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Explanatory note: 103 p., 33 figures, 15 tables, 4 appendices, 25 sources.

Object of research: the process of developing server part of the volunteer
platform.

Subject of research: models and methods of creation and choosing appropriate
architechture of server part of the volunteer platform.

Purpose of Master's thesis: Designing and optimizing a universal backend of a
volunteer platform that enables them to connect with members, subscribe one-to-one,
share messages, create announcements, place announcements and communicate
through comments.

Research methods: the following methods were used to solve the problems: data
analysis, database architechturing, object-oriented programming, trigonometric
functions, pattern programming.

Originality of research is that for the first time the created program not only
combines functionally that presented systems have, but also provides new capabilities.

The practical value of the results consist of developing and optimization of the
server part of the volunteer platform, which facilitates the interaction between
volunteers and helps them to build effective interaction.

List of keywords: program, volunteer, network, site, browser, server,
information system, device.
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BCTYII

B Ham yac, BOJIOHTEPCBKHMM pPyX LIMPOKO PO3IOBCIODKEHUN cepel JIIoAeH
pi3Horo Biky. CKJIaJHO YSBUTH, K MM O MPOTPUMAJHUChH MiJ 4Yac MOBHOMAIITaOHOI
BilfHH, sIKIIIO O HE JOMOMOra BOJOHTEPIB Ta Hebamyxux moaeil. BogHouac, criekTp
JIOTIOMOTH BOJIOHTEPIB JI0BOJI1 LIUPOKUIL: (piHAHCOBA, MaTepiajibHa, MOpajbHa Pi3uyHa
goromora, Tomio. IIOHATTS «BOJIOHTEp» MOKe OYTH BH3HAUEHUH sIK ocola, IO
3MIACHIOE TOMOMOTY Ha JTOOPOBUIRHUX 3acajiaXx, HE OTPUMYIOUM 3a 1€ MaTepiasibHOi
BUHAropoAn. Y Ham yac B YKpaiHi JTOBOJIi BOJIOHTEPIB, THUX, XTO JOIOMAarae
BOJIOHTEPCHKUM (DOHIAM, Ta THX, XTO TOTPEOYy€e JOMOMOTH KOTPHUM HAJ3BUYANHO
Ba)KJIMBO MaKCUMaJIbHO €()eKTUBHO KOMYHIKYBaTH Mi>K COOOI0 Ta BUKJIagadyaMu. [Ho1
e BiIOYBa€ThCS 3a JOMOMOTOI0 PI3HOMAHITHUX MECCHJKEpIB, Takux sK Viber,
Telegram, ne po3TalIOBYIOTHCS aKTyaldbHI OTOJIOIICHHS, 1HOAI 3a JOMOMOTO)
TelaeB31MHUX e(dipiB, /1€ Beaydl pO3MOBIAAIOTH MPO OpraHizaiii, KOTpi 3aMarThCs
JIOTIOMOTO0, TaKOX ICHYIOTh OHJIAWH PECYpCH 1€ BEAEThCS IMOMIYK THUX KOMY
JOTIOMOT'TH, 200 XTO Ma€ MOXKJIUBICTh JOTIOMAaraTH.

Bonnouwac, sKmo B3STH 1HTEPHET CAWTH, TO ICHYIOUYl BOJOHTEPCHKI OHJIAWH
m1aThOpMu MarOTh JOBOJI Pi3HUH (YHKITIOHAT: HANPUKIIAA, OJUH CAUT MOXXE MaTh
CHUCTEMY TIOKa3y HOBHMH Ta HE MaTH ()YHKIIOHAJ KOPHUCTYBAYiB, a 1HIIWKA - HaBIIaKH.
Tox, 3a MeTy Oyno TOCTaBICHO: TMoO-TMepiie, 00 ’€aHATH KOPHUCHHM ICHYIOUHM
byHKITIOHAI, TTO-ZIpYyTe, J0/IaTH HOBUX MOXKJIMBOCTEH IO pO3POOTIOBAHOI CHCTEMH.

OTxe, B mepImioMy po3AUT MPOAHATI30BAHO MPEIMETHY Taly3b, PO3TISHYTO
HasiBHI BOJIOHTEPCHKI TUIATGOPMHU Ta TOPIBHSIHO iX 3 pO3POOITIOBAHUM MPOIYKTOM,
TaKOX  CPOPMYNIbOBAHO BHUMOTH IMIOAO  (QYHKI[IOHATHHUX  XapaKTEPUCTHK,
iHbopMaIiitHOT Oe3mneKku, mapaMeTpiB TEXHIYHUX 3ac0o0iB. [[pyruil po3ain MiCTUTH
OMMKMC BHUKOPUCTAHMUX MaTEeMaTMYHUX MeETomiB Ta Qopmyn. B Tperbomy posmimi
JI€TaIhHO OMMUCAHUIA PO3POOITIOBAHMI IPOAYKT: BUKOPUCTAHA apXITEKTypa, cxema 0as3u

JAHUX Ta CIIOCOOM B3a€EMO/IIT 3 IPOTPAMHHUM IHTEPPEHCOM.



PO3JILI 1
AHAJII3 MPEJIMETHOI F'AJIY3I TA TOCTAHOBKA 3AJAYI

1.1. 3araabHi BitoMoCTi 3 IpeAMeTHOI rajy3i

1.1.1. BosioHTEpPCTBO B CBITI

3 naBHIX-AaBeH JIOAM 3aiiMalMCs THM, IO 3apa3 HAa3WBAIOTh BOJOHTEPCTBOM.
CtBopenHst MixHapoaHoro komitetry UepBonoro Xpecra JXXanom-Aupi J[roHaHOM Y
1859 potii yacTo BBaXXarOTh MOYATKOM CY4aCHOI'O BOJOHTEPCHKOIO PYXYy B 3aX1IHHUX
kpainax. Moro inesMu KepyroThcs BOJOHTepH B ychomy cBiti[18]. ITpoTsrom 20
CTOJNITTS BOJIOHTEPCTBO aKTHBHO MOIMHUpPIOBaiocsi. OCOOIMBO 1€ MPOSIBISETHCA Y
JIOTIOMO31 TOCTpaXK1aauM Bia HaciijkiB [lepinoi cBiTOBO BifiHU. Y cepenuHi CTOMITTS
nia erigoro FOHECKO 06yB crBopenuit KoopauHaiiiitHuii KOMIiTET 3 MIKHAPOIHOTO
BosiontepctBa (CCIVS) 31 mrab-kBaptuporo B Ilapwki. Pawnime BosiOHTepaMu
HA3MBAJIM THX, XTO MINIOB JOOPOBOJBLIEM Ha BIMCHKOBY ciyx0y. «BomoHTep» sk
OKpEeMHiIl TepMiH 3’ IBUJIOCH TPOXH Mi3HilIE: Y KpaiHax 3axony — 3 apyroi Tpetunu 20
CTOJIITTSI, HA TIOCTPAISTHCEKOMY MpocTopi — 3 1990-X pokis.

3 1970 poxy MixHapoaHa acoiiaiisi BOJOHTEPCHKOI CITy>KOM KOXKHI JIBa POKU
opraHizoBye BcecBiTHil KoHrpec BosioHTepiB. Ha Takiit 3ycTpiui B [Taprxki B 1990 pori
Gy1a mpuiiHATA Mepina 3araabHa IeKIapallis BoloHTepiB. Moro 6yi10 meperisHyTo Ha
3yctpiui B AMctepaami B 2001 porri. 3okpema, BOJOHTEPCTBO MOKE BTLIIOBATH Ta
3MIITHIOBATH TPOMAJY, IMKITYBaHHS, TIOCTYTH, COIIAJIbHY BiIMOBINATBHICTh, HABYAHHS
Ta PO3BUTOK, MOXKE 3MIITHIOBATH CYCITUIBCTBO Ta BUPINIYBATH COIIaJIbHI TIPOOIEMH.
Jlekmapartiis miATPUMY€E MPaBO Ha BOJOHTEPCTBO JIJIS BCIX YOJIOBIKIB, XKIHOK 1 JIITCH
HE3aJIeKHO BiM pacu, penirii, (BUYHAX XapaKTePUCTUK, COINAIBHOTO Ta

E€KOHOMIYHOTO cTaTycy. [1]
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CCIVS

Coordinating Committee for
International Voluntary Service

Est. 1948

Puc. 1.1.Jlorotun KOOpAMHALIITHOTO KOMITETY MI>KHapOIHOT BOJIOHTEPCHKO1

ciyx6u (CCIVS)

1.1.2. BoioHTepcTBO B YKpaini

Ve B mepili POKH HE3aJICKHOCTI YKpaiHM BOJOHTEPCTBO OKHMBAE 1 MOYMHAE
po3BUBATHUCH. 1992 pik BBaXKAETHCS JATOI0, KOJIM CITy>K0a Oepe CBiii MoYaTokK, a came -
«Tenedpon moBipw», B SKiil mpamoBaid BUKIOYHO BojoHTepu[25]. Heszabapom
BUHUKAIOTh OpTaHizaIlii, ki HOUMHAIOTH PeaTi30ByBaTH HaPI3HOMAHITHIIII COITIaJIbH1
IPOEKTH, TaKl SK: JOMOMOTa Ba)KKOXBOPUM, OaraToITHUM CIM’sIM, MIKIyBaHHS 3a
OJIMHOKUMH JIFOABMHU TMOXHUJIOTO BiKY, IHBaJiaMH. AKTHBHO PO3BUBAETHCS HAIPSM
60potbou 3 po3noscrokeHHsIM CHIJly Ta gomoMoru Hapko3anexHUM.

3a mepuux pokiB HE3aJeKHOCTI 0COOTUBO €(PEKTUBHO MPAIIOIOTh BOJIOHTEPCHKI
HAIPSIMHU IT1]1 eTi010 PENITIHHIX OpTraHi3alliif, B TOMY YHCJI1 TPOTECTAHTCHKUX IIEPKOB.
Jlns mpuknany, Ykpaincbka YHIOHHA KOH(EPEHIIis IIEPKBU aIBEHTUCTIB ChOMOTO JTHS
y cepeauni 1990-x pokiB iHiIliFOBajla CTBOPEHHS AJBEHTHCTCHKOI MEIMYHOI acoItiamii
VYkpaiau (mpoaoBxye misTd 1 cboroadi, B ii psgax monan 700 daxiBiiB BHIIOL 1
cepenHboi KBamidikamii, SKi HAJAAIOTh MEIWYHY JOMOMOTY HYXICHHUM B PI3HHUX
perioHax kpainu). BomHodac, 3a momomoror YKpaiHChKOI TIOTEPAHCHKOT IEPKBU BKE
Ooimpm HiK 15 pokiB mpamroe “Menuuna kimiHika Ha Kosecax’. I'pomamum Apwmii
CIACIHHS pealli3yloTh Takl mporpamu, sk “Jlira mumocepas’™ (3amo4yaTkoBaHa st
00CIIyrOByBaHHS CaMOTHIX XBOPHUX JIIOJI€H, MPUKYTUX A0 JiKKa), “Bimkputi nsepi”

(nepenbavae pI3HOMAHITHY JONOMOTY OyAuHKaMm sl 0ci0 MOXWJIOro BIKY),
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“InTeHcuBHA KOpeKUis~ (CHpSMOBaHA Ha KOPEJSLII0 IHTEJIEKTYalbHOTO PO3BUTKY
HEMOBHOJIITHIX y NPUTYJIKaX Ta AUTAYUX OyIMHKax). 3a TpbOMa IPOEKTaMU —
“Jlomarng omika”, “Jlonomora Ha Kojecax JiTsM Byauui”, “KoHcynbTaTUBHUI LIEHTP
TUTSL SKIHOK, TOCTPAaXKJAINX Bl TOPTIBIIL JIIOABMU ™ — MPaIOl0Th CTpyKTypHu “Kapitac”
VYKpalHChKOI TpeKO-KaTOJMIBKOI HEpKBU Yy XMEIbHULBKIA 001acTi. Y JIesIKux
HaceJeHUX NYHKTax 3aKapnaTchbKOro PErioHy ocepeakaMu PUMCBbKO-KaTOJIMIBKOT
IEPKBH 0YJI0 3aCHOBAHO MEPEKY OC3KOIMITOBHUX anTek[24].

Baprto Big3HauuTH, 110, HE3Ba)KAaKOYM HA Te, 110 BOJIOHTEPCHKA MISUTHHICTH B
VYkpaini oiniiiHo 3akpimieHa 3akoHom[16], 3aramom, g0 momid 2014 poky,
BOJIOHTEPCBKUI pyX B YKpaiHl pO3BUBABCS JAOCUTh MIISIBO, Y HOPIBHSHHI 3 HIIUMHU
KpaiHamu cBiTy. 3rigHo peituary World Giving Index B 2010 pori Ykpaina 3aiimana

aumie 150 micie (TUTbKK 5 MPOLIEHTIB HACENICHHs OYJI0 3aJy4eHO JI0 BOJIOHTEPCHKOT

po6otn) (puc 1.2.).

Russian
Federation

) Ukraine
Republic

of Moldova

Hungary
Georgia

Turkey

) e Azerbaijan
134 4
Central and
Armenia Eastern Europe

Bosnia and
Herzegovina

The former
Yugoslav

Republic of
Macedonia

Puc. 1.2. Peiituar World Giving Index, niearpansna ta cxigaa €spona(2010 p)
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JUist BUSABIEHHA TepeBar i HEJOJIKIB ICHYIOUMX OHJAlH BOJOHTEPCHKUX
m1aTgopM, 1110 CXO0K1 Ha pO3pOOIIOBAHUI JOIATOK, BAPTO PO3IIISIHYTH TaKl NPUKIAAH,

sk UA Helpers, volonter.org Ta zaporuka.org.ua.

UA Helpers
UA Helpers 6yB cTBOpeHUI 3apajid MOJETTICHHS JOTICTUKU Cepel] BOJIOHTEPIB.
Horo merta: 1omoMorT BOJIOHTEpaM, aKTUBHUM IPOMAJIsTHAM, SIK1 XOUYTh JTOJTYUUTUCS

710 IHIIIATUB Ta JIIOJSAM, SIKI HOTPEOYIOTh JOMOMOI'Y — 3HAWTH OJiHE 0{HOTO.[3]

‘F helpers XroMu  3BOPOTHIA 38'AI0K

BonoHTepcbKi Ta rpoMaacKi
iHiLiaTUBK, WO NpaLoOTb B
YKpaiHi Ta 3a ii Mexxamu.

Hagaio aonomory Mpowy Aonomoru

Nponoauuii

© Xepxds 16 roian Tou ) Q Kl 23 cutumat 1mn t Q Avinpo fu]

Xouy ponomaraTn BONOHTEP CaHiTap-BonoHTep

Kowntaktn

KomTakti
Kouraktn

@ Binbui pywu (sonowrepm) § Binowi pykw (sonowtepw)

Puc 1.3. CraproBa cropinka UA Helpers

3a CTPYKTYypOIO, CAalT MOJICHUH Ha IBa HATIPSIMKH: TIPOTIO3HIIIT Ta POXaHHS.

Jlo mpomno3uIliii HaIeXuTh 1HGOpPMAIIis PO Te, e y MICTI 00JaIITOBAaHI MICIs
JUTSL HIWIITY, 1€ MOKHA OTPUMATH Xap4i, OJIAT, MEIUKAMEHTH Ta MEIUYHY JTOTIOMOTY,
MOCIIYTH 3 TIEPEBE3EHHS, TICUXOJIOTIYHY JIOMTOMOTY Ta IHIIIE.

Bognouac, y kareropii «lIpoxaHHs» MOXXHAa [i3HATHCS, SIKOT CITIBydYacTi
MOTpeOyIOTh BOJIOHTEPU YW TPOMAJSHHA. Hampukimam: mpomyKTiB Juisl IPUTOTYBAHHS
k1, (I3MYHOT AOTIOMOTH Il COPTYBAHHS YU PO3BAHTAXKyBaHHS TOBapiB, MaJbHOTO,

JIOTIOMOTHY BIMCBKY, OJSITY Ta 1HILIOTO.



9 Norauis v Y Katercpis
Mponoauyii
@ Xopein 14 o osy th Q@ Ko 2 rogunn rou i)
Xouy ponomaratv BONOHTEP
NOBIK, My T € GaaHHA | M3C NOBONOHTEPHTY *pyKaMK
o rory
KoHTakTh
KoHTakTh
0BE3017597 Tenerpam
ttps/t.me/NVeckeshka
& BinbHi pyku (BonoHTepu) J BinkHi pyku (BonoHTepH)
@ Ber Yipainea, 3akopack 7 il 10 th @ B Yupaina, Kuin 3 i 1o t
DYTEONKK Xouy aonomorTtu,3apas B Kuesi
Nikap CiMERHIMA,NEPEKNARaM aHIIHCEKOLMONY
HAnATY KMTNO B Kii B OBRACTI, Ofemy By
KoHTakT
KoHTakTh
0686870895
https:/Avww.instagram.comicreative.depa
% Oanr Ylbxa b= uno / Hiunir
% Onsr
# Meaukamentn [ Meguuna ponomora
&% Mewmxonorivxa ponomora
@ Ber Vipainea, Muin & i 100y th

Maio guTAYKMA oaAr i B3yTTA, a

TaKoMX 3anacHwWia Bogin

[l0BPOT0 AHS. 7l M3k AMTANARA GAST Ha AIBUUHKY

W Binbmi pyw ([sonontepm)

@ Ben Ypaina & i 1oy i)

NpoxanHs

@ Awinpo 2w row th
CaHiTap-BonoHTep

KGHTaKTH

1096 257 75 B, Mecewmxepn Ha 033 562 64 25

Meguuna ponomora

& Binbwi pysw (sononTepn)
@ Bon Yipaina, Kutis £ i 1oy t
Qasr
Tenni pe
KoHTakTh

0620172100

< Onsr
@ Oneca 4 i ou t

Bipnam ogar Ta B3yTTA (3MMOBMA
Ta niTHIA)

Puc 1.4. Tlpuknan oronomens UA Helpers
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Jlnst momryky iHopMaliii noTpidHO 0OpaTH JoKaIliio Ta HEOOXiIHY KaTeropito. 3a

noTpeOu o00paTh HampsMOK - “mpomo3ulis’” abo “npoxaHHs”, TaKUM

KOPHUCTYBau OTpUMA€E TEpeNiK aKTyallbHUX BOJOHTEPCHKUX MPOMO3UIliid abo

BiJl BOJIOHTEPIB YU IIPUBATHUX OCIO.

7

BepertHA HaNPAMKIB, NPUBOPKYBAUKA X3OCY.
CTRYXTYPY

HanosHeHs. TOUMAIO BCe NI KOHTPoneMm. Bia

MeHE — GAUEHNR POIBUTKY CAITY Ta eMOuiiHa

NIATPMKE YCiX YNeHiB KOMaHAW.

MonynapHi NUTaHHA

Ans yoro uen cant? v

CTpyKTypa canty?

AK wykaTu iHpopmauio? v
Ak ony6nikyBaTn iHpopmauilo Ha canTi? L
Y MoxHa nosipaTH indopmauii? v

helpers

KomyHikyio, po3nosinaio, Hanaromkyo i sipio, wo
POBNIO CBIT KPaLLMAM. R CAATY BUMMKNa PAnToso,
KON 8 Nopwel GPATHCS 33 BONOKTEPCTBO
NO6aMMNA, WO € BXE MINLAOH iHiLiaTve Ta
HEAMOBIPHYX MIOREH, 3NMWIMNOCR iX NHWe
noeavaTy

é .

Hagalo gonomory Mpowy aonomoru

usaiin creopeno Happy e sonowTepCexmx 3acasax 2022

Puc 1.5. Ilpuknan nocunans 11 myOJikaiii OrojJomieHsb.

YNHOM

noTped
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Jlnst myGutikariii orosiomeHHs Tpeda HatucHyTy "Hanaro nonomory" a6o "lIpomry
nonoMoru", e BIIKPUETHCA CIelliaibHa aHKeTa, Ky HEeoOXigHO 3amoBHUTH. Ilicis

LBOTO aHKETy OTPUMAIOTh AIMIHICTPATOPU CaWTy, fKi, MICIsA MEPEeBIPKU IaHUX,

yOJIKYIOTH 1i.

volonter.org
volonter.org — 6yB ctBopenuii y 2014 porti 3a cripusiaas ['O "LeHTp cripusiHHS
BOJIOHTEPCbKOMY pyxy BoinonTep.opr" Ta Bojonrtepchbkiil iHiuniatusi "I'epoi ATO"
3aBnanHs miaaThopMu - MOOYNYyBaTH TOPU3OHTAIbHI 3B'I3KM Ta BCTAHOBUTHU

e(i)eKTI/IBHy KOMYHiKaIIiIO MIXK BOJIOHTCpPpaMH, BOJIOHTCPCBKHMHU TIpPyIlaMU Ta

IpPOMaJICbKMMHU OpraHizaiismu. [4]

ax 11E AP AL
AK LEE TIPALLIO

LoNoMOXiTs iHLMM YBaTH BU3HaHI NPORKTH 4

3aBAAKM CBOIM awqm Ta yMiHHAM

Kareropii © leorpatin ~

Betepanm . Apmin </> Imeexrop @ Pedopuu
282 Nepecanowuy " am Bu Mown 3 meaniasicnio Il ocema
A voma 4% Meanuwna R A moaw @ Typuam
b Exonoin &g cropr ' 3a0mcT RApHK ¥ xymrypa
@ npasa nopuin @  Moxuaponui npoext B vpsauicraka @ ces lnwe

CruHyTH Mokazath

MpoekTn Beboro: 0

Puc 1.6. CraproBa cropinka volonter.org

[Tlin wac peectpamii KOpPUCTyBady HAIa€ThCS BUOIP CTaTycy: BOJIOHTED,

rpoMajIChKa OpraHi3allisi Y rpOMaJICHKUI aKTUBICT.
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OnoHTe] AKTHBICT raHizauin
B g o]

https:/fvalonter.org/site/show-reg-formi1

Puc 1.7. ®opma peecrparii volonter.org

Ponb «BononTep» miaxoauTs O1IbIIIEe TUM, XTO Ma€ BUTbHUN Yac, 00 MpUILUTATH
Horo BoJIOHTEpCHKIM po6oTi. KopucTyBad 3 Takoo poJuTio MOXe 00UpaTH MPOEKTH 32
MICTOM YHM TE€MAaTHUKOI0, a00 MeperisHbTe YCi, sIKi 3apa3 BiIAKpUTI. TakoX MPUCYTHS
MOXJIMBICTh MIJNMUCKA Ha OHOBJIICHHS OpraHi3allii 4d TUX aKTUBICTIB, KOMY BH
JIOBIpSIETE Ta 3aBXKJM OyTH B KypcCi, KOJU IM OTPiOHA J0MIOMOra.

Poni «AxrtuBict» abo «Opranizamnis» ais THX , XTO CTBOPIOE BIACHI MOl 4u
npoekTH. TakuM KopucTyBauaM JOCTYNHHM CHEIIaTbHUN YaT 13 KOpPHCTyBauyaMu
m1aTGopMHu, SIK1 3aI[IKaBICH]1 Y CTBOPEHOMY MTPOEKTI.

Boanouac cepiio3Huii MpuB’A30K pOJIi TO THIY CTBOPIOBAHUX IOCTIB HEMAa€ —
TaKUM YWHOM, BOJIOHTEPH MOXYTh TaKOK CTBOPIOBATU IMPOEKTH, SIK OpraHizailii abo
aKTUBICTH, 1 HABIAKU - OpraHizailii ado aKTUBICTH MOXKYTb MPUETHYBATUCH IO BIKE

CTBOPEHHX MPOCKTIB.

zaporuka.org.ua
zaporuka.org.ua — BOJIOHTEPChKUI OHJIAWH-pEcypc, 110 0ys10 3acHoBaHO B 2008

p. 3aCHOBHHIIEIO Ta TOJI0BOIO cepBicy € Hartamiss Oninko.
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\(/‘ ¢ 3An0PYKA Mpowac  MNpoekm  Hosmw  3sia  Kpamwas  Baor  Kowrakmn Y v DonomorT >

MU TIOPAA

HasiTs nig yac siliHu 3anopyka
OHKOXBOPUM AiTAM. Bawa aonoMor@-=SKRok n0 nepeMory Haa
XBOPOGOIO. [EPEMONEMO pasomM!

— bBnaropgiiHui poHp «3anopyka

Puc. 1.8. Ilpuknan ctopinku zaporuka.org.ua

["omoBHI HanpsiMKK GOHAY CHOTOJIHI:

— 3abe3rneyeHHsl JIKapeHb, SKI TMOYaldd MNpUHAMATH [iT€Hd 13 rapsyux TOYOK
VYkpaiou, MeauKaMeHTaMH, JIiKaMH, OOJaJHaHHAM, peaHIMOOUIIMHU, (axXiBIIMH.
JTAHUMH Ta 1HIIIOI 0COOMCTOIO 1H(POPMAITIETO.

— Ilcuxomoriyna miATpUMKa y JUTAYMX BUIAUICHHAX HallioHaAJIBHOTO 1HCTHTYTY
paky Ta [HcTuTyTy Heipoxipyprii iM. PomonanoBa B Kuesi, mikapai CBsitoro Muxomnas
Ta 3aXiTHOYKPATHCHKOTO CIIEIIaTi30BaHOTO TUTAYOTr0 MEAUYHOTO HEHTPY y JIbBOBI.

— I'ymaniTapHa gomnomora rpomajam, siki IpUXUCTUIIN BUMYIICHUX MTEPECENICHIIIB
y Kuiscekiii, Yepkachkil, [TonraBcbkiii, BiHHUIBKIH Ta JIBBIBCHKIH 00IaCTAX.

— PexoHCTpyKIIis )KUTIA A1 BUMYIIICHUX TTEPECEIICHITIB.

— lapstaa niHisS GE3KOMITOBHOT MCUXOJIOTTYHOT MIATPUMKH.

Taxkox (ong «3amopyka» MIKIYETHCS PO OHKOXBOPHUX MITEH, a caMe: 3aBISKH
dbonmy, OyB BIIKpUTHN €TMHAN B YKpaiHi HEHTP AJIs POJUH 3 OHKOXBOPUMHU TIThMHU, B
SIKOMY BOHU MOXYTh 0€3KOIITOBHO UTH Pa3oM MPOTATOM JiKyBaHHS. Jlo 24 mroToro

2022 poky Tyt npoxkuBaio 1300 miteid pi3HOTO BiKy 3 YCiX KyTOYKiB KpaiHu. [5]

Ane, Ha BIAMIHY BiJ] TOTIEPEIHIX CEPBICIB, TYT HEMAE CUCTEMH KOPHUCTYBadiB, Ta

MPOEKTH CTBOPIOIOTHCSA BUKIIOYHO AaJMIHICTpaTopamMu caidty. Bomgnouac, Tyt
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MIJKJII0YeHA CHCTeMa OIUlaTH, Ta CTOpIHKAa 31 3BiTaMH, SKY aJMIHICTpaTOpH

OHOBJIIOIOTH KOKCH KBapTaJ.

JANOPYKA Npa vac Mpocxra  Homna: Mposiams  Eaoe Kewmaxm e v

— KepapTanbHui 3BIiT

1 keapran

2ksapTan

Puc. 1.9. Cropinka 3 kBapTaJIbHUMU 3BITaMH (HOHIY «3amopyKa
Takox ciin 3a3Ha4YWTH, [0 HA CAWTI MPHUCYTHIN (PyHKIIIOHAJI HOBWH, SKUN

OHOBJIFOETHCSA QJIMIHICTpATOpaMH, Ta J€ KOPHUCTYyBadli MOXYTh MOOAUYUTH CBIXKI

HOBHWHHM.

3ANOPYKA Mpowac  Mpooxin M Kowewwn  Baor Kowraaw o v

BiaKpHTTA AOMY ANR PO3NOUMHAEMO NPOEKT 3 Paom aonoMaracmo
i i iniauii nikyBaTH nopaneHmux

BiagineHs nikapexs

Puc. 1.10. Cropinka 3 HOBUHaAMU «3ammopykKa

1.2. Ilpu3HaveHHs PO3POOKH Ta rajay3b ii 3aCTOCYBaHHS
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Po3poOka Ta nmocnijgxkeHHd €(pEeKTUBHOCTI BIPOBAKEHHS CEPBEPHOI YAaCTUHU
BOJIOHTEPCHKOi muaTgopMu. Po3poOsieHnii NpoayKT Mae BHKOPHUCTOBYBATHUCS
BOJIOHTEpaMu/opraHizamisMu ado TUM, XTO IOTpeOYe JTOTIOMOTH.

[Ipu3HaueHHsT poO3poOKM TOJISITa€ HAJaHHI TMOTEHI[IAJIBHUM KOPHUCTyBayaM
HACTYMHMX MepeBar aBTOMaTU30BaHOT CUCTEMMU:

— OesmnepepBHa pobOTa pO3pOOIIIOBAHOT MEPEXKi

— Jla€ MOXJIMBICTb 3apEECTPYBATUCA Ta BUKOPUCTOBYBATH PO3POOITIOBAHUIMA
MEpeXKY HE3aJIeHKHO BiJl MICIIs IepeOyBaHHS,

— JI03BOJISIE CTBOPIOBATH MIPOEKTH, TOIYYaTHCh 10 ICHYIOUHX;

— Jla€ MOXJIMBICTH BIJICT€KYBaTH MPOEKTH MOOIM3Y Ta MIBUIKO 10 HUX
JOJTy4aTUCH;

— JI03BOJISIE 3IIHCHIOBATH KOMYHIKAI[IIO 32 IOMTOMOTOIO MOCTIB Ta KOMEHTAP1B;

— Jla€ MOKJIUBICTh OyJyBaTH BJIACHE COIIaJIbHO-BOJIOHTEPCHKE OTOUEHHS Yepe3

MiANYACKY Ha 1HIIUX KOPUCTYBAYiB.

Ta0mumsa 1.1

IlepeBaru Ta HexOJIiKM MPOrpam

UA | Volonter.org | zaporuka.org.ua | Po3po6iroBana
Helpers cucreMa
MOXIHUBICTH Hi Tak Hi Taxk
peecTpartii
KOPHCTYBayiB
MoOXIHUBICTH Hi Tak Hi Taxk
HiAUCYBAaTHCh
Ha THITTIX
KOPHCTYBadiB

3akigu. Tadm. 1.1
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MOXIUBICTH Tak Tak Hi Tak
CTBOpIOBaTH/pearyBaTu

Ta NEPErisiaaT IpoOCKTU

MoOKIHUBICTB Tak Hi Hi Tax
(GUIBTpYBaHHS TPOEKTIB
3a JIOKAIIIETO, Ta
neperyisiiaHHsT MPOEKTIB

no6n3y

MOXJIUBICTH Hi Tak Tak Tak
NeperyisiiaTi HOBUHU Ha

caurTi

MOXIUBICTH Tak Tak Tak Tak
CTBOPIOBATH ITyOITIKaIlii,
KOMEHTYBaTH 1X Ta

pearyBatu Ha HUX

3 TabnuIll MOXIJIMBOCTEM KOXXHOI 3 Mporpam, MOXHa 3pOOUTH BUCHOBKH, SIKi
MO>KJIMBOCTI ITOBHHHA HaJaBaTH PO3pOOIOBAIbHA CHCTEMA, a SIKMX HEOJIIKIB BOHA

MTOBHHHA O30y THCS.

1.3. lTocTanoBKa 3aBIaHHA

3aBmaHHAM € PO3pOoOKa CepBEPHOI YaCTUHU BOJOHTEPCHKOI muatdopmu. OOcsr
BHUMOT JI0 XapaKTePUCTUK JAHOI MPOrpamMu — CTBOPUTH IIBUAKUN Ta yHIBEpCATbHUN
3aCTOCYHOK 31 3pO3yMiuIMM TporpamMHuM iHTepdeiicom. Po3pobmtoBana cucrema
MOBMHHA MAaTH HACTYITHI MOXKJIMBOCTI: PEECTPAIlisi KOPUCTYBadiB, CTBOPEHHS / 3MiHA /
BUJIAJICHHS KaTEropiid, poJied, JIOKalliii, peajizoBaHa CHCTEMa CTBOPEHHS / 3MiHA
myOiKaIiid, Ta BIAMOBIAEH Ha HUX, MOXJIHMBICTH IMIAMUCYBAaTUCh Ha OOpPaHOTO
KopucTyBada. KokeH mpoekT abo KOpPUCTyBad MaTHUME CBOIO JIOKAIlio, SKa

CTBOPIOBATUMETHCS TIPU PEECTpallii Ta MOXke OyTH 3MiHEHA BIIOBIAHUM 3allUTOM Ha
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cepBep. 3aBIASKH LIbOMY, IIporpamMa mMaTuMme (PYHKLIOHAJI PO3paxyHKYy BIACTaHI BiJ
OJIHIET TOYKM A0 IHIIOI, Ta KOPUCTyBau OyAe 34aTHUKA NOOAYUTH IHLII OO’ €KTH

(mpoekTu abo HIINX KOPUCTYBAUiB), 10 3HAXOAATHCS B 3aJaHOMY pajiiyci Bil HbOTO.

1.4. Bumoru 10 nporpamMu ado NporpaMHoro BUpooy

1.4.1. Bumoru 10 GpyHKIiOHAJIbHHUX XapaKTePUCTUK

KinmeBuit npoyKT Ma€e TOTPUMYBATHCS HACTYITHUX (YHKIIIOHATLHUMU BUMOT :

— BXiAHI JaHl Ha OyAb-SIKMI 3amuT TOBHHHI BBOJMTHCS KOPUCTyBaueM Yy
BINOBIAHY (popmy Ta nepeaaBaTucs Ha cepep y popmarti JSON;

— NpU BUHUKHCHHI BHHITKOBUX CHTYyallild, 3aCTOCYHOK IOBHUHEH YMITH iX
0o0poOJISITH Ta BIAMOBITATH KOPEKTHUMH IOBIIOMJICHHSIMH 3 TIOSICHCHHSM IO CaMe
ITIIII0 HE TaK;

— KOpHUCTYBa4 Ma€ MaTH MOXJIHMBICTh pearyBaTH BJlacHi JIaHi,

— Mae OyTH peayi3oBaHa cUCTeMa NyOJiKaiii(IIpoeKTiB) Ta KOMEHTapIB:
CTBOpeHHS / 3anuTy / peaaryBanus / BumaacHHs myOJIikallii, CTBOPSHHS / pearyBaHHs
/ BUIQJICHHS! KOMEHTApSI,

— CcepBep MOBUHEH 00poOJIATH 1HGOPMAIIIIO Ta BiAAaBAaTH «BIIIOBIIbY» HAa KOKEH
HTTP 3anur;

— TOBMHHAa OyTH peali30BaHa MOXJIMBICTh IIJANMUCYBAaTUCh Ha  IHIIHUX
KOPHUCTYBauiB,

— JUISL aaMiHICTpaTopiB Mae OyTH MOMXIIMBICTH meperisaaru / cTBoproBatu /
BUJIAJISITH HOBUHH HA CaMTi;

— MOBUHHA OyTH (IIBTpYyBaHHS MPOCKTIB 3a JIOKAIIEIO, Ta TEPerJIsIaHHs
MPOEKTIB MOOIU3Y, y 3aIaHOMY paJliycCi.

— TakoX Mae OyTH QUIBTpYBaHHS KOPUCTYBAYiB 3a JIOKAIIIEIO, Ta 3HAXOKCHHS
KOPHUCTYBauiB MOOIHN3Y, Y 3aJlaHOMY pajiyci;

— MoBMHHAa OyTH peanizoBaHa MOXKJIUBICTh CTBOPEHHS pI3HUX aKayHTIB

KOPUCTYBauiB Ta MOBUHHA OyTH IMILUIEMEHTOBAHA aBTOpHU3allisd Ta ayTeHTU(IKAIIS.
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1.4.2. Bumoru a0 ingopmaniiinoi 0e3mexn

Jiist 3a0e3nedeHHs HaAliHOTO (PYHKIIOHYBaHHS CUCTEMH HEOOX1HO peasizyBaTu
HACTYIHI1 BUMOTHU:

— BaJliJlallig BBEACHUX JAaHUX: MEPEBIPKA HA BIJMOBIIHICTH TUIIIB, HA BBEICHHS
000B’SI3KOBUX IOJIIB JaHUX;

— 00poOKa BUHATKOBUX CUTYaLlIl;

— BHUBEJCHHS NOBIIOMJIEHD Y pa3l BUHUKHEHHS TIOMUJIOK;

— 3aXMCT BiJl HECAHKI[IOHOBAHOT'O JIOCTYIY /10 PYHKI[IOHAY 3a fonomMoroto JWT

(JSON WEB Token).

1.4.3. Bumoru 10 ckJaay Ta napaMeTpiB TeXHIYHUX 3aCc00iB

Jnst  KOpekTHOro  (PYHKI[IOHYBaHHS  KIHIEBOIO  NIPOAYKTY, a  came
aBTOMATH30BaHOI CHCTEMHU YIPABIIHHS Ta MIATPUMKHU TMPOIECIB OHJIAMH MPOAAXKIB

TOBapiB €JIEKTPOHIKA HEOOX1THUMU TEXHIYHUMHU YMOBAMHU €:

onepariiitna cucrema Windows 10, Linux, MacOS, Android a6o 10S;

— o0csr onepatuBHoi mam’ T (O3Y) He menn 2 I'b;

— HasIBHICTh OyAb-SIKOTO cydacHOro Opaysepa, Hamnpukiaa, Google Chrome abo
Opera;

— TATPUMKA BUCOKOIIBUJIKICHOTO [HTEpHETY.
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PO3JILI 2
OBUYMCJIEHHSA BIJICTAHI BIJI MK TOYKAMU HA 3EMUIL
EBKJIIOBA BIICTAHb TA CHHYC-BEP3YC METO/L.

2.1. Onuc 3acTOCOBAHMX MAaTEeMATHYHHUX METOiB

Po3poOmntoBanuii  nogaTok Mae (QYHKI[IOHAT JUIsl TOLIYKY MPOEKTIB ado
KOpPHUCTYyBauiB mobyu3y (B Mexax 3agaHoro panaiycy). ns pobotu 3 koopauHaTamMu
Oy/ie BUKOPHCTOBYBATHUCS MTPOCTOPOBUH po3muproBad 0a3u nanux ais PostgreSQL —
PostGIS, skuit ymie B3aeMoaisiTH 3 reorpad@iyHMMU KOOpPAMHATAMH - 3 HOro
JOTIOMOTO0 OyTyTh MPOBOJUTUCH OOUMCIICHHS.

Kaxxyun mpo reorpadidHi KOOpAMHATH MU HE MOXXEMO BHUKOPHCTOBYBATH
OpSIMOKYTHY cucTeMy KoopauHaT (puc. 2.1). T'eorpadiyHi KoOpAMHATH HE
IPEACTaBIAIOTh JIIHIMHOT BIZICTaH1 BiJl TOYAaTKy KOOPAWHAT, IK HAHECEHO Ha IUIOIINHY.
Ile cdepuuni koopauHATH, $KI OMNHUCYIOTh KYTOBI KOOpAWHATH Ha Trio0yci. Y
chepuyHMX KOOpJIMHATaX TOYKAa 3a/Ia€ThCAd KYyTOM IIOBOPOTY BiJl KOHTPOJBHOTO

MepuiaHa (JOBrota) i KyToM Bij ekBaTopa (IIUpoTa).

Cartesian Spherical
r
; 0

-1~ T R

7 &/ N

| .
/0 b '

\Wy g

Puc. 2.1. JlexapToBi Ta cheprudHi KOOpAUHATH

MoxHna po3risiaaTd reorpadiuyHi KOOPAWHATH SIK HAOJNMXKEH1 JEKapTOBi
KOOpAWHATH 1 pOOUTH Ha X OCHOBI IMPOCTOPOBI oOuuciaeHHa. OJHaK BUMIPIOBAHHS

BIJICTaH1, JOBXHUHHM Ta IUION(l Oyne HeTouHMM. OCKUIbKM chepuyuHl KOOpAUHATH
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BUMIPIOIOTh KYTOBY BIJCTaHb, OJMHHIII BHUMIPIOBAaHHS PaxylOThCSl B «Tpamycaxy».
[TpuOnu3H1 pe3yabTaTH 3 BAKOPUCTAHHAM JIEKaPTOBOi CUCTEMHU MOXKYTh CTaTH JTOBOJII

HCTIpaBUJIbHHUMH.

Finland

iceland Sweden

Norway

Canada

Kazakhstan

United States

Afghanistan

Algeris Ubya Egypt Pakistan

Mexico Saudi Arabla In

Mak Niger Sudan
Chad

Venezuels Nigeris Ethiopia +
Colombia

Puc. 2.2. Mamna 3 Biactanuto Mmixk Hero-Hopkom ta Kuerom

Jli1s mpuKiIamy, po3paxyemo Bincranb Mixkx Hpero-Mopkom (40° 42’ 51"m. m. 74°
00'21" 3. n.) ra Kuesom (50° 27’ 16" m. 1. 30° 31’ 25"¢. n1.) uepe3 JlekapToBy CUCTEMY
KOOPJIMHAT, TOOTO BiJICTaHb HANPSIMY, KPi3b 3eMITto (puc. 2.2).

TexHiuHO, MMpOTa 1 JOBroTa MPEACTABISAIOTH COOOK YaCTUHY CHEepUIHUX
KOOpJMHAT B TPUBUMIpHOMY mpocTopi. Paniyc — 1ie papiyc 3emiti, KyT HaxXuiy - 1€
IIUPOTa, 1 A3UMYT - 1€ JOBTOTa. SKIO MU MepeTBOPUMO CHEpUYHI KOOPIAMHATH B
JEKapTOB1 KOOPJAWHATH X, y, Z, MH 3MOXXEMO JICTKO 3HAWTH BiJCTaHb MDK IIMMH

TOYKaMH, BUKOPHCTOBYIOuM hopmyny EBkiigoBoi Biacrani (popmyna 2.1):

D= Jo- ) + (- v+ a2 2.1)

Jlns mepeTBOpeHHs! chepUUHUX KOOPAMHAT A0 JI€KAPTOBUX BUKOPUCTOBYEMO
HacTynHi popmymnu 2.2:

x=R cos0 cos®
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y=R cos6 sin @ (2.2)
z=R sin @,

ne 6 —mmpoTa, a @ — TOBroTa.

Tenep mapa TOHKMX MOMEHTIB, IKi BAHUKAIOTh yepe3 Tou (hakTy, 110 reoaesis
HaOJIMKEHO TpeAcTaBisie GopMmy 3emill y BUIJISII CIUTIOIIEHHOTO cdepoina, abo
enirncoiga odbepraHHsa. Tomy, KOJIM MU TOBOPUMO IMPO KOOPJIWHATH, MM HaCHpaB/i
TrOBOPUMO PO KOOPAMHATH Ha MOBEPXHI pedepeH-eincoina BUKOPUCTOBYBAHOTO B
KOHKPETHIH cHCTeMi KoopAuHaT, B Hamomy Bumnanaky e WGS 84. 1 pospaxoBaHa
B1JICTaHb, BIIMOBIAHO, Oy/ie BIICTAHHIO M)XK JJBOMAa TOYKaMH Ha MOBEPXH1 pedepeHir-
eJrcoina.

Ile mpu3BOAUTH 10 HEOOXITHOCTI BpaxyBaHHs TaKUX (HaKTOPIB:
—  paaiyc 3emii (pajiyc enincoina) He € MOCTIHHO BEIMUUHOIO, 1 3aJICKUTh
BiJl IIUPOTHU JAaHOT TOYKHU. TaKMM YMHOM MU MOBUHHI pO3paxyBaTH 3HAUCHHS pajiyca

JUISL KOYKHOI TOYKHU OKpPEMO.

Puc. 2.3. T'eoix

— mwmpoTa 3a3HaueHa B WGS 84 - 1ie reoie3udHa MHUPOTA, IKa BA3HAYAETHCS
KyTOM MK TUIOIIMHOIO €KBaTOpa 1 HOPMAJLIIO JI0 TIOBEPXHI eJNcoinaa B JaHii TOIIl,

Ha BIZIMiHY BiJl T€OIICHTPUYHOT MUPOTH, TKa BUZHAYAETHCS KYTOM MIX €KBATOPialIbHIN
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IUIOLIMHOIO 1 LEHTpOM enincoina. Tak sk B HalIlil JeKapTOBI CUCTEM1 KOOPAHHAT
MOYAaTOK KOOPJAMHAT 3HAXOAUThCA B LEHTPl 3eMili, MU IOBHHHI MNEpPEUTH BiX

reoaAC3NYHNX KOOPANHAT JO r’COUCHTPUYIHHUM IJIA 000X TOYOK.

BpaxoByroun 11 UMHHMKHM, Tpeba BHKOpPHCTaTH Taki (opMyaud s

MepeTBOPEHHS MUPOTH 1 paaiycy (bopmynu 2.3):

tan o= EtanB (2.3)

(% cos B) + (b sin B)z
(acos p)*+ (bsinB)*

e a — TeolleHTpIYHa IMpoTa, b — Mana miBBich pedepeHi-enincoina, a —
BEJIMKA MIBBICH peepeHIl-eNincoina, a f — reoje3iyHa mupoTa.
OT1xe, MOXHA CKa3aTH, 110 JIJIs TOro, 100 po3paxyBaTH BIJICTaHb HAIIPSIMY MIXK
JIBOMa TOYKaMH 3a 33JJaHUMU KOOpJMHATaMU, TpeOa 3p0OUTH HACTYITHE:
—  po3paxyBaTH 3HA4Y€HHS pajiyca 3eMJji B KOXKHIN TOYIll B 3aJIC)KHOCTI Bij
IUPOTH;
—  po3paxyBaTH T'€OLICHTPHUYHY MIUPOTY B KOXKHIN TOYIII;
—  TepeuTd BiA cPepuuHUX KOOPAMHAT O JEKAPTOBUX BUKOPHCTOBYIOUU
JIOBTOTY, PO3PaX0OBaHUM palyc 1 pO3paxoBaHy reoleHTPUUHY IIHPOTY;

—  po3paxyBaTH BiJICTaHb BUKOPUCTOBYIOYH (opmyny EBKIinoBo1 BifcTaHi;

[IpoTe, sixk MOKHA Oyi0 370TagaTUCS MM MIAXiA HE TpaIoe il 00YHUCICHHS
peanpHOl BiICTaHI MK JJBOMa KOOpJIMHATAMHU Ha IIAHETi, aJKe €BKJIIJ0Ba METPHUKa
MPU3HAYCHA JUIS OOYMCIICHHS BIJCTaHI Ha IUIOIIMHI, a TTIOBEPXHS 3eMJIi - 11e BCE-TaKH
dirypa, myxe Omuzbka g0 cdepu. s BupimieHHS Takoro 3aBAaHHS MOTPIOHO
3BEPHYTHUCS JI0 PIAKO BUKOPUCTOBYBAHUX TPUTOHOMETPUIHUM (DYHKITISIM.

Opna 3 Takux (QYHKIIA, HA3UBAETHCA CUHYC-Bep3yc (dopmyna 2.4), abo, mo-
1HIIOMyY, Bepcinyc. BiH sBisie coOorw BiACTaHb Bl LEHTPAIbHOI TOYKHU JYyTH,
BUMIPIOBAHOT MOJBOEHUM JaHUMH KYTOM, 70 IIEHTPAIBHOI TOYKU XOPJIH, IO CTATYE

nyry. OOUHCITIOETHCS BEPCIHYC 3a (HOPMYJIOLO:
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versin (0) =2 sin’® (g) (2.4)

["aBepcinyc - 11e mpocTo MoJI0BUHA Bepcinyca (hopmyina 2.5), 1 came 1st QyHKITis

JOTIOMO>KE HaM Y BUPIIIEHH] 3aBJIaHHS 3 MOLUIYKOM BIACTaHI:

hav (0) = w= sin (g) (2.5)

Jlist Oynb-KUX JBOX TOUOK Ha cepi raBepCiHyC HEHTPATBHOIO KyTa MK HUMHU

o0uncIoeThCs 32 Gopmysioro 2.6:

hav (g) = hav((pz- (p1)+ cos () cos((pz) hav(A,- A)), (2.6)

ne d — 1e eHTpaIbHUN KYT MIXK JBOMa TOUKAMH, IO JIS)KATh HA BEJTMKOMY KOJI,
I — paxiyc chepu, @4 Ta @, — IIUPOTHU MEPIIOT 1 APYroi TOUOK B pajiaHax, A,Ta

A, — IOBTOTH TepIIOi 1 APYTroi TOUOK B pajiaHax.

[To3zHaunMo TaBepCiHYC BINHOIIEHHS [OBXWHU 10 pajiycy sSK 3MiHHY h

(bopmyna 2.7):
hav (%) =h 2.7)

Toni noBxxuHy d MO’KHa BUHECTH 3a 3HaK piBHOCTI (popmyna 2.8):
d=rhav’ (h) (2.8)

A 11 Toro, o6 mo30yTHCS BiJ Apo0Y, BUCIIOBUMO TaBEPCIHYC Yepe3 apKCHHYC

(bopmymna 2.9):

d =2rarcsin vh (2.9)
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Po3kpuemo 3minny h ():

d = 2rarcsin \/hav((pz— (pl)+ cos((pl) cos((pz) hav (A,- ) (2.10)

[TincTaBumMo ¢popMyny raBepcinyca i orpumaemo Gopmyny 2.11 obuncneHHs

BIJICTaHI:

d=2r alrcsin\/sin2 (%) + cos(g,) cos(o,) sin’ (}”2_27“) (2.11)

[epmi, HIX TIACTABIATH KOOPAMHATH B (OpMYIy, iX MOTPIOHO MEpPEeBECTU B
pamiaHd Ta He 3a0yTu, o0 3emiis He € ijeanbHOr cdeporo 1 ii pamiycu TpoXu
BapitoroThes (puc. 2.3). Ckopucraemocsi yCepelIHEHUM 3HAu€HHSAM pajiyca, SKe,

BiAMOBiAHO 10 crangapty WGS84 npubnusno gopiBHioe 6371 kM. [6]

a=6378.1370 km \\

2a+ b\\

N
3 b,

~ 6371.0088 km'\

Puc. 2.4. Paniycu 3emuri

Pe3ynbTaTl HOCHIKEHHS:

Bincrans Big KueBa 1o Hbro-ﬁopxa:
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Uepes EBkiinoBy BiacTanb — 12386.16 kM.

Yepes cunyc-Bep3yc - 7510.93 km.

PeanpHa Bigctanb — /519 kM.

ToOTo moxubka 0OUUCICHHS Yepe3 eBKIIII0OBY BiJICTaHb JOPIBHIOE Maixe 4867
KUTOMETpaM, 110 € Ay>Ke BEJIMKUM 3HaUeHHsIM. BogHovac, moxuOka oOunucIeHHs yepes
cuHyc-Bep3yc craHoBuTh juiie 8.07 kM. Ile o3Hauae, mo s 0OYMUCICHHS BiJCTaHi
MDK BUITAJICHUMHU TOYKAaMHM Ha IUIaHETI MOTPIOHO BUKOPUCTOBYBATH CHHYC-BEP3YC
OiX1J, a KOJIM MU MpaloeMO B maciiTadax Micta abo pailoHy, MOXKHa 3HEXTYBATH 1

BUKOPHUCTATH eBKJ'IiI[OBy BiI[CTaHB.
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PO3JLI 3
MPOEKTYBAHHS TA PO3POBKA IIPOTPAMHOIO MPOJYKTY

3.1. Onuc BUKOPHUCTAHOI APXITEeKTYPH Ta MIA0JIOHIB NPOEKTYBAHHA

[[TaGn0HM MPOEKTYBaHHS SBISIIOTH COOOI0 MEBHUN CMOCIO BHUPIMICHHS TMEBHOI
apxiTekTypHoi npoosemMu. ToOTO 10 HMX MOXHA W MOTPIOHO BIAHOCHUTHCH, K IO
0araTopivHOTro JTIOCBily IPOCKTYBaHHS Ta MOOYIOBH CKJIQJIHUX CUCTEM, 1[0 BUHIIIIOB Y
Ha01p OCHOBHUX MPUHOMIB T4 METOIIB.

[laTepuu po3pi3HAOTH 3a Bugamu|[20]:

~ TMOPOIKYIOUi TIATePHHU;

~ CTPYKTYpHI IaTepHU;

~ TaTepHU TOBEIIHKH;

Jlist nanoro goaarky Oyna BUOpaHa KIaCHYHA apXiTeKTypa MporpaMyBaHHS

REST:

REST (Representational State Transfer) — 1e cTuab apxiTeKTypH, IO
BukopuctoBye HTTP, sik nporokon nepenaui nanux. CucreMu, 10 BUKOPUCTOBYIOTh
Takui miaxia, HazuBaroThest RESTful — cucremamu (quB. puc. 2.1).

[lepmmii, xTo Bukopuctas Tepmin REST, 6yB Poit ®inainr, koTpuit onucas neiu
apXITEKTYpHHUH CTUIIb Y CBOiN TOKTOpChKin aucepratii| 1 2]. 3rigHo miei po6otu, REST
— 1€ 3arajJbHUN HaOlp MPHUHIIMITIB MOOY0BU apXITEKTypH CUCTEM SIK Y BeO-TIpOCTOpi,
Tak 1 y BOYJJOBaHUX CHCTEM, OCKUTBKH BIH HE 3aJ1a€ JAeTalll peaizarlii.

Icaye 6 3aranpaux npasmi nooynoBu REST-3acTocyHKy:

1. KiienT-cepBepHa MOJEIb

BinoBinae po3mMexxyBaHHS 000B’SI3KiB:

— @®poHTEeHJT YacTHMHA JO0JATKy BIJINOBIMa€E 3a Bi3yallbHe OQOPMIICHHS Ta
Oe3rmocepeTHbO B3a€EMOJIIE 3 KIIIEHTOM, BIIMTPABIISIIOYN BiJITOBIIHI 3aIIUTH 10 OCKCHY,

— bekeHs B CBOW yepry mnpuiimae 1l 3amuTd, oOpoOJitoe iX Ta BIANOBIJIAE
bpoHTeH Y.

2. KemmpyBanus

30epekeHHs JaHUX Ha CTOPOHI KIIIEHTA.
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[HKONIM HEMA OTPeOU KOXKEH pa3 BIACUIIATH 3anuT Ha Oekena. [l 3a0e3neueHHs
IIBUAKOT POOOTH 3aCTOCYHKY JI€AKI pEe3yJIbTaTH 3alMUTIB MOXKHA 30€piraTu Ha CTOPOHI
KJIIEHTA.

3. BiacyTHicTb cTany

BincytHicTe 30epexxenoi iHdopmalii mpo KIi€HTa Ha cepBepl. Yci 3anuTu
CYNPOBOIKYIOTbCA IIM(PPOBAHUMHU TOKEHAMHU JOCTYINy, sKi 30epiraloTb ycro
HeoOX1AHY 1H(pOopMaIlilo PO KIIEHTA.

4. OnHopinHuii iHTEpderic

Po3poOmnioBanmii 10JaTOK Ma€e MICTUTH BIOPSAKOBAaHY CTPYKTYpPY 1HTepdeiicy.
Ennointu matoTe OyTH OmuMcaHi B OJHOPITHOMY CTWJII, OpMAT MPEACTaBICHHS Mae
OyTH 4iTKO BU3HAUYCHUH TOIIIO

5. llapu abcTpaxinii

[Toxin dyukIioHay Ha mapu abCTpakilii. [HIUMU c1oBaMU — 1€ JEKOMITO3HITIS
Ta CHPOLIEHHS KOAY: KOKEH IIap Mae€ TMpalioBaTH 13 BIANOBIIHUM HOMY
(YHKITIOHAJIOM.

6. 3anuTyBaHH KOy

MOXNIHMBICTh 3aBaHTaXEHHS JEAKUX (ParMEHTIB KOy Y BHIJISIA CKPHUIITIB.
Taxuii migxig Xo4 1 «pO3BaHTAXKYE» CEPBEPHY YACTHHY, ajie I1e MOXKe OyTH HeOaKaHUM

C TOYKH 30py O€3IEeKH.

GET
POST
=) — =)
DELETE
Client sends a request HTTP methods Server sends a response

Puc. 3.1. Apxitektypa REST API
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3.2. Onuc BUKOPUCTAHMX TEXHOJIOTiH Ta MOB IPOrpaMyBaHHS

Hana indopmaiiiiina cucteMa Oyrna po3poOjieHa 3 BUKOPUCTAHHSM TaKHUX
TEXHOJIOT1H:

— Java.

— Json Web Token.

— Spring Boot.

— OpenAPI 3.0.

— PostgreSQL.

— PostGlIS.

— Liquibase.

— Maven.

— Prometheus.

— Micrometer.

Java

Java — 00'exTHO-OpieHTOBaHA MOBa IporpaMmyBaHHs, BullyllieHa B odiriiiniii
peamizamii Java-mporpamMu KOMIUTIOIOTbCS y OalT-KOA, SIKMM TIPH BUKOHAHHI
IHTEPIPETYEThCS  BIPTYaJdbHOIO  MAIIMHOK  JUISI  KOHKPETHOI  IIaT(OopMHU.
BukoprcToByBaHHS JaHOTO sS31MKa HE 3aI¢KHUTh Bif miatdopmu. [13]

KirouoBoro ocoOuBicTIO MOBH Java € Te, 10 HOT0 KOJI CITIOYATKY TPAHCITIOEThCS
B CHeIlaTbHUHM 0alT-KOJ, CYMICHUH 13 PI3HUMH TIaThOpMaMu. A TIOTIM e 6alT-Kox
BUKOHYEThCS BipTyasibHOIO MamuHO0 JVM (Java Virtual Machine). B nipomy mnani
Java Bimpi3HsS€ThCS BiJ CTaHAApTHUX Pi3HUX MOB sk Pyrhon a6o Ruby, xonm sxkux
BiJ[pa3y X BHUKOHYETHCS IHTEpHpETaTopoM. Y TOM ke yac Java HE € 1 YHuCTO
KOMIILIbOBaHi MOBOIO, sik C abo C ++.[2]

[ToniObna apxiTekTypa 3abe3nedye KpOCCIUIAaTPOPMEHHOCTh 1 amaparHy
MEePeHOCUMICTh TporpaM Ha Java, 3aBasku YoMy TmomiOHI mporpamu 06e3
MEPEeKOMITUIAIIT MOKYTh BHKOHYBAaTHCS Ha pisHuX Iuiardopmax - Windows, Linux,
Mac OS 1 T.a. Jnsg koxkHOi 3 miatrgopMm Moxke OyTH CBOs peanizallisi BIpTyaJbHOI

Maimuau JVM, arne Ko’KHa 3 HUX MOK€ BUKOHYBAaTH OJIMH 1 TOM ke KOJI.
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[Ile oxaHl€r0 KIIOYOBOIO 0COONMBICTIO Java € Te, 110 BOHA MIATPUMYE
aBTOMAaTH4YHY 301pKy CMITTA. A Lie O3HaYae, M0 He TpeOa 3BUIbHATH BPYUYHY MaM'sTh
B1JI paHillie BAKOPUCTOBYBAJIUCS 00'€KTIB, K B C ++, Tak K 30Mpayd CMITTS 1€ 3pOOUTH

aBTOMAaTHUYHO 3a Bac[17].

(() Java

8
Puc. 3.2. Jlorotun Java

[Trocu:

— OOII — moBa nporpaMyBaHHS;

— MYJbTU(YHKIIIOHAIBHICTB;

— HaAINHICTb, 3aBJIIKW CTPOT1HA THITI3AI;

— KpocC-T1aTpOPMEHHICTB;

— npoctuii C-ogiOHUN CHHTAKCHUC;

— aBTOMaTHW4Ha 30ipKa CMITTsI(BUAJICHHS 13 TIaM’SIT1 HEaKTUBHHUX 00’ €KTiB, 200
00’€KTiB, Ha SKI HEMA€ IMOCHUJIAHB);

— Java mMae moTyXHHH iHCTpYMEHTapii Ju1s po3podku Android-3acTocyHKiB.

Minycu:

— BUKoOpucToBye Oarato O3Y;

— Java — BHCOKOpiBHEBAa MOBa MPOTpamMyBaHHS, HE MOKHA HANpPSIMy KEpPyBaTH
BKa31BHUKAMH,

— IMIBHJKICTH MOPIBHIHO MeHIa, HiX y C ta C++.

Json Web Token
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JSON Web Token — me cranmapt TokeHa goctymy Ha ocHoBi JSON[11].
BukopucroByeThes A Bepudikaiii TBEpIKEHb.

Taxuii TOKEH CKIaIa€ThCS 3 TPHOX YACTHH: 3ar0JIOBKY, BMICTY Ha MiIMHUCY.

3aronoBok(HEADER):

Ile JSON eneMeHT, 0 OMHUCY€E A0 AKOTO THUILYy HAJEKUTh JAHUM TOKEH 1 sKi

MEeTO/M U(PyBaHHS BUKOPUCTOBYBAIHCH.

Tabmuus 3.1
Enementu JWT 3arosioBky
ITone Hasga 3HaYEeHHS
typ Type JWT 3aBxnu maroth Meziatun application/jwt.
cty Content 11€ T10J1€ BCTAHOBIIIOETHCA Kot JWT MicTUTE B cOO1 1HIINI
type JWT, B npoTUBHOMY pa3i 11e MOJe IPOMYCKAETHCS.
alg Algorithm | orncye BukopucTanuii anroput™ mudpyBaHHs. 3a3Buyait

BUKOpUCTOBYIOTh HS256 ab6o RS256. MoxHa Takox He
BUKOPUCTOBYBATH >KOJHOTO IIU(pPYBaHHS, BKa3aBIIU

none, aJi¢ ¢ HC PCKOMCHAYETHCA.

"alg”: "H5521",
"typ": "IWT"
b

Puc. 3.3. [lpuknan 3aronoky JWT

Bwmict ckmagaerscss 3 ememenTa JSON skuii omucye 3MiHHI, IO 3ajaHi

KopHucTyBaueM. BMIiCT Takok Mae Jiesiki He0OOB SI3KOB1 3ape3epBOBaH1 3HAYCHHS
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Tabmuis 3.2
Enementu JWT BMmicTy

ITone Hasga 3Ha4YEeHHS

Aud Audience | miipoBa ayIUuTOpPIs TOKCHA.

Exp Expiration |4ac 3akiHueHHs TepMiHy aii TokeHa B Qopmari Unix

Time (KUTBKICTh  CeKyHa  mo  npovmuu  Bim  1970-01-

01T00:00:002).

lat Issued At | xonu TokeH OyB Bunanuii (B popmari Unix)

Iss Issuer TOHM XTO BUJIaB TOKEH

Jti JWT ID yHIKaJbHa, YyTJIMBA JI0 PETIiCTPy MOCIIAOBHICTH CUMBOJIIB,
sIKa OJIHO3HAYHO i1eHTU(IKY€E TOKECH. Moxe
3aCTOCOBYBAaTHUCh U1t 3arno0iraHHs OBTOPHOMY
BUKOPHUCTAaHHIO TOKeHA. L{e MOXKyTh OyTH TOPSAKOBI YKCIA,
GUID a6o Xerm.

Nbf Not Before | gac B popmati Unix 10 HaCTaHHS SIKOTO TOKEH HE JIHCHUIA.

sub Subject BU3HAUYA€ SIKOTO CYO'€KTa CTOCYIOTHCS TBEPIXKEHHSI, TOOTO
111010 KOro 260 40oro poOJIsAThCS TBEPIKEHHS.

"sub": "ROLE",
"name": "Jane Doe"”,
"admin™: true,
"id": 123

k

Puc. 3.4. Ilpuxnan smicty JWT.

[Tigrme — ocTaHHS YacTHHA TOKEHY, MOXKe OyTH JOBLIHHOI CTPOKOIO, 11O 3aJ1aHa

KOpUCTYBaueM, a00 K TeHEPYETHCS 3a JOMTOMOI'OI0 3ar0JIOBKY Ta BMICTY.

3aroj0BOK, BMICT 1 MIJMUC KOXKEH KOAYIOThCA B Base64 1 po3aIsit0ThCSl B TOKEHI1

kpankow. JWT moxe BUTIIA1aTH TaK:
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eyJhbGciOiJIUzIINilsInR5cCI61kpXVCJ9.eyJpc3MiOiJzY290Y 2guaWs8iLClle
HAIOJEzZMMR6MTkzdHJ1ZX0.03f329983b86f7d9a9f5fef85305880101d5e302afafa
20154d094b229f34533.

ToOro:

eyJhbGciOiJIUzIINiIsINR5cCI61kpXVCJ9 — 11e 3ak010BaHuil 3ar0JI0BOK,

eyJpc3MiOiJzY290Y2guaWs8iLCJlleHAIOJEzMMR6MTkzdHJ1ZX0—

3aKOJ0BaHUN BMICT, Ta

03f329983h86f7d9a9f5fef85305880101d5e302afafa20154d094b229f34533—

BIZITOBIHO 3aKOOBAHUH IIJIITHC.

Spring Boot

Spring Boot — 1ie BeO-ppeiiMBOPK, 1110 CIPOIIYE HAMMMCAHHS KIIEHT-CEPBEPHUX
Be0-3aCTOCYHKIB 3a JIOMIOMOTO0 TIOTY>KHOTO BOY/TOBaHOTO (pyHKIIIOHATY [7].

Hanuit QpeldiMBOpK MOXKE PpO3TISJATUCH SIK CYKYNHICTh 1HIIUX, B3a€EMHO
He3aNneKHUX (PpedMBOPKIB, KOTPI MOXKYTh SIK MIPAIFOBATA OKPEMO OJUH BiJ OJTHOTO,
Tak 1 pa3oM, 3a0e3Meuyroun MakCUMallbHy e(peKTHBHICTh poOoTu. CkitamoBi Spring
TISATHCS Ha HACTYIHI CTPYKTYPHI €JIEMEHTH, Cepel SKUX HaABaKIUBIIINMH €.

— Inversion of Control-kouTeitHep: KoH(DIrypyBaHHS KOMIIOHEHTIB 3aCTOCYHKY
Ta KEPYBaHHS )KUTTEBUM ITUKIOM 00’ €KkTiB[23].

— @peiiMBopK, 110 3a0e3medye Oe3MeKy 3aCTOCYHKY: IHCTpyMEHTapii
KoH(irypaiii mporeciB aBTeHTH]IKaIlil Ta aBTOpH3allii, BitoMuii sik Spring Security.

— DpeltMBOPK aCIEeKTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS: KOMIIOHEHT, BIJOMHIA
aK Aspect], 3a JOTTOMOTOIO SIKOTO CTA€ MOKJIMBE TaK 3BaHE HACKpPi3HE MPOrpaMyBaHHS
(MOXIHMBICTB 3aITPOBAKYBATH CXOK1 OJIOKHM KOAY B Pi3HI MICIIS MpOTrpamMu mia Jac ii
BUKOHaHH:) [19].

— @peiimBopk mocTymy nanux: y Spring Boot taky ponb Bukonye ORM Spring
Data Jpa, 3a gomomororo skoi MOXHa OyayBaTH IHTYITUBHO 3pO3yMiJii Ta TPOCTI
3aIpocH JI0 cepBepy Oa3u JaHUX.

— @peitMBOpK 1 poOOTH 3 TpaH3aKIIAMHU: IHCTPYMEHTApiil HalallTyBaHHS

TpaH3aIlii.
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— ®peiimBopk MVC: iHcTpymenTapiii 1uist HanamTyBanHss HTTP — 3anpocis, 1mo
HaJla€ BEJIMKUI CIIEKTP MOXKJIUBOCTEH Il pO3pOOHUKA.

— TectyBanusa: Spring Boot Hajgae MUPOKI MOXKIMBOCTI IJIsi 3aCTOCYBaHHS
pi3HOMaHITHUX (peMOpKiIB TecTyBaHHs, Takux sk TeStNG, Spock Framework, Junit

tomro.[9]

[TopiBHsIIBHA XapaKTEPUCTUKA MONYJIAPHUX BeO-PpeMBOPKIB:

Taonuis 3.3

ITopiBHsAJIbLHA TA0JHUIS MOKJIMBOCTEH Pi3HUX Bed — ppeiliMBOpKiIB.

Yactuna 1
[Tpoext | MoBa | Ajax | MVC - IaTep - ORM Testing
Framework | Harionamizaris frameworks
Spring Java + + + Hibernate, Mockito, JUnit,
Jpa, iBatis. TestNG
ASP.NET C# + + + + xUnit.net, MS
Test, NUnit
Grails | Groovy | + + + Hibernate, Spock
JPA, GORM | Framework, JUnit
Django | Python + + + Django +
ORM
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Taonuis 3.4

IHopiBHAJIbLHA TA0JHULS MOKJIMBOCTEH Pi3HUX Bed — ppeiliMBOpKIB.

YacruHa 2
[Tpoext | MoBa DB Security Teamplate Caching | Validation
migration | frameworks | frameworks | frameworks | frameworks
frameworks
Spring Java - Spring JSP, ehcache Commons
Security Commons validator,
Tiles, Bean
Velocity, Validation
Thymeleaf
ASP.NET C# Entity ASP.NET Razor + +
Framework Forms (Default),
Authentication ASPX,
(Default), Pluggable
Pluggable
Grails | Groovy multiple Spring + + +
plugins: Security,
autobase, Apache Shiro
dbmigrate
Django | Python Built into ACL-based Django Cache +
core Template Framework
Language
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Swagger
Swagger — ue ¢peitmpopk cneundikauii REST-API, 3aBnsxu sxomy MoKHa

dbopMati3yBaTH iCHYIOY1 CHIMOIHTH Ta 3aJJ0KyMEHTyBaTh cTBopeHuii API[21].

HomePage - OpenAPI 3.0 P

This is a Home Page sample of Home Project based on the OpenAP| 3.0 specification.

Servers

lapifo A

News ~News management operations

/news Add anews to the home page

/news Get all news to the home page

/news/{id} Getan existing news by its id

/news/{id} Update an existing news

‘m /news/{id} Delete the chosen news

Puc. 3.5. Ilpuxnag OpenAPI cnenudikarii.

SAx MokHa 0ayuTH, MM MOXEMO HE TUIBKHM TepersiaaTH crenudikalliro, a u
BIIMPABIIATH BIAMOBIIHI 3amuTH. TaKoXX € MOXKIHBICTH CTeHEpyBaTH cepBep abo
KIII€EHT, Ha OCHOBI ICHYI0YOTO KOH}IrypaliiHoro daitny crenudikarii.

Swagger Ma€ JIBa OCHOBHUX ITiTXOM HAIMCAHHS JOKyMeHTaIii[8]:

— Code-first

CyTHICTB IIHOTO MIAXO0Y TOJSATAE y IEPBUHHOMY HAMMCAHHI KOJY 3 MOJAIBIITAM
HOTO TIOKPHUTTSM JTOKYMEHTAITI.

— API-first

Le miaxig Mae Aesiki mepeBard Haj MOMEepeaHIM, a came:
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— Ycs nokymeHTailis 6yae cyBopo popmaiizoBaHa;

— Po3po6HuK 3 camoro nmoyaTky Oyne 3HaTH SIK MPABUIBHO HOMY pO3po0JATH
API,

Ane 1e He Tak NIPOCTO, aJKe AJId HANMWCaHHA crneuudikamii Tpeda 3HATU
cuHTakcuc Swagger Specification Ta HanucaTH ii ojHi€r0 3 TproX MOB (YAML, JSON

a60 xx XML).

Liquibase

Liquibase - 1ie 6ibmioTeka 3 BIAKPUTHM KOJIOM, He3alexHa Bif siapa BJI, ans
BIJICTE)KCHHSI, YIIPABJIiHHS Ta 3aCTOCYBaHHs 3MiH y cxemi b/I.

VYci3minu B 6a3i jaHux 30epiratoTbest y TekeToBux (aitnax (XML, YAML, JSON
a0o SQL) ta inenTHdiKyrOThCS 3a gomomMoror komoOiHarii Terie "id" ta "author", a
TaKoX iMeH1 camoro ¢ainy. CHCcOoK yCiX 3aCTOCOBAaHHUX 3MIH 30€pIraeThCs y KOKHIN
0a3i manmx, y Tabmuni DATABASECHANGELOG 3 K00 MOpOBOIUTHCS
KOHCYJBTAIliS IIOJI0 BCIX OHOBJICHb 0a3W AaHUX, 00 BU3HAYWUTHU, SIKI HOBI 3MIHH
noTpiOHO 3acTocyBaTH. [14]

Liquibase aBromatuuno renepye Ttabauii DATABASECHANGELOG Ta
DATABASECHANGELOGLOCK mig gac nepuioro 3aCToCyBaHHsI CKPHUIITIB.

I3 Bimomux ananoriB 6i6miorek mist mirparii bJI, 1o mpamoTh 3 cUCTeMaMu,

po3pobiennmu Ha Java, icnye FlywayDB.

Ta6aumg 3.5
IMopiBusinas FlywayDB Ta Liquibase
FlywayDB Liquibase
Diff(mopiBusuaHS 1ByX 6a3 - +
JTAHUX )
MOXHBICTD POJIOCKY + (3a 10J1aTKOBY TJIATY) +
®dopmaTu SQL SQL, XML, YAML,
JSON
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3akin4. Tadn. 3.5

MOXJIUBICTH - +

reHepyBaHHs SQL

MOXIUBICTH - +
3aCTOCOBYBAaTH MIrparii B
3aJIEKHOCTI BiJ

nepenymMoB

Maven

Maven - iHCTpyMEHT Il aBTOMATHYHOI 301pKH MPOEKTIB. 3 HUM MPALIOIOThH B
OCHOBHOMY Java-po3poOHuKH, Xo4a € marinu ais irerpaitii 3 C / C ++, Ruby, Scala,
PHP i inmmu moamu.[15]

OxHa 3 TOJOBHUX 0COOJIMBOCTEH (DpeiiMBOpKa — IEKJIAPATUBHUN OIUC MIPOEKTY.
Ile o3Hauae, 1110 po3pOOHHUKY HE TTOTPIOHO MPUAUISITH YBary KO)KHOMY acIleKTy 301pKH,
BC1 HEOOX1HI TapaMeTpH HaJaIlITOBaHI 3a 3aMOBUYBaHHSAM. 3MIHU MOTPIOHO BHOCUTHU
JUIIEe B TOMY O0Cs31, B SIKOMY MPOTPAaMICT XOue€ BIAXWJIMTHCS BiJ CTaHIApTHUX
HaJIAIITyBaHb.

[Ile omna mepeBara MPOEKTy - THYYKE YIPaBIIHHS 3alleKHOCTAMH. Maven
ABTOMAaTHMYHO CTBOPIOE Ha KOMIT'IOTEpl JIOKAJbHHUH PEMO3UTOpii Ta BMIE
JIOBAaHTA)XyBaTH B CBI HBOIO CTOPOHHI 0i010TEKH, BUOMpATH HEOOXITHY BEPCit0
MakeTy, OOpOOJISATH TPAH3UTUBHI 3aJI€KHOCTI.

Taxox ganuit pperimBopk He 3anexkuth Big OC. [Ipu poOOTI 3 KOMaHIHOTO psAJIKa
napameTpu 3ajiexaTh Bij miaatdopmu, age Maven J03BOJISIE HE 3BepTaTH YBaru Ha 1ei
aCTICKT.

[Tpu HEOOXiMHOCTI crcTeMy 30MpaHHs MOKHA HATAIITYBATH ITi/1 BIACHI TOTPeOH,
BUKOPUCTOBYIOYM TOTOBI IUIATIHU. A SIKIO HIYOTO MIAXOMSAIIOTO HE 3HAWIUIOCS -

MOJKHA Hamucatu cBoi[22].



Project £y —

w untitled1 [MavenExample] =\ untitled]
> Idea
e src
e main
Java
resources
e test
Java

m MavenExample.iml

pom.xml
> Il BExternal Libraries
> Scratches and Consoles

Puc 3.6. CtpykTypa npoekty Maven

— src/main/java — nupekTopist 3 Qaiiamu, 1€ JexaTh BUKOHYBaHi Java kiacu;
— src/main/resources — aupexTopis 1t KoHDirypaiiaux (haniis;

— src/test/java — mupekTopis ae 30epiraloTbCst TECTH.
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3.3. Onuc cTPYKTYpH NPOrpamMM Ta aJropuTMiB il PyHKUiIOHYBaHHS

¥ Project

l:l Camrmit

M EBookmarks

rg

« VolunteerApp

Project b =T = °a —
¥ U4 VolunteerApp

> idea

2 .mvn

h src

v main

™ java
v ua.isvyry.volunteerapp

> configuration
> constants
> controller
> converter
> dto
> exception
> filter
2 interceptor
> model
2 repository
2 security
> service

¢ VolunteerAppApplication
h resources
db.changelog
static
templates
application.properties
> test
> target
@ .gitignore
ma HELP.md
mvnw

mvnw.cmd
pom.xml
wn: READMF.md

Puc. 3.7. Ctpyktypa npoekTy

42
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Jlana mporpamMa BHKOPHCTOBYE JIeKiIbka aupektopiil. lle o3Hauae momaTok
TUTUTHCS Ha JEKUIbKa OKPEMUX MaroK, KOXKHA 3 SKUX CKJIaJa€ThCsl 3 KJIACIB Ta Mae
BlIacHy c(epy BinnoBigaibHOCTI. J[aBaliTe po3risiHEMO HaMBaXIIMBIII 3 HUX:

configuration:

configuration — mupektopis KOH}Irypamiii po3poOIIOBAHOTO JONATKY, TYT

3HAXOJATHCS KJIacu KOHQIryparii.

v g VolunteerApp D)\Diploma\Volunteer”
2 idea
> .mvn
h main
b java
h ua.isvyry.volunteerapp

> configuration
€ SecurityConfig

€ SwaggerConfiguration

Puc. 3.8. Crpykrypa nupekropii configuration

model, repository:
Jlani nupekTopii — Iie piBeHb B3aeMojii 3 0a3or0 gaHuX. TyT 3HaXOAATHCA

PETNo3UTOPIi Ta KIIACHU-MOJICIII.



M Bookmarks

Structure

= VolunteerApp

I

gL

Lo
|

Project ~ (%]

v I VolunteerApp D:\Diploma\VolunteerApp
» idea

2 .mvn

A src

¢ Commit W Project ‘

e main

v java

A ua.isvyry.volunteerapp

configuration
constants
controller
converter
dto
exception
filter

interceptor

4 WOONON NN N NN

model
Category
Comment
Location
News

Participant

m 0O 60 0 0 0

ParticipantType
Post
Role

(o B n ]

h repository
I CategoryRepository
' CommentRepository
1" LocationRepository
I NewsRepository
I ParticipantRepository
I PostRepository
I’ RoleRepository

? security

? service

< VolunteerAppApplication

Puc. 3.9. Ctpykrypa nupekropiit model ta repository
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I LocationRepository

findMNearWithinDistance{Point, doubld List<Location=

#% NewsRepository
bl
#% JpaRepository <T, ID>
saveAndFlush{s) 5
getoaspny T
¥ * RoleRepository ) W findAll(Example <5») List<5»
N savehllAndFlush{lterable<5=) List<5»
: getReferenceByld(ID) T
A 1 ]
m ' findAll{Example <5=, Sort) List=5> ParticipantRepository
savehll(lterable<5>) List«5» g —— 7 'ms findByEmall (String) OptionalkParticipant:=
deleteinBatehiterableaT=) void
findAllByld (Iiterable< D) List=T=
flush() void
A W findAllQ List=T=
deleteAllinBatch(lterable<T=) void
findAll{Sort) List=T>
deleteAllinBatch0 void
= ) deleteAllByldinBatch(iterable<ID=) void
L PostRepository o N
getBld Dy T N
Ll existsByCategory_ld (Long) boolean A ~
I ™
N
™,
o~

B CommentRepository

I'“ CategoryRepository

existsByCategoryName (String) boolean

Puc. 3.10. HaitBaxnuBiiii perno3uTopii MpoeKTy

Ax MoxxHa OGauWTH Ha HABEJCHHUX Jiarpamax, ycl perno3uTopii yCHaaKOBYIOTh
iHTepdeiic JpaRepository, sikuii BkiIto4ae B cede HaltHEOOX1IHIII METOIU JUTsl pOOOTH
3 043010 JaHHX, TaKl SK:

findAll(): 3raxoauTh yci 3anucu B TabnuIi, ekBiBasieHTHUH 3anmucy «SELECT *
FROM "ENTITY »

deleteAll(): Bunmanse yci 3ammcn 3 tadbnwmii, exBiBaneHTHHIA 3amucy «DELETE
FROM "ENTITY »

deleteByld(ID): Bunanse 3 TabuIIi 3aMHKc, 110 BiAMOBIa€ BKa3aHOMY ITapaMeTpy,
exBiBasienTHuit 3anucy « DELETE FROM "ENTITY” WHERE ENTITY_ID ="ID »

findByld(ID): 3nHaxomuTh 3ammc B TAOJWIN, IO BIAIOBiNae BKa3aHOMY
napameTpy, ekBiBaneHTtHui 3amucy «SELECT * FROM ‘ENTITY WHERE
ENTITY_ID ="ID »
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findAll(Pageable): 3naxoauTh 3anucu B TaOJMII, O BiAMOBIIAIOTH BKA3aHOMY
napamerpyPageable, 3a nomomoror fkoro MokHa po30MBaTH Pe3yJIbTaT 3alUTy Ha
CTOPIHKH Ta JIICTAaBaTH BKa3aHy.

findAlIByld(Collection<ID>): 3naxoauTh B TaOJWIll BCi 3amUCH, IO
BIJIMOBIZAIOTh KpUTEPIsiM MomyKy, ekBiBaneHTHuil 3amucy «SELECT * FROM
"ENTITY" WHERE ENTITY_ID IN (Collection<ID>)»

saveAll(Collection<Entity>): 30epirac ab0 OHOBIIIOE ICHYIOU1 3allUCH Ha OCHOBI
BKa3aHUX IMapaMeTpiB.

Tako, OKpIM cTaHJApTHUX peaii3aliid 3anuTiB, K1 HaM Hajae Spring Data Jpa,
iCHye MOXKJIMBICTh JICKJIADATUBHUM CIIOCOOOM OINKCATH 3alUTH, SKi MH XOYEeMO
HaJiciiaTy 10 0a3y JaHuX.

Hampuknaa, Mu Xo4eMo 3HAHTH KOPUCTYBaya, 3TiJIHO 3TiAHO Horo e-Meiy. J{ns
IILOT0, Y BIIMOBIIHOMY PENIO3UTOPIi, MM MaEMO 3aJCKJIapyBaTh METO, Y Ha3Bi AKOTO
Oyne BKazaHO TIoJie, 3TiIHO sikoro Oyae moOymoBanmii 3armut jno bJl, y Hamomy

BUNAKy Iie mosie - email. Omke, Hamr MeTon Oyjae BUIUIAAATH HACTYITHHM YHHOM:

findByEmail(String email).

@Table(name = “"participant")
public class Participant {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)

L
private Long id;
<> public
@Enumerated (EnumType.STRING) [ participant
private ParticipantType participantType; ) id

I f description

private String name;
i i X — B email

private String email;
private String description; H name
private String password; q_—_‘__—_—_5____—_‘___“—'""—‘——————~———___‘___h__q_____‘ § participant_type
private String salt; f password
@ManyToOne q__q__“__‘__‘—_‘-_‘—_5—_h—_h—_h—___—_‘“——“—————n—_‘__,__*

g salt
private Location location;

— [ location_id

@ManyToOne
private Role role; — I role_id
@0neToMany(mappedBy = "author")

private List<Post> posts;

Puc. 3.11. BianoBigHicTh MK BIACTHBOCTIMU Ki1acy Ta Tadymii bJ]



service:

JlupekTopis Service BIAMOBIIA€E 3a OI13HEC-TIOTIKY 3aCTOCYHKY.

= VolunteerApp
E Project h =T = %
= ¥ VolunteerApp D:Diploma\VolunteerApp
- 2 idea
= 2 .mvn
E e src .
O A main
™ java
v va.isvyryvolunteerapp
2 configuration
> constants
> controller
> converter
> dto
? exception
> filter
? interceptor
> model
? repository
? security
h service

€ AuthenticationService
CategoryManagementService
CategoryService
CommentService
JwiTokenUtil
LocationManagementService
LocationService

NewsService
ParticipantManagementService
ParticipantService

M Bookmarks

c

c

c

c

c

c

€ NewsManagementService
c

c

c

€ PasswordService

€ PostManagementService
€ PostService

c

RoleService

Structure

| VolunteerAppApplication

Puc. 3.12. Ctpyktypa monyinto Service
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€ = AuthenticationService

c LocationService +— ¢ LocationManagementService

E ParticipantService «—— € ParticipantManagementService
€ = CommentService

g PostService +———— ¢ PostManagementService

€ © NewsService +—————— & » NewsManagementService
€ = (CategoryService +— ¢ © (ategoryManagementService
= RoleService

= PasswordService

Puc. 3.13. HaitBaxxusimii cepBicu.

Sk MOXHA OAYUTH 31 CXEMH, JIESIKI CEPBICH MAIOTh JIOJIATKOBUH I1ap abCcTpakiiii,
nampukiaag ~ NewsService —  NewsManagementService,  PostService  —
PostManagementService Tomro. Takuii miaxig Oy 3poOjeHUN 3amis cemaparii i
BUOKPEMJICHHS JIOTIKH, KA CTOCYEThCSI 1HIIIMX THUIIIB.

[Ilo maeThCs Ha yBa3i: HAPUKIIA, IJIs1 CTBOPEHHSI IIOCTY HAM HEOOX1HO 3HATH
KaTeropiro MOCTy Ta aBTOpa, TOOTO, sIK MiHIMyM, HaM MOTPiOHA PYHKITIOHATBHICTH Bij
CategoryService Ta ParticipantService. Ane imxekTuTH ix B PostService Oyxae He myxke
no6pe, 060 SIKIIO HaM Jech 3HaTo0uThCs POstService, To pa3oM 3 HUM OYIyTh JIOCTYITHI
BHIIICBKAII[aH1 CEPBICH TaKOX, IO MOXE MPUBOJAUTH A0 HHUKIIYHUX 3aJIEKHOCTEH.
Tomy Ham Ha momomory mpuxoauTh PostManagementService, kortpuii Mae Bci

HeoOXiJIHI cepBicH i podoTH 3 POSt cyTHICTIO, TakuM YMHOM MK Maemo PostService,
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[0 LUJIKOM YUCTUH(HE Mae 3ailBUX CEpBICIB) Ta Ma€ 3aJIeKHICTh TUIBKH Ha

BIJIMIOBIHUIN PETO3UTOPIN. 3aBISAKHU [IbOMY HAIMMCAHUI KOJI CTa€ HA0AraTo YUCTIIIHUM.

Taonuis 3.6

DyHk1il cepBiciB

Cepgic [Tpu3HaueHHs

ParticipantService BukopuctoByeThes 1151 KEpyBaHHs

KOPpUCTYBa4YaMH. A came: CTBOPCHHA,

— - MINKCYBaHHA Ha 1HIIOTO KOPUCTYyBaya,
ParticipantManagementService ATy pHCTY

3HAXOAXXCHHA KOpI/ICTyBa‘{iB 3a IICBHUM

GbUIBTPOM Ta JAeaKTUBALlid KOPUCTYBaya.

RoleService Jlanuii cepBiC BUKOPUCTOBYETHCS IS
KepyBaHHS POJISIMU. Y HHOMY
JOCTYIMHUHN (YHKI[IOHAT 10JJaBaHHS
HOBOI pOJIi, OTPUMAHHS BCIX JIOCTYITHUX

poJIeii, 3MiHa BJIACTUBOCTEMN POJII.

PostService Mae KOHTPOJIb Haa (QYHKI[IOHATIOM

nyOikaiii. /[o3Boisie cTBOprOBaTH,

PostManagementService penaryBaTH, YUTaTU Ta BUJAJSATH
nmyOsikarii
CategoryService Jlae 3Mory CTBOpIOBaTH, peJlaryBaTH,
CategoryManahementService 3HAXOJUTH Ta BUJAJISATH KaTEropii.
LocationService BukopuCTOBY€ETHCS 17151 CTBOPEHHS
LocationManagementService 3HAXOIKEHHSI, Ta BUAAJIIEHHS JIOKAL[IH
CommentService JlatoTh 3MOT'y CTBOPIOBATH, peJlaryBaTH,

3HAXOJIUTH 32 TIEBHUM (DUTHTPOM Ta
JICaKTUBYBATH BiTIOBITHO

YHIBEpCUTETH, PaKyIbTETU Ta Kadeapu.
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3akin4. Tadi. 3.6

NewsService BuxopuctoByeThCs 111 CTBOPEHHS,

. SHAXOPKCHHs, pSaaryBaHHg Ta
NewsManagementService

BUOAJICHHA HOBHH.

AuthenticationService BukopucToBy€eThCs 1151 aBTEHTU(IKAIIT
Ta BUXOJY 3 3aCTOCYHKY.
PasswordService BUKOPUCTOBYETHCS ISt XCIITYBaHHS
IapOITI0
controller:

Jlanuii nporpaMHuUi IIap B CBOIO YEPry MICTUTh KOHTPOJIEpHM Ta pi3HI

KoH(DirypariiiHi Kjacu, 110 NpaIiolTh 13 3allUTaMHU Ha CEPBEP Ta BIAMOBIISIMHU.

Project B = = B —
h VolunteerApp
> idea
> mvn
e src
v main
e java
e va.isvyry.volunteerapp
> configuration
> constants
v controller

& AuthenticationController
CategoryController
CommentController
DefaultControllerAdvice
LocationController
NewsController

ParticipantController

0o 0 o0 0 0o 0 0

PostController

Puc. 3.14. Ctpykrypa aupexropii controller
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Tabmuis 3.7
HajiBa:xxauBiuui 3anuTu
Konrt- 3anut Tun IIpu3HaueHHs
poJuiep 3aIHATY
/api/v1/auth POST BukopucToBYy€eThCS
JUTSL aBTOpU3ALIil
KOpHCTYyBaua
Auth /api/vl/logout DELETE | BukopucTOBY€EThCS
JUTSL BUXOTY
KOpHCTYBaua 13
3aCTOCYHKY
[api/v1l/posts POST CTBOpEeHHs
nyOsikarii
lapi/vl/posts/{id} GET 3HaXO/IKCHHS
nyOsmikarii
lapi/vl/posts/users/{id} GET 3HaXOIKCHHS
myOJTiKaIii BITHOCHO
KOPHCTYyBaua
lapi/vl/posts/{id}/comments PUT PenaryBanus
nyOJTikaIii(1oqaBaHH
Post s KOMEHTaps1)
lapi/vl/posts/{id}/subscribe PUT PenaryBanus
nyOsikamii(mianucka
Ha OHOBJICHHS)
lapi/vl/posts/{id} PUT PenaryBanns
nyOsmikarii
/api/v1l/posts/users/{id}/subscriptio | GET 3HaXOJ[KCHHSI
n myOJTiKaIii BITHOCHO
MIAMHACOK YKa3aHOTO
KOpHCTYyBaua
/api/vl/comments/{id} PUT PenaryBanns
Comment . . KOMCHTapa
/api/vl/comments/{id} DELETE | Bunanenus

KOMEHTapa
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[Iponosxk. Tabmn. 3.7

/api/vl/participants POST CTBOpEHHS
KOpPHUCTYyBaua
[api/vl/participants GET 3HaXOMKEHHS BCIX
KOPHCTYBAauiB
[api/vl/participants/{id} GET 3HaXOMKEHHS
KOpHUCTYyBaua
B1JIHOCHO
1IeHTH(IKaTopa
Participant | /api/v1/participants/{id} PUT PenaryBanHs
KOpHUCTYyBaua
BITHOCHO
1IeHTH(IKaTopa
lapi/vl/participants/{id} DELETE | JleakTuBarris
KOpPHUCTYyBaua
lapi/vl/participants/subscribe/{id} |PUT JlonaBaHHs
KOpPHUCTYyBaua Ji0
MIAITHCOK
lapi/vl/roles POST CTBOpEHHS POJIi
lapilvl/roles GET 3HAXOIKEHHS BCiX
Role ICHYIOUUX pOJIeii
/api/vl/roles/{id} PUT PenaryBanns poii
lapi/vl/roles/{id} DELETE | leakTuBarist poi
/api/vl/categories/ POST CTBOpEHHs Kareropii
lapi/vl/categories/{id} PUT PenaryBanns
KaTeropii BilIHOCHO
imeHTudikaTopa
/api/vl/categories GET 3HaXOJKEHHSI BCiX
Category . — Kateropiid
lapi/vl/categories/{id} GET 3HaXOKCHHS
KaTeropii BiIHOCHO
imeHTudikaropa
/api/vl/categories/{id} DELETE | Bunanenns

KaTeropii BIIHOCHO
imeHTudikaropa
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3akin4. tadm. 3.7

/api/vl/news/ POST CTBOpECHHSI HOBHH
lapi/v1/news/{id} PUT PenaryBaHHs HOBUHHU
B1JIHOCHO
iieHTudikaTopa
/api/v1l/news GET 3HaxXOMKEHHs] HOBHH
News lapi/vl/news/{id} GET 3HaXOMKEHHS
HOBUHU BiTHOCHO
1IeHTH(IKaTopa
api/v1/news/{id} DELETE | BugajaeHHs HOBUHU
BITHOCHO
11eHTHdIKaTopa
/api/v1l/locations/distance GET 3HaXOKEHHS
BIJICTaH1 MK IBOMa
JIOKAIISIMA
: /api/vl/locations/nearby GET 3HaXO/IKCHHS
Location L )
/participants KOPHUCTYBaYiB
o063y
/api/vl/locations/nearby/posts GET 3HaXO/IKCHHS

MIPOEKTIB MOOJIU3Y
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Client request

JSON

[ Controllers ]

[ Service laver ]

[ Repository layer ]

Database

Puc. 3.15. Cxema pobotu cuctemu

OTxe, 3a CXEMOI0, PO3POOIIFOBaHA CHCTEMA MAa€ MPAIIOBATH HACTYITHUM YHHOM:

1. KimieHTchkmi 3anuT, 1o 0yB copmoBanuii Ha ¢poHTeHai y dopmati JSON
HAJXOAWTh Ha map KOHTposepiB. 3a momomororo kiacy DispatcherServlet, Spring
HaIpaBJIsS€ 3alliT Ha BIIMOBIIHUN METO/] BIAMIOBITHOTO KJIACy-KOHTPOJIEPY.

2. Ilicns HamAXOMKEHHS Ha BIAMOBIAHUH METOJ, KEpyBaHHS IpUUMAaE Iap
CepBiCY, Ky 3 KOHTpOJIEpa IePEHANIPABIISIIOTHCS TIIO 3aIUTY Ta JOMOMIKHI 3MIiHHI.

B xoHTpONEpax Takox BiOyBAa€ThCS MEPBICHA BaIAIlisl HATXOMHKCHUX JTaHUX.

JIns 1100 HAaM HEOOX1THO Y BIAIOBITHOMY METO/II KOHTPOJIEpa MOPs 13 KJIacOM

TiJ1a 3aMUTY MMOCTABUTH aHOTarlio (@ Valid.
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hor Swyrydenko *
@ResponseStatus(HttpStatus.CREATED)
@PostMapping(®~"/create")
public ParticipantCreateResponse createParticipant(@RequestBody [@Valid ParticipantCreateRequest request) {
return participantManagementService.createParticipant(request);

Puc. 3.16. Ilpuxnan BUKOpUCTaHHS aHOTAITIT JJIs Basliamii

A y BIANOBIIHOMY KJIaci MPOMUCATH MpaBuia Balilalii:

package va.isvyry.volunteerapp.dto.request;

import lombok.Data;
import lombok.AllArgsConstructor;
import Llombok.NoArgsConstructor;

import javax.validation.constraints.Pattern;
import javax.validation.constraints.Size;
import javax.validation.constraints.Email;
import javax.validation.constraints.Max;
import javax.validation.constraints.NotEmpty;

7 usages hor Svyrydenko *
@Data
@NoArgsConstructor
@AllArgsConstructor
public class ParticipantCreateRequest {
@Pattern(regexp = HActivist|Urganization|V01unteer”)
private String participantType;
@Size(min = 2, max = 50)
private String name;
@Email
private String email;
@Pattern(regexp = "A(?=.%x[a-z]) (?=.%[A-Z]) (?=.x\\d) (?=. % [#30Q!%&*?]) [A-Za-z\\d#$@!%&*x?]{8,30}%$")
private String password;
@Max(500)
@NotEmpty
private String description;

Puc. 3.17. Ilpuknax npaBun Bamigarii

3. B cBor yepry cepBicHM B3a€MOIIIOTH 13 IIAPOM-PEIO3UTOPIiB, (OpMYyIOUH
pizHoMaHiTHI SQL-3anuTH BiANOBIAHO 10 Oi3HEC JIOTIKH.
4. lllap peno3uTopiiB MICTUTh KJIaCU-MOJIEII, 110 € MPOEKIIsIMU Ta0bnuilh y 06asi

JlaHHWX, Ta BIACHE PEMO3UTOPIi, 3a JOMOMOI0I0 IKUX OTPUMYEThCA noctyi 10 b/I.
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5. Takox BapTo He 3a0yBaTH Npo KOH(PIrypaulii Ta piBeHb Oe3neku. KoxxHwuii

3alMUT Ma€ MICTUTH BIAMOBIAHUN TOKEH AOCTYIy, IO 30epirae iHdopmalio mpo

KOPHUCTYBaua Ta HaJa€ TOMY JIOCTYII 1O €HTNOIHTIB B 3aJIEKHOCTI BiJ HOr0 poIi.

baza nanux:

©
&> public
= location
d T
B oty
B country
5 geom
fi state o o
& public & public
role user_subscribers
id + subseription_id
© B authority 1 subscriber_id
&> public
5 post
d } | ©
£ about & public
f problem 5 participant
[ § solution © d -
&> public 2 author_id E +— & public f description '
| category 5* category_id 5— post_likes | B emai
id 7 lestion_is Se—t—t P postid e 5 nsme =
A category_name  liked_by f paricipant_type & public
B password news
B sat d
 role_id ol | B created date
o £ location_id f details
& public H modified_date
post_subscribers B et
2 post_id T
 subscriber_id m—
«
@ public
comment
id
B et
Y auther_jd —
&® post_id

Puc. 3.18. Cxema 0a3u nannx
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Tabnuus 3.8
CrpykTypa 06’ekty Participant

HasBa xonoHku Tun [Ipu3HaueHHs

id bigint VHikanpHUA  igeHTHdIKATOD
KOpHUCTyBaya

description varchar Omnuc KopucTyBaya

participant_type datetime Tun kopucTyBaya

name varchar Im’s1 KOpHCTyBaUa

email varchar [TomTa KopucTyBada, Mae OyTu
YHIKaJIbHOIO

password varchar [Maposns KOpUCTYyBa4a B
3amuGpoBaHOMY BUTIISIAL

salt varchar JlonomixcHa CTpOKa TS
i pyBaHHS MAPOITIO

role_id bigint Inentudikarop poii, SAKOIO
BOJIOJII€ KOPUCTYBAY.
30BHIIIHIN KITIOY.

location_id bigint Inentudikarop moxartii.
30BHINIHIH KITIOY.

Ta0numg 3.9
CTpykTypa 06’ekty Role
HasBa xomonku Tun [Ipu3HaueHHs
id bigint VYHIKanbHAN i1eHTH(IKATOP
pouti
authority varchar HazsBa pomi
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Taomuis 3.10

Crpykrypa 00’ekty News

HasBa xonoHku Tun [Ipu3HaueHHs

id bigint VYHikaapHUH i1eHTU(IKATOP
created_date datetime Jlata CTBOpEHHS 3aIKCy
modified_date datetime Jlata penaryBaHHs 3aIUCY
details varchar KopoTki neTani nmpo HOBHHY
text varchar TexcT HOBUHU

Taomung 3.11

Crpykrypa 06’ekty Comment

HasBa xononku Tun [Ipu3HaueHHs

id bigint VYHIKaTpHUHI imenTudikarop
KOMEHTaps

text varchar Tekct koMeHTaps

author_id datetime Inentudikarop aBTOpA.
30BHIIIHIN KITIOY.

post_id datetime InenTudikaTop mocry.
30BHIIIHIN KITIOY.

Tab6anmg 3.12

Crtpykrypa 00’exrty Post

HasBa xomoHku Tun [Ipu3HaueHHs

id bigint VYHIKanbHAN i1eHTH(IKATOP
IIOCTY

text varchar Texkcr mocTy

created date datetime JlaTa cTBOpEeHHS 3amuCy

modified_date datetime JlaTta pearyBaHHs 3aIHuCy
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3akin4. tadi. 3.12

enabled

boolean

Ilokasye ctan nocrty

author _id

bigint

Inentudikarop KopucTyBaua,
IO €  aBTOpOM  IOCTY.

30BHILIHIA KJIOY

Taonuis 3.13

Crpykrypa 00’ekty Category

HasBa xonoHku Tun [Ipu3HaueHHs

id bigint VYHiKaTpHUHA imenTugikatop
Kareropii

category name varchar Ha3zsa kateropii

Tabmuusa 3.14

Crpykrypa 06’ekty Location

Ha3zBa xononku Tun [Tpu3naueHHs

id bigint VYHIKaIbHHUI imenTudikaTop
JIoKarii

city varchar HasBa kpainu

country varchar HasBa micta

state varchar Ha3sBa oGmacTi/mraTy TOII10

geom geometry CrenianpHiii Tun POStGIS, saxuit
30epirac B €00l MIHMPOTYy Ta
JIOBTOTY.

3.4. OOrpyHTYBaHHS Ta OpraHizamis BXiTHUX Ta BUXiTHUX JaHUX NPOrpaMu

Bxinni nani Hagatothes cucteMi y popmari JSSON, mo GpopmyroTees Ha GPOHT-

€H/Il B 3QJISKHOCTI BiJ A1l KOopucTyBaua. B 3amexHoCTi Bin HEOOXiqHO1 1H(OpMaIii,
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(GpOHT-eHT HAJICUJIA€ BIATMOBIIHI 3alIUTH 10 PO3POOIOBAHOI CUCTEMHU, KOTPA B CBOIO

yepry, 00po0JItO€ 111 3aIUTH Ta BIANOBIIAa€ BUXITHUMU AaHUMU Y popmaTi JSSON.

3.5. Onuc po3po0/1eHOro MPOrpaMHoOro NPoAyKTy

3.5.1. BuxopucraHi TexHiuHi 3acoomn

B nponeci tectyBanHsa Ta po3poOku I3 Oynu BUKOpHCTaH1 HACTYMHI TEXHIUHI
3acobu:

— onepaTuBHa nam’siTh o0carom 16 ro;

— nporuecop Intel Core i7-7700 3.60 GHz;

— HaKOMU4YyBad Ha KOPCTKOMY IUCKY oOcsirom 250 ro;

— Bimeoanmantep Radeon RX 6800;

— KJIaBiaTypa Ta MaHIITyJISITOP TUITY «MUIID.

Bkazani TexHiuHI 3aco0u He MamTh OyTH OOOB’S3KOBO 1ICHTHYHHX

XapaKTePUCTHUK JIJIs1 Oe3MepenIKoaHOI pOOOTH CUCTEMH.

3.5.2. BukopucTtaHi nporpamHi 3acoou

ITix yac po3poOKH TaHOTO 3aCTOCYHKY OyJI BUKOPHCTaH1 TaKi MporpaMHi 3aco0u:
— IntelliJ IDEA.
— Git, GitHub.

IntelliJ IDEA
«IntelliJ IDEA — 1ie ocobimBe cepefoBHIle MpOrpaMyBaHHs a00 IHTEIpOBaHE
cepenosuiie po3pooku (IDE), 6arato B womy npuszHadene jjs Javay. Lle cepenosuiie
BHKOPHMCTOBYETHCS CTCIIAIBLHO JIs pO3p0oOKHU mporpam. BoHO po3po0iieHe KOMIIaHI€0
i Ha3Boto JetBrains. Bono noctymnue y aBox Bumanusax: Community Edition, mo mae
ninen3ito Apache 2.0, 1 komepiriiine BuaanHs, Bigome sk Ultimate Edition. [Llo poouts
IntelliJ IDEA HacTiibKM BIAMIHHHUM BiJl CBOiX aHaJOTiB, II€ WOro JIETKICTh ¥

BUKOPHUCTaHHI, THYYKICTb Ta 3pYYHUU TU3aliH.
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GIT

Git — e nmpuKIaa CUCTEMH YIpaBIiHHS po3noauieHumMu Bepcisimu (DVCS), sika
3a3BUYail BUKOPUCTOBYETHCS JJii PO3POOKH BIAKPUTOIO KOMEpUIMHOrO Ta
HEKOMepIIiitHOTO nporpamMHoro 3ade3nedeHHss. DVCS 103Bosi0Th OTpUMaTH TOBHUM
JOCTyIl 10 KOXKHOro (haily, TUIKM Ta ITepalii MPOEKTy Ta J03BOJSE KOXHOMY
KOPHUCTYBau€Bl OTPUMATH JOCTYM JI0 TOBHOI Ta CaMOAOCTAaTHbOI 1CTOPIi BCiX 3MiH. Ha
BIIMIHY BiJl MONYJSPHUX KOJHUCH LEHTPATI30BAHUX CUCTEM YIPABIIHHS BEPCIIMH,
«DVCS tuny Git He moTpedye MOCTIHHOTO MIAKIOUESHHS 0 IIEHTPATBHOT'O CXOBHUIIA.

GitLab — me mmatdopma s PO3MIIIEHHS KOIY IS KOHTPOJIO BEpCid Ta
criBnpairi. BiH 103BoJIsi€ CIIUTBHO MPAIIOBATH HAJ MMPOSKTAMH 3 OYIb-SIKOTO MICIIS Ta

30epiraTu Bepcii MPOEKTY Ha BiJaJICHOMY CEpBEPI.

3.5.3. Onuc inTepdeiicy kopucTyBaya

B cucremi BUKOpHUCTOBYEThCA Bizyanizailiss pospobsieHoro API — OpenAPI
Swagger(aus. puc. 2.24.). 3a 10MOMOTOI0 Ii€1 CTOPIHKK MOXHa JUBUTHUCH ICHYIOUI

S€HIIOIHTH Ta HAJACWIATH TECTOBI 3alIUTH.

news-controller ~
Japi/vl/naws/{id} v
Japi/fvi/news/{id} -
m Japi/vi/news/{id} -
Japifvl/naws/create e
Japi/vl/news =
category-controller ~
Jfopi/vl/categories/{id} P
Jfapijvl/categories/{id} ~
IEEEED /o01/v1/catagortes/sd} o
Japifvi/categories/create v
Japifvi/categories -
participant-controller v

authentication-controller ~

Puc. 3.19. OpenAPI
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BUCHOBKH

B nmaniit  xBamidikamiiiHiii po0OoTi Oyna po3poOieHa cepBepHa YacTHHA
BOJIOHTEPCHhKOi mminatdopmu. Po3poOieHnit n0JaTOK MNPU3HAYCHUN TOJETIIUTH
B3a€EMOJIII0 MK BOJIOHTEpaMH. B pe3ynbrari po3poOKku MpoekTy Oyiu peasizoBaHi
HACTYMHI MOJIMBOCTI: PEECTpAllisi KOPUCTYBauiB, CTBOPEHHS / 3MIHA / BUAAJICHHS
KaTeropii, posiei, Jokaiii, peajiizoBaHa cUCTeMa CTBOPEHHS / 3MiHa myOsikaliil, Ta
BIJINIOB1JIEM HA HUX, MOXJIMBICTH MiJIMUCYBAaTUCh HA OOPAHOTO KOPUCTyBaya, TaKOX
OPUCYTHS MOKJIMBICTh 3HAXOJIUTH KOPUCTYBAU1B/IIPOCKTH, SIK1 3HAXOASATH MOOIU3Y.

[Tin yac BUKOHaHHS AaHOI KBaji(ikalifHOI poOOTH MPOEKTy OyJiM BUKOHAaHI
HACTYIHI 3a/1a4i:

— OyB IPOBEJICHUI aHaIII3 MPEMETHOI raty3i 3a/1a4i,

— MPOBEJCHO TOPIBHIHHSA MOXJIMBOCTEH ICHYIOUMX aHAJIOTiB pO3pPOOIIOBAHOTO
OPOAYKTY;

— CIIPOEKTOBAHO Ta CTBOPEHO 0a3y JaHUX;

— HaIMCcaHO IPOTrpaMHUI KOJ 3aCTOCYHKY;

— ctBopeHuit APIl-iHTepdeiic 3aJOKyMEHTOBAaHO Yy 3pyYHOMY, AJIs CIIPUMHATTA,
BUTJISAIL.

JlomaTok CTBOpEHWI 3a JOTMOMOTOI0 MOBH TporpamyBaHHs Java Ha 0a3i

¢dpeitmBopky Spring. BukopucroByBana 6a3a nanux — PostgreSQL.
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KO ITPOI'PAMUA

Category.java
package ua.isvyry.volunteerapp.model,

import lombok.AllArgsConstructor;
import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;

import javax.persistence.Entity;

import javax.persistence.ld,;

import javax.persistence.GenerationType;
import javax.persistence.GeneratedValue;
import javax.persistence.OneToMany;
import java.util.List;

@Entity

@Data

@NoArgsConstructor

@AllArgsConstructor

@Builder

public class Category {
@Id

@GeneratedValue(strategy = GenerationType.IDENTITY)

private Long id;

private String categoryName;
@OneToMany(mappedBYy = "category")
private List<Post> posts;

Comment.java
package ua.isvyry.volunteerapp.model,

import lombok.AllArgsConstructor;
import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;

import javax.persistence.Entity;

import javax.persistence.ld,;

import javax.persistence.GenerationType;
import javax.persistence.GeneratedValue;
import javax.persistence.ManyToOne;

@Entity
@Builder
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@Data
@NoArgsConstructor
@AllArgsConstructor
public class Comment {

@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

@ManyToOne
private Participant author;

private String text;

@ManyToOne
private Post post;

Location.java
package ua.isvyry.volunteerapp.model;

import lombok.AllArgsConstructor;
import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;
import org.locationtech. jts.geom.Point;

import javax.persistence.Entity;

import javax.persistence.ld,;

import javax.persistence.GenerationType;
import javax.persistence.GeneratedValue;
import javax.persistence.Column;

import javax.persistence.OneToMany;
import java.util.List;

@Entity
@Data
@NoArgsConstructor
@AllArgsConstructor
@Builder
public class Location {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
@Column(columnDefinition = "GEOMETRY")
private Point geom;
private String country;
private String city;
private String state;
@OneToMany(mappedBy = "location™)
List<Participant> users;



@OneToMany(mappedBy = "location")
List<Post> posts;

}
News.java
package ua.isvyry.volunteerapp.model,

import lombok.AllArgsConstructor;
import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;

import javax.persistence.*;
import java.util.Date;

@Entity
@Data
@NoArgsConstructor
@AllArgsConstructor
@Builder
public class News {
@lId
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String text;
private Date createdDate;
private Date modifiedDate;
private String details;

Participant.java
package ua.isvyry.volunteerapp.model,

import lombok.AllArgsConstructor;
import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;

import javax.persistence.*;
import java.util.List;
import java.util.Set;

@Data

@NoArgsConstructor
@AIllArgsConstructor
@Entity

@Builder

@Table(name = "participant™)
public class Participant {
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@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

@Enumerated(EnumType.STRING)
private ParticipantType participantType;

private String name;
private String email;
private String description;
private String password,;
private String salt;
@ManyToOne

private Location location;
@ManyToOne

private Role role;
@OneToMany(mappedBy = "author")
private List<Post> posts;

@ManyToMany(mappedBYy = "subscribers")
private List<Post> subscribedPosts;

@ManyToMany(mappedBYy = "likedByUsers")
private List<Post> likedPosts;

@OneToMany(mappedBy = "author")
private List<Comment> comments;

@ManyToMany
@JoinTable(name = "user_subscribers",
joinColumns = @JoinColumn(name = "subscription_id"),
inverseJoinColumns = @JoinColumn(name = "subscriber_id™))
private Set<Participant> subscriptions;

@ManyToMany
@JoinTable(name = "user_subscribers",
joinColumns = @JoinColumn(name = "subscriber_id"),
inverseJoinColumns = @JoinColumn(name = "subscription_id"))
private Set<Participant> subscribers;

ParticipantType.java
package ua.isvyry.volunteerapp.model,

import lombok.AllArgsConstructor;
import lombok.Getter;

import java.util. Arrays;
import java.util. NoSuchElementException;
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@Getter

@AllArgsConstructor

public enum ParticipantType {
VOLUNTEER("Volunteer"),
ACTIVIST("Activist"),
ORGANIZATION("Organization");

private final String name;

public static ParticipantType determineType(String type) {
return Arrays.stream(ParticipantType.values())
filter(s -> s.name.equals(type))
findFirst()
.0rElseThrow(() -> new NoSuchElementException(String
.format("Provided wrong participant type: %s", type)));

Post.java
package ua.isvyry.volunteerapp.model,

import lombok.AllArgsConstructor;
import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;

import javax.persistence.*;
import java.util.List;
import java.util.Set;

@Entity
@Data
@NoArgsConstructor
@AllArgsConstructor
@Builder
public class Post {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String problem;
private String solution;
private String about;
@ManyToOne
private Location location;
@ManyToOne
private Category category;
@ManyToOne
private Participant author;
@ManyToMany
@JoinTable(name = "post_subscribers",
joinColumns = @JoinColumn(name = "post_id"),
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inverseJoinColumns = @JoinColumn(name = "subscriber_id™))
private List<Participant> subscribers;
@ManyToMany
@JoinTable(name = "post_likes",
joinColumns = @JoinColumn(name = "post_id"),
inverseJoinColumns = @JoinColumn(name = "liked_by"))
private List<Participant> likedByUsers;
@OneToMany(mappedBy = "post™)
private List<Comment> comments;

}
Role.java
package ua.isvyry.volunteerapp.model,

import lombok.AllArgsConstructor;

import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;

import org.springframework.security.core.GrantedAuthority;

import javax.persistence.*;
import java.util.List;

@Entity
@Data
@NoArgsConstructor
@AllArgsConstructor
@Builder
public class Role implements GrantedAuthority {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String authority;

@Override
public String getAuthority() {
return authority;

}
@OneToMany(mappedBY = "role™)

List<Participant> participants;
CategoryRepository.java
package ua.isvyry.volunteerapp.repository;
import org.springframework.data.jpa.repository.JpaRepository;

import org.springframework.stereotype.Component;
import ua.isvyry.volunteerapp.model.Category;



@Component
public interface CategoryRepository extends JpaRepository<Category, Long> {
boolean existsByCategoryName(String categoryName);

}

CommentRepository.java
package ua.isvyry.volunteerapp.repository;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.model. Comment;

@Component
public interface CommentRepository extends JpaRepository<Comment, Long> {

}
LocationRepository.java
package ua.isvyry.volunteerapp.repository;
import org.locationtech. jts.geom.Point;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.data.jpa.repository.Query;
import org.springframework.stereotype.Component;
import ua.isvyry.volunteerapp.model.Location;

import java.util.List;

@Component
public interface LocationRepository extends JpaRepository<Location, Long> {

71

@Query(value="SELECT * from location where ST_DistanceSphere(geom, :p) <

:distanceM", nativeQuery = true)
List<Location> findNearWithinDistance(Point p, double distanceM);

}

NewsRepository.java
package ua.isvyry.volunteerapp.repository;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.model.News;

@Component
public interface NewsRepository extends JpaRepository<News, Long> {

}
ParticipantRepository.java

package ua.isvyry.volunteerapp.repository;



import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.model.Location;

import ua.isvyry.volunteerapp.model.Participant;

import ua.isvyry.volunteerapp.model.Post;

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

@Component
public interface ParticipantRepository extends JpaRepository<Participant, Long> {
Optional<Participant> findByEmail(String email);

Page<Participant> findAlIByLocationln(Pageable pageable, List<Location> locations);

PostRepository.java
package ua.isvyry.volunteerapp.repository;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.model.Location;

import ua.isvyry.volunteerapp.model.Post;

import java.util.List;
@Component
public interface PostRepository extends JpaRepository<Post, Long> {

boolean existsByCategory ld(Long categoryld);

Page<Post> findAllIByLocationIn(Pageable pageable, List<Location> locations);

}

RoleRepository.java
package ua.isvyry.volunteerapp.repository;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.model.Role;

@Component
public interface RoleRepository extends JpaRepository<Role, Long> {

¥

AuthenticationService.java

72
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package ua.isvyry.volunteerapp.service;

import lombok.RequiredArgsConstructor;

import org.springframework.security.authentication.BadCredentialsException;
import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;

import ua.isvyry.volunteerapp.dto.request.AuthenticationRequest;

import ua.isvyry.volunteerapp.dto.response.AuthenticationResponse;

import ua.isvyry.volunteerapp.model.Participant;

import ua.isvyry.volunteerapp.security.VVolunteerAppUserDetailsService;

import static ua.isvyry.volunteerapp.service.PasswordService.hashPassword;

@Service
@RequiredArgsConstructor
public class AuthenticationService {

private final ParticipantService participantService;
private final VolunteerAppUserDetailsService userDetailsService;
private final JwtTokenUtil jwtTokenUTtil;

@Transactional
public AuthenticationResponse authenticate(AuthenticationRequest request) {
Participant participant = participantService.findByEmail(request.getEmail());
String password = participant.getPassword();
if (thashPassword(password, participant.getSalt())
.equals(hashPassword(request.getPassword(), participant.getSalt()))) {
throw new BadCredentialsException("™");
}
String token =
jwtTokenUtil.generateToken(userDetailsService.loadUserByUsername(request.getEmail()));
return AuthenticationResponse.builder()
.token(token)
build();

CategoryManagementService.java
package ua.isvyry.volunteerapp.service;

import lombok.Required ArgsConstructor;

import org.springframework.core.convert.ConversionService;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageRequest;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;
import ua.isvyry.volunteerapp.dto.request.CategoryCreateRequest;
import ua.isvyry.volunteerapp.dto.request.CategoryUpdateRequest;
import ua.isvyry.volunteerapp.dto.response.CategoryCreateResponse;
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import ua.isvyry.volunteerapp.dto.response.CategoryResponse;

import ua.isvyry.volunteerapp.dto.response.CategoryUpdateResponse;
import ua.isvyry.volunteerapp.exception.CategoryDeleteException;
import ua.isvyry.volunteerapp.model.Category;

import javax.persistence.EntityExistsException;

import java.util.List;
import java.util.stream.Collectors;

import static
ua.isvyry.volunteerapp.constants.Constants.ENTITY_ALREADY_EXISTS_MESSAGE_W
ITH_NAME;

@Service

@RequiredArgsConstructor

public class CategoryManagementService {
private final CategoryService categoryService;
private final ConversionService conversionService;
private final PostService postService;

@Transactional
public CategoryCreateResponse createCategory(CategoryCreateRequest request) {
Category category = conversionService.convert(request, Category.class);
return conversionService.convert(categoryService.create(category),
CategoryCreateResponse.class);

¥

@Transactional(readOnly = true)
public List<CategoryResponse> getAllCategories(Integer pageNumber, Integer pageSize)

{
Page<Category> categoriesRange =
categoryService.findAll(PageRequest.of(pageNumber, pageSize));
return categoriesRange.stream()
.map(elem -> conversionService.convert(elem, CategoryResponse.class))
.collect(Collectors.toList());

}

@Transactional(readOnly = true)
public CategoryResponse getByld(Long id) {
return conversionService.convert(categoryService.findByld(id),
CategoryResponse.class);

public CategoryUpdateResponse updateCategory(Long id, CategoryUpdateRequest
request) {
Category categoryToUpdate = categoryService.findByld(id);
if (categoryService.existsByName(request.getCategoryName())) {
throw new
EntityExistsException(String.format(ENTITY_ALREADY_EXISTS MESSAGE_WITH_
NAME,
Category.class.getSimpleName(), request.getCategoryName(), id));
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}
categoryToUpdate.setCategoryName(request.getCategoryName());

return conversionService.convert(categoryService.update(categoryToUpdate),
CategoryUpdateResponse.class);

ky

@Transactional(readOnly = true)
public void deleteCategoryByld(Long id) {
if (postService.existsByCategoryld(id)) {
throw new CategoryDeleteException(String.format("Could not delete Category with
id: %s, " +
"because it has dependent posts”, id));
}

categoryService.delete(id);

¥
¥

CategoryService.java

package ua.isvyry.volunteerapp.service;

import lombok.Required ArgsConstructor;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;
import ua.isvyry.volunteerapp.model.Category;

import ua.isvyry.volunteerapp.repository.CategoryRepository;

import javax.persistence.EntityNotFoundException;

import static
ua.isvyry.volunteerapp.constants.Constants.ENTITY_NOT_FOUND_MESSAGE_ID;

@Service
@RequiredArgsConstructor
public class CategoryService {

private final CategoryRepository categoryRepository;

@Transactional
public Category create(Category category) {
return categoryRepository.save(category);

}

@Transactional
public Category update(Category category) {
return categoryRepository.save(category);

¥

@Transactional(readOnly = true)
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public Page<Category> findAll(Pageable pageable) {

return categoryRepository.findAll(pageable);
}
@Transactional(readOnly = true)
public Category findByld(Long id) {

return categoryRepository.findByld(id)

.OrElseThrow(() -> new
EntityNotFoundException(String.format(ENTITY_NOT_FOUND_MESSAGE_ID,
Category.class.getSimpleName(), id)));

}

@Transactional(readOnly = true)
public boolean existsByName(String name) {
return categoryRepository.existsByCategoryName(name);

by

@Transactional
public void delete(Long id) {
categoryRepository.deleteByld(id);

JwtTokenUtil.java
package ua.isvyry.volunteerapp.service;

import io.jsonwebtoken.Claims;

import io.jsonwebtoken.Jwits;

import io.jsonwebtoken.SignatureAlgorithm;

import org.springframework.beans.factory.annotation.Value;
import org.springframework.security.core.userdetails.UserDetails;
import org.springframework.stereotype.Service;

import javax.crypto.spec.SecretKeySpec;
import javax.xml.bind.DatatypeConverter;
import java.security.Key;

import java.util.Date;

import java.util. HashMap;

import java.util.Map;

import java.util.function.Function;

@Service
public class JwtTokenUtil {

public static final long JWT_TOKEN_VALIDITY =40 * 60; //40min
private final Key key;
public JwtTokenUtil(@Value("${jwt.secret}") String secret) {

byte[] aleeySecretBytes = DatatypeConverter.parseBase64Binary(secret);

this.key new SecretKeySpec(apiKeySecretBytes,
SignatureAlgorithm. H8512 geticaName());
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¥

public String generateToken(UserDetails userDetails) {
Map<String, Object> claims = new HashMap<>();
return generateTokenWithClaims(claims, userDetails.getUsername());

hy

public String getUsernameFromToken(String token) {
return getClaimFromToken(token, Claims::getSubject);

hy

public <T> T getClaimFromToken(String token, Function<Claims, T> claimsResolver) {
final Claims claims = getAllClaimsFromToken(token);
return claimsResolver.apply(claims);

by

public Date getExpirationDateFromToken(String token) {
return getClaimFromToken(token, Claims::getExpiration);

¥

private Claims getAllClaimsFromToken(String token) {
return
Jwts.parserBuilder().setSigningKey(key).build().parseClaimsJws(token).getBody();
}

private Boolean isTokenExpired(String token) {
final Date expiration = getExpirationDateFromToken(token);
return expiration.before(new Date());

¥

private String generateTokenWithClaims(Map<String, Object> claims, String subject) {
return Jwts.builder()
.setClaims(claims)

.setSubject(subject)
.setlssuedAt(new Date(System.currentTimeMuillis()))
.setExpiration(new Date(System.currentTimeMillis() +

JWT_TOKEN_VALIDITY * 1000))
.signWith(key).compact();
}

public Boolean validateToken(String token) {
return (Jwts.parserBuilder()
.setSigningKey(key)
Jbuild().isSigned(token) && !isTokenExpired(token));

LocationService.java
package ua.isvyry.volunteerapp.service;

import lombok.RequiredArgsConstructor;
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import lombok.extern.slf4).SIf4j;

import org.locationtech. jts.geom.Coordinate;

import org.locationtech. jts.geom.GeometryFactory;

import org.locationtech.jts.geom.Point;

import org.locationtech. jts.geom.PrecisionModel;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;
import ua.isvyry.volunteerapp.model.Location;

import ua.isvyry.volunteerapp.repository.LocationRepository;

import java.util.List;

@SIf4j

@Service
@RequiredArgsConstructor
public class LocationService {

private final LocationRepository locationRepository;

private final GeometryFactory factory = new GeometryFactory(new PrecisionModel(),
4326);

@Transactional(readOnly = true)
public Page<Location> findAll(Pageable pageable) {
return locationRepository.findAll(pageable);

¥

public List<Location> findAround(double lat, double lon, double distanceM){
log.info(""Looking for a locations around ({},{}) withing {} meters", lat, lon, distanceM);
Point p = factory.createPoint(new Coordinate(lon, lat));
return locationRepository.findNearWithinDistance(p, distanceM);

¥
¥

NewsManagementService.java
package ua.isvyry.volunteerapp.service;

import lombok.Required ArgsConstructor;

import org.springframework.core.convert.ConversionService;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageRequest;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional,
import ua.isvyry.volunteerapp.dto.request.CategoryCreateRequest;
import ua.isvyry.volunteerapp.dto.request.CategoryUpdateRequest;
import ua.isvyry.volunteerapp.dto.request.NewsCreateRequest;
import ua.isvyry.volunteerapp.dto.request.NewsUpdateRequest;
import ua.isvyry.volunteerapp.dto.response.*;

import ua.isvyry.volunteerapp.model.News;
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import java.util.Date;
import java.util.List;
import java.util.stream.Collectors;

@Service
@RequiredArgsConstructor
public class NewsManagementService {

private final NewsService newsService;
private final ConversionService conversionService;

@Transactional
public NewsCreateResponse createNews(NewsCreateRequest request) {
News news = conversionService.convert(request, News.class);
return conversionService.convert(newsService.create(news),
NewsCreateResponse.class);

¥

@Transactional(readOnly = true)
public List<NewsResponse> getAllINews(Integer pageNumber, Integer pageSize) {
Page<News> newsRange = newsService.findAll(PageRequest.of(pageNumber,
pageSize));
return newsRange.stream()
.map(elem -> conversionService.convert(elem, NewsResponse.class))
.collect(Collectors.toList());

¥

@Transactional(readOnly = true)
public NewsResponse getByld(Long id) {
return conversionService.convert(newsService.findByld(id), NewsResponse.class);

¥

@Transactional

public NewsResponse updateNews(Long id, NewsUpdateRequest request) {
News newsToUpdate = newsService.findByld(id);
newsToUpdate.setText(request.getText());
newsToUpdate.setDetails(request.getDetails());
newsToUpdate.setModifiedDate(new Date());
return conversionService.convert(newsService.update(newsToUpdate),

NewsResponse.class);

}

@Transactional(readOnly = true)
public void deleteNewsByld(Long id) {
newsService.delete(newsService.findByld(id));
}
}

NewsService.java
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package ua.isvyry.volunteerapp.service;

import lombok.RequiredArgsConstructor;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;
import ua.isvyry.volunteerapp.model.News;

import ua.isvyry.volunteerapp.repository.NewsRepository;

import javax.persistence.EntityNotFoundException;

import static
ua.isvyry.volunteerapp.constants.Constants.ENTITY_NOT_FOUND_MESSAGE_ID;

@Service
@RequiredArgsConstructor
public class NewsService {
private final NewsRepository newsRepository;

@Transactional
public News create(News news) {
return newsRepository.save(news);

¥

@Transactional
public News update(News news) {
return newsRepository.save(news);

¥

@Transactional(readOnly = true)
public Page<News> findAll(Pageable pageable) {
return newsRepository.findAll(pageable);

¥

@Transactional(readOnly = true)
public News findByld(Long id) {
return newsRepository.findByld(id)
.OrElseThrow(() -> new
EntityNotFoundException(String.format(ENTITY_NOT_FOUND_MESSAGE_ID,
News.class.getSimpleName(), id)));
}

@Transactional
public void delete(News news) {
newsRepository.delete(news);

¥
¥

ParticipantManagementService.java

package ua.isvyry.volunteerapp.service;
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import lombok.RequiredArgsConstructor;

import org.locationtech. jts.geom.Point;

import org.springframework.core.convert.ConversionService;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageRequest;

import org.springframework.data.domain.Pageable;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional,
import ua.isvyry.volunteerapp.dto.request.ParticipantCreateRequest;
import ua.isvyry.volunteerapp.dto.response.CategoryResponse;
import ua.isvyry.volunteerapp.dto.response.ParticipantCreateResponse;
import ua.isvyry.volunteerapp.dto.response.ParticipantResponse;
import ua.isvyry.volunteerapp.model.Category;

import ua.isvyry.volunteerapp.model.Location;

import ua.isvyry.volunteerapp.model.Participant;

import ua.isvyry.volunteerapp.model.Post;

import java.util.List;
import java.util.stream.Collectors;

@Service

@RequiredArgsConstructor

public class ParticipantManagementService {
private final ConversionService conversionService;
private final ParticipantService participantService;
private final LocationService locationService;

@Transactional

public ParticipantCreateResponse createParticipant(ParticipantCreateRequest request) {
Participant participant = conversionService.convert(request, Participant.class);
String salt = PasswordService.generateSalt();
participant.setSalt(salt);
participant.setPassword(PasswordService.hashPassword(request.getPassword(), salt));
return conversionService.convert(participantService.create(participant),

ParticipantCreateResponse.class);

}

@Transactional(readOnly = true)
public List<ParticipantResponse> getAllParticipants(Integer pageNumber, Integer
pageSize) {
Page<Participant> participantsRange =
participantService.find All(PageRequest.of(pageNumber, pageSize));
return participantsRange.stream()
.map(elem -> conversionService.convert(elem, ParticipantResponse.class))
.collect(Collectors.toList());

}

@Transactional(readOnly = true)
public List<ParticipantResponse> findAllInRadiusRange(Pageable pageable, Long id,
double radius) {
Participant currentUser = participantService.findByld(id);
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Point currentUserPoint = currentUser.getLocation().getGeom();

List<Location> locationsInRange = locationService
.findAround(currentUserPoint.getY (), currentUserPoint.getX(), radius);

Page<Participant> participantsRange =

participantService.findAlIByLocationIn(pageable, locationsinRange);

return participantsRange.stream()
.map(elem -> conversionService.convert(elem, ParticipantResponse.class))
.collect(Collectors.toList());

ky

@Transactional(readOnly = true)
public ParticipantResponse getByld(Long id) {
return conversionService.convert(participantService.findByld(id),
ParticipantResponse.class);

by

public ParticipantResponse subscribe(Participant currentUser, Long subscribeToUserld) {
Participant subscribeToUser = participantService.findByld(subscribeToUserld);
currentUser.getSubscriptions().add(subscribe ToUser);
return conversionService.convert(participantService.create(currentUser),
ParticipantResponse.class);

¥
¥

ParticipantService.java
package ua.isvyry.volunteerapp.service;

import lombok.Required ArgsConstructor;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.security.core.userdetails.UsernameNotFoundException;
import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;

import ua.isvyry.volunteerapp.model.Location;

import ua.isvyry.volunteerapp.model.Participant;

import ua.isvyry.volunteerapp.model.Post;

import ua.isvyry.volunteerapp.repository.ParticipantRepository;

import javax.persistence.EntityNotFoundException;

import java.util.List;

import static
ua.isvyry.volunteerapp.constants.Constants.ENTITY_NOT_FOUND_MESSAGE_EMAIL,;
import static

ua.isvyry.volunteerapp.constants.Constants.ENTITY_NOT_FOUND_MESSAGE_ID;

@Service
@RequiredArgsConstructor
public class ParticipantService {
private final ParticipantRepository participantRepository;
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@Transactional(readOnly = true)
public Participant findByld(Long id) {
return participantRepository.findByld(id)
.OrElseThrow(() -> new
EntityNotFoundException(String.format(ENTITY_NOT_FOUND_MESSAGE_ID,
Participant.class.getSimpleName(), id)));
}

@Transactional(readOnly = true)
public Participant findByEmail(String email) {
return participantRepository.findByEmail(email)
.OrElseThrow(() -> new
UsernameNotFoundException(String.format(ENTITY_NOT_FOUND_MESSAGE_EMAIL

Participant.class.getSimpleName(), email)));

¥

public Page<Participant> findAlIByLocationIin(Pageable pageable, List<Location>
locations) {
return participantRepository.findAlIByLocationIn(pageable, locations);

¥

@Transactional(readOnly = true)
public Page<Participant> find All(Pageable pageable) {
return participantRepository.findAll(pageable);

¥

@Transactional
public Participant create(Participant participant) {
return participantRepository.save(participant);

¥

@Transactional
public Participant update(Participant participant) {
return participantRepository.save(participant);

¥
¥

PasswordService.java
package ua.isvyry.volunteerapp.service;
import com.google.common.hash.Hashing;
import org.apache.commons.lang3.RandomStringUtils;
import org.springframework.stereotype.Service;

import java.nio.charset.StandardCharsets;

@Service
public class PasswordService {
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public static String generateSalt() {
return RandomStringUtils.random(15,
"abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXY Z-1234567890");

ky

public static String hashPassword(String password, String salt) {
return Hashing.sha256().hashString(password.concat(salt),
StandardCharsets.UTF_8).toString();

ky

PostManagementService.java
package ua.isvyry.volunteerapp.service;

import lombok.Required ArgsConstructor;

import org.locationtech. jts.geom.Point;

import org.springframework.core.convert.ConversionService;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;
import ua.isvyry.volunteerapp.dto.request.PostCreateRequest;
import ua.isvyry.volunteerapp.dto.response.PostCreateResponse;
import ua.isvyry.volunteerapp.model.Location;

import ua.isvyry.volunteerapp.model.Participant;

import ua.isvyry.volunteerapp.model.Post;

import java.util.List;

@Service

@RequiredArgsConstructor

public class PostManagementService {
private final PostService postService;
private final ConversionService conversionService;
private final ParticipantService participantService;
private final CategoryService categoryService;

private final LocationService locationService;

public PostCreateResponse createPost(PostCreateRequest postCreateRequest) {

var postToCreate = conversionService.convert(postCreateRequest, Post.class);

var author = participantService.findByld(postCreateRequest.getAuthorld());

var category = categoryService.findByld(postCreateRequest.getCategoryld());

postToCreate.setAuthor(author);

postToCreate.setCategory(category);

return conversionService.convert(postService.createPost(postToCreate),
PostCreateResponse.class);

¥

@Transactional(readOnly = true)
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public Page<Post> findAllInRadiusRange(Pageable pageable, Participant currentUser,
double radius) {
Point currentUserPoint = currentUser.getLocation().getGeom();
List<Location> locationsInRange = locationService
.findAround(currentUserPoint.getY (), currentUserPoint.getX(), radius);
return postService.findAlIByLocationIn(pageable, locationsinRange);

¥
¥

PostService.java
package ua.isvyry.volunteerapp.service;

import lombok.Required ArgsConstructor;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation. Transactional;
import ua.isvyry.volunteerapp.model.Location;

import ua.isvyry.volunteerapp.model.Post;

import ua.isvyry.volunteerapp.repository.PostRepository;

import java.util.List;

@Service
@RequiredArgsConstructor
public class PostService {

private final PostRepository postRepository;

@Transactional
public Post createPost(Post post) {
return postRepository.save(post);

¥

public boolean existsByCategoryld(Long id) {
return postRepository.existsByCategory 1d(id);

}

public Page<Post> findAll(Pageable pageable) {
return postRepository.findAll(pageable);

}

public Page<Post> findAllByLocationIn(Pageable pageable, List<Location> locations) {
return postRepository.findAlIByLocationIn(pageable, locations);

}
} -
CategoryCreateRequestToCategoryConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;



import org.springframework.stereotype.Component;
import ua.isvyry.volunteerapp.dto.request.CategoryCreateRequest;
import ua.isvyry.volunteerapp.model.Category;

@Component
public class CategoryCreateRequestToCategoryConverter
Converter<CategoryCreateRequest, Category> {

@Override

public Category convert(CategoryCreateRequest source) {
return Category.builder()
.categoryName(source.getCategoryName())
Jbuild();

CategoryToCategoryCreateResponseConverter.java

package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.response.CategoryCreateResponse;
import ua.isvyry.volunteerapp.model.Category;

@Component
public class CategoryToCategoryCreateResponseConverter
Converter<Category, CategoryCreateResponse> {

@Override

public CategoryCreateResponse convert(Category source) {
return CategoryCreateResponse.builder()
.categoryld(source.getld())
.categoryName(source.getCategoryName())
build();

CategoryToCategoryResponseConverter.java
package ua.isvyry.volunteerapp.converter;
import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;
import ua.isvyry.volunteerapp.dto.response.CategoryResponse;
import ua.isvyry.volunteerapp.model.Category;
import ua.isvyry.volunteerapp.model.Post;
import java.util.stream.Collectors;

@Component

86

implements

implements

public class CategoryToCategoryResponseConverter implements Converter<Category,

CategoryResponse> {
@Owverride
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public CategoryResponse convert(Category source) {
return CategoryResponse.builder()
.categoryld(source.getld())
.categoryName(source.getCategoryName())
.postlds(source.getPosts().stream().map(Post::getld).collect(Collectors.toList()))
build();

CategoryToCategoryUpdateResponseConverter.java

package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;

import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.response.CategoryUpdateResponse;
import ua.isvyry.volunteerapp.model.Category;

@Component
public class CategoryToCategoryUpdateResponseConverter implements
Converter<Category, CategoryUpdateResponse> {

@Override

public CategoryUpdateResponse convert(Category source) {
return CategoryUpdateResponse.builder()
.categoryld(source.getld())
.categoryName(source.getCategoryName())
Jbuild();

LocationCreateRequestToLocationConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.request.LocationCreateRequest;
import ua.isvyry.volunteerapp.model.Location;

@Component
public class LocationCreateRequestToLocationConverter implements
Converter<LocationCreateRequest, Location> {

@Override

public Location convert(LocationCreateRequest source) {
return Location.builder()
.country(source.getCountry())
.city(source.getCity())
.State(source.getState())
build();



NewsCreateRequestToNewsConverter.java
package ua.isvyry.volunteerapp.converter;
import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;
import ua.isvyry.volunteerapp.dto.request.NewsCreateRequest;
import ua.isvyry.volunteerapp.model.News;

import java.util.Date;

@Component
public class NewsCreateRequestToNewsConverter
Converter<NewsCreateRequest, News> {

@Override

public News convert(NewsCreateRequest source) {
return News.builder()
.text(source.getText())
.details(source.getDetails())
Jbuild();

NewsToNewsCreateResponseConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.response.NewsCreateResponse;
import ua.isvyry.volunteerapp.model.News;

@Component
public class NewsToNewsCreateResponseConverter implements
NewsCreateResponse> {
@Override
public NewsCreateResponse convert(News source) {
return NewsCreateResponse.builder()
.id(source.getld())
.createdDate(source.getCreatedDate())
text(source.getText())
.details(source.getDetails())
Jbuild();

NewsToNewsResponseConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
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implements

Converter<News,
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import org.springframework.stereotype.Component;
import ua.isvyry.volunteerapp.dto.response.NewsResponse;
import ua.isvyry.volunteerapp.model.News;

@Component
public class NewsToNewsResponseConverter implements Converter<News,
NewsResponse> {
@Override
public NewsResponse convert(News source) {
return NewsResponse.builder()
.id(source.getld())
.createdDate(source.getCreatedDate())
.modifiedDate(source.getModifiedDate())
.text(source.getText())
.details(source.getDetails())
Jbuild();

ParticipantCreateRequestToParticipantConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.request.ParticipantCreateRequest;
import ua.isvyry.volunteerapp.model.Participant;

import ua.isvyry.volunteerapp.model.Participant Type;

@Component
public class ParticipantCreateRequestToParticipantConverter implements
Converter<ParticipantCreateRequest, Participant> {

@Override

public Participant convert(ParticipantCreateRequest source) {
return Participant.builder()
.name(source.getName())
.description(source.getDescription())
.email(source.getEmail())
JparticipantType(ParticipantType.determineType(source.getParticipantType()))
build();

ParticipantToParticipantCreateResponseConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;

import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.response.ParticipantCreateResponse;
import ua.isvyry.volunteerapp.model.Participant;
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@Component
public class ParticipantToParticipantCreateResponseConverter implements
Converter<Participant, ParticipantCreateResponse> {

@Override

public ParticipantCreateResponse convert(Participant source) {

return ParticipantCreateResponse.builder()
.userld(source.getld())
.JparticipantType(source.getParticipantType().getName())
.name(source.getName())
.email(source.getEmail())
.description(source.getDescription())
Jbuild();

ParticipantToParticipantResponseConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.response.ParticipantResponse;
import ua.isvyry.volunteerapp.model.Participant;

import ua.isvyry.volunteerapp.model.Post;

import java.util.stream.Collectors;

@Component
public class ParticipantToParticipantResponseConverter implements Converter<Participant,
ParticipantResponse> {

@Override
public ParticipantResponse convert(Participant source) {
return ParticipantResponse.builder()

.userld(source.getld())
.participantType(source.getParticipantType().getName())
.name(source.getName())
.email(source.getEmail())
.description(source.getDescription())

.subscribedPostlds(source.getSubscribedPosts().stream().map(Post::getld).collect(Collectors
toList()))
.subscriptionlds(source.getSubscriptions().stream().map(Participant::getld)
.collect(Collectors.toList()))

.subscriberlds(source.getSubscribers().stream().map(Participant::getld).collect(Collectors.to
List()))
Jbuild();
}

¥

PostCreateRequestToPostConverter.java



package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.request.PostCreateRequest;
import ua.isvyry.volunteerapp.model.Post;

@Component
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public class PostCreateRequestToPostConverter implements Converter<PostCreateRequest,

Post> {
@Override
public Post convert(PostCreateRequest source) {
return Post.builder()

.about(source.getAbout())
.problem(source.getProblem())
.solution(source.getSolution())
Jbuild();

PostToPostCreateResponseConverter.java
package ua.isvyry.volunteerapp.converter;

import org.springframework.core.convert.converter.Converter;
import org.springframework.stereotype.Component;

import ua.isvyry.volunteerapp.dto.response.PostCreateResponse;
import ua.isvyry.volunteerapp.model.Post;

@Component
public  class  PostToPostCreateResponseConverter  implements
PostCreateResponse> {
@Override
public PostCreateResponse convert(Post source) {
return PostCreateResponse.builder()
.postld(source.getld())
.solution(source.getSolution())
.about(source.getAbout())
.problem(source.getProblem())
.categoryld(source.getCategory().getld())
.authorld(source.getAuthor().getld())
Jbuild();

AuthenticationController.java
package ua.isvyry.volunteerapp.controller;

import lombok.RequiredArgsConstructor;
import org.springframework.web.bind.annotation.PostMapping;

Converter<Post,
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import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RestController;
import ua.isvyry.volunteerapp.dto.request.AuthenticationRequest;
import ua.isvyry.volunteerapp.dto.response. AuthenticationResponse;
import ua.isvyry.volunteerapp.service.AuthenticationService;

@RestController
@RequestMapping("“/api/v1")
@RequiredArgsConstructor

public class AuthenticationController {

private final AuthenticationService authenticationService;

@PostMapping(“/authenticate™)
public AuthenticationResponse authenticate(AuthenticationRequest request) {
return authenticationService.authenticate(request);

¥
¥

CategoryController.java
package ua.isvyry.volunteerapp.controller;

import lombok.Required ArgsConstructor;

import org.springframework.data.domain.Page;

import org.springframework.http.HttpStatus;

import org.springframework.web.bind.annotation.*;

import ua.isvyry.volunteerapp.dto.request.CategoryCreateRequest;
import ua.isvyry.volunteerapp.dto.response.CategoryCreateResponse;
import ua.isvyry.volunteerapp.dto.response.CategoryResponse;
import ua.isvyry.volunteerapp.dto.response.CategoryUpdateResponse;
import ua.isvyry.volunteerapp.dto.request.CategoryUpdateRequest;
import ua.isvyry.volunteerapp.service.CategoryManagementService;

import java.util.List;

@RestController
@RequiredArgsConstructor
@RequestMapping(*'/api/vl/categories™)
public class CategoryController {
private final CategoryManagementService categoryManagementService;

@PostMapping("/create™)
public CategoryCreateResponse createCategory(@RequestBody CategoryCreateRequest
request) {
return categoryManagementService.createCategory(request);

}

@GetMapping
public List<CategoryResponse> getAllCategories(@RequestParam(defaultValue = "0")
Integer pageNumber,
@RequestParam(defaultVValue = "20") Integer pageSize) {
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return categoryManagementService.getAllCategories(pageNumber, pageSize);

¥

@GetMapping("/{id}")
public CategoryResponse getCategoryByld(@PathVariable Long id) {
return categoryManagementService.getByld(id);

hy

@PutMapping("/{id}")
public CategoryUpdateResponse updateCategory(@PathVariable Long id, @RequestBody
CategoryUpdateRequest updateRequest) {
return categoryManagementService.updateCategory(id, updateRequest);

¥

@DeleteMapping("/{id}")
@ResponseStatus(HttpStatus.NO_CONTENT)
public void deleteCategory(@PathVariable Long id) {
categoryManagementService.deleteCategoryByld(id);
}
}

DefaultControllerAdvice.java
package ua.isvyry.volunteerapp.controller;

import org.springframework.security.authentication.BadCredentialsException;
import org.springframework.security.core.userdetails.UsernameNotFoundException;
import org.springframework.web.bind.annotation.ExceptionHandler;

import org.springframework.web.bind.annotation.ResponseStatus;

import org.springframework.web.bind.annotation.RestControllerAdvice;

import ua.isvyry.volunteerapp.dto.response.ErrorResponse;

import ua.isvyry.volunteerapp.exception.CategoryDeleteException;

import javax.persistence.EntityNotFoundException;
import javax.servlet.http.HttpServletRequest;

import java.time.LocalDateTime;

import static org.springframework.http.HttpStatus. CONFLICT;
import static org.springframework.http.HttpStatus.NOT_FOUND;
import static org.springframework.http.HttpStatus.BAD_REQUEST;

@RestControllerAdvice
public class DefaultControllerAdvice {

@ExceptionHandler(EntityNotFoundException.class)
@ResponseStatus(NOT_FOUND)
public ErrorResponse entityNotFoundException(HttpServletRequest request,
EntityNotFoundException exception) {
return ErrorResponse.builder()
timestamp(LocalDateTime.now())
.Status(NOT_FOUND.value())
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.error(exception.getMessage())
.path(request.getRequestURI())
Juild();

ky

@ExceptionHandler(UsernameNotFoundException.class)
@ResponseStatus(NOT_FOUND)
public ~ ErrorResponse  usernameNotFoundException(HttpServletRequest  request,
UsernameNotFoundException exception) {
return ErrorResponse.builder()
timestamp(LocalDateTime.now())
.Status(NOT_FOUND.value())
.error(exception.getMessage())
.path(request.getRequestURI())
Jbuild();

¥

@ExceptionHandler(BadCredentialsException.class)
@ResponseStatus(BAD_REQUEST)
public ErrorResponse badCredentialsException(HttpServletRequest request,
BadCredentialsException exception) {
return ErrorResponse.builder()
timestamp(LocalDateTime.now())
.Status(BAD_REQUEST .value())
.error(exception.getMessage())
.path(request.getRequestURI())
Jbuild();

¥

@ExceptionHandler(CategoryDeleteException.class)

@ResponseStatus(CONFLICT)

public ErrorResponse categoryDeleteException(HttpServletRequest request,

CategoryDeleteException exception) {
return ErrorResponse.builder()

timestamp(LocalDateTime.now())
.Status(CONFLICT.value())
.error(exception.getMessage())
.path(request.getRequestURI())
build();

NewsController.java
package ua.isvyry.volunteerapp.controller;

import lombok.Required ArgsConstructor;

import org.springframework.http.HttpStatus;

import org.springframework.web.bind.annotation.*;

import ua.isvyry.volunteerapp.dto.request.NewsCreateRequest;
import ua.isvyry.volunteerapp.dto.request.NewsUpdateRequest;
import ua.isvyry.volunteerapp.dto.response.*;
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import ua.isvyry.volunteerapp.service.NewsManagementService;
import java.util.List;

@RestController
@RequiredArgsConstructor
@RequestMapping(*/api/vl/news")
public class NewsController {

private final NewsManagementService newsManagementService;

@PostMapping(“/create™)
public NewsCreateResponse createNews(@RequestBody NewsCreateRequest
createRequest) {
return newsManagementService.createNews(createRequest);

¥

@GetMapping
public List<NewsResponse> getAllCategories(@RequestParam(defaultvValue = "0")
Integer pageNumber,
@RequestParam(defaultVValue = "20") Integer pageSize) {
return newsManagementService.getAllINews(pageNumber, pageSize);

¥

@GetMapping("/{id}")
public NewsResponse getCategoryByld(@PathVariable Long id) {
return newsManagementService.getByld(id);

¥

@PutMapping("/{id}")
public NewsResponse updateCategory(@PathVariable Long id, @RequestBody
NewsUpdateRequest updateRequest) {
return newsManagementService.updateNews(id, updateRequest);

¥

@DeleteMapping("/{id}")
@ResponseStatus(HttpStatus.NO_CONTENT)
public void deleteCategory(@PathVariable Long id) {
newsManagementService.deleteNewsByld(id);
}
}

ParticipantController.java
package ua.isvyry.volunteerapp.controller;

import lombok.Required ArgsConstructor;

import org.springframework.data.domain.PageRequest;

import org.springframework.http.HttpStatus;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.context.request.RequestContextHolder;
import org.springframework.web.context.request.ServletRequestAttributes;
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import ua.isvyry.volunteerapp.constants.Constants;

import ua.isvyry.volunteerapp.dto.request.ParticipantCreateRequest;
import ua.isvyry.volunteerapp.dto.response.ParticipantCreateResponse;
import ua.isvyry.volunteerapp.dto.response.ParticipantResponse;

import ua.isvyry.volunteerapp.security.VolunteerAppUser;

import ua.isvyry.volunteerapp.security.VVolunteerAppUserDetailsService;
import ua.isvyry.volunteerapp.service.JwtTokenUtil;

import ua.isvyry.volunteerapp.service.ParticipantManagementService;

import javax.servlet.http.HttpServletRequest;
import javax.validation.Valid,;

import java.util.List;

import java.util.Optional;

@RestController
@RequestMapping(*/api/v1l/participants”)
@RequiredArgsConstructor

public class ParticipantController {

private final ParticipantManagementService participantManagementService;
private final VolunteerAppUserDetailsService userDetailsService;
private final JwtTokenUtil jwtTokenUtil;

@ResponseStatus(HttpStatus. CREATED)
@PostMapping(“/create™)
public ParticipantCreateResponse createParticipant(@RequestBody @Valid
ParticipantCreateRequest request) {
return participantManagementService.createParticipant(request);

¥

@GetMapping
public List<ParticipantResponse> getAllParticipants(@RequestParam(defaultVValue = "0")
Integer pageNumber,
@RequestParam(defaultVValue = ""20") Integer pageSize) {
return participantManagementService.getAllParticipants(pageNumber, pageSize);

}

@GetMapping("/{id}")
public ParticipantResponse getParticipantByld(@PathVariable Long id) {
return participantManagementService.getByld(id);

}

@PostMapping("/{id}/subscribe™)
public ParticipantResponse subscribe(@PathVariable Long id) {
HttpServletRequest request = getCurrentHttpRequest().get();
String username = jwtTokenUtil.getUsernameFromToken(
request.getHeader(Constants. AUTHORIZATION_HEADER).replace("Bearer ",
"))

return participantManagementService.subscribe(((\VolunteerAppUser)
userDetailsService
.loadUserByUsername(username)).getUser(), id);
}
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@GetMapping("/{id}/getNearest™)
public List<ParticipantResponse> getNearest(@PathVariable Long id,
@RequestParam(defaultVValue = "0") Integer pageNumber,
@RequestParam(defaultValue = "20") Integer pageSize,
@RequestParam(defaultVValue = "1000") Integer radius) {
return
participantManagementService.find AllinRadiusRange(PageRequest.of(pageNumber,
pageSize), id, radius);
}

private Optional<HttpServletRequest> getCurrentHttpRequest() {
return Optional.ofNullable(RequestContextHolder.getRequestAttributes())
filter(ServletRequestAttributes.class::isInstance)
.map(ServletRequestAttributes.class::cast)
.map(ServletRequestAttributes::getRequest);

PostController.java
package ua.isvyry.volunteerapp.controller;

import lombok.Required ArgsConstructor;

import org.springframework.data.domain.PageRequest;

import org.springframework.http.HttpStatus;

import org.springframework.web.bind.annotation.*;

import ua.isvyry.volunteerapp.dto.request.PostCreateRequest;
import ua.isvyry.volunteerapp.dto.response.ParticipantResponse;
import ua.isvyry.volunteerapp.dto.response.PostCreateResponse;
import ua.isvyry.volunteerapp.service.PostManagementService;

import java.util.List;

@RestController
@RequiredArgsConstructor
@RequestMapping(*/api/v1//posts”)
public class PostController {
private final PostManagementService postManagementService;

@PostMapping(“/create™)
@ResponseStatus(HttpStatus. CREATED)
public PostCreateResponse createPost(@RequestBody PostCreateRequest
postCreateRequest) {
return postManagementService.createPost(postCreateRequest);

}

@GetMapping("/{id}/getNearest")

public List<PostCreateResponse> getNearest(@PathVariable Long id,
@RequestParam(defaultVValue = "0") Integer pageNumber,
@RequestParam(defaultVValue = "20") Integer pageSize,
@RequestParam(default\VValue = "1000") Integer radius) {
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return  postManagementService.findAllinRadiusRange(PageRequest.of(pageNumber,
pageSize), id, radius);

¥
¥
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JTOJATOK B
HAIIOHAJIbHAM TEXHTYHWI YHIBEPCUTET
«THIITPOBCHKA MOJITEXHIKA»

daxkyabTeT iHGOPMALIHHUX TEXHOJIOT I
Kadeapa nporpamuoro 3ade3nedyeHHsi KOMII'IOTEPHUX CHCTEM

BIAT'VK

HaykoBoro kepiBHHKa beponuxa Muxaiina I'ennaditioguua, dokmopa
MEXHIYHUX HAYK
doyenma, npoghecopa kageopu
NPOSPAMHO20 3aDe3neyeH s KOMN ' TomepHUx cucmem

(rpizBuiLe, iM’s1, 10 GaTHKOBI, HAYKOBHUIA CTYIIiHb, BUCHE 3BaHH, 110Ca/1a, MicLie PoOOTH)

HAa MaricrepcbKy poodory

Ceupuoenka leops €ecenosuua

(mpi3Bue, iM’s1, 10 OATHKOBI)

CTYJEHTa

kypcy Il rpynu 121m-21-1

CIIeIiaIbHOCTI 121 Inorcenepis npoepammnozo 3abes3neuenns
OCBITHBOI Inocenepia npoepamno2o 3abe3neyenns
Tporpamu Po3pobka ma oocniodxcenns eghekmugrnocmi 6npoeaodicens
Ha TEMY

cepeepHoi uacmuHu 8010HmMepcvKoi niameopmu 3acobamu Java, Spring Boot,
PostgreSQL, OpenAPI 3.0.

Tema mazicmepcovkoi pobomu € akmyanvhoi, 60 Hawl wac

AKTyaJIbHICTh TEMU
B0JIOHMEPCMBO PO3NOBCIOONCEHO | € OOHIEIO 3 HAUBANCIUBIUUX CGhep
OIAIbHOCMI 8 KPAIHU, Ma ONMUMI3ayis 63aeMo0ii 80JIOHMeEPI8 € OOHIEIO 3

HAUBANCIUBTUUUX 3A0aY.

Merta 10CHiIKEeHb Memoro pobomu po3pobka ma onmumizayis

VHIBEPCAIbHOI Cep8epHOi YaCmMuUuHU 80JI0HMEPCHKOIL NIAm@opmiu.

KopoTtka xapakrepuctrka po3iiiB poooTH Ilepwuii po30in 6ye npucesauenuti
ONuUCy npeoMemHoi 2any3i, makoxic 0y10 U3HAYEHO AKMYAIbHICMb PO3POOKU Ma
po3zenanymi icHytoul ananoau. Y opy2omy po30iii po32eai0aomusCsi Mamemamudmi
Memoou, 3acmocosari 8 po3pooyi. Boonouac, mpemiii po30in noscHioe cxemy
pobomu po3pobieH020 3aCMOCYHKY, NPOIIIOCMPOBaro diazpamy 6asu OaHux ma
cnocoou 83aemo0ii 3 npocpamuum inHmepgecom.
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HpaKTI/I‘IHC 3HAYCHHS p06OTI/I HpakmuuHe 3HAYE€HHA p060mu noJisizcae 6

PpOo3podYyi ma omnumizayii cep8epHoi YacCmuHU 80J0OHMEPCLKOI naamgpopmu,

Wo none2uums 83aEMO0II0 MidiC B0NOHMeEPAMU, Ma O0ONOMOdIce 6Y0yeamu im
NJIOHY Cnisnpayio.

3ayBa)keHHS Ta HEJIOJIIKU

BHCHOBKH Ta OI[HKA Keanighixayitina poboma 3acnyeo8ye oyinku «8BiOMIHHOY,

BUKOHABEYb 3ACTY208Y€ HA NPUCBOEHHS 8I0NOBIOHOI Keaniikayii.

HaykoBuii kepiBHIK beponux Muxaiino I'ennaoiiiosuu, npoghecop, xkag. [I3KC

(mpi3Buie, iM’s1, 10 6ATHKOBI, I0Caza, Micie poboTn)

« 19 » rpynus 2022 p.

(miamuc)
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JOJATOK B
PEILEH3IA
Ha KBaJjidikauiiiny podory

CTyaeHTa Csupuoenxa leops €seenosuya

(mpizBuiLe, iM’s1, 10 GATHKOBI)

Kypcy 1l rpynu 121m-21-1
Kadeapu nporpaMHoro 3ade3neyeHHsl KOMIT IOTEPHUX CUCTEM

CHCHIAIBHOCTI 121 Inoicenepis npoepamno2o 3abe3neueHms
OCBITHBOI IIPOTPamMu IHoicenepisi npoepamnozo 3abe3neyenis
Tema po6oTH Po3spobxa ma docniooicenns epekmusHocmi 6npo8adiceH s

cepeepHoi uacmuHnu 80J10Hmepcvkoi naamgopmu 3acooamu Java, Spring Boot,
PostgreSQL, OpenAPI 3.0.

Cmucna xapakmepucmuka po30inie pooomu Iepwui po3din ckradaemocs 3

onucy npeomMemHoi 2any3i, 3a80aHHs, AHANI3Y ICHYIOYUX CUCTEeM-AHA0218 ma

ONUCAHHHS NPOCPAMHO20 NPOOYKMY.

Y opyeomy po3oini cmyoenm oae po3’acHeHHA MameMamuyHuUM Memooam ma

Gdopmynam, wo 6y0yms BUKOPUCAHI 8 PO3POOYI NPOOYKNIL).
Y mpemvomy po30ini pozensioacmocsi po3pobKa cucmema, ONUCyEMvcs

cmpykmypa 6a3u 0aHux, apximekmypa npozpamu ma inmepgetic Kopucmysaua.

[Tpono3wutiii, BHECEH1 CTYJEHTOM, PiBEHb iX HAYKOBOTO OOTPYHTYBaHHS

IIponosuyii sneceni cmyoeHmom, pieens ix HAyK0B8020 0OTPYHMYBAHHS 8

pobomi, KA peyeH3yeEMuvCs i HANUCAHA CYYACHOI0 HAYKOBOK OOIPYHMOBAHI |

sUNIUBAIOMb 13 cymi 3pobieHoi pobomu.

[IpakTHYHE 3HAUECHHS POOOTH Ilpaxmuuna yinnicme nojseae 6 po3pooyi ma

onmumizayii cepepHol Hacmun 80JOHMEPCbKOI Naamgopmu, Wo noaeuums

36 130K MIJIC BOJIOHMeEPAMU, Ma OONoModice im byoysamu ehekmusHy 83aEmooiio.

SIkicTh 0QOPMIIEHHS POBOTH poboma euxkoHana ) 6i0N0GIOHOCMI 00 BUMO2

ogopmnenHs KeanigixayiuHux pobim i 8i0n0eidae nocmaeieHill 3a0auyi.

Henomniku B po6oTi
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OMPUMAHI pe3yTbmamu € 3aKiHYeHOI0 HAYKO80- O0CIiOHOI0

3arajabHU BUCHOBOK
PpoOOMOIO | BUKIUKAIOMb HAYKOBULL IHmepec | 0eMOHCMPYIOmMb 30AMHICIb

Csupuoenka leops €szenosuua 00 camocmiiHo2o ananizy i npo8eodeHHs

HAyKo8oi pobomu ma éMiHHS pO3POOKU KOMN'TomepHux npocpam.

Keanigixayitina poboma 3acnyeosye oyinku "giominno", a Ceupudenxa I.€. —
NPUCBOEHHSL 8I0N0BIOHOT Keanipikayii

(miAroTOBIICHICTH CTY/EHTA 10 CAMOCTIIHOI pOOOTH SIK crieniasicra)

"6iomiHHO "

Onuinka Marictepchbkoi poOoTH

llleonoscokuti 1.A., x.m.n., ooyenm, ooyenm xag. ITKI

Penensent

(mpi3BuILe, iM’s1, MO GaTHKOBI, HAYKOBHUIi CTYIiHb, BUCHE 3BAHHS, 10CAJIa, Miclie pOOOTH)

« 19 »rpyans_ 2022 p.

(migmuc)
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NOJATOK T
Ilepeuik ¢gaiiiniB HA JUCKY

Im’s1 daiiiry ’ Omnuc
[losicHIOBaJIbHI TOKYMEHTH
Kranidikarmiiina po6orta | [loscHioBasibHA 3amucka 110 KBaliikamiiHOi
Ceupuaenko.docx po6otu. Jokyment Word.
Kranidikarmiiitna po6ora | [loscHioBasibHA 3amucka 110 KBaidikamiiHoOi
Cupugenko.pdf pobotu B hopmari PDF
IIporpama
CBupuaeHko.rar ApxiB.  Micturb  KOOM  TOporpamMu 1

CKOMITUJTbOBAHY NMPOTrpamy

[Ipe3enTaritis
CBupuaeHko.ppt ’ [Ipe3enTanis kBanidikaiiHoi podoTu
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