIIAECTCA HE Cpa3y, a IMOCTEIECHHO.
Haunboinee onacHbIMH (pakTOpamu sIBIASIOTCA:

— Harpy3ka Ha cyctaBbl. [Ipy HempaBWIBHOM MOCAJAKE 32 KOMIIBIOTEPOM, Ha
cyctaBbl OyzneT UATH OOJbllas Harpy3ka, a MMEHHO KUCTEH pyK, M3-3a YEro MOXKET
IIPOU30MTH AK€ OHEMEHHE PYK;

— Harpy3ka Ha ciiHy. OISITh )K€, €CJIM PUHATh HENPABUIIBHO MOJI0KEHUE OCAHKH
npu paboTe 3a KOMIBIOTEPOM, MOKET MOSBUTHCS UCKPUBIICHUE [TO3BOHOYHUKA U J1aXKe
Ipblka MEXIO3BOHOYHOTO JMCKA;

— Harpy3ka Ha opraHbl 3peHus. [Ipu nonroit pabore ¢ MOHMTOpaMu OyaAeT
YXYALIAThCS 3J0POBbS IJIa3, BIOCIEACTBUA MOTYT HOSIBUTHCS CHHIPOMBI «KPACHOTO
rJ1a3ay U «CyXOro TIiiazay;

— Harpy3ka Ha NCcuxXWKy W HepBHy. [Ipu monrom B3ammopercteuu ¢ IIK, y
MOJIb30BATENsl MOTYT BO3HUKATh MPOOJIEMBbI C MAMSTHIO, a TAKKE€ MOXKET IMOSIBUTHCS

Jenpeccust U Jlaxxe OECCOHHUIIA.
6.2 CHu:keHue Bpeaa 1Jis 310poBbs npu padore ¢ IIK

[Ipu coOmroaeHNM MPOCTHIX MPABUII MOXKHO M30€KaTh CEPhEe3HBIX MPOOIEM CO

3I0POBbEM, JIJIsI STOTO HYXKHO:
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— co0mrogaTh HEOOXOAMMOE paccTosHue 10 MoHutopa. [lpaBuibHBIM
PACCTOSIHUEM 10 JUCIUIES SIBISETCA PACCTOSHUE, NMPU KOTOPOM IOJIb30BATENb MOXKET
KOCHYTbCS yKa3aTeJIbHBIM MaJbLIEM 0 BEPXHETO Kpasi MOHUTOPA;

— coOroAaTh ONTUMAJIBHBIA Yroil dKpaHa. ONTUMaIbHBIM YIJIOM SIBIISIETCS
HakJI0H MoHUTOpa B 30 rpaaycos;

— KJIaBHATypy CTaBUTh B HYKHOE€ ToJiokeHHe. KiaBuarypa J0iHa HaXOUThCS
Ha pacctosinuu 20-30 CaHTUMETPOB OT Kpasi CTOJIa;

— aenath nepepbiB. [IpumMepHO KaxkIblii Yac HE0OXOUMO JeNaTh PAa3MUHKY IS
OpPraHoOB 3pPEHHUSI, @ UMEHHO OTOPBAThCSI OT MOHUTOPA U JIENaTh TUMHACTUKY IS TJIa3:
pPHUCOBATh pa3NUYHbIC PUTYPHI T1a3aMH, (POKYCHPOBATh BHUMAHKE Ha JAIbHUE OOHEKTHI
U TEepeBOANTHh (POKYC C OJHUX MPEAMETOB Ha Apyrue. Takke NpUMEpHO Kaxable
MOJITOPA-/IBa yaca HE0OXOIMMO BBIMOJHSATh 3APAJIKY;

— BBIOpaTh MpaBUJIBHBIN CTyd uWiau Kpecno. llpu BbIOOpe maHHOW MeGenu
HEOO0XOAMMO MPUOOPECTH TaKylo, KOTopasi OyAeT o0ecreurnBaTh NpAMYyIO OCaHKY, IIPU

KOTOpPOM CIMHA OyJI€T ONMHUPATHCS B CIIMHKY.
6.3 Texnuka 0e30MacHOCTH NPHU padoTe ¢ KOMIBLIOTEPOM

IIpu pabore ¢ KOMIBIOTEPOM HEOOXOIUMO COOJIONATH CIASAYIONIME MpaBHIa,
KOTOPBIE CBSA3AHBI C TEXHUKON O€30MacHOCTH:

— HE OCTaBJISITh KOMITBIOTEP 0€3 MPUCMOTPA Ha JJTUTEIBLHOE BpEMS;

— HE UCTOJIb30BaTh KOMIIBIOTEP, KOTOPBIM paboTaeT OT MUTaHUs 0€3 3a3eMJICHNUS,

— He pabotath 3a [1K, y KOTOpOoro ecTb MOBPEkKICHUE B CUCTEMHOM OJIOKE WUJIU B
ero nepuepuitHbIX yCTpoicTBax;

— HE BKJIIOYATh KOMITBIOTEP, €CJIU B TIOMEILIEHUH CJIMIIIKOM BBICOKAs BIAXKHOCTH;

— HC KJIaCTh Ha KOPIIYC KOMIIBIOTCpA NJIM MOHUTOPA ITIOCTOPOHHUC IIPECAMCTHI.
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3akioueHue

B xone BBINOTHEHUs NAHHOW BBIMYCKHOM KBaJHM(PHUKAIIMOHHON paboThl ObLIH
MOJTyYeHbl HABBIKM HAMKCAHUS MPUIOKEHHS IS OTCICKHUBAHUS 3a/1ay, U3YUYEH CTEK
TexHoyoruii u O6ubmmorek Java u Spring Framework. Pe3ymsratom paGoThl sBIsieTCs
pa3paboranHoe mpuioxkenne «Tpekep 3amau», KoTopoe HasbiBaercst TaskTracker, a
TaKkke OTYET, B KOTOPOM IPEJICTABICHBI PE3yibTaThl TECTUPOBAHUS pa3pabOTaHHOTO
IpOTPaMMHOTO OO€CIeUeHus, ONMUCaHHE pPa3pabOTKU M TMOAPOOHBIA pa3bop ero
OCHOBHBIX (DyHKIIMOHAJILHBIX OCOOCHHOCTEH.

PazpaboTanHoe nmpuiokeHHe MO3BOJISIET MOJIb30BATEII0 CO3/1aBaTh, U3MEHATh U
yaaJsaTh 3a7aud, OOBbEIMHATh UX B MPOEKTHI, a TAKXKE OCTABIATh U yAAJATh K HUM
KOMMEHTApUH U 3arpyXkaTh, CKAUMBaTh U yAAJATh (ailiibl, MPUKPEIUICHHBIC K 3aa9aM.
[Tocne npoBeaeHNsI TECTUPOBAaHUS OBLIO BBISICHEHO, UTO pa3pabOTaHHOE MPUIIOKEHHE
COOTBETCTBYET BCEM IIOCTaBJICHHBIM B Hayane padOThl TpeOOBAaHUSAM U paboTaeT

KOPPEKTHO.
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daiin TaskController.java

package task tracker.controller;

import org.springframework.security.access.prepost.PreAuthorize;
import org.springframework.stereotype.Controller;
import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;
import task tracker.domain.Attachment;

import task tracker.domain.Comment;

import task tracker.domain.Task;

import task tracker.domain.User;

import task tracker.dto.*;

import task tracker.enums.Priority;

import task tracker.enums.TaskStatus;

import task tracker.service.*;

import task tracker.utils.Result;

import java.security.Principal;
import java.util.List;
import java.util.UUID;

@Controller
@RequestMapping ("/task")
@PreAuthorize ("hasAuthority ('"ROLE USER') ||
hasAuthority (' ROLE ADMIN')™")
public class TaskController {
private final TaskService taskService;
private final UserService userService;
private final ProjectService projectService;
private final CommentService commentService;
private final AttachmentService attachmentService;

public TaskController (TaskService taskService, UserService
userService, ProjectService projectService, CommentService
commentService, AttachmentService attachmentService) {
this.taskService = taskService;
this.userService = userService;
this.projectService = projectService;
this.commentService = commentService;
this.attachmentService = attachmentService;

}

@GetMapping ("/{id}")
public String getTask (@PathVariable("id") UUID taskId,
Principal principal, Model model) {
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;

if (userRead.isError()) {
model .addAttribute ("message",
userRead.getMessage ()) ;

return userRead.getCode () ;
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}
UserDto userDto = userRead.getObject();

Result<TaskDto> taskRead = taskService.findById(taskId);
if (taskRead.isError()) {
model .addAttribute ("message",
taskRead.getMessage ()) ;
return taskRead.getCode () ;

}

TaskDto taskDto = taskRead.getObject ()
if (taskDto.getProjectId() !'= null) {
Result<ProjectDto> projectRead =
projectService.findById(taskDto.getProjectId())
if (projectRead.isError()) {
model .addAttribute ("message",
projectRead.getMessage () ) ;
return projectRead.getCode() ;
}
ProjectDto projectDto = projectRead.getObject();
model .addAttribute ("project", projectDto);

}

Result<List<CommentDto>> taskComments =
commentService.findByTaskId (taskId);
if (taskComments.isOk()) {
List<CommentDto> comments =
taskComments.getObject () ;
model.addAttribute ("comments", comments):;

}

Result<List<AttachmentDto>> attachmentRead =
attachmentService.findByTaskId (taskId);
if (attachmentRead.isOk()) {
List<AttachmentDto> attachmentDto =
attachmentRead.getObject () ;
model.addAttribute ("attachments", attachmentDto);

}

model.addAttribute ("taskDto", taskDto);
model.addAttribute ("userDto", userDto);

String searchQuery = "";

model.addAttribute ("searchQuery", searchQuery):;
model.addAttribute ("newComment", new Comment ());
model.addAttribute ("newAttachment", new Attachment());
model .addAttribute ("priorities", Priority.values());
return "task/index";

}

@GetMapping (" /new")
public String getNew (Model model, Principal principal) {
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;
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if (userRead.isError()) {
model .addAttribute ("message",
userRead.getMessage ()) ;
return userRead.getCode () ;
}
UserDto userDto = userRead.getObject();
model.addAttribute ("userDto", userDto);

String searchQuery = "";
model .addAttribute ("searchQuery", searchQuery);
Task task = new Task();

task.setPriority(Priority.Lowest) ;
model.addAttribute (task) ;

model.addAttribute ("taskStatus", TaskStatus.values()):
model .addAttribute ("priorities", Priority.values()):;
return "task/new";

}

@GetMapping ("/new/project/{id}")
public String getNewForProject (Model model, Principal
principal, @PathVariable UUID id) {
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;

if (userRead.isError()) {
model .addAttribute ("message",
userRead.getMessage ()) ;

return userRead.getCode () ;

}

UserDto userDto = userRead.getObject ()

model .addAttribute ("userDto", userDto);

String searchQuery = "";

model .addAttribute ("searchQuery", searchQuery):;

Task task = new Task();

task.setProjectId(id);

task.setPriority (Priority.Lowest);

ProjectDto projectDto =
projectService.findById (id) .getObject () ;

List<UserDto> projectUsers = projectDto.getUsers ()

.stream/()

.map (userId ->

userService.findById (userId) .getObject ())

.toList () ;
model .addAttribute
model .addAttribute
model .addAttribute
model .addAttribute
return "task/new";

"projectUsers", projectUsers);
"task", task);

"taskStatus", TaskStatus.values());
"priorities", Priority.values());

Py

}

@GetMapping (" /update/{id}")
public String getUpdateForm(@PathVariable("id") UUID id,
Model model, Principal principal) {
Result<TaskDto> taskRead = taskService.findById(id) ;
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if (taskRead.isError()) {
model .addAttribute ("message",
taskRead.getMessage()) ;
return taskRead.getCode () ;
}
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;

if (userRead.isError()) {
model .addAttribute ("message",
userRead.getMessage ());

return userRead.getCode() ;
}
UserDto userDto = userRead.getObject ()
model.addAttribute ("userDto", userDto);
String searchQuery = "";
model.addAttribute ("searchQuery", searchQuery);
model.addAttribute ("task", taskRead.getObject());
model .addAttribute (
model .addAttribute ("priorities", Priority.values());
return "task/update";

}

@PostMapping ("/™)
public String create (@ModelAttribute("task") Task task,
Model model, Principal principal) {
Result<UserDto> userRead =
userService.findByPrincipal (principal) ;
if (userRead.isError()) {
model .addAttribute ("message",
userRead.getMessage ()) ;
return userRead.getCode () ;
}
if (task.getProjectId()==null) {
UserDto userDto = userRead.getObject();
User user = new User();
user.setld(userDto.getId())
task.setUser (user) ;
}
Result<String> savedTask =
if (savedTask.isError()) {
model .addAttribute ("message",
savedTask.getMessage ()) ;
return savedTask.getCode() ;

taskService.create (task);

} else {
model.addAttribute ("message", "Task create ok");
if (task.getProjectId() !'= null) {

return "redirect:/project/" +
task.getProjectId();
}

return "redirect:/";

"taskStatus", TaskStatus.values{());
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@PutMapping ("/{id}™)
public String update (@PathVariable("id") UUID id,
@ModelAttribute ("task") TaskDto task, Model model) {
Result<String> upload = taskService.update (id, task);
if (upload.isError()) {
model .addAttribute ("message", upload.getMessage()) :;
return upload.getCode() ;
} else
return "redirect:/task/" + id;

}

@DeleteMapping ("/{id}"™)
public String delete (@PathVariable("id") UUID id, Model
model) {
Result<String> delete =
if (delete.isError()) {
model .addAttribute ("message", delete.getMessage());
return delete.getCode () ;
} else {
model.addAttribute ("message", delete.getObject());
return "redirect:/";

taskService.delete (id) ;

daiin UserController.java

package task tracker.controller;

import lombok.RequiredArgsConstructor;

import org.springframework.stereotype.Controller;
import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;
import task tracker.dto.ProjectDto;

import task tracker.dto.UserDto;

import task tracker.service.ProjectService;
import task tracker.service.UserService;

import task tracker.utils.Result;

import java.security.Principal;
import java.util.Collections;
import java.util.List;

import java.util.Set;

import java.util.UUID;

@Controller
@RequiredArgsConstructor
@RequestMapping ("/user")
public class UserController {
private final UserService userService;
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private final ProjectService projectService;

@GetMapping ("/{id}")
public String getUser (@PathVariable ("id") UUID userId,
Principal principal, Model model) {
Result<UserDto> userRead =
userService.findByPrincipal (principal);

if (userRead.isError()) {
model .addAttribute ("message",
userRead.getMessage()) ;

return userRead.getCode () ;

}
UserDto userDto = userRead.getObject ()

model.addAttribute ("userDto", userDto):;
if (userDto.getId() == userId) {
Set<UUID> projects = userDto.getProjects();
List<ProjectDto> projectlList =
Collections.emptyList () ;
if (projects != null) {
projectlList = projects.stream()
.map (id ->
projectService.findById(id) .getObject())
.tolList () ;
}
model .addAttribute ("projectList", projectlList);
model.addAttribute ("userDtoFound", userDto);
} else {
Result<UserDto> userDtoRead =
userService.findById (userId);

if (userDtoRead.isError()) {
model .addAttribute ("message",
userDtoRead.getMessage ()) ;

return userDtoRead.getCode() ;
}
UserDto userDtoFound = userDtoRead.getObject();
Set<UUID> projects = userDtoFound.getProjects();
List<ProjectDto> projectlList =
Collections.emptyList () ;
if (projects != null) {
projectlList = projects.stream()
.map (id ->
projectService.findById(id) .getObject ())
.tolList () ;
}
model .addAttribute ("projectList", projectlList);
model.addAttribute ("userDtoFound", userDtoFound) ;

String searchQuery = "";
model.addAttribute ("searchQuery", searchQuery);
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return "user/index";

}

@GetMapping (" /update/{id}")
public String getUpdateForm(@PathVariable ("id") UUID id,
Model model) {
Result<UserDto> userRead = userService.findById(id);

if (userRead.isError()) {
model .addAttribute ("message",
userRead.getMessage ());

return userRead.getCode() ;

}
UserDto userDto = userRead.getObject ()

userDto.setPassword("");
model.addAttribute ("user", userDto);
String searchQuery = "";

model.addAttribute ("searchQuery", searchQuery);
return "user/update";

}

@PutMapping ("/{id}™)
public String update (@ModelAttribute ("user") UserDto user,
@PathVariable ("id") UUID id, Model model) {
Result<String> upload = userService.update (id, user);
if (upload.isError()) {
model.addAttribute ("message", upload.getMessage());
return upload.getCode () ;
} else
return "redirect:/user/" + id;

}

@DeleteMapping ("/{id}")
public String delete (@PathVariable ("id") UUID id, Model
model) {
Result<String> delete =
if (delete.isError()) {
model .addAttribute ("message", delete.getMessage());
return delete.getCode () ;
} else {
model.addAttribute ("message", delete.getObject());
return "redirect:/";

userService.delete (id) ;

daiin TaskService.java

package task tracker.service;

import org.springframework.stereotype.Service;
import task tracker.domain.Project;
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import task tracker.domain.Task;

import task tracker.dto.TaskDto;

import task tracker.enums.Priority;

import task tracker.enums.TaskStatus;

import task tracker.repository.AttachmentRepository;
import task tracker.repository.CommentRepository;
import task tracker.repository.ProjectRepository;
import task tracker.repository.TaskRepository;
import task tracker.utils.Result;

import java.time.LocalDateTime;
import java.util.HashSet;

import java.util.List;

import java.util.Optional;

import java.util.UUID;

import java.util.stream.Collectors;

@Service

public class TaskService {
private final TaskRepository taskRepository;
private final CommentRepository commentRepository;
private final AttachmentRepository attachmentRepository;
private final ProjectRepository projectRepository;

public Result<TaskDto> findById(UUID id) {
try {
Optional<Task> task = taskRepository.findById(id) ;
if (task.isEmpty())
return Result.error ("Task was not found",
"404") ;
else
return Result.ok (task.get () .mapToDto());
} catch (Exception e) {
System.out.println(e.getMessage())
return Result.error ("Error finding task"™, "500");

public Result<List<TaskDto>> findByUserId (UUID id) {
try |
List<Task> tasks = taskRepository.findByUserId(id) ;
return

Result.ok (tasks.stream() .map (Task: :mapToDto) .collect (Collectors.

toList ()));
} catch (Exception e) {
System.out.println(e.getMessage());
return Result.error ("Error finding tasks by
employee™”™, "500");
}
}

public Result<List<TaskDto>> findByName (String name) {
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try {
List<Task> tasks = taskRepository.findByName (name +

return
Result.ok (tasks.stream() .map (Task::mapToDto) .collect (Collectors.

toList()));
} catch (Exception e) {
System.out.println (e.getMessage());
return Result.error ("Error finding Tasks by first
name", "500");
}
}

public Result<String> create(Task task) {

try {
task.setStatus (TaskStatus.NotStarted) ;
task.setDateCreated (LocalDateTime.now()) ;
Task savedTask = taskRepository.saveAndFlush (task);
if (savedTask.getProjectId() != null) {
Project project =
projectRepository.findByIld(savedTask.getProjectId()) .get ()
HashSet tasks = new HashSet<>();
if (project.getTasks () != null) {
tasks = ((HashSet) project.getTasks());

}
tasks.add (savedTask.getId());

project.setTasks (tasks);
projectRepository.saveAndFlush (project) ;
}
return Result.ok ("OK");

} catch (Exception e) {
return Result.error ("Failed to create task", "500");

}

public Result<String> update (UUID id, TaskDto taskDto) {
try {
Optional<Task> taskRead =
taskRepository.findById(id) ;
if (taskRead.isEmpty())
return Result.error ("Task was not found",
"404") ;
Task task = taskRead.get():;
task.setName (taskDto.getName () ) ;
task.setDescription (taskDto.getDescription());
task.setPriority(taskDto.getPriority());
task.setStatus (taskDto.getStatus()) ;
task.setDeadline (taskDto.getDeadline ()) ;
taskRepository.saveAndFlush (task) ;
return Result.ok ("Update ok");
} catch (Exception e) {
System.out.println(e.getMessage())
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return Result.error ("Failed to update task™, "500");

}

public Result<String> delete (UUID id) {

try {
Task task = taskRepository.findById(id) .get ()
if (task.getProjectId() != null) {
Project project =
projectRepository.findByIld(task.getProjectId()) .get ()
if (project.getTasks () .size() == 1) {
project.setTasks (null) ;
} else {
HashSet tasks = (HashSet)

project.getTasks () ;
tasks.remove (task.getId());
project.setTasks (tasks) ;
}
projectRepository.saveAndFlush (project) ;
}
commentRepository.deleteAl1ByTaskId(id) ;
attachmentRepository.deleteAllByTaskId (id) ;
taskRepository.deleteById(id) ;
return Result.ok ("Delete ok");
} catch (Exception e) {
return Result.error ("Failed to delete task", "500");
}
}

public TaskService (TaskRepository taskRepository,
CommentRepository commentRepository, AttachmentRepository
attachmentRepository, ProjectRepository projectRepository) {
this.taskRepository = taskRepository;
this.commentRepository = commentRepository;
this.attachmentRepository = attachmentRepository;
this.projectRepository = projectRepository;

daiin UserService.java

package task tracker.service;

import
org.springframework.security.crypto.bcrypt.BCryptPasswordEncoder
import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation.Transactional;
import task tracker.domain.ContactInfo;

import task tracker.domain.Role;

import task tracker.domain.User;
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import task tracker.dto.UserDto;
import task tracker.repository.*;
import task tracker.utils.Result;
import java.security.Principal;
import java.util.List;

import java.util.Optional;

import java.util.UUID;

import java.util.stream.Collectors;

@Service

public class UserService {
private final UserRepository userRepository;
private final AttachmentRepository attachmentRepository;
private final TaskRepository taskRepository;
private final WorkTimeRepository workTimeRepository;
private final ContactInfoRepository contactInfoRepository;
private final RoleRepository roleRepository;
private final CommentRepository commentRepository;

public UserService (UserRepository userRepository,
AttachmentRepository attachmentRepository, TaskRepository
taskRepository, WorkTimeRepository workTimeRepository,
ContactInfoRepository contactInfoRepository, RoleRepository
roleRepository, CommentRepository commentRepository) {
this.userRepository = userRepository;
this.attachmentRepository = attachmentRepository;
this.taskRepository = taskRepository;
this.workTimeRepository = workTimeRepository;
this.contactInfoRepository = contactInfoRepository;
this.roleRepository = roleRepository;
this.commentRepository = commentRepository;

public Result<UserDto> findById(UUID id) {
try {
Optional<User> user = userRepository.findById(id);
if (user.isEmpty())
return Result.error ("User was not found",
"404") ;
else
return Result.ok (user.get () .mapToDto());
} catch (Exception e) {
return Result.error ("Error finding user", "500");

public Result<UserDto> findByPrincipal (Principal principal)

try {
Optional<User> user =
userRepository.findByLogin (principal.getName () ) ;
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if (user.isEmpty())
return Result.error ("User was not found",

"404");
else
return Result.ok(user.get () .mapToDto());

} catch (Exception e) {
return Result.error ("Error finding user"™, "500");

}
}

public Boolean userExists (String login) {
return userRepository.findByLogin (login) .isPresent ()

}

public Result<List<UserDto>> findByName (String name) {

try {
List<User> users = userRepository.findByName (name +

return
Result.ok (users.stream() .map (User: :mapToDto) .collect (Collectors.
toList()));
} catch (Exception e) {

System.out.println(e.getMessage())
return Result.error ("Error finding Users by first

name"™, "500");
}
}

public Result<List<UserDto>> findBySurename (String surename)

try |
List<User> users =

userRepository.findBySurename (surename +

return
Result.ok (users.stream() .map (User: :mapToDto) .collect (Collectors.

"5

tolList()));
} catch (Exception e) {
System.out.println(e.getMessage())
return Result.error ("Error finding Users by middle

name", 1150011);
}
}

@Transactional
public Result<User> create (User user) {

try {
Optional<Role> result =
roleRepository.findByName ("ROLE USER") ;
Role role = result.get();
user.setRole (role) ;
user.setPassword (new
BCryptPasswordEncoder () .encode (user.getPassword())) ;

Jlucm

[1ry1.090301.27.001 13

U3m. | Jlucm Ne dokym. Moonuck | Jama

73




User savedUser = userRepository.saveAndFlush (user)

ContactInfo contactInfo = new ContactInfol();

contactInfo.setUserr (savedUser) ;

ContactInfo savedContactInfo =
contactInfoRepository.saveAndFlush (contactInfo);

return Result.ok(savedUser) ;

} catch (Exception e) {
System.out.println (e.getMessage());
return Result.error ("Error creating User", "500");

}

public Result<String> update (UUID id, UserDto userDto) {
try {
Optional<User> userRead =
userRepository.findById(id) ;
if (userRead.isEmpty())
return Result.error ("User was not found",
"404") ;
User user = userRead.get();
user.setName (userDto.getName () ) ;
if (l'user.getPassword() .equals(""))
user.setPassword (new
BCryptPasswordEncoder () .encode (userDto.getPassword())) ;
user.setSurename (userDto.getSurename () ) ;
user.setlLogin (userDto.getLogin()) ;
userRepository.saveAndFlush (user) ;
return Result.ok ("Update ok");
} catch (Exception e) {
System.out.println(e.getMessage())
return Result.error ("Failed to update user", "500");

}

public Result<String> delete (UUID id) {

try {
attachmentRepository.deleteAll1ByUserId(id) ;
commentRepository.deleteAll1ByUserId(id) ;
taskRepository.deleteAllByUserId(id) ;
workTimeRepository.deleteAl1ByUserId(id) ;
contactInfoRepository.deleteAll1ByUserId(id) ;
userRepository.deleteById(id) ;
return Result.ok("Delete ok");

} catch (Exception e) {
return Result.error ("Failed to delete user", "500");

}
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daiin TaskRepository.java

package task tracker.repository;

import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.data.jpa.repository.Modifying;
import org.springframework.data.]jpa.repository.Query;
import org.springframework.stereotype.Repository;
import org.springframework.transaction.annotation.Transactional;
import task tracker.domain.Task;
import task tracker.enums.Priority;
import task tracker.enums.TaskStatus;
import java.util.List;
import java.util.UUID;
@Repository
public interface TaskRepository extends JpaRepository<Task,
UUID> {

@Query ("select t from Task t where t.user.id = :id")

List<Task> findByUserId(UUID id);

@Query("select t from Task t where t.status = :taskStatus")
List<Task> findByStatus (TaskStatus taskStatus);

@Query ("select t from Task t where t.priority = :priority")
List<Task> findByPriority(Priority priority);

@Query ("select t from Task t where ?1 is null or
lower (t.name) like 21")
List<Task> findByName (String name) ;

@Modifying
@Transactional
@Query ("delete from Task where user.id = ?21")
void deleteAllByUserId (UUID id);

daiin UserRepository.java

package task tracker.repository;

import
import
import
import

import
import

org.springframework.data.jpa.repository.JpaRepository;
org.springframework.data.jpa.repository.Query;
org.springframework.stereotype.Repository;

task tracker.domain.User;

java.util.List;
java.util.Optional;
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import java.util.UUID;

@Repository
public interface UserRepository extends JpaRepository<User,
UuIiD> {

@Query ("select u from User u where ?1 is null or
lower (u.name) like 21")
List<User> findByName (String name) ;

@Query("select u from User u where u.login = ?21")
Optional<User> findByLogin (String login);

@Query ("select u from User u where ?1 is null or
lower (u.surename) like ?21")
List<User> findBySurename (String surename) ;

daiin User.java

package task tracker.domain;

import
io.hypersistence.utils.hibernate.type.json.JsonBinaryType;
import lombok.Data;

import lombok.NoArgsConstructor;

import org.hibernate.annotations.GenericGenerator;

import org.hibernate.annotations.Type;

import org.hibernate.annotations.TypeDef;

import org.springframework.security.core.GrantedAuthority;
import
org.springframework.security.core.authority.SimpleGrantedAuthori
ty;

import
org.springframework.security.core.userdetails.UserDetails;
import task tracker.dto.UserDto;

import javax.persistence.*;
import java.io.Serializable;
import java.util.Collection;
import java.util.Collections;
import java.util.Set;

import java.util.UUID;

@Entity

@Table (name = "users")

@Data

@NoArgsConstructor

@TypeDef (name = "jsonb", typeClass = JsonBinaryType.class)

public class User implements Serializable, UserDetails {
@Id
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@GeneratedValue (generator = "uuid-hibernate-generator")
@GenericGenerator (name = "uuid-hibernate-generator",

strategy = "org.hibernate.id.UUIDGenerator")

private UUID id;
private String name;

private String surename;

@ManyToOne (fetch FetchType.EAGER)
@JoinColumn (name = "role", referencedColumnName = "id",

foreignKey = (@ForeignKey(name = "users fk"))

private Role role;
private String login;
private String password;

@Type (type = "jsonb")
@Column (name = "projects", columnDefinition = "Jjsonb")
Set<UUID> projects;

@OneToMany (mappedBy = "user")
private Set<Task> tasks;

@OneToMany (mappedBy = "user")
private Set<WorkTime> workTimes;

@OneToOne (mappedBy = "userr", fetch = FetchType.LAZY)
private ContactInfo contactInfo;

@OneToMany (mappedBy = "user")
private Set<Attachment> attachments;

@OneToMany (mappedBy = "user")
private Set<Comment> comments;

public UserDto mapToDto () {

return new UserDto (
this.id,
this.name,
this.surename,
this.role,
this.login,
this.password,
this.projects,
this.contactInfo.mapToDto ()

)i

@Override
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public Collection<? extends GrantedAuthority>
getAuthorities () {
return Collections.singleton (new
SimpleGrantedAuthority (getRole () .getAuthority()))
}

@Override
public String getUsername () {
return login;

}

@Override
public String getPassword() {
return password;

}

@Override
public boolean isAccountNonExpired() {
return true;

}

@Override
public boolean isAccountNonLocked() {
return true;

}

@Override
public boolean isCredentialsNonExpired() {
return true;

}

@Override
public boolean isEnabled() {
return true;

}

daiin User.java

package task tracker.domain;

import lombok.Data;

import lombok.NoArgsConstructor;

import org.hibernate.annotations.GenericGenerator;

import org.springframework.format.annotation.DateTimeFormat;
import task tracker.dto.TaskDto;

import task tracker.enums.Priority;

import task tracker.enums.TaskStatus;

import javax.persistence.*;
import java.io.Serializable;
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import java.time.LocalDateTime;
import java.util.UUID;

@Entity

@Table (name = "tasks")

@Data

@NoArgsConstructor

public class Task implements Serializable {

@Id

@GeneratedValue (generator = "uuid-hibernate-generator")

@GenericGenerator (name = "uuid-hibernate-generator",
strategy = "org.hibernate.id.UUIDGenerator")

private UUID id;
private String name;

private String description;

@ManyToOne ()
@JoinColumn (name = "assignee", referencedColumnName = "id",
foreignKey = @ForeignKey(name = "tasks fk"))

private User user;

@Enumerated (EnumType.STRING)
private TaskStatus status;

@Column (name = "date created")
@DateTimeFormat (pattern = "yyyy-MM-dd'T'HH:mm")
private LocalDateTime dateCreated;

@DateTimeFormat (pattern = "yyyy-MM-dd'T'HH:mm")
private LocalDateTime deadline;

@Column (name = "project id")
private UUID projectId;
@Enumerated (EnumType.STRING)
private Priority priority;
public TaskDto mapToDto () {
return new TaskDto (
this.id,
this.name,
this.description,
this.user.mapToDto (),
this.status,
this.dateCreated,
this.deadline,
this.projectId,
this.priority
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®aiin index.html

<!DOCTYPE html>
<html lang="en" xmlns:th="http://thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Title</title>
<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrapR5.2.3/dist/css/boot
strap.css">
</head>
<body>
<nav class="navbar navbar-expand navbar-dark bg-dark">
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(02">
<a class="navbar-brand" href="#">Task tracker</a>
<ul class="navbar-nav mr-auto">
<li class="nav-item active">
<a class="nav-1link" th:href="Q@{/}">Bamaun</a>
</1i>
<li class="nav-item">
<a class="nav-link"
th:href="@{/project/}">lpoeKxTH</a>
</1li>
</ul>
</div>
<form th:action="@{/search}" class="justify-content-md-
center" th:method="post">
<input type="text" name="searchQuery" class=""
th:object="${searchQuery}!" placeholder="Search">
<button class="btn btn-primary"
type="submit">Search</button>
</form>
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(03">
<ul class="navbar-nav mr-auto">
<li class="nav-item">
<a class="nav-link"
th:href="@Q{/user/{id} (id=${userDto.id}) }"
th:text="${userDto.name}"></a>
</1i>
<li class="nav-item">
<a class="btn btn-danger"
th:href="@{/logout}">Buxon</a>
</1li>
</ul>
</div>
</nav>
<div th:if="${project!=null}" class="mx-4 my-4">
<p class="hl">lIpoekT: <span
th:text="${project.name}"></span></p>
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<p th:if="${userDto.role.name==ROLE_ADMIN ||
project.users.contains (userDto.id) }"
class="btn btn-primary my-1"
th:href="@{/project/update/{id} (id=${project.id}) } ">UsmMeHuTs
HaseaHue</p>
<p th:if="${userDto.projects!=null}">
<a th:if="${userDto.projects.contains (project.id) "
class="btn btn-primary"

th:href="@{/task/new/project/{id} (id=${project.id}) }">Cozmars
3amady B npoekTe</a>
</p>
<form class="my-1" th:if="S{userDto.role.name==ROLE ADMIN | |
project.users.contains (userDto.id) }"
th:action="@{/project/{id} (id=${project.id})}"
th:method="delete">
<input class="btn btn-danger" type="submit"
value="Ymanure npoext"/>
</form>
<br>
<br>
<span th:if="${userDto.projects!=null}">
<a th:if="${!userDto.projects.contains (project.id) "
class="btn btn-primary my-3"

th:href="@Q{/project/subscribe/{id} (id=${project.id}) }">Nomnucars
csa Ha npoekt</a>
</span>
<span th:if="S${userDto.projects==null}">
<a class="btn btn-primary my-3"

th:href="@{/project/subscribe/{id} (id=${project.id}) }">Nonnucars
ca Ha npoexkt</a>
</span>

<div class="my-4">
<p class="hl">lomnucumku npoekxkrta: </p>
<p th:each="projectUser: S${projectUsers}">
<a th:href="@{/user/{id} (id=S$S{projectUser.id}) }">
<span th:text="${projectUser.name} "></span>
<span th:text="${projectUser.surename}"></span>
</a>
</p>
</div>

</div>

<a th:if="${project==null}" class="btn btn-primary mx-4 my-4"
th:href="0@{/task/new}">Cosgars samauy</a>

<p class="hl mx-4 my-4">3amaun: </p>
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<div th:if="${tasks!=null}" class="row row-cols-1 row-cols-md-4
mx-4 my-4">
<div class="col mb-4" th:each="task: ${tasks}">
<a th:href="@{/task/{id} (1id=${task.id})}" class="text-
decoration-none">
<div class="card text-white bg-dark">
<div class="card-body">
<h5 class="card-title"
th:text="S${task.name}">Card title</hb>
<p class="card-text"
th:text="${task.description}">Content</p>

</div>
</div>
</a>
</div>
</div>
</body>
</html>

daiin login.html

<!DOCTYPE HTML>
<html xmlns:th="http://www.thymeleaf.org">
<head>
<title>MyBooks</title>
<meta http-equiv="Content-Type" content="text/html;
charset=UTF-8"/>
<link rel="stylesheet"

href="https://cdn.jsdelivr.net/npm/bootstrapR5.2.3/dist/css/boot
strap.min.css">
</head>
<body class="text-center">
<main class="mx-auto mt-3" style="width: 350px">
<form th:action="@{/login}" method="post" class="mt-5">
<hl class="h3 mb-3 fw-normal">Bxon</hl>
<div class="form-floating mt-2">
<input type="text" id="login" name="login"
class="form-control" placeholder="Login" required=""
autofocus="">
<label for="login">Jloruu</label>
</div>
<div class="form-floating mt-2">
<input type="password" class="form-control"
name="password" id="password">
<label for="password">apons</label>
</div>
<div th:if="S${errorMessage}" class="alert alert-danger
mt-2"
role="alert" th:text="${errorMessage}"></div>
<button class="w-100 btn btn-l1g btn-primary mt-2"
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type="submit">Bxon
</button>
</form>
<form th:action="@{/signup}" method="get">
<button class="w-100 btn btn-1g btn-primary mt-2"
type="submit">Perucrpaumusa
</button>
</form>
</main>
</body>
</html>

®aiin task/index.html

<!DOCTYPE html>
<html lang="en" xmlns:th="http://thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Title</title>
<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap5.2.3/dist/css/boot
strap.css">
</head>
<body>
<nav class="navbar navbar-expand navbar-dark bg-dark">
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(02">
<a class="navbar-brand" href="#">Task tracker</a>
<ul class="navbar-nav mr-auto">
<li class="nav-item active">
<a class="nav-1link" th:href="Q@{/}">B3amaun</a>
</1li>
<li class="nav-item">
<a class="nav-1link"
th:href="@{/project/}">lIpoexTu</a>
</1li>
</ul>
</div>
<form th:action="Q@{/search}" class="justify-content-md-
center" th:method="post">
<input type="text" name="searchQuery" class=""
th:object="${searchQuery!" placeholder="Search">
<button class="btn btn-primary"
type="submit">Search</button>
</form>
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(03">
<ul class="navbar—-nav mr-auto">
<li class="nav-item">
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<a class="nav-1link"
th:href="@{/user/{id} (id=${userDto.1id}) }"
th:text="${userDto.name}">Username</a>
</1li>
<1li class="nav-item">
<a class="btn btn-danger"
th:href="@{/logout}">Buxon</a>
</1li>
</ul>
</div>
</nav>

<div class="mx-5 my-5">
<p class="hl" th:text="${taskDto.name}">Task name</p>
<p class="h5" th:text="${taskDto.description}">Task
description</p>
<p class="">
<span th:text="${taskDto.status}"> Task status</span>
</p>
<p class="">
<span th:text="${taskDto.priority}"> Task

priority</span>

</p>

<p class="" th:text="${taskDto.dateCreated}">Task
dateCreated</p>

<p class="" th:if="${taskDto.deadline!=null}"
th:text="${taskDto.deadline}">Task deadline</p>

<p class="" th:if="${taskDto.projectId!=null}"><a

th:href="@{/project/{id} (id=S${taskDto.projectId}) }"

class="text-decoration-none" th:text="${project.name}"></a></p>
<p class=""><a
th:href="@{/user/{id} (id=${taskDto.user.id}) }" class="text-
decoration-none">
<span th:text="${taskDto.user.name} "></span>
<span th:text="${taskDto.user.surename}"></span></a></p>
<a class="" th:if="${userDto.role.name==ROLE ADMIN | |
userDto.id==taskDto.user.id}"
th:href="Q@{/task/update/{id} (id=${taskDto.id}) }">
<button class="btn btn-primary">l3MenuTrs naHuHeie</button>
</a>
<br>
<br>
<form th:if="${userDto.id==taskDto.user.id ||
userDto.role.name==ROLE ADMIN}"
th:action="@{/task/{id} (id=S${taskDto.id}) }"
th:method="delete">
<input type="submit" class="btn btn-danger"
value="Yganmure s3azmauy"/>
</form>
<br>
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<br>

<p class="h4">Comments:</p>

<div th:if="${comments!=null}" th:each="comment:
S{comments}">

<div class="card border-dark mb-3" style="max-width:
20rem; ">
<div class="card-header"><span

th:text="${comment.author.name} "></span> <span

th:text="${comment.author.surename}"></span></div>
<div class="card-body">

<p class="card-text"
th:text="${comment.getContents () }"">Task comments</p>

<p class="card-text"
th:text="${comment.getDate () }">Task comments</p>

<form th:if="${comment.author.id==userDto.id ||
userDto.role.name==ROLE ADMIN}"

th:action="Q@{/comment/{id}/{taskId} (id=${comment.id},
taskId=${taskDto.id})}" th:method="delete">
<input type="submit" class="btn btn-danger"
value="Ygmanurs"/>
</form>
</div>
</div>
</div>

</div>

<form th:action="@{/comment/}" th:object="${newComment}"
th:method="post" class="mx-5 my-5" style="max-width: 20rem;">

<input type="text" th:field="*{contents}"
placeholder="Hanuumre xomMeHTapum" class="form-control"
id="contents"/>

<input type="hidden" th:value="${userDto.id}" class="form-
control" id="user.id" name="user.id"/>

<input type="hidden" th:value="${taskDto.id}" class="form-
control" id="task.id" name="task.id"/>

<input type="submit" class="btn btn-primary"
value="OrnpaBurs" />
</form>

<div class="mx-5 my-5">
<p class="h4">Attachments:</p>
<div th:if="S${attachments!=null}" th:each="attachment:
S${attachments}">
<a th:href="@{/attachment/{id} (id=${attachment.id}) }"
class="text-decoration-none">
<div class="card border-success mb-3" style="max-
width: 20rem;">
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<div class="card-header"><span
th:text="${attachment.user.name} "></span> <span

th:text="${attachment.user.surename}"></span></div>
<div class="card-body">

<p class="card-text"
th:text="${attachment.name}">Task attachments</p>

<p class="card-text"
th:text="${attachment.dateUploaded}">Task attachments</p>

<form
th:if="${attachment.user.id==userDto.id ||
userDto.role.name==ROLE ADMIN}"

th:action="Q{/attachment/{id}/{taskId} (id=S${attachment.id},
taskId=S${taskDto.id})}"
th:method="delete">
<input type="submit" class="btn btn-
danger" value="Ymamurp"/>
</form>
</div>
</div>
</a>
</div>

</div>

<form th:action="@{/attachment/}" th:object="${newAttachment}"
th:method="POST" class="mx-5 my-5"
style="max-width: 20rem;" enctype="multipart/form-data">

<input type="file" name="file"/>

<input type="hidden" th:name="user"
th:value="${userDto.id}">

<input type="hidden" th:name="task"
th:value="${taskDto.id}">

<input type="submit" class="btn btn-primary"
value="OrnpaBurs"/>
</form>

</body>
</html>

®aiin user/index.html

<!DOCTYPE html>
<html lang="en" xmlns:th="http://thymeleaf.org">
<head>

<meta charset="UTF-8">

<title>Title</title>
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<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrapR5.2.3/dist/css/boot
strap.css">
</head>
<body>
<nav class="navbar navbar-expand navbar-dark bg-dark">
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(02">
<a class="navbar-brand" href="#">Task tracker</a>
<ul class="navbar—-nav mr-auto">
<li class="nav-item active">
<a class="nav-1link" th:href="Q{/}">Bamaunu</a>
</1li>
<li class="nav-item">
<a class="nav-1link"
th:href="@{/project/}">lpoeKrTH</a>
</1li>
</ul>
</div>
<form th:action="Q@{/search}" class="justify-content-md-
center" th:method="post">
<input type="text" name="searchQuery" class=""
th:object="${searchQuery}" placeholder="Search">
<button class="btn btn-primary"
type="submit">Search</button>
</form>
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(03">
<ul class="navbar-nav mr-auto">
<li class="nav-item">
<a class="nav-link"
th:href="@Q{/user/{id} (id=${userDto.id}) }"
th:text="${userDto.name}">Username</a>
</1li>
<li class="nav-item">
<a class="btn btn-danger"
th:href="@{/logout}">Buxon</a>
</1li>
</ul>
</div>
</nav>

<div class="mx-5 my-5">
<p class="hl">
<span th:text="${userDtoFound.name}">User name</span>
<span th:text="${userDtoFound.surename}">User
surename</span>
</p>
<p class="">JloruH: <span
th:text="${userDtoFound.login}">User login</span></p>
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<p class=""
th:text="${userDtoFound.contactInfoDto.address}">User
address</p>

<p class=""
th:text="${userDtoFound.contactInfoDto.phoneNumber}">User phone
mumber</p>

<p class=""
th:text="${userDtoFound.contactInfoDto.email}">User email</p>

<a class="" th:if="${userDto.id==userDtoFound.id}"
th:href="@{/user/update/{id} (id=${userDtoFound.id}) } ">
<button class="btn btn-primary">U3MenuTrs maHHbe</button>
</a>
</div>

<p class="hl mx-4 my-4">IpoekTu</p>
<div class="row row-cols-1 row-cols-md-4 mx-4 my-4">
<div class="col mb-4" th:each="project: ${projectList}">
<a th:href="Q{/project/{id} (id=S${project.id}) }"
class="text-decoration-none">
<div class="card border-dark">
<div class="card-body">
<h5 class="card-title"
th:text="${project.name}">Card title</h5>
</div>
</div>
</a>
</div>
</div>
<div class="mx-5 my-5">
<form th:if="${userDto.id==userDtoFound.id}"
th:action="@Q{/user/{id} (id=${userDtoFound.id}) }"
th:method="delete">
<input type="submit" class="btn btn-danger"
value="Yganure akxkayHT"/>
</form>
<form th:if="${userDto.id!=userDtoFound.id &&
userDto.role.name==ROLE ADMIN}"
th:action="@{/user/{id} (id=S${userDto.id}) }"
th:method="delete">
<input type="submit" class="btn btn-danger"
value="Ymanure nojb3oBaTesnsa"/>
</form>
</div>
</body>
</html>

daiin user/update.html

<!DOCTYPE html>
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<html lang="ru" xmlns:th="http://thymeleaf.org">
<head>

<meta charset="UTF-8">

<title>Title</title>

<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrapl5.2.3/dist/css/boot
strap.css">
</head>
<body>
<p class="form-control" th:text="${error}"></p>
<form th:action="@{/user/{id} (id=${user.id}) }"
th:object="S${user}" th:method="put">

<p class="form-control">
<label for="name">Uma </label>
<input type="text" th:field="*{name}" id="name"/>
</p>
<p class="form-control">
<label for="surename">damuinsa </label>
<input type="text" th:field="*{surename}"
id="surename" />
</p>
<p class="form-control">
<label for="login">Jloruu </label>
<input type="text" th:field="*{login}" id="login"/>
</p>
<p class="form-control">
<label for="password">laposs </label>
<input type="text" th:field="*{password}"
id="password"/>
</p>
<p class="form-control">
<input class="btn btn-success" type="submit"
value="OrnpaBurs" />
</p>
</form>
</body>
</html>

daiin user/update.html

<!DOCTYPE html>
<html lang="ru" xmlns:th="http://thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Title</title>
<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrapR5.2.3/dist/css/boot
strap.css">
</head>
<body>
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<nav class="navbar navbar-expand navbar-dark bg-dark">
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(02">
<a class="navbar-brand" href="#">Task tracker</a>
<ul class="navbar-nav mr-auto">
<li class="nav-item active">
<a class="nav-1link" th:href="Q{/}">Bamaumu</a>
</1li>
<li class="nav-item">
<a class="nav-1link" href="#">IlIpoekTu</a>
</1li>
</ul>
</div>
<form th:action="@{/search}" class="justify-content-md-
center" th:method="post">
<input type="text" name="searchQuery" class=""
th:object="${searchQuery}" placeholder="Search">
<button class="btn btn-primary"
type="submit">Search</button>
</form>
<div class="collapse navbar-collapse justify-content-md-
center" id="navbarsExample(03">
<ul class="navbar-nav mr-auto">
<1li class="nav-item">
<a class="nav-1link"
th:href="@Q{/user/{id} (id=${userDto.id}) }"
th:text="${userDto.name}"></a>
</1li>
<li class="nav-item">
<a class="btn btn-danger"
th:href="@{/logout}">Buxon</a>
</1li>
</ul>
</div>
</nav>
<form th:action="@Q@{/task/{id} (id=S${task.id}) }"
th:object="${task}" th:method="put">

<p class="form-control">
<label for="name">lma zamaum </label>
<input type="text" th:field="*{name}" id="name"/>
</p>
<p class="form-control">
<label for="description">Onucauue =zamaum </label>
<input type="text" th:field="*{description}"
id="description"/>
</p>
<p class="form-control">
<label>lpuopurer 3amaum </label>
<select th:field="*{priority}" class="custom-select">
<option th:each="priority: ${priorities}"
th:text="S${priority}"
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th:selected="${priority==task.priority}"
th:value="${priority}"></option>
</select>
</p>
<p class="form-control">
<label>Craryc samaum </label>
<select th:field="*{status}" class="custom-select">
<option th:each="status: ${taskStatus}"
th:text="S${status}"
th:selected="S${status==task.status}"
th:value="${status}"></option>
</select>
</p>
<p class="form-control">
<label for="deadline">KoHeuHada paTa </label>
<input type="datetime-local" th:field="*{deadline}"
id="deadline"/>
</p>
<p class="form-control">
<input class="btn btn-success" type="submit"
value="OrnpaBurs" />
</p>
</form>
</body>
</html>
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IMpunoxenue B
(OGs3aTenpHOER)
Tpekep 3anau

[IpesenTanus
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BbinyckHaa KBanndpumkauMoHHaA
paboTa Ha TeMy «TpeKkep 3aaay»

ABTop paboTbl:

cTyneHT rp. 20BBIM2 lNopo>kaHnH Apocnae AnekcaHgpoBu4
Hay4Hbln pykoBogMTENb:

A.T.H., npodeccop 3nHKKH Cepren AnekcaHapoBuY

Mensza 2024

Llenb paboTthbl

OcHOBHOW Uenbo gaHHOW paboTbl ABnsAeTcA paspaboTaTb

npunoXeHwue «Tpekep 3agay» 4714 OTCNeXMBaHUA 3adaud OH/alH.
Mpuno>xeHne [OOMKHO MO3BOAATL MNOMb30BaTeNAM CO34aBaTb
3agayvn, Ha3Ha4vaTb Ha HMUX OPYrmux nonb3oBaTenen, rpynrnnMpoBaTb
9TW 3agayn B NpPoeKkTbl. TakxkKe MNpUNoXeHune O0/KHO MO3BOMNATb
OCyLLECTBNMATL pErMcTpatLmMto 1 aBTOpPMU3aLMKO TMOMb30BaTeENA,
penakTnpoBatb MHGOPMaALMIO O NONb30BaTENE.
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AKTYyanbHOCTb paboTbl

B koHTekcTe pabouyen cpenbl nnaHMpoBaHWe 3apad urpaer
KMHYEBYHD poOlb B  MNPOAYKTMBHOWM  opraHusauuvm  Tpyaa.
MpunoxeHUa AaOnNA OTCMeXMBaHMA 3adad MNo3BONAKT ObICTPO
nogobparb 3agady caMoOMy M MPUCTYNUTb K €€ BbINO/HEHUIO UMK
PYKOBOACTBY Ha3HauMTb 3agady Ha paboTHWKA, OCHOBbLIBAACH Ha
HbIHELLHMX MNpuopuTeTax KomMaHabl. TeM caMbiM ONMTUMU3UPYA
paboumnin npouecc, nyteM adpPekKTUBHOIO pacnpeneneHna BpeMeHN
nonb3oBartesniei.

AHanoru

OHnalH-cepBuUc «Todoist»

CerogHa
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AHanoru

OHnanH-cepBUC «Asana»

CaaTb AMNAOM
Q,su,;v x Qu —

ockpecense, 14 Anpens.
[obpbiii Bevep, yarik

My tasks &

AHanoru

OHnatiH-cepBuc «TickTicks
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[TocTaHOBKa 3agauyu

MpunoxeHWe 4OMKHO COOTBETCTEOBATL CEAYIOLLMM TPEBGOBAHUAM:

* MpefocTaBnATh AaHHble 0 NOb30BaTeNe, 3aa4vax U NPOeKTax;

* MPOBEPATL KOPPEKTHOCTL BEOAUMOM MHOPMaLnn B 6asy AaHHbIX;

* penakTvpoBaTb, 06aBNATh W YAANATb AaHHbIE O NMOMb30BATENE, 3a0a4ax U NPoeKTax;

* obecneumBaTb 6e3onacHOCTb AOaHHbIX, MO3BO/JIAA B3aMMO,ﬂ,eI;ICTBOBaTb C 3aja4v4aMn N NpoekTamu,
TONbKO aBTOPHN30BaHHbLIM NONb30BaTENAM.

I'Ip|/|r|0>KeH|/|e A0/KHO NpeaocTaB/IAThL NOMb30BaTeENAM cne,qyrou_l,mﬁ d)yHKLI,I/IOHaI'IZ
* pPerncTpaunid n aBTopm3ayna;
* Co3paHve 3agavn M NpoeKTa;

* peaaKkTtmposaHume, pobaeneHne n yAaneHe gaHHbIX O No/ib30BaTene, 3agadve v NpoeKTe;

Ncnonb3yeMble TEXHO0TUN

ks Java

—_—

Spring

DBEEIVEI' Framework

'{ Q i PostgreSQL Apache
oo g /2. Tomcat
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ApPXUTEKTYPA NMPUITO>KEHUA

B kauecTBe WabnoHa npoekTMpoBaHuA 611 BbibpaH Model-View-Controller
(MVC) — cxema pasgeneHmAa gaHHbIX NPUNOXEHWA 1 YyNpaBnAKLLEN NOTMKN Ha TPK
OTAENbHbIX KOMMOHEHTa: Mofenb, NpeAcTaBNeHne U KOHTPONNep — TakuM obpasom,
uTo MoANOUKALMA KaXKA0ro KOMMNOHEHTa MOXKET OCYLLIECTBNATLCA HE3AaBMCUMO.

Mogenb (Model) npegocTtaBnAaeT gaHHble NpeaMeTHOM obnacTtu
NnpeacTaB/EHUIO U pearnpyeT Ha KOMaH4bl KOHTponnepa, N3MeHAA CBOE COCTOAHME.

MpeactaeneHue (View) otBeyaeT 3a oTo6pa>keHWe AaHHbIX NpeaMeTHOM
obnacTtu (Moaenu) nonb3oBaTesnto, pearnpya Ha U3MeHeHUA MoaenNw.

KonTtponnep (Controller) uHTepnpeTupyeT AeCTBMA NONbL30OBaTENSA,
ornogeLlaa Moaenb 0 He06X0AMMOCTHU MBMEHEHUH.

ApXUTEKTYpPa NPUNOXKEHUA

Jlucm
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[MpunoxxeHune «Tpekep 3agay»

CTpaHWLbl aBTOPU3aLMN U permcTpaumnm

Bxoga,
Noruw Nma é
admin
Pamuaua
Maponb
Mapons
3aperecTpupoBaThCcs

[MpnnoXkeHue «Tpekep 3agay»

[naBHaA cTpaHMLa NPUNOXKEHMA

Title n nepesect nae

3agauu:

bruhhh akycyk nrtrth
fFafaf bt tyhtyh
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CTpaHuubl co3gaHMAa M USMeHeHMA 3a4a4u

[MpunoxkeHune «Tpekep 3agay»
CTpaHVI La 3aga4u
Jlucm
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CTpaHunua co CMCKOM MPOEKTOB No/ib30BaTens

Task tracker 3apaun

Search  varoslay | Beikon

Bawwu npoekTbl

jegkrej

‘ ‘ proekt

[MNpuno>keHune «Tpekep 3agay»

Moanucumkm NnpoekKTa:

3agauun:

CTtpaHuua npoekTa

N3m.

Jlucm

Ne dokym.

lMoodnuck

[lama
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[Mpnno>keHue «Tpekep 3agay»

CTtpaHuua c nHpopMaumnen o nonb3oBaTtene

Task tracker _ Search Beixog

Yaroslav Gorozhanin
Noruw: admin

brul n
Wsnenars garsisie

[MpoekTbl

Jegkre] | proekt

Pe3ynbTatbl paboThl

Peaynstatom paboTbl ABnAetTcA pazpaboTaHHoe npunoxXeHune «Tpekep
3apad», KoTopoe HaasbiBaeTcA TaskTracker, a TakKkKe OTUYET, B KOTOPOM
npeacTaBneHbl peaynstatel TECTUpPOBaHMA pa3paboTaHHOro NporpaMMHOro
obecneueHun, onucaHme paspaboTkn M NoapobHbIA pa3bop ero OCHOBHbIX
$YHKLMOHAaNbHbIX 0COBEHHOCTEN.

PaSDaGOTaHHOB npunoXeHne Mno3BOMAET MO/b30BaATENO COo34aBaTtb,
M3MEHATb U YAaNATb 3adayu, 06beaNHATL NX B NMPOEKTbI, a Tak>ke OCTaBNATb K
yaoanAate K HAM KOMMEHTapuK W 3arpyartb, CKauuBaTb M yaoanAte ¢anneol,
npuUKpenneHHole K 3agadyaM. [locne npoBedeHMA TeCTUPOBaHMA 6blno
BbIACHEHO, yTo pa3paboTaHHoe npuno>xeHume COOTBETCTBYET BCEM
NMocCTaBNEeHHbLIM B Ha4ane pa60Tb| Tpe6OBaHI/IFIM 7] paﬁoTaeT KOPPEKTHO.
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Cnacunbo 3a BHMMaHue

ucm

Ne dokym.

Moonuck | Jama
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