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Jlo 3axucTy J0MyIIEeHO:
3aBigyBau kadeapu
Cepriii CTIPEHKO

(miamuc)

“ v 2024 p.

JAMIIOMHHAUA MIPOEKT

HAa 3100yTTH CTyleHs 0akajaaBpa

3a 0CBiTHBO-NIpOdeciiiHoI0 nporpamor “Komm’orepHi cucremu Ta Mmepe:ki”

crneniaabHocTi 123 “Komm’orepHa iHkeHepis”

Ha TeMy: Be0-3aCcTOCYHOK Julsl CHIJILHOIO MPOrPaMyBaHHS

Buxonas: ctrynenr _4 kypcy, rpymua _10-04

(ump rpynn)

Bosiacekuii Poman BikTopoBuy

(npi3Bu1Ie, iM’s1, 10 GATHKOBI) (migmuc)
KepiBHuk acucteHT Banpko B. B.
(mocaa, HAyKOBUIl CTYIiHb, BUEHE 3BAHHS, NPI3BHIIE T IHIIIaH) (migmuc)

KoHcynbTaHT (HOpMOKOHTPOJIb) acucTeHT IBaHimeB b. B.

(Ha3Ba po3xiy) (Tocayta, BUCHE 3BaHHSL, HAyKOBHIA CTYTIiHb, IPI3BHUILE Ta iHII{a/H) (mmimmmmc)

Pentensenr cr. Buki. kabenpu ICT, k.1.1H., Opnenko C. I1.

(mocaza, HayKOBUIl CTYIiHb, BUCHE 3BaHHSI, TPI3BUIIE T 1HIIIAIH) (migmuc)

3acBiuyio, MO y I[bOMY JAUIJIOMHOMY
MPOEKTI HEMAE 3aM03UYEHbB 3 Tpallb 1HIINUX
aBTOPiB 0€3 BIJMOBIIHUX MMOCUJIAHb.

CryneHnr

(mizmuc)

Kuis — 2024 p.
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“KUIBCHKHUU MOJITEXHIYHUN IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O”

daxkyiapTeT iIHOOPMATHKU TAa OOUUCITIOBAIILHOT TEXHIKH

Kadenpa 00YncIrOBaIbHOT TEXHIKHA

PiBens BuIIOi OCBITH — nepiuil (6akanasp)
OcBiTHBO-TIpOdeECiiiHa Mporpama
“Komm’10TepH1 CUCTEMH Ta MEpPEexi”
cnemianabHicTh 123 “Komn’toTepHa iHxXeHepis”

3ATBEPIKYIO
3aBigyBau kadeapu
Cepriit CTIPEHKO

(mignmc)

“ v 2024 p.

3ABJIAHHA
Ha 0aKanaBpChbKUI TUILUIOMHUM IPOEKT CTY/IEHTA

Boasiacekoro Pomana BikTopoBrya

1. Tema npoexTy Be6-3aCTOCYHOK JUlsl CHIJILHOIO MPOrPaMyBaHHS

KEPIBHUK IIPOEKTY acucreHT Banbko B. B. :

(mpi3Bue, iM’s1, MO 6aTHKOBI, HAYKOBHIA CTYIIiHb, BUCHE 3BaHHS)

3aTBEp/KEH1 HAKa30M 10 yHiBepcuTeTy Bij 27 TpaBHs 2024 poky Ne 2112-¢

2. TepMiH 371a4i CTYIGHTOM 3aKiHUEHOTO MPOEKTY 4 uepsnsa 2024 p.

3. BuxinHi gafi 10 MPOEKTY mexHiuHa 0OKYMEeHmMayis. meopemuyHi 0aHi.

4. 3MICT PpO3paxyHKOBO-TIOSCHIOBAIHLHOT 3amMCKU  (TIEpPENiK  TMUTaHb, SIKI
PO3POOIISIFOTHCST)

Po3ain 1. Omisgn iCHYIOUMX PILIEHB

Poszain 2. Orisin Ta asani3 IHCTPYMEHTIB JUIS CTBOPEHHS BEO-3aCTOCYHKY

Po3nain 3 Po3pobOka Be0-3aCTOCYHKY

Po3ain 4. Oriissn Ta TecTyBaHHS pOOOTH BED-3ACTOCYHKY




5. Ilepenix rpadiunoro wmatepiany (3 TOYHUM IIO3HAYEHHSIM OOOB’SI3KOBUX
KpPECJICHB) aJITOPUTM JIii pOo3pO0ICHOT0 3aCTOCYHKY (MIPUHITAIIOBA CXeMa), JiarpaMa

0azu paHux ((QyHKIIOHAJIBLHA CXeMa),

(CTpyKTypHa cxema).

CTPYKTYpa KOMIIOHEHTIB 3aCTOCYHKY

6. KoHcybTaHTa MPOEKTY, 3 BKa31BKOIO PO3ALIIB MPOEKTY, SIKI O HUX BHOCATHCS

Pozmin Koncynprant

ITigmuc, nata

3aBIaHHS BUIAB 3aB/aHHs IPUHSB

HopmokonTpob

IBanies b. B.

7. Jlata Bugaui 3aBganas «8» rpyaas 2023 p.

Kanennapauit nnan

HaiimenyBaHHs eTariB Tepminu BUKOHaHHS [Tpumitku
IJ]\J}-’H JTUTIIIOMHOTO TIPOEKTY €TarliB MPOEKTY
1. |3ameepooicenns memu npoexmy 01.12.2023-08.12.2023
2. |Busuemnns ma ananiz 3a60aHHs 08.12.2023-15.03.2024
3. |Pospobka apximexmypu ma 3aeanvroi |15.03.2024-29.03.2024
CMPYKMypu cucmemu
4. |Po3pobka cmpykmyp okpemux 29.03.2024-12.04.2024
niocucmem
5. |lIpoepamua peanizayis cucmemu 12.04.2024-29.04.2024
6. |Odopmnenns noscurosanvroi 3anucku |03.05.2024-03.06.2024
7. |3axucm npoepamnoeo npooykmy 03.06.2024
8. |llepeosaxucm 04.06.2024
9. |3axucm 18.06.2024
CTyIeHT-TUTIOMHUK Poman BOJI3IHCBKI/II71
(mimmc)
KepiBHUK TTPOEKTY Bononumup BAJIBKO

(mizmuc)




AHOTALIA

VY GakanaBpCcbKOMY JUIIJIOMHOMY MPOEKTI peai3oBaHO BE0-3aCTOCYHOK IS
CHIJIBHOTO MPOTPaMyBaHHS.

3aCcTOCYHOK MPU3HAYCHMIA JJIS1 CIIPOLICHHS B3a€MO/I1T MIXK MPOTrpaMicTaMH B
mpolieci HanucaHHs Kony. BiH Hagae QyHKIIOHAT KOPUCTYBauyaM JJii CTBOPEHHS
HOBHX MPOEKTIB Ta MPUETHAHHS 70 BXKe ICHYI0UMX. B mporeci kopuctyBaui MOXYThb
pemaryBaTv, CTBOPIOBaTH HOBI Ta 30epiraTu BiapemaroBadi (aiiim. Beck mporiec
B3a€EMO/Iii BIJOYBA€ETHCSA B PEXKHUMI peaJbHOrO Yacy, 1 BCl, XTO MpaIO€ HaJ
MPOEKTOM, MUTTEBO 0ayaTh 3MiHU, 3pO0JIEH] IHIIMMH KOPUCTYBAYaMHU.

Be6-3actocyHok Oysio CTBOpEHO 3a JOMOMOrow (pedMBOpKy Spring s
cepBepHOi yacTuHU, pperiMBopKy Angular s kireHTchkoi yacTiHH Ta PostgreSQL

K 0a3y JaHUuX.

ANNOTATION

In the bachelor's thesis project, a web application for collaborative
programming was implemented.

The application is designed to simplify the interaction between programmers
in the process of writing code. It provides functionality for users to create new
projects and join existing ones. In the process, users can edit, create new files, and
save edited files. The entire interaction process takes place in real time, and everyone
working on the project can instantly see the changes made by other users.

The web application was created using the Spring framework for the server

side, the Angular framework for the client side, and PostgreSQL as a database.
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1. HAUMEHYBAHHS TA OBJIACTb 3ACTOCYBAHHSI

JlaHe TEXHIYHE 3aB/IaHHs MOUINPIOETHCS HA AUINIOMHUM IPOEKT OakaiaBpa 3a
TeMo10: «Beb-3acTOCYHOK JIJIsl CHUTBHOTO MTPOrpaMyBaHHs». 3aCTOCYHOK MOKe OyTH
IPAKTUYHO BHUKOPUCTAHUI KOpPUCTyBauyaMu JJIsi CHUIBHOIO pEJaryBaHHA Ta

HaMKUCaHHS KOJy.

2. IIIACTABHU JJ14 PO3POBKH

[lincTaBoro g po3poOKHM € 3aBJaHHS Ha BHUKOHAHHS OakalaBpChKOIO
IIPOEKTY 3a OCBITHBO-TIpO(eciitHo mporpamoro “Komm’roTepHi cuctemMu Ta
Mepexi” cremianbHocTi 123 “Komm’roTepHa iHXeHepis”, 3aTBepkeHe Kadeaporo
OOuncmoBanbHOI TeXHIKM HallloOHaNTbHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHH

“KuiBcpkuii [TonmiTexHiunnii iIHCTUTYT iMeH1 [ropst CikopcbKoro™.

3. META TA ITIPUSHAYEHHS PO3POBKH

Metorwo pgaHoi poboTH € po3poOka BeO-3aCTOCYHKY Jii CHIJIBHOIO
mporpamMyBaHHsT B KomaHaax. [lpu3HadyeHHsSIM Be0-3aCTOCYHKY € HaJaHHSA

IHCTPYMEHTIB JIJIS CIILJIBHOTO Pe/laryBaHHs KOy B PEXKUMI PEATbHOTO Yacy.

4. JOKEPEJIA PO3POBKHA

OcHOBHUMH JDKEpesaMu po3poOKu € MyOJiKallii Ha JlaHy TeMy B Mepexi
[HTEpHeT, 3araJbHONOCTYMHA TIOKYMEHTALlIS ICHYIOUMX POrpaM, HAyKOBI CTATTI Ta

HAyKOBO-TEXHIYHA JIITEpaTypa 3 TEOPii 1 IPAKTUKU MPOTpaMyBaHHS.

Apx.

TAJI11.467200.002 T3

3m.

Apk. Ne noxym. Mignuc | Jara




S. TEXHIYHI BUMOI'

5.1. Bumoru 10 po3po0.ieHOr0 MPOAYKTY

[IpocTuit 1 IHTYITUBHO-3pO3yMIKii iHTEpdEIicC.

Hagatu MOXKIIMBICTE KOPUCTYBauaM PEECTPYBATUCS B 3aCTOCYHKY.
Hagatu MOXIMBICTH KOpPHCTyBauaM CTBOPIOBAaTH IPOEKTH Ta
IPUETHYBATUCH J0 ICHYIOUUX MPOEKTIB.

Hagat MOXITMBICT KOPHCTYBauaM CTBOPIOBATH HOBI Ta pelaryBaTu
IcCHy1041 (haiiiu.

Hagatn MOXJHMBICTP KOpPHCTyBadyaM MHUTTEBO OTPUMYBATH 3MIiHH,

3p00JICHI IHIIUM KOPUCTYBAdYEM.

5.2. BumMoru 10 nporpaMHoro 3ade3ne4yeHHst

OC Windows, Mac un Linux.

Chrome a6o inmmii 6paysep.

5.3. Bumoru 10 anapaTHoro 3a0e3ne4eHHst

HIT ne menme Hix Intel® Core 13 1 BuIe.
RAM ne menmie Hix 4 I'b.

Hoctyn 10 Mepexi [HTepHer.

Apx.

TAJI11.467200.002 T3

3m.

Apk.

Ne nokym. Migmac | Jara




6. ETAIIU PO3POBKHA

Ha3Ba eTamiB BUKOHaHHS

Tepmin BUKOHAHHS

3aTBepaKEHHS TEMH POOOTH

01.12.2023-08.12.2023

BuBueHHs Ta aHai3 3aBIaHHSA

08.12.2023-15.03.2024

Po3po0Oka apxiTekTypH Ta 3arajibHOi CTPYKTYpH 15.03.2024-29.03.2024

CUCTCMHU

Po3pobka CTpyKTyp OKpeMHX YaCTHH CUCTEMHU

29.03.2024-12.04.2024

[Iporpamna peasizaiiisi CHCTEMH

12.04.2024-29.04.2024

BunpasneHHs NOMUIOK

29.04.2024-03.05.2024

OdopmIteHHS TOSICHIOBAIBHO1 3aITUCKHU

03.05.2024-03.06.2024

3m.

Apk. Ne noxym. Mignuc | Jara

TAJI11.467200.002 T3

Apx.
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API

CLI
XSS
CSRF
SQL
CRUD

REST

ORM
NoSQL
HTTP
DOM
ACID

CKB]I
b1

HEPEJIIK CKOPOYEHD

(Application Programming Interface) npuknaaauii mporpaMHuii
iHTEepdeiic

(Command Line Interface) intepdeiic koMaHIHOTO psIKa
(Cross-Site Scripting) mi>kcaiTOBUI CKPHIITUHT

(Cross-Site Request Forgery) mixkcaliToBa ImiIpoOKa 3aIuTy
(Structured Query Language) MoBa CTpyKTypOBaHHUX 3aITHUTIB
(Create, Read, Update, Delete) ctBopeHHs, YMTaHHS, OHOBJICHHS,
BUJIAJICHHS

(Representational State Transfer) mepenada penpe3eHTaTUBHOTO
CTaHy

(Object-Relational Mapping) o0'ekTHO-pesiiiHe BioOpakeHHs
(Not Only SQL) e tiapku SQL

(Hypertext Transfer Protocol) mpoTokos nepenayi rinepTekcTy
(Document Object Model) 06'ekTHa MOEITb TOKYMEHTA
(Atomicity, Consistency, Isolation, Durability) atomapHicTb,
MTOCITIJOBHICTB, 130JIS11151, JOBTOBIYHICTh

Cucrema kepyBaHHs 0a3amMH TaHUX

baza mannx

T1AJIL.467200.003 I13

3m.

Apk. Ne nokym. Mignuc | Jara

Apx.




BCTYII

Po3pobka macmTabHUX MPOrpaMHUX 3aCTOCYHKIB € CIPaBXKHIM BUKIUKOM
JUIsT OHOTO po3poOHMKa. CKIQTHICTh CydaCHHUX MPOEKTIB BUMArae 3JIaro/pKEeHO1
CHIBIIpAlli I[1I01 KOMaHIU MPOTPAMICTIB, a/IK€ caMe KOMaH/IHa poO0Ta € KIII0UeM J10
CTBOPEHHS SKICHOTO Ta HaJIHHOIO KOoay. biibImicT nmpobiiem, 1110 BUHUKAIOTh 1T
gac B3a€EMOJIi MDK MpOTpamMiCTaMd, MOYKHA BHUPIMIATA 32 JOTIOMOTOIO CHCTEM
KOHTPOJIIO BEPCIi Ta CUCTEM YIPABIIHHA MPOEKTAMHU, SIK1 T03BOJISIOTh €(DEKTUBHO
KOOPAMHYBAaTU pPOOOTY KOMaH/IU Ta B1JICTEKYBaTH IPOIPeC pO3pOOKH.

OpnHak, HE3Ba)KalOUM Ha HASBHICTh I[UX IHCTPYMEHTIB, YACTO BHUHUKAIOThH
CUTYyallil, KOJIM HalKpalluM BapiaHTOM € CIIJbHE HAMHUCAHHS KOAY B PEXHUMI
peanbHOTO Yacy. Takuii miIxia J03BOJIsIE KOXKHOMY YYaCHUKY KOMaH/IH BHECTH CBOE
OadeHHd Ta 171€i, a TaKOK ONEPATHBHO BUIPABIISTH MOMMIKH Ta HEJOIIKA B KOJI
kosier. CriijibHe POorpaMyBaHHs 3HAUHO MPUILBUIIYE POOOTY HaJ IPOEKTOM, aJIKe
JT03BOJISIE MIBUJIKO OOMIHIOBATHUCS JyMKaMu Ta 3HAXOJIUTH ONTHUMAJIbHI PIIIECHHS.

Be6-3acToCyHOK JUIsl CHIUIBHOTO MPOTpaMyBaHHS MOXeE OyTH KOPUCHHM HE
JWINe [ CIIBIpalli HaJx BEJIUKMMH TIPOEKTaMH, ajle W A HaBYaHHS
nporpaMmyBaHHIO. Bukiagadi MOXyTh BHKOPHUCTOBYBAaTH Be0-3aCTOCYHOK IS
JIEMOHCTpAIIii KOy, MOSCHEHHS KOHIICTIIIIM Ta B3a€MOII 31 CTy/ICHTaMH B MPOIIEC]
HABYAHHSI, BUMPABJISIIOYM MMOMWJIKM Ta HAJAI04M MOpaau 0e3mocepeqHbO B KOJI.
Takox 3aCTOCYHOK MO€e OyTH KOPUCHUM JJIsI IPOBEACHHS TEXHIYHUX CIIBOECi Ta
HOJIETILIUTH 1TEPB I0epy Ta KaHAMUATY MPOLIEC OLIIHKY HABUYOK.

Mertoro 1i€i poOOTH € po3poO0Ka KOHKYPEHTHOTO BEO-3aCTOCYHKY JIJIsi
CHUIBHOTO NpPOTpaMyBaHHS, SKHH MO€AHyBaTUME B COOl 3pyYHUH I1HTYiTUBHO
3pOo3yMuIHi 1HTEep(Eiic, 10 J03BOIUTH HOBUM KOPUCTYyBayaM IIBUIKO OCBOITH HOTO

Ta HaOlp IHCTPYMEHTIB, HEOOX1THUX JJIsl POOOTH HaJ KOJOM.

Apx.

3m.
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PO3ALJI 1. OI'JVIA A ICHYIOUYHUX PIHIEHD

1.1 Onuc 3aB1anus

3aBAaHHSAM JTUIJIOMHOI pOOOTH € CTBOPEHHS BE€0-3aCTOCYHKY JJIsi CIUIBHOTO

[porpaMyBaHHA B KOMaHIax. B 3araJlHOMy MOJKHAa BI/II[iJ'II/ITI/I JABa THUIIM TAaKHUX

3acTOCYHKIB. [lepmuii — po3mupeHHs sl BX)Ke 1ICHYIOUOTO CEpeIoBUIIA PO3POOKH,

takoro sik VS Code um IntelliJ IDEA. JIpyruii nossirac B CTBOPEHHI MOBHICTIO

HOBOT'O CepeloBUIIA pO3pOOKH 3 HEOOXITHUM (yHKLI0HAIOM. CTBOPEHHSI HOBOTO

B€6-BaCTOCYHKy MOJXXC MaTHu I[CKiJII)Ka IepeBar B HOpiBH}IHHi 3 IICPIIMM THIIOM, a

caMce:

JlocTymHICTb 3 OyIb-SIKOTO MPUCTPOIO Yepe3 BeO-Opay3ep: KopucTyBayaM
HE TMOTpPIOHO 3aBaHTaXyBaTHM Ta BCTAHOBIIOBATH JIOJATKOBOTO
MPOTPAMHOI0 3a0€3MEUCHHS.

[ToBHUI KOHTPOJIb HAJ GYHKIIIOHATBHICTIO TA JU3AMHOM.

He3zanexHICThb BiJl CTOPOHHIX CEpeIOBULL pO3POOKH.

JIo OCHOBHHUX BHMOT 3aCTOCYHKY TaKoOro THIY JJs €(QeKTUBHOI Ta

KOM(OPTHOT poOOTH MOKHA BIIHECTH:

MOo>XJIMBICTB peecTpallii KOpUCTyBaya.

MO>JIMBICTh CTBOPEHHSI KIMHAT a00 MPOEKTIB Ta MPUETHAHHS JI0 B¥KE
ICHYIOUHX

MOo>XITMBICTh CTBOPIOBATH HOB1 200 pearyBaTH BxkKe ICHYIOU1 (aiiim.
MoxnuBICTh  KOpHUCTYBauaM OauuTH 3MIHM, 3pOOJIEHI I1HIIUMH

KOPUCTYBa4aMH B PEKUMI PEATHHOTO Yacy.

OnHuM 3 TOJIOBHMX 3aBJaHb JaHOiI pPOOOTH € BHUPIIICHHS MpoOIeMu

onTHUMI3alli epeaayi 3MiH BiJl KOpUCTyBaya 1HIIMM y4acHUKaM MpoekTy. JlaHi, 1o

NePEeIar0ThCSA, MAIOTh MAaTH MIHIMAJIbHO HEOOXIAHHMI PO3MIp Ta BECh MPOIEC MaE

OyTH MaKCUMaJIbHO ONTUMI30BaHUM J1s1 KOM(POPTHOI poOOTH O3 3aTPUMOK.

Apx.

3m.

Apk.

Ne nokym. Mignuc | Jara
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1.2 Orasig icHYIO4YHX pillieHb

Code With Me — nonynspHuii IHCTpYMEHT JIs CIIJIBHOTO MPOrpaMyBaHHS,
po3pobieHuit koMmaniero JetBrains Ta iHTerpoBaHuii B OUTBIIICTD iIXHIX CEPEIOBHII
po3poOku, a came: IntelliJ IDEA Ultimate, PyCharm Professional, WebStorm Ta
iamm [1]. Yepes Te, 110 1€ 10 CyTi YaCTHHA CepeIOBHUIIAa PO3POOKH, a HE 30BHIIIIHE

pO3IIUPEHHs, Mae 6araTuii GyHKIIIOHAN Ta 3pYYHUM B KOPUCTYBaHHI.

Code With Me

,:} Copy Session Link

Permissions...

X End Session

Pucynok 1.1 — Iatepoeiic inctpymenty Code With Me

Oxkpim HE0OX1THOTO (PYHKITIOHATY, Ma€ J0IaTKOBI MOXKIIMBOCTI, TaKl SK:

e Bineoa3BiHOK MiX yYacHUKaMHU CecCli 3 MOJKJIMBICTIO JIEMOHCTparlii
CKpaHy.

¢ MOKIJIMBICTh HAJIAIITOBYBATH JTO3BOJIM JIJISI KOPUCTYBayl, HAPUKIIAJ, YU
MO>KYTh BOHHU TIPAIIOBAaTH B TEPMIHAJI1, 3aIyCKaTH BUKOHAHHS MPOTPaMH,
CTBOPIOBATH HOBI (haiiu Ta 1HIIE.

¢ MOXIIMBICTh 3aKPIIUTIOBATUCH 32 BUOPAHUM KOPUCTYBadyeM Ta OAYUTH BCl
3MiHH, SIKI BIH pOOUTH, aBTOMATUYHO MEPEMIIITYIOUNCH 32 HOTO KypCOpOM

B (baiini Ta Mix ¢aiinamu.

Apx.

3m.
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{57 Code With Me: Start Session

’ Set permissions for new guests:

®)| Read-only Edit files Full access Custom

Guests are not allowed to make any changes on your
machine.

v Permissions Details

Files: View only

Shared terminals: View only
Run/Debug: View only

Other tool windows: Disabled

Start Session Cancel

Pucynok 1.2 — BikHo cTBOopenHs HOBOi cecii B Code With Me

Cepen HeIOIKIB TaHOTO IHCTPYMEHTY MOKHA BUIUIUTH:

e [lnaTHMIA TOCTYII - OUTBIITICTH MPOIYKTIB JetBrains po3moBCcromKyOTHCS 32
MIJMHUCKOI0, a O€3KOIITOBHI BEpCii HE MAIOTh I[LOT'O IHCTPYMEHTY.

e [loTpeOye 3HauHy KUIBKICTH PECypCiB KOMIT'IOT€pa - JlaHa MpobiieMa
BUHUKA€ 4Yepe3 BIACHE CEpEeAOBUIIE PO3POOKHU, sIKE, XO0U 1 Mae JyxKe
BEJIMKUHN (DYHKIIOHA, aJie PU LIbOMY MOTPeOy€e YUMaJio PeCypcCiB.

o [nTerparris nuiie 3 NpoOayKTaMU KOMITaHIi.

CodeTogether — monynspHe po3IMUpPEHHS )i CHIJIBHOTO MPOrpaMyBaHHS,

JOCTYIHE JIJIs OUTBIIOCTI MOMYJISIPHUX CepeOBHIN po3poOKH, 30kpeMa: VS code,

Visual Studio, Eclipse, PyCharm, Intellij, WebStorm Ta inmi [2]. Mae Gararwmii

¢dyHkiionan Oarato B uomy ananoriunumii go Code With Me 3 xoporioro

IHTErpaIi€o B CEpeOBUIIIE.

Apx.

3m.

Apk.
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s

O backend

File Edit Selection
CODETOGETHER LIVE @ CodeTogether X
v SESSION

Welcome to CodeTogether Live!

Host New Session @ Code

Host and invite others to securely code in this

eers to code with you from their IDE or browser
IDE from their browser, or their own IDE. p y ) s

Source crypted and stays on this system

Join Remote Session Approval: Authorize participants as they join the session?

~ . © Authorize via prompt ® Accept automatically
Connect to a remote session to start

collaborating from insi indow. . 2
collaborating from inside a new IDE window Virtual Cursors: How should cursors behave?

Source is end-to-end encrypted. Cursor owner: Dynamic driver based on activity (recommended)

When joining: Guests decide cursor behavior (recommended)

Editing: Who can edil files you are sharing?

© Everyone can edit files ® Only you can edit files

Run/Unit Test: Who can run launches and unit tests? Teams required
© Everyone ® You & team members ® Only you

Free Plan: Up to 60 minutes with 3 guesis. Gel Pro to remove these limiis

Start
> TEAM

CodeTogether (9 0

Pucynox 1.3 — Bikno cTBopenHs HOBOI cecii B CodeTogether

IlepeBaramu 1pOTO PO3IINPEHHS €:

e ['Hyuke HanmamTyBaHHS CecCii Ta B3a€EMOJ11 KOPHCTYBAYIB.

e MOKIJIMBICTh aHOHIMHOTO BXOJY JIJIs KOPUCTYBAYiB, SIKI IPUEIHYIOTHCS 0
cecli, BBIBIIIH JIMIIIC CBOE 1M 1.

e Jlist KOpUCTYBAYiB, SIKI IPUEAHYIOTHCS, € MOXKIIMBICTD BIAIKPUBATH MPOEKT
B Opay3epi B cleliaibHOMY BeO-peiakTopi.

Cepen HE0JTIKIB JAHOTO PO3IIMPEHHS MOKHA BUAUTUTH Juiie 60 XBUITMHHUI

nepiox podotu 3 3 ydacHMKaMH B cecli B OE3KOIITOBHINA Bepcii, Mo B 0araThox

BUMAJKaX MOXKe OYTU HEIOCTaTHHO.

Apx.
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Codeshare - Be0-3aCTOCYHOK [UIsl CIIJIBHOI PO3POOKH KOIy B PEXKHMI
peanbHOro uacy. JI03Boiisie JEKITBKOM pO3POOHHMKAM BiIaICHO OJHOYACHO
penaryBati, TeperjisgaTd Ta Halaro/pKyBaTd Koj. Jlisi mpHeaHAHHS 10 BXKE

ICHYI04YO1 cecii JOCTaTHBhO TEPEUTH 3a TOCHJIAHHSM, SKE TIOBHHEH BITIPABUTH

BJIACHHK cecil.

Roma

% Upgrade ‘ a2 Share

Settings

|dracu|a V|

Keymap

|sub|ime V|

Pucynok 1.3 — Intepdeiic codeshare

OCHOBHUMH IlepeBaramMu AaHOTO 3aCTOCYHKY €:
e MIiHIMQJIICTUYHUN Ta IHTYITUBHO 3pO3YMUIMHI 1HTEp(hENC 3 MOKIHMBICTIO
BUOOPY TEMU PEIaKTOpa 13 3aIIPOIIOHOBAHOTO TIEPEITIKY.

o [linTpumka mepeBa)kKHOT OUIBIIOCTI MOB IMpOrpaMyBaHHs, BHUOpaTH sKi
MO>KHA 3 3alPOTIOHOBAHOTO TIEPEITIKY BPYUHY.

e HeoOMexeHa KUIbKICTh YYaCHUKIB B CECli HaBiTh B O€3KOLITOBHIH Bepcii.

J1o MiHYyCIB IIbOT'O 3aCTOCYHKY MO>KHA BIJTHECTH:

e JloBosi MiHIMQJIbHE HAJAITYBaHHS Cecii Ta BCHOTO CEpEJIOBHIINA

PO3pPOOKHU.

Apx.
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e BincyTHs MOXKIMBICTh CTBOPEHHS JIEKIIbKOX (haiisiiB B ofHiM cecii. Bei aii
B110yBarOTHCS B OJTHOMY IPOCTOPI, AIKUH 1 € TIO CYT1 €AUHUM (DailyioM, STKHIA
sSIK Ha3By BUKOPHUCTOBYE Ha3BY CeCIi.

e HasgBHicTs TIaTHOT Bepcii, B Kl MPUCYTHI JIesIKI KOPUCHI (PYyHKIIIT, Taki
K MOXJIMBICTh CTBOpPEHHS cecii, J€ KOpPUCTyBaul MOXYTh JIMIIE
neperysiiaTd KoJ, a He pemaryBaTtd Horo. HasBHICT, B O€3KOIITOBHIH

Bepcii pekyiaMu.

Apx.
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BUCHOBOK 10 PO3A1L1Y 1

VY nepmomy po3auti Oyiio onucaHo cnenudiky MpPOeKTY Ta TOJIOBHI BUMOTH
0 po3poOiroBaHOrO BeO-3acTOCYHKY. Cepell KIIOUOBUX BHUMOI BHUJIUICHO:
pEECTpaIlif0 KOPUCTYBAdiB, CTBOPEHHS Ta YIMPAaBIIHHS MPOEKTaMH, pPelaryBaHHS
KOJly, HaJ1iHy CHHXPOHI3all110 3MiH MK YYaCHUKaMHU B PEKUMI peaJIbHOTO Yacy Ta
iH111. OKpEeMO HaroJoIIeHO Ha BAKIIMBOCTI ONTUMI3AIII] IIepeaadl JaHUX PO 3MIHH
11 3a0e3meueHHs CTa01IbHOI pOOOTH.

B pesynbraTi aHamizy icHyrouux pimeHb, Takux sk Code With Me,
CodeTogether Ta Codeshare, Oyno BUSIBIIEHO iX OCHOBHI IEpeBarud Ta HEJOJIKHU.
Code With Me ta CodeTogether matoTh OaraTuii pyHKIIOHAI Ta 3py4YHY IHTETPaALIIO
3 IOMYJIIPHUMU CEPEIOBUIIIAMU PO3POOKH, ajie MOTPeOYIOTh MIATHOT MiAMUCKH JIJIS
NOBHOIIHHOrO BUKOpucTaHHs. Codeshare, B CBOIO uepry, Ma€e MiHIMaJICTUYHUI
iHTepdeic Ta MATPUMKY OaraThbOX MOB IPOTpaMyBaHHA, aje Mae OOMeEkKeH1
MO>KJIMBOCTI HaJAIITYBaHHS CECii Ta BIJICYTHICTh CTBOPEHHS JEKUIbKOX (haiJIiB.

Po3pobiieHnii 3acTOCYHOK Mae Ha METI BUPIIIMTH BUIIE3rafadi mpoliaemu,
HAJAI0YM KOpPUCTyBadaM OE3KOINTOBHUM JOCTYMN Ta JIOCTaTHINA (QYHKIIOHAN IJis

KOM(OPTHOT Ta ePEeKTUBHOI CHIIBHOI pOOOTH HaJ MPOEKTAMU B KOMaH/IaX.

Apx.

3m.

T1AJIL.467200.003 I13
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PO3A1J 2. OI'JIAd TA AHAJII3 IHCTPYMEHTIB JJIA
CTBOPEHHA BEB-3ACTOCYHRY

2.1 AnaJi3 Ta Budip backend yacTuHu 3acTOCYHKY

Bubip texHomorii mms peanmizarmii cepBepHOi YAaCTUHU BEO-3aCTOCYHKY €
BOXUJIMBUM pIlIeHHSIM. Big HbOTO 3alIekUTh €PEKTUBHICTh, MPOAYKTUBHICTD Ta
MaciTaboBaHICTh BCHOTO 3aCTOCYHKY. CepBepHa 4acTHHA BIJNOBIAAE 32 OOPOOKY
3alMTIB KOPUCTYBaya, B3aEMO/IIIO 3 0a3010 JaHUX, O13HEC-JIOTIKY, aBTEHTU(IKALIIIO,
aBTOPU3AIII0 Ta OaraTo 1HIINX BAKIMBUX aCHEKTIB.

IcHye mmpokuii BUOip MOB mporpamyBaHHsI Ta (GpEMBOPKIB, sIKI MOKHA
BUKOPHUCTOBYBATH JJIsI pO3pOOKHU cepBepHOi yacTuHH. Cepe; MOB MPOrpaMyBaHHS,
K1 3a3BUYall BUKOPUCTOBYIOTHCS JJISi PO3POOKU CEPBEPHOI YACTMHU 3aCTOCYHKY,
Mo>kHa BuaUATH Java, Python, JavaScript (Node.js), PHP ta Go. KoxHa 3 1iux MoB
Mae BiacHl ¢GpelMBOpKH Ta O1010TeKH, fAKI POOJATH MPOLEC PO3POOKHU
edeKTUBHIIIUM Ta MEeHIII yaco3aTpaTHuM. [1ig yac Bubopy GppeiiMBOpKYy HEOOX1THO
3BEpTAaTH yBary Ha TakKl acleKTH, SK: MHUPOKUA HaOlp BOyHOBaHHUX (PYHKIIH,

3pY4YHICTH PO3POOKH, MPOAYKTUBHICTh 3aCTOCYHKY Ta HOTO Oe3MeKa.

2.1.1 Spring

Spring - me MOTYXHWIA Ta MONMYJSIpHUN (QpeldMBOPK it pO3pOOKH BeO-
3acTOCYHKIB MOBOI0 Java [3]. Bin Ha/ia€ mOBHOLIHHKI HaO1p 3ac00iB /I CTBOPCHHS
HaMIHHUX, MacmTaboBaHWX Ta OE3MEeYHHMX 3acCTOCYHKIB. SPring BHKOPHUCTOBYE
KOHLIETLIi 1HBepCii KOHTPOJIO Ta 1H'€KIIi 3aJIeKHOCTEH, 10 3a0e3Meuye HU3bKY
3B'SI3HICTh MK KOMIIOHEHTAMH CHCTEMH Ta MIJBULIYIOTH X MOJYJbHICTh. Takuii
OiAX1a POOUTH apXITEKTypy THYYKOI Ta 3MEHILIYE 3aJIeKHICTh OJHHUX YacCTUH

porpamu BiJ] THIIHX.

Apx.

3m.
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Spring Framework - me momynpHa tutatdopma, sika CKIAJAEThCs 3 Pi3HUX
KOMITOHEHTIB, MPU3HAYEHHUX JJIsi BUPIMICHHS HIMPOKOrO CHEKTPY 3aBJaHb IPH
po3po0ITi Be0-3aCTOCYHKIB:

e Spring Core - e ocHoBa (HPEHMBOpPKY, SKa peaji3ye roJOBHI KOHIICTIIIi

Spring, Taki sik iHBepcist kKoHTpouto (IoC) Ta 1H'ekiis 3anexHoctei (DI).

e Spring Boot - 1e iHCTpyMEHT, SIKHH IOJIETIIYE IMPOIEC PO3POOKU Ta
pPO3TrOpTaHHsl aBTOHOMHHUX 3aCTOCYHKIB Ha 0a31 Spring. BiH aBTOMaTu4HO
HaJIAIITOBYE BC1 HEOOXiAHI KOMIIOHEHTH, IO JO3BOJISIE PO3POOHHKAM
30CEepeITHCS Ha HamMCcaHHI Oi3Hec-noriku. Spring Boot Takox Hamae
BOYZIOBaHUI CepBEP Ta 3aCOOM MOHITOPUHTY.

e Spring MVC - 1ie yactuHa (peiiMmBopky Spring, mo peaiizye madiioH
Model-View-Controller. Spring MVC cnoporrye po3poOKy BeO-
3aCTOCYHKIB, HaJalO4d NOTYXHI 1HCTPYMEHTH JUisi OOpOOKH 3amuTiB,
YIOPaBIIHHS JaHUMH Ta TeHEeparlii BIMOBIICH.

e Spring Data - 1e iHCTpyMEHT s poOOTH 3 PI3HUMH 0a3aMM JaHUX Ta
CXOBHIaMU. BIiH mnponoHye enuHuid i1HTEppelc I8 B3aeMoAll 3
nonyaspaumMu ORM-dpeiimBopkamu, Takumu sik Hibernate, Ta NoSQL-
PILIEHHSMHU.

e Spring Security - 1e MOTY>XHUIN 1HCTPYMEHT I 3a0e3nedeHHs1 Oe3mneKku
Be0-3aCTOCYHKIB. BiH Hajgae THYYKI MeEXaHi3MU aBTeHTHUdIKAIll
KOPHUCTYBayiB, YIIPABIIHHS POJSMHU Ta JO3BOJIAMH.

OxkpiM IIMX OCHOBHHUX MOAYJIB, €KOCHUCTEMa Spring MICTHTh 0araTto 1HIIMX
npoekTiB: Spring Cloud ass CTBOpEeHHS PO3MOIIJICHUX CHUCTEM Ta MIKPOCEPBICIB,
Spring Batch ans nmaketHoi oOpoOku ganux, Spring Integration nnst moOynoBu
cucTteM OOMIHY TMOBIIOMJICHHSIMHU Ta IHTErparii AOJaTKiB B €KOcHCTeMi Spring
TOlmO. 3aBAsSKM Takid OaraTii (QyHKIIOHaJIBHOCTI Spring € OJHUM 3
HaWMoOMyJspHIKUX  (GPEeHMBOPKIB UIs  pO3poOKM BeO Ta KOPIOPATUBHHX

3aCTOCYHKIB Ha Java.

Apx.

3m.
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[lepeBaru Bukopucranuss Spring Framework mmst cTBOpeHHs BeO-

3aCTOCYHKIB:

o [llupoxuii HaOip dyHKIIM: Spring Hajgae 6arato rOTOBUX 1HCTPYMEHTIB
JUIS. BUPIIIICHHSI TUTIOBUX 3aB/JaHb. po0oTa 3 0a3aMu JaHuX, Oe3mnexa, BeO-
cepBicH, 00poOKa TpaH3aKI[ii TOIIIO.

e IuBepcis kontpomo (IoC) Tta i'exuis 3anexnoctedt (DI): Spring
3a0e3neuye THY4YKy 1 moTyxHy peanizamiro [oC ta DI, mo cmopormrye
YIPaBJIHHS 3aJIEKHOCTSAMH 1 MBUIIYE MOTYJIbHICTb.

e CyMICHICTh 3 IHIIMMHU TEXHOJIOTISIMU: Spring JErKo IHTETPyeTbCs 3
OaraTbMa NOMYJISIPHUMU 1HCTpymMeHTaMu Ta ¢peiimBopkamu (Hibernate,
JPA, REST Tomo).

e [IponykTUBHICTH pO3pOOKH: Spring gonomarae OpUIIBHIIIUTH PO3POOKY
3aBASIKM TOTOBMM  IIA0JIOHAM  MPOEKTYBaHHsA, aOcTpakuisiM  Ta
aBTOMAaTHU3allli TUITOBUX 3a]1a4.

e besneka: Spring Security - 1€ MOTYKHUWA Ta THYYKUA IHCTPYMEHT ISt
3a0e3rnedeHHs aBTeHTU(IKAI[lT Ta aBTOpU3allli y Be0-3aCTOCYHKaX.

e IlinTpumka: Spring Mae BeNIHMKY CHUIBHOTY pO3pOOHHKIB, Oarato
HAaBYAJbHUX PECYpCiB, IHCTPYMEHTIB Ta pO3IIUPEHb, IO TMOJICTIIYE
OCBOEHHS Ta BUKOPUCTAHHS (PpEeHMBOPKY.

Henomniku Bukopuctanus Spring Framework:

e CkynaaHicTh: Spring - BEJIMKUN Ta KOMIUIEKCHUN (PpperiMBOpK. BuBueHHs
BCiX HOTO MOXJIMBOCTEHN Ta e(DEKTUBHE BUKOPUCTAHHS MOTpedye yacy Ta
3yCHUJIb.

e Poswmip 3actocyHky: IIporpamu Ha Spring MOXyTh MaTH OUIBIINWNA PO3MIP
Ta CMOXKMBATH O1NIbIlIE PECYPCIB Y MOPIBHIHHI 3 3aCTOCYHKAMH Ha O1JIbII

MIHIMQJIICTUHYHUX (pperMBOpKax.

Apx.

3m.

Apk.
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2.1.2 Django

Django - e motyxHwuii BeO-QpeiiMBOPK, CTBOPSHHI HA MOBI ITPOrpaMyBaHHS
Python. Bin OyB po3poOicHHil s IIBHAKOI Ta e€PEKTHBHOI pO3POOKH BeO-
3aCTOCYHKIB Ta JOTpUMYeThCs npuHIuny ''Batteries included"[4]. Lle o3nauae, mo
Django mictuth GaraTto BOYIOBaHMX KOMIIOHEHTIB Ta (DYHKIIIH, HEOOXITHUMU IS
MOBHOIIHHOI Be0-po3poOKu. OJHIE€I0 3 MOMITHUX OCOOJMBOCTEN (PpedMBOpKY €
HAsSBHICTh aBTOMATHYHO CTBOPEHOI MaHesi aaMmiHicTpatopa Django — 11e 103BoIsI€
aerko BukonyBaTu omepaiili CRUD 6e3 pydyHOro HanvcaHHs KOJy.

[lepeBaru Bukopuctanus Django:

e [lpocroTra BUKOpUCTaHHA: 3aBISIKH BHUCOKOMY pIBHIO aOCTpakiii Ta
aBTOMarm3alii Oaratbox 3ajay, Django 3HAYHO MPHUCKOPIOE TIPOIIEC
PO3pPOOKHU.

e besmneka: Django Bkitouae B ceOe BOyaoBaH1 (pyHKINT O€3MeKkH, Taki SK
ayTeHTU(IKaIllsl KOPHUCTYBadiB, CHCTEMa JIO3BOJIB Ta 3aXHCT BiJ
nomupeHux BeO-BpaznuBocTei. Lle qomomarae 3abe3neunT HAAINMHICTD
Ta 3aXUUIEHICTh BE0-3aCTOCYHKIB.

e Bemuka cnouibHOTa: Django Mae BeNMKY Ta aKTUBHY CIUIBHOTY
PO3pOOHUKIB, 110 3a0e3Mneuye MATPUMKY Ta XOPOILY JOKYMEHTAIIIIO.

Henoniku Bukopucranus Django:

e Cknaanicte: Moxe OyTH 3aHaATO TPOMI3AKHM ISl MPOCTUX TMPOEKTIB.
Django mae Oarato BOYyIOBaHMX KOMIIOHEHTIB, SIKIi MOXYTh OYTH
HEMoTp1IOHUMH 7151 0a30BUX BEO-3aCTOCYHKIB.

e Kpyra kpuBa HaBuanHs: Django mMae Oarato BOyaoBaHuX (YHKILIH, 110
MO’K€ YCKIJIATHUTH HOTO OCBOEHHS ISl HOBAUKIB.

e [Ipo6nemu 3 nponykTuBHicTIO: Django Moxke OyTH MEHII POAYKTUBHUM
y TOpIBHSAHHI 3 1HIIMMHU (pelMBOpKaMH, OCOOJMBO IPU BHUCOKHUX

HaBaHTAXCHHAX.

Apx.
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2.1.3 Express.js

Node.js - e uratopma, sika 103BOJISIE BAKOHYBATH KO/, HAITMCAHUI MOBOIO

JavaScript, Ha cepBepi. Node.js noOynoBanuii Ha ocHOBI pymris V8 JavaScript Bin

Google.

Express.js - me MiHiMamicTHuHUN 1 THyukuid ¢peiiMBopk st Node.js,

MpU3HAYCHUN 11 CTBOPEHHSA Be0-3aCTOCYHKIB. BiH Hamae mpocTuit cmocid

BU3HAUEHHS CHJIMOIHTIB, OOpPOOKHM 3amuTIB Ta BIAMOBIJEH, a TaKOX I1HTErpamii 3

iHIIMMHU 010Ji0TeKaMu Ta iIHCTpyMeHTamH [5].

[TepeBaru BUKOpHrcTaHHs EXpress.js:

e [lpocrora: e MiHIMATICTUYHUI Ta JETKUN (PPEUMBOPK, 3aBISKH YOMY
MOro MOYHa IIBUIKO OCBOITH.

e IlponyktuBHicTh: Express.js 0a3yerbcsi Ha Node.js, mo 3abe3neuye
BHUCOKY IIBUAKO/110 Ta MacIITaOOBAHICTh JJis1 0OPOOKHU BEIUKOI KIJTbKOCTI
3aIuTIB.

e [lonymsapHicTe: Express.js Ma€e BEJMKY CIIUIBHOTY pO3pOOHHKIB Ta Oaratui
BUOIp 010T10TEK, K1 MOXHA JIETKO JOJIaTH JI0 TPOEKTY

Henoniku Bukopuctanus EXpress.js:

e BiacyTtHicTh BOy0BaHOT MIATPUMKH JJIs1 AesikuX QyHKINA: Express.js He
Mae BOyZOBaHOI MIATPUMKHU ISl JESKUX (PYHKUINA , 30KpemMa, 0OpoOka
Ceclif, aBTOpHM3allil Ta KENIyBaHHsS, 1[0 BUMara€ BCTAaHOBJICHHS
JOAATKOBHX MOJTYJIIB.

e Biacyrnicte BOyIOBaHOI MIATPUMKH JUIsI ACHHXPOHHUX (DYHKITIH:
Express.js He Mae BOY1I0BaHO1 MIATPUMKH ISl ACHHXPOHHUX (QYHKIIIH, 1110
MOK€ YCKIIATHUTU POOOTY 3 CHHXPOHHUM KOJIOM.

e BincytHicte BOynOBaHUX MexaHI3MiB Oesneku: Express.js He Mae
BOYZIOBaHUX 3ac00iB 3aXHUCTy BIJ MOIIMPEHUX BEO-BPaA3IUBOCTEH, cepen

saxux XSS, CSRF a6o SQL Injection.
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2.1.4 Laravel

Laravel - e momysipamii PHP-dpeiiMBOpK 3 BiTKpUTHM KOAOM ISl PO3POOKH

BeO-3acTocyHkiB [6]. CTBOpeHMiII Ha OCHOBI Ie OaHOro momyJspaoro PHP-

bpeitmBopky — Symfony, Laravel 3Ha4uHO pO3MMpIOE Ta JOTOBHIOE HOTO

¢dyHkiioHanpHICTh. Mae Oaraty 06i0710T€Ky TMakeTiB, IO JIO3BOJISIE JIETKO

IHTErpyBaTH J0ATKOBY (DYHKI[IOHAIBHICTD B TIPOEKT.

[TepeBaru Bukopucranus Laravel:

[Mpoctuit y Bukopuctanni: Laravel mae mpoctuit Ta IHTYITUBHO
3pO3YMIJTUN CHHTAKCHUC, IO TIOJIETIIYE HAMMCAHHS KO SIK TOYaTKiBIISIMH,
TaK 1 JOCBITYCHUMHU PO3POOHUKAMU.

Artisan CLI: Laravel mae BOynoBanuii motyxHuit iHTepderic KOMaHIHOTO
psanka. Bin Hayae 6e31114 KOPpUCHUX KOMAaHI JIJIs TeHeparllii Koy, Mirparii
0a3m maHuX, TecTyBaHHS Tomo. Lle m03BOMsi€ MPUIIBUAIIMTU TPOIEC
PO3pOOKH Ta 30CEPETUTHUCS HA HAITUCAHH1 SIKICHOTO KOJY.

BOynoBani ¢ynkmii: Laravel mae mupokuit BuGip BOya0BaHUX (QYHKIIIH,
a came: aBTeHTHU(IKaIlis, aBTOpU3allisl, KeIlyBaHHs Ta iHm. [le 3Ha4HO
TMOJICTIIIYE TIPOIIEC PO3POOKH.

Mirparis 6a3 manux: Laravel 3abesneuye mpoctuii Ta HaAIHHHEA CrIOCIO
MIrpamii cxem 0a3 JaHUX MIX PI3HHUMH CEepeJOBUIIAMH, L0 3amodirae

BTpati a00 MOIIKOIKEHHIO JTAHUX.

Henoniku Bukopucranus Laravel:

[TponykTuBHICTE: Yepe3 BUCOKUI piBEHb aOCTpaKIlii Ta BETUKY KUIbKICTh
BOyaoBaHux (pyHkiii, Laravel Moxxe OyTH €110 MOBUIbHIIINM MTOPIBHIHO
3 IHIIUMHU, JETIUMHU, GPEHMBOPKAMHU.

CxanHicth oHOBJIeHHS Bepciii: [lepexin Ha HOBY Bepcito Laravel gacto
BUMAara€ BHECEHHS ICTOTHMX 3MiH B ICHYIOUMU KOJ MPOEKTYy. OCKIIbKU
(bpeiiMBOPK aKTHUBHO PO3BHBAETHCS, MK BEPCISIMA MOXKYTh OyTH 3HA4YHI

BIJIMIHHOCTI B pOOOTI TUX YH THIIIMX KOMIIOHEHTIB.
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2.1.5 Gin

Gin - e Jierkuii i MiHiMaTiCTHYHUN BeO-PpedMBOPK, po3pOOICHUN ISt MOBU
nporpamyBanHs Go [7]. Gin 6a3yeThbcst Ha cTaHgapTHOMY naketi net/http mou Go,
1o 3abe3neuye Horo HaAIMHICTD Ta CyMiCHICTh. BonHouac, BiH yBiOpaB Halkpari
imei Ta MPaKTHKH 1HIIMX MONYyJISpHUX BeO-(QpeMBOPKIB, alanTyBaBIIM IiX [0
cnenudiku MoBu Go. Ile pobuts Gin 1HTYITUBHO 3pO3yMIIUM JJIsi PO3POOHUKIB,
3HAaNOMUX 3 MOBOIO.

[TepeBaru Bukopucranus Gin:

e Bucoka mpoayktuBHiCTh: (Gin  BIIOMUH  CBO€IO  BIAMIHHOIO
IPOAYKTUBHICTIO. BiH BIIPI3HAETHCS BHCOKOIO IIBHIKICTIO OOpOOKH
3aMuTIB Y MOPIBHSAHHI 3 IHIIUMU BeO-ppeitmBopkamu Go. Lle poouTts ioro
OPUJAATHUM U1 CTBOpPEHHS BHUCOKompoaykTuBHux APl Ta BeO-
3aCTOCYHKIB.

e OO0poOka mommiok: Gin I03BOJISIE JIETKO BIJCTEKYBaTH Ta 00OpoOJIATH
MTOMUJIKH, 1110 BUHHKAIOTH 11111 yac HTTP-3anury.

e Illupoka miATpUMKA MPOMIKHOTO TMpOrpaMHOro 3adesmeuycHHs: Gin
npornoHye 6araro BOynoBannx middleware-KOMIOHEHTIB JIJIs1 BUPIIICHHS
TUTIOBUX 3a/lad, cepel SKUX aBTEeHTHU(IKAIlis, JOTYBAaHHS Ta MapCHHT
3anuTiB. TakoX MOXKHA CTBOPUTHM BJIaCHE MPOMDKHE MPOTrpaMHE
3a0e3MnedeHHsl, ke Oye BIAMOBIAaTH crieu(IYHIM BUMOTaM KOHKPETHOT
Iporpamu.

Henoniku Bukopucranus Gin:

e Biacyrnicts pynkuii: Gin BiIoMUH CBOIM MIHIMAJIICTUYHUM MIAXOAOM. Y
NOPIBHSAHHI 3 IHIIUMU (GpEeMBOpPKaMHU, BiH MOXE€ HE MaTH JESKHX
KOPUCHUX MOXJIMBOCTEH Ta IHCTPYMEHTIB.

e OOMexeHa cCHUIBHOTa pPO3pOOHUKIB: B  MOpPIBHAHHI 3 TaKUMHU
nonysipHuMu (peiimBopkamu sk Django uum Spring, cibHOTa Gin X04a

1 aKTUBHO PO3BUBAETHCS, MPOTE € 3HAUHO MEHIIOKO.
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2.1.6 Buoip backend yacTUHH 3aCTOCYHKY

Jnsa peanizanii backend yactuan MOro Be0-3aCTOCYHKY 1 00paB ppeliMBOPK
Spring. Bin € moTyxHuM, HaAiiiHUM (HPEUMBOPKOM 3 OaraTuMm (YHKIIOHAJIOM Ta
MOJKJIMBOCTSIMH, SIKMX, Hampukian, Hemae B Gin Ta EXpress.js, mo 3HauHO
NPUIIBUIIYE Ta CHPOLIYE PO3poOKYy 3aCTOCYHKY. Spring 3a0e3meuye BHCOKUN
piBeHb O€3IeKH Ta HaJa€ MOTYXKHI BOYy0BaH1 IHCTPYMEHTH JJIsl ayTeHTUdIKaIli Ta
3aXWCTy JaHuX. Java, Ha sKiid 0a3yeTbcs Spring, Mae CTATUYHY THITI3AIlil0, IO

MOJIETIIYE pOOOTY 31 MOJECISIMU JTAHUX.

2.2 Anaui3 Ta Bu6ip frontend yactunu 3acTocyHky

Bubip ¢peiiMBopKy a1 po3poOKku (PpOHTEH YaCTUHU BEO-3aCTOCYHKY € HE
MEHIII B&KJIMBUM DPIIICHHSIM, HIX BHOIp TEXHOJOTIH st OekeHay. DpoHTEH
BIJINIOBIJIA€ 32 KOPUCTYBAIbKHUI 1IHTEp(EIC, INTEPAKTUBHICTD Ta 3araJIbHE BPAXKEHHS
KOpHUCTyBada BiJ] 3acTOCYHKY. [lpaBunbHuil BuOip (PpeliMBOpPKY MOXKE 3HAUHO
MOJIETIIUTH PO3POOKY, MOKPAIIMTH NPOAYKTUBHICTH Ta 3a0€3MEYUTH XOPOIILY
HIATPUMKY 1 pO3BUTOK MPOEKTY B MAOYTHHOMY.

Cepen nonymnsipaux (HpedMBOpPKIB Ta 010710TEK NIt PO3POOKH KIIIEHTCHKOL
YAaCTUHM 3aCTOCYHKY MOkHa BuALIMTH Angular, React Ta Vue. Koxen 3 Hux Mae

CBO1 OCOOJIMBOCTI, TIEPEBAry Ta HEJIOJIIKH.

2.2.1 ®dpeiimBopk Angular

Angular - e nonynspanii ppeiMBOPK I CTBOPEHHS KIIIEHTCHKOT YaCTUHH
Be0-3aCTOCYHKY. Po3pobOnenuit komanmow Google, BiH 0a3yeTbcs Ha MOBI
nporpamyBaHHsi TypeScript 1 BHKOpHUCTOBYE KOMMOHEHTHMM minxigx ta MVC-
apxitektypy [8]. KommoHeHTHW# minXing oO3HAa4Yae, 10 KOMIIOHGHT €
CaMOJI0OCTaTHBOIO YaCTHHOIO 3aCTOCYHKY, L0 BKJIIOYa€e B ceOe JIOTiKy, mabioH Ta

ctuii. Bukopucranus gpeiiMmBopkoM MOBH TYPESCript Haae CTaTUYHY THITI3AIIIIO,
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IO JOMOMAarae YHUKHYTH MOMUJIOK Ha €Tari po3poOKH Ta CHOpPOIIye MIATPUMKY
koay. Takox Angular BUKOpUCTOBYE KOHIIEIIIIO 1H’ €KIIIT 3aJIeXKHOCTEH, 110 CIIPHSIE
OUTBIIII THYYKOCTI Ta TECTOBAHOCTI KOAY.

Angular mae BOymoBaHy CHCTEMY MapIIpyTH3allii, IO JO3BOJIAE JETKO
CTBOPIOBAaTH  OJHOCTOPIHKOBI ~3aCTOCYHKH 3 HaBIrali€eld MDK  PI3HUMH
komnoHeHTaMu. OpeiiMBOpK HajJae MOTYX H1 IHCTPYMEHTH AJi1 poOOTH 3 hopMamu,
BKJIIOUYAIOYH BaJliJlallifo, KOHTPOJb CTaHy Ta 00poOKy mojii. Bin qoOpe miaxoauTs
JUISL CTBOPEHHSI BEJIMKHUX Ta CKJIAIHUX BEO-3aCTOCYHKIB 3aB/ASIKM CBOIH apXITEKTypi
Ta MOXKJIMBOCTSIM MacIITa0yBaHHS.

[TepeBaru Buxkopuctanus Angular:

e MoaynbHicTh: Angular 3aoxouye po3poOKy MOAYIBHUX 1 Jg00pe
CTPYKTYPOBaHMX 3aCTOCYHKiB. KOMIIOHEHTHa apxiTeKTypa [I03BOJSE
pO30MBaTH 3aCTOCYHOK Ha HE3aJI€KH1 Ta JIETKO TECTOBaH1 KOMIIOHEHTH, SIK1
MOKHAa BHUKOPHCTOBYBATH TOBTOPHO, IO TMOJETHIYE MATPUMKY Ta
MAacIITa0yBaHHS MIPOEKTY.

e Angular CLI: Ile mnoTyXHHH IHCTPYMEHT, SKHWA aBTOMAaTU3y€ Ta
NPUILIBUALLYE TIpolec po3poOku Angular-zacrocyHkiB. Bin Hagae Habip
KOMaH/ Ta 1mabJIoHIB, K1 JOMOMAararoTh pO3pOOHUKAM IIBUKO Ta JIETKO
CTBOPIOBATH HOBI MPOEKTH, TEHEPYBATH HEOOX1HI (aliu Ta CTPYKTYpHU
KOy, a TAKOX KEPyBaTH 3aJIC)KHOCTSIMH.

e JIBOCTOPOHHS apXITEKTypa 3B'A3yBaHHA AaHUX: JlaHWW MIaXia Mojiermye
aBTOMATHYHY CHHXPOHI3AIIF0 MK MOJICIITIO Ta BiIOOpaKECHHSM. 3MIiHU B
MO/IeJIl MUTT€EBO BIIOOpaXaroThbCsl y IHTEp(ENCl 1 HABMAKHU.

e bararuii ¢ynkuionan: Angular mpornonye Benukuii HaOip BOyAOBaHHUX
GyHKIIM 1 1HCTPYMEHTIB ISl BUPIMICHHS MOIIMPEHUX 3aBJaHb BeO-
po3poOku. Hanpuknan, Angular mae BOy10BaH1 IHCTPYMEHTH 117151 POOOTH
3 (opmamu, Bamigaiiero, oOpoOKOIO MO, AUPEKTUBH IS POOOTH 3
DOM, animauii Ta Oararo iHmoro. /lonatkoBo, Angular mae ogiuiiny
010J110TEKy KOMIIOHEHTIB KOPHUCTYBALIbKOTO i1HTEpdeicy MmiJ Ha3BOIO

Angular Material. Ils 06iGmioTexka Hamae HaOIp TOTOBHX, JH00pe
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oOopMIICHUX Ta HAJIAMTOBYBAaHWX KOMITOHEHTIB, HANPUKJIAJ, KHOIIKH,
dbopmu, MeHro, Tabui Tomo [9].

Henouniku Bukopucranas Angular:

o Kpyra kpuBa HaB4YaHHA. Angular Mo)xe OyTH CKJIATHUM JJIsl BUBUCHHS,
0co0JuBO I8l MmovaTkiBiiB. pelMBOpK Mae OaraTo KOHIICHINH, a caMe:
dependency injection, decorators, directives, pipes Toiro.

e Hanamipna cknagHicTh: 15 HEBETUKHUX 1 MPOCTUX MPOEKTIB Angular Moxe

OyTH 3aHAJITO TPOMI3JAKUM 1 HAJJTUIIIKOBUM.

2.2.2 React

React - mmupoko BukOpHCTOBYyBaHa OiOmioreka JavaScript 3 BigkpuUTHM
BUXITHUM KOJOM, JUIi CTBOPEHHS KopHCTyBalbkux iHTepdeiicie [10]. Bona
JI03BOJIIE ~ PO3POOHMKAM  CTBOPIOBAaTH  BE0-3aCTOCYHKM  BUKOPHUCTOBYIOUU
KOMITOHEHTHUHM miaxia. KokeH KOMIOHEHT MICTUTh BJIACHY ()YHKIIOHAJIBHICTD 1
MO’K€ IOBTOPHO BUKOPHCTOBYBATHCS B PI3HUX YaCTUHAX MTPOTPaMHU.

React BukopucToBye TexHosorito BipryaasHoro DOM nns ontumizaiii
OHOBJICHHsI 1HTepdelicy kopuctyBaya. lle 3abe3neuye BHCOKY MPOAYKTHUBHICTH
HaBITh y CKJIQJHUX 3aCTOCYHKAX.

[lepeBaru Bukopuctanus React:

e bararuii iHcTpymeHTapiii: React Mae Oaraty Kojekuiro 010J110TeEK,
IHCTPYMEHTIB Ta PECYpPCiB, K MOJIETIIYIOTh PO3POOKY Ta PO3MIUPIOIOTH
MO>KJIMBOCTI (PPEHMBOPKY.

e Bucoka npoayktuBHICTE: 3aBasku BipTyanbHiii DOM Ta edekTuBHOMY
OHOBJICHHIO KOMITOHEHTIB, React 3a0e3neuye BUCOKY NMPOIYKTUBHICTh Ta
MIBUJKICTh PEHACPUHTY.

e CnutpHOTa po3poOHMKIB: React Mae BenuKy Ta aKTUBHY CIIJIBHOTY
PO3POOHUKIB, 110 3a0€3Meuye JOCTYI J0 PECYPCiB, BKIIOYAIOUX HaBYaIbHI

MOCIOHMKH 1 CTATTl, JOPYMU Ta CTOPOHHI O10T10TEKH.
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Henoniku Bukopucranus React:

HeoOximHicTe momatkoBux O0i0miorek: s CTBOpPEHHS IMOBHOIIIHHOTO
3aCTOCYHKY YacTO NOTpiOHI IoAaTKOB1 O1010TEKHM, HampuKiIad, st
yIpaBJIiHHSA CTAaHOM, HaBITallii TOIIIO.

Bucoka kpuBa HaB4YaHHA 7151 HOBauKiB: React Moke OyTu CKIaTHUM IS
OCBOEHHS, OCOOJIMBO /ISl HOBAUKiB, Yepe3 KOHIEMIII1, Taki sk JSX, props,

CTaH, JKUTTEBUM IHMKJI KOMHOHeHTiB, XYKH TOMIO.

2.2.3 Vue

Vue — me mporpecuBHui JavaScript-¢gpeiiMBopKk JUISL  pO3pPOOKH

IHTEPAKTUBHUX KOPUCTYBAllbKMX 1HTEp(EICIB, BIAOMUI CBOEK THYYKICTIO,

alanTUBHICTIO Ta MPOocToTor0 [11]. BiH Mae HU3bKUH MOPIT BXOHKCHHS, 110 POOHUTH

Horo HpI/IBa6J'II/IBI/IM JIIA HO‘{aTKiBIIiB, ajIC IIpy ObOMY IIPOIIOHYE OOCTATHLO

MNOTYXHOCTI Ta THYYKOCTI [JIi CTBOPEHHsS TMOBHOLIHHUX 3acCTOCYHKIB. VUue

HiIITpI/IMYE peaKTI/IBHiCTB, 1O A03BOJIA€ aBTOMATHYHE OHOBJICHHA KOPHUCTYBALIBLKOI'O

iHTepdeicy BIAMOBIIHO 10 3MIH JIaHUX, CIPOIIYIOYH PO3pPOOKY Ta 3MEHIIYHOUH

WMOBIPHICTh TOMUJIOK.

[lepeBaru Bukopuctanus VUe:

[IpoctoTa BuBYEHHS: Vue Mae HU3bKUU MOPIT BXOJKEHHS 1 MPOCTUH Y
BHUBYEHHI, 0COOJMBO misi po3poOHMKiB, 3Haomux 3 HTML, CSS Ta
JavaScript.

[IpoAyKTUBHICT, 1 JErKicTh: Vue € IIBHJIKUM Ta €(PEeKTUBHUM
dbperiMBopkoM 3 BipTyasibHUM DOM 1 miaATpUMKOIO peakTUBHOCTI. BiH
TaKOX Ma€ HEBEIMKUN po3mip, 0iu3bko 18 Kb micns ctucHeHHs.
[ayukicth: Vue Moxe OyTH BUKOPUCTAHUN Yy PI3HUX BHIMAIKaX, Bif
posmpenHss crtatugHoro HTML 10  CTBOpeHHS  MOBHOIIIHHUX

1HTEPaKTUBHUX 3aCTOCYHKIB.
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Henomniku Bukopuctanus VUe:

e MeHma nmomyJspHICTE: Vue MEHII MOMyJIspHU MopiBHSIHO 3 React Ta
Angular, 1o o3Hauae MEHIIY KUJIbKICTh HaBUYaJIbHUX MaTepiajiB, cTaTeH,
CTOPOHHIX 010TI0TeK.

e [IpoaykTuBHICTh Y BENMKHUX 3acTOCyHKax: He3Bakarouu Ha Te, mo Vue
3arajoM JEMOHCTPY€E XOPOIY MNPOAYKTUBHICTh, Y €KX BUMAJKaX BiH

MOXXE MaTHu HpO6H€MI/I 3 HCIO Y BCIIMKUX 1 CKJIaIHUX 3aCTOCYHKAx.

2.2.4 Bubip frontend yacTHHM 3aCTOCYHKY

Jlist peamizanii frontend yacTuHu MOTo Be0-3aCTOCYHKY s1 00paB ppeiiMBOpPK
Angular. Ile moTykHuii Ta yHIBepcaIbHUN IHCTPYMEHT 3 O0aratuM (yHKII10HAJIOM,
KWW J03BOJISIE IIBUJIKO Ta €()EKTUBHO pO3POOJIATH CKIAJHI 1HTEPAaKTHUBHI
iHTepdeiicu. Bin Mae 4iTKy Ta CTpYKTYpOBaHY apXiTEKTYpY, 110 CIIPOIILYE PO3POOKY
Ta MIATPUMKY BEJMKUX MpoekTiB. Ha Bimminy Bim React Ta Vue, Angular Hamae
Oarato BOy/IOBaHUX MOXJIMBOCTEH Ta TOTOBUX PIIIEHbB, 1[0 MOXKE MPUIIBUALIUTH

PO3pOOKY.

2.3 AHaJi3 Ta BUOip 0a3u JaHUX

ba3u nanux € BaXIMBOIO CKIaJ0BOIO Be0-3aCTOCYHKY. BOHU BiAMOBIatOTH 32
30epiraHHs, Oprasizalil0 Ta JOCTyH /A0 JaHUX, $SKI BHKOPUCTOBYIOTHCA B
3acTOCYHKY. IlpaBunbHmMii BuOIp 0a3um AaHUX MOXKE 3HAYHO BIUIMHYTH Ha
MPOYKTUBHICTh, MAacCIITa00BaHICTb Ta PO3BUTOK TMPOEKTY B MalOyTHHOMY.
3arayiom, 0a3u JaHUX MOIUISIFOTH HA JBa TUIU: peismiiai (SQL) ta Hepensiiiai
(noSQL).

Pensmiiini 0asu nmanux, taki sk PostgreSQL, Oracle DB ta MySQL,
BUKOPHUCTOBYIOTh CTPYKTypoBaHy MoBY 3anuTiB (SQL) nnsi BHU3HaueHHs Ta

MaHIMMyTIOBaHHs JaHuMH. JlaHHI 30epiraroThCs B TAOJNUISX, B SIKHUX CTOBIIIII
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BUKOPHUCTOBYIOThCSl ISl BHU3HAuUeHHS 1H(oOpMmarlii, mo 30epiraerscs, a psaaku
MICTATh cami 3HaueHHs. [lepeBaramu pensmiiiHux 0a3 JaHUX € BIAMOBIAHICTH
cragmapty ACID, a TakoX MOXIHWBICTP CTBOPEHHS CKIIAMHUX 3allMTIB 3a
nonomororo SQL. Bouu no0pe miaxoasaTh Ijisl CTPYKTYPOBAHUX JAHUX 3 YITKUMHU
3B'SI3KAMU MK CYTHOCTSMHM Ta MOXYTh OyTH MEHII THYYKHMU MpU PoOOOTI 3
HECTPYKTYpPOBaHHUMH 200 YACTKOBO CTPYKTYPOBAHUMU JAHUMH.

3 iH1moro OOKy, HepessliiHl 0a3u JaHUX HE BUKOPUCTOBYIOTH TPaJAMIIIIHY
Ta0NMYHY CTPYKTYpPY, HATOMICTH TIPOMOHYIOTh OIIBINT THYYKHH MiIXidg 0
30epiranHs naHux. HepensuiiiHi 0a3u JaHUX MIATPUMYIOTH Pi3HI MOJENI JAHMX,
Taki sIK JOoKyMeHTO-opieHToBaHi (MongoDB), kmou-3nauenns (Redis), rpagosi
(Neo4j) ta crosmuukoBi (Cassandra). KoskHa Mojenb ONTHMI30BaHa ITiJ IEBHI
cueHapii BukopuctanHs. NoSQL 6a3u naHux 3a3Buyail 3a0e3MedyloTh BHCOKY
MPOYKTUBHICTh Ta MAacIITabOBaHICTh, IO POOUTH iX MPUAATHUMH JIJISI BEIUKUX
00CATIB TJaHUX Ta po3NoAUIeHUX cucTeM. OHaK BapTO Nam'siTaTH, 110 HEPEIALIiHI
b/l He € 3aMiHOIO0 pesANiMHUX HA Bcl BUMaaku. Bubip tumy BJl 3amexuth Bin
KOHKPETHHX BHMOT TIPOEKTY Ta CTPYKTYpH MAaHuX. Yacto B 3aCTOCYHKax
BUKOPUCTOBYIOTh KOMOIHAIIIO PENALIMHUX Ta HepessiiHux 0a3 JaHuX,
3aCTOCOBYIOUH I€pEBark KOKHOTO MiIXOY.

PosrasiHeMo fesiki MOmyJiApHI pessiliiiHI Ta HepessiiiiHl 0a3u JaHuX, SKi
HEOOX1TH1 U1 peatizallii Be0-3aCTOCYyHKY:

e PostgreSQL — 1ie BUCOKOnmpoIyKTUBHA, Ha1liHA 00'€KTHO-pesIiiiHa 6a3a
naHux 3 Oaratum HaOopom ¢yHkuik. IliaTpumye ckinagHi 3amuTH,
IHJIEKCYBaHHs, TpaH3aKIlli Ta TPOUEAypH, 3a0e3Meuyloud BHUCOKY
LUTICHICTD Ta Oe3MeKy naHuX. BoHa Mae yy 0By NIATPUMKY CIIUIBHOTH Ta
aKTUBHHIA PO3BUTOK [12].

e MySQL € me ogHi€r0 MONYyJISIPHOIO peNsAIiiHOK 0a3010 gaHux. Bimoma
CBOEIO TPOCTOTOIO, MPOAYKTHUBHICTIO Ta MTUPOKOIO CYMICHICTIO 3 PI3HUMHU
mwiaropMamMu  Ta MOBaMH TporpamMyBaHHs. AJjie Mae OOMEXKEeHY

HiATPUMKY CKJIaJHUX 3alUTIB Ta TpaH3aKIlii mopiBHsHO 3 Postgres [13].
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MongoDB - nokymeHTO-Opi€eHTOBaHa HepensdiiiiHa 0a3a JaHuX, IO
JI03BOJIA€ 30epiraTu Ta MBUIAKO OTpUMyBaTH A0cTyIll 10 JSON-moaioHux
JIOKYMCHTIB, 3a0e3neuyoun THYYKICTh Ta TOPU30HTAIbHE
MmaciurtadyBanus [14].

Redis - HepensmiiiHa 0a3a maHuxX TUIY "KJIFOY-3HaYeHHs'", sika 30epirae
JlaHl B OTIEpaTUBHIN Mam'saTi U1 3a0€3MeYeHHST BUCOKOI MPOAYKTUBHOCTI
[15]. 3a3Buvaii  BHKOPHCTOBYEThCS JIISi  KEIIyBaHHS, OOMiHY
MOBITOMJICHHSIMH B peajbHOMY dYaci Ta YIpaBJIiHHSA CEaHCAMH, IO €

BOKJIMBUMU aCTEKTaMU 0araTbOX MPOEKTIB.

Jls1 Be6-3acTOCYHKY s1 o0OpaB PostgreSQL B sikocTi OCHOBHOI 0a3u JaHUX Ta

Redis s 30epiranns ceciit kopuctyBaya npu aBreHtudikarii. PostgreSQL Oyo

o0paHO 3aBIAKM ii MOTYKHOCTI, HaJIMHOCTI Ta OaratoMy HaOoOpy (QyHKUIH, LIO

N03BOJIsIE epeKTUBHO 30epiraTh Ta KepyBatu naHumu. Redis Oymo obOpaHo uepes

Horo BHCOKY HIBI/II[KiCTB Ta 3pydHY MOJICJIb KIHOY-3HAYCHHA, 110 iI[@EUIBHO

MIJIXOAUTH JI 30epiraHHs ceciil.

T1AJIL.467200.003 I13
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BUCHOBOK J10 PO3JLJTY 2

VY npyromy pos3miii MpoaHaIi30BaHO Ta 0OpaHO TEXHOJOTIi ¥ 1HCTPYMEHTH
JUTSL pO3pOOKHU KIIIEHTCHKOI Ta CEPBEPHOI YACTWH, a TaKOX JJIsi CTBOpPEHHsS 0a3u
JaHUX Be0-3aCTOCYHKY. bBylo moCiipKeHO TmepeBard Ta HEIOJIKH KOYKHOTO
pIIIEHHs, BPaxOBYHOYM Taki KpuTepii, SK NPOAYKTUBHICTb, Oe3Ieka,
MacITab0BaHICTh, HASABHICTh JIOJATKOBOTO (DYHKITIOHATY, aKTUBHICTh CHUJIBHOTH
PO3POOHUKIB Ta 3PYUHICTh PO3POOKU 3aCTOCYHKIB.

[lin yac BUOOpY TEXHOJOTIi JJIsi peai3aiii cepBepHOi YaCTUHHU BeO-
3aCTOCYHKY OyJiM po3risiHyTi Taki (perimMBopku sik Spring, Django, Express.js,
Laravel ta Gin. ITicns getaibHOrO aHajizy nepeBar i HeI0I1KIB KO)KHOTO pIIIEHHS,
OyB 00Opanmii (ppeliMBOpK Spring Ha MOBI IporpamyBaHHsI Java 3aBIsKu HOTO
Oaratomy (yHKIIOHATy, BOYJIOBaHUM 1HCTpyMEHTaM Oe3leku, poOoTH 3 Oazamu
JAHUX Ta THIIMMHU BaXKJIMBUMH aclieKTaMu BeO-po3poOku. Bukopucranns Spring
JIO3BOJIUTH 3a0e3MeunTH HaAiiiHy Ta MacmTaOoOBaHy apXIiTEKTypy CEpBEpHOI
YaCTUHU 3aCTOCYHKY.

[Ilo cTocyeTbcsi (PPOHTEHI-PO3POOKH, TMICHS TMOPIBHAJIBHOTO —aHANI3y
NpOoBIAHUX (perMBOPKIB Ta 01010TeK Takux sk Angular, React Ta Vue, s niimosn
BUCHOBKY, 110 ONTUMAJIBHUM BHOOpOM Jjisi MOTO TpoekTy Oyae Angular. Ileit
bpeitMBOpK 3a0e3neuye CTPYKTYpOBaHY KOMIIOHEHTHY apXITEeKTYpy, MIATPUMKY
TypeScript Ta iH'ek11ii 3a71€KHOCTEH, 1110 JO3BOJUTH CTBOPIOBATU CKJIA/IHI Ta THYYKI
KOPHUCTYBaIlbKI iHTepdeiicH.

Ak 0Oa3a gaHuUX B MOEMY 3acCTOCYHKY Oyino oOpaHo PostgreSQL s
30epiranHs HeoOX1gHUX CcyTHOcTed. Jlns 30epiraHHs cecii KOpUCTyBada Mpu
aBTeHTU(IKaIli Oy/ne BUKOPHUCTOBYBAaTHUCh HepeinsiiiiHa 0a3a manux Redis, sxa
3aBISIKM CBOIMl BHCOKIH IIBUAKOAII Ta MOJEIl KIIIOY-3HAUECHHS € 1JCaJbHUM

pIIIICHHSAM JJIA 11i€1 3a/1a4i.
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PO31JI 3. PO3POBKA BEB-3ACTOCYHKY

3.1 Po3poOka cepBepHOI YACTHHHU 32CTOCYHKY

CepBepHa yacTHHa BE0-3aCTOCYHKY pPO3POOJIATUMETHCS 3 3aCTOCYBAaHHSIM
dbpeitmBopky Spring. s 30epexeHHs] TaHUX BUKOPUCTOBYBATUMETHCS pelslliiiHa
0aza nmanmx PostgreSQL, a s 30epekeHHs ceciii kopuctyBadiB - Redis.
[ToemHaHHs THUX TEXHOJIOTIM TO3BOJUTH CTBOPUTH TOTY)XHY Ta €()EKTUBHY

CEpBEPHY YACTHHY Be0-3aCTOCYHKY.
3.1.1 Inimianizanisi IPOEKTY Ta BCTAHOBJICHHS 3AJI€5KHOCTEN

Spring mpoekT MoKHa pealti3yBaTH Bpy4YHY, CTBOPHBIIN HEOOXi/THI (haiiim Ta
KaTaJIoTH, a00 3a JJOIIOMOTO0 IHCTpYMEHTY SPring initializr, sikuit Hamae 3pydHmii Ta

IHTYITUBHO 3po3ymiunii rpadiunuit inTepdeiic 300paxxkenuit Ha puc. 3.1.

@ spring initializr

Project Language Dependencies ADD DEPENDENCIES... CTRL + B

O Gradle-Groovyy O Gradle - Kotlin ® Java O Kotin O Groovy

@ wave |11 DEVELOPER TOOLS

Java annotation library which helps to reduce boilerplate code:
Spring Boot
O 33.1(SNAPSHOT) @ 32 O 327 (SNAPSHOT) O 326

Project Metadata

Group com.example
Artifact demo
Name demo
Description  Demo project for Spring Boot
Package name ~com.example.demo
Packaging @ Jar QO War

Jaa Q22 O21 @17

GENERATE CTRL +4d EXPLORE CTRL + SPACE

Pucynok 3.1 — Iatepdeiic spring initializr
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B HpOoMy MO’KHa BKa3aTu Bcl HEOOX11HI HanamTyBaHHs. Hampukmnan, cuctemy
360ipku mpoekTiB (Gradle ao Maven), MoBy mporpaMyBaHHs, Ha3BH IPOEKTY Ta
MakeTiB, a TaKoX JOJaTH BCl HEOOXIAHI 3aJeKHOCTi, BHOpaBIIM IX 13
3alMpoONoOHOBaHOrO KaTtamory. Ilicms BBeAeHHS BCIX HajalITyBaHb MOJKHA
3reHepyBaTH Ta 3aBaHTAXXUTH TOTOBHUM MPOEKT 31 BCIMa HEOOX1AHUMHU (aiiiaMH Ta
3aJICKHOCTSIMH, 110 3HAYHO CIHPOINYE Ta MPUCKOPIOE MPOIEC CTBOPEHHS Spring
MPOEKTY.

Y MoeMy BHUMAIKy S pPeani3oBYyIO0 3aCTOCYHOK, BHKOPHUCTOBYIOUH CHUCTEMY
301pku npoekTiB Maven. Ock KiJibka TOJIOBHUX 3aJIEKHOCTEH, SIKI MOYKHA BUILITUTH
B MOEMY IMPOEKTI:

e spring-boot-starter-web: Ils 3ameKXHICT, MICTUTh BCE HEOOXigHE IS
CTBOpEHHsI Be0-3acTOCYHKIB Ha 0a31 Spring MVC. Bona Bkitouae
KoMIioHeHTH Jutst po3pooku RESTful Be6-cepriciB, 00pooku HTTP-3anuTis,
MaplIpyTH3alii Ta 1HIIe.

e spring-boot-starter-security: 3anexHicTh, sIKa goma€ 3aco0u O€3MEeKH 110
Spring 3actocynky. Bona Bkitodae Moy Spring Security, 1110 103BOJIAIOThH
peanizyBaTu aBTeHTH(IKAIlII0, aBTOPU3AIIiI0, 3aXUCT BiJ PI3HUX aTakK Ta 1HII
byHK11i Oe3MeKu.

e spring-boot-starter-data-jpa: Lis 3amexxHicTh BKIOYAE HEOOX1IHI KOMIIOHEHTH
115t poobotu 3 JPA B Spring Boot 3actocynkax. Bona Hagae abctpakiiito Haj
KOHKPETHOIO peaiizailiero 0a3u JaHuX, CIPOITYyIOYU POOOTY 3 JaHHUMH.

e lombok: Ile 6i0mioTeka, sika 3a JOMOMOTO0 aHOTAI[lil aBTOMAaTHYHO TeHEPYE
nomupeHud "mabnoHHUK" KON, HANMpUKIal, METoau getter Ta setter,
KOHCTPYKTOpH, MeTo toString() Ta iHmii. I{e q103BoJsI€ 3p0OUTH KO OLIBII
JTAKOHIYHHUM 1 3pyYHUM 151 unTaHHs [16].

e postgresgl: biomioTeka, mo momae ApaiBep a1 poOOTH 3 0a3010 JaHUX
PostgreSQL. Bona 3a6e3nedye MOXIJIMBICTh MIAKIIOYEHHS 10 0a3u J1aHMX,

BukoHaHHs SQL-3anuTiB, 00pOOKU PE3yNIHTATIB.
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3.1.2 CTBopeHHs Ta iHTerpauist 0a3u JaHUX B MPOEKT

Sx Bxke Oyno 3a3HadeHO padHime, sSK 0a3a JaHUX B MOEMY IPOEKTI
BUKOpHUCTOBYeThes Postgres. s pobotu 3 nanoto CKBJl MokHa BUKOpHUCTOBYBATH
rpadiunuii iHTepdeiic, Hampukiaaa, 3acTocyHok PgAdmin, abo inTepdeiic
KOMAaHJTHOTO psiJIKka, B BUIMaaKy Postgres - me psql.

B MoeMy 3actocyHKy icHye 1Bl Tabiuil, siki HeoOx1aHO cTBopUTH B BJI. Lle
Tabung 'Users”, sika 30epirae BCrO HEOOXiAHY iH(oOpMAaIiI0 TPO KOPUCTYBayiB B
3aCTOCYHKY Ta Ta0iuis "projects”, mo 30epirae cTBOpeHi KOPUCTYBAYaMU TIPOEKTH
Ta BCIO iXHIO 1HGOpMaIito. Po3risiHemMo ix AeTalbHilIe:

1. Tabmuna "users” wmictute mons id tumy UUID Ta psakosi moms email,
username, provider_id Ta password. Bci mois, kpiM id Ta username, € He
000B’s13K0BUMH, a mosst email ta provider_id MaroTh OyTH yHIKQJIbHUMH.

2. TabOmun "projects” mictuth moss id Ta owner id Tumy UUID, ne owner id,
Mo CyTi, peani3oBye 3B’sI30K ''OaraTo g0 oaHoro" 3 tabmunero "users”. Ile
O3HAYae, 10 KOXKEH MPOEKT MA€E OJJHOTO BIACHUKA, MPOTE KOPUCTYBAU MOXKE
OyTH BJACHUKOM JEKUIBKOX MPOEKTIB. Tako MICTUTh PAJKOBE MOJIE name.
Jlist peanizarii 30epiraHHsi KOPUCTYBa4iB B MPOEKTI HEOOXITHO CTBOPHUTH

3B’s130K "'OaraTo 10 Oarathox' Mik TaOmmismu “projects” ta “users". Ile moskHa
3MIACHHUTH 32 TOTIOMOTOI0 JTOIaTKOBOI TabuIl "project_members”, sika MicTUTH J1Ba
nojsi: project_id Ta user_id, ski BiZNOBIIHO MICTATh MEPBHHI KIIOYI MPOEKTA Ta
KOpHCTYBaya.

Jliarpama cTBOpeHOi 0a3u JaHUX 13 MMO3HAYCHHSM 3B’SA3KIB MK TaOIHIIMU
300pakeHa Ha puc. 3.2. L1 giarpama Hajae Bi3yalibHe MPEICTABICHHS apXITEKTYpHU
0a3u JaHuX, IEMOHCTPYIOUH, SIK P13H1 TAOJIUII MOB'I3aH1 M1k COOO0I0 3a IOMTOMOT OO

MEPBUHHUX Ta 30BHINIHIX KJIFOYiB.
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project_members projects
PK, FK | project_id uuid HPK |id uuid
PK, FK | user_id uuid name varchar
FK | owner_id uuid

users
H PK | id uuid
username varchar
email varchar
password varchar
provider_id varchar

Pucynok 3.2 — [liarpama 6a3u nanux

Jlng migkmodeHHs 0a3M  JaHMX 0 CEPBEPHOI YaCTHHH 3aCTOCYHKY,
HEOOX1THO BKa3aTH JesKi HanmamTyBaHHs B (aiii application.properties, 300paxeHi

Ha puc 3.3.

=  spring.datasource.url=${POSTGRES_URL}
spring.datasource.username=${POSTGRES_USER}
spring.datasource.password=${POSTGRES_PASSWORD}
spring.jpa.hibernate.ddl-avto=update

Pucynok 3.3 — HanamryBanns application.properties

He url — me mocunaHHs Ha CTBOpeHy O0a3y JaHUX, SKE Ma€ BUIJIS
jdbc:postgresql://localhost:5432/test, ne localhost:5432 — aapeca xocrta, a test —
BiacHe iM'st B/, no sxoi mu migkmodaemoch. Username ta password — Iie jaHi
KopuctyBaua s Bxony B bJI. Boum HeoOximui mis peanmizamii Oe3mexkud Ta

3aIt00IraHHs HeCaHKIIOHOBaHUM 1M 3 B/,
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[Tapametp spring.jpa.hibernate.ddl-auto=update Bka3ye Ha Te, 1m0 CTpyKTYypa
0a3u maHuX OyJe aBTOMATHYHO OHOBIIIOBATHCS BIAMOBITHO 1O 3MiH Yy MOJEISAX
JaHUX, BU3HAYEHUX Yy 3acTOCyHKY. Lle cmporye po3poOky Ta miATpUMKY Oa3u
JTaHUX, OCKUIBKH HE OTPIOHO BPYYHY BHOCUTH 3MiHU 10 cxeMu b/l npu oHOBIEHH1
MOJIEJIEH.

[Ticns migkmrodeHHs 10 6a3u JaHUX MOTPIOHO CTBOPHUTH KJIACH-MOMEII IS
peamizamii cyrtHocted miei 6asu nmanux. [lpuxnan peamsamii moxem User”

300pak€HO Ha PUCYHKY 3.4.

BEntity Vodzinskiy *

@Table(name = "users")

]

& public class User {
@Id
@GeneratedValue(strategy = GenerationType.UUID)

& private UUID id;

@Column(nullable = false)
private String username;

@Column(unique = true)

private String email;

@Column(unique = true)
private String providerId;

private String password;

@ManyToMany(mappedBy = "members")

57 private Set<Project> projects;

Pucynok 3.4 — Monens User

[Tons xmacy BiANMOBIAAIOTH CTOBIISIM B TaOmuii "users" 0a3u naHux. 3
OCHOBHHX aHOTaIlill MOXKHa BUALIMTH: @ENtity, BU3HaYae 1110 1€l KIac € CyTHICTIO
1 fioro moTpioHO 30epiratu B Oa3i ganux; @Table(name = "users") - 3amae Ha3By
TabyuIll B 0a3i JaHuxX s 1iei cytHocTi; @GeneratedValue - Bkasye, 1o 3Ha4eHHs
id Oyne aBromarnyno reaepysarucs sk UUID ta @Column, sika BUKOPHCTOBYETHCS

JIUIS1 HAJaITyBaHHS BIJMOBITHUX CTOBIIIIIB B TaOJIHII1.

Apx.
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AnoTtamist  @ManyToMany(mappedBy = "members") BcTaHOBIIOE
JIBOHAIpaBJIeHUH 3B's130k "OaraTto a0 O6aratbox" mixk cytHocTsiMu User Ta Project.
[Tapamerp mappedBy Bkasye Ha mone members B kimaci Project, sike €
BIJIITOBITAJTLHUM 3a 3B's130K 3 00Ky Project.

Jlns B3aemonii 3 0a3010 JaHUX BCEPEAMHI 3aCTOCYHKY HEOOXITHO CTBOPUTH
peno3utopiii. Y Spring Data JPA pemo3utopii npeacrasieHi iHTepdeiicamu, ski
po3ummproioTh  iHTepdeiic  JpaRepository. Ilpuknan peamizamii  iHTEpdeiicy

"UserRepository" 300paxeHo Ha pUCYHKY 3.5.

@Repository 10usages Vodzinskiy
&) public interface UserRepository extends JpaRepository<User, UUID> {
Optional<User> findByEmail(String email); 2 usages Vodzinskiy
Optional<User> findByProviderId(String username); 2 usages Vodzinskiy
boolean existsByEmailOrUsername(String email, String username); 1usage

Pucynok 3.5 — Inutrepdeiic UserRepository

Anotanis @Repository Bkaszye, 10 1€l iHTep(eic € peno3uTopieM 1 Mae
OyTH aBTOMATHUYHO CTBOpeHM sk OiH Spring. Po3mmproroun iHTEpPEC
JpaRepository, UserRepository orpumye 6a30Bi MeToau Jjisi poOOTH 3 JaHUMH, a
came: 30epeKeHHS, OHOBJICHHS, BUAAIICHHS Ta momyk. Kpim Ttoro, UserRepository
MICTHTh J0AaTKOBI Meroau, Hanpukimaa, findByEmail(), ans oTtpumanHs

KOpHUCTyBaua 3a nojem "email".

3.1.3 Po3po0ka KOHTpOJIEpPiB Ta cepBiciB

KonTtposepu € Ki1040BO0 YaCTUHOIO CEPBEPHOI YaCTMHU BE0-3aCTOCYHKY 1
BIJINOBIJIAlOTh 32 OOpPOOKY 3amuTiB BiJ KII€HTCHKOI YAaCTHHW Ta TMOBEPHEHHS
BiAMOBIZeH. B MoeMy 3aCTOCYHKY KOHTpOJiepu o0y 0BaH1 Ha 6a31 apXiTEKTYPHOTO
cruo REST [17]. Lle o3nauae, 1110 BOHM BUKOPUCTOBYIOTH cranmapTai HTTP-

meroan, Taki sk GET, POST, PUT 1 DELETE nns B3aemogii 3 pecypcamu.
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[Mpuxnan peanizauii REST konTponepa ans npoekTty 300paxkeHa Ha puc. 3.6.

troller Vodzinskiy *
ng(@&v"/api/project™)

@RequiredArgsC

Jonstructor
public class ProjectController {
private final ProjectService projectService;

e

private final UserService userService;

@PostMapping & Vodzinskiy
public ResponseEntity<ProjectResponse> createProject(@RequestBody String name, HttpSession session) {
return ResponseEntity.status(HttpStatus.CREATED).body(
projectService.createProject(userService.getIdFromSession(session), name));

@PostMapping (@~"/join/{id}") Vodzinskiy
(@ public ResponseEntity<ProjectResponse> joinProject(@PathVariable UUID id, HttpSession session) {
return ResponseEntity.ok(projectService.joinProject(id, vuserService.getIdFromSession(session)));

h

@GetMapping (&v"/{id}")
(a8 public ResponseEntity<ProjectResponse> getProject(@PathVariable UUID id, HttpSession session) {
return ResponseEntity.ok(projectService.getProjectById(id, userService.getIdFromSession(session)));

}

Pucynox 3.6 — ProjectController

Lleli kontposiep 00pobssie HTTP-3anuTh, mnoB'sizaHi 3 omnepamisiMd Haj
MIPOEKTaMH, BUKOPUCTOBYIOUM BIATOBIAHI aHOTalii Ta MeToau. Jljisi CcTBOpeHHs
KOHTpoOJiepa HeoOX1IHO 01aTh 10 Kiacy aHoTamiro @RestController. Bona Bkasye,
o 1ei kiac € KoHTpojepoMm 1 Oyne o6pobisitu HTTP-zanutu Ta moBepratu
BinnoBial y ¢dopmari JSON ab6o XML. 3a morpebu, sk B NpUKIAIl, MOXKHA
BUKOpHCTATH aHoTamio @RequestMapping a0 kiacy, o0 Bka3zaTH 0a30BHI MIISIX
JUTSL BCIX METO/IIB Y IIbOMY KOHTpPOJIEPI.

Ha mpuknaai metoay joinProject po3depemo 3aranbHy OYAOBY — METOAY
koHTposiepa. Anotariss @PostMapping("/join/{id}") Bka3ye, mo meToa 0OpooIIsie
POST-3anutu Ha nuisx "/join/{id}". Yactuna {id} € 3MIHHOIO YaCTHHOIO ILISAXY.
OTtpumMyemo Ti 3a gomomororo anotarii @PathVariable UUID id i manxi moskemo
BUKOPHCTOBYBATH SIK 3BUYAMHY 3MIHHY B METO/Ii. AHAJIOTTYHO MOYKHA OTPUMYBATH
1 T1J10 3amuTy 3a JonomMororo aHoTarii @RequestBody. B Tiii MeToay BUKITUKAETHCS
meTo1 joinProject 3 cepicy ProjectService, sikuii poOUTh BCIO HEOOXIAHY JIOTIKY Ta

noBepTae 00’ekt ProjectResponse, sikuii MiCTUTB BCIO HEOOXIIHY JJIs1 KOPUCTyBava
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iHpopmariro. Cam ke Meroa kKoHTposepa "obroprae" ProjectResponse B 00'exT
ResponseEntity, Bcranosmoe BianoBigauii HTTP-craryc (B ganomy Bumnaaky 200
OK) ta moBeptae #toro sik Tiio HTTP-BiamoBimi.

Peanmizamisi cepBicy mis po6otm 3 mpoektamu (ProjectServicelmpl)
300paskeHa Ha puc. 3.7. Y Hii s BUKOpUCTOBYIO iHTepdelic ProjectService, saxuit
BU3HAYAa€ BCl HEOOXIMHI METOau Il poOoTH 3 mpoektamu. lLleit iHTepdetic
IMILIEMEHTY€eTbes KitacoM ProjectServicelmpl, 110 MICTUTh KOHKPETHY peaizaiiiio
mux MeTomiB. Takuwii migxig Mae Kigbka mepemar. [lo-mepre, BiH JT03BOJISIE
abcTparyBatu AeTajl peaiizailii cepBicy 3a IHTepdeicoM, 0 CIPOIILYE B3aEMO/IIIO
3 cepBiCOM JUIsl IHIIMX KOMIIOHEHTIB cucteMu. Ilo-mpyre, BHUKOpUCTaHHS
1HTEepdeiicy 3abe3neuye THYUYKICTh Ta MOXJIMBICTh 3aMiHM peaili3alii cepBiCy B
MaiOyTHhOMY O€3 BILUIMBY Ha 1HIII YAaCTHHU Tporpamu. KpiM Toro, Takuii mijaxija
TMOJIETIIY€E TECTYBAHHS CEPBICY, OCKUIBKU J03BOJIIE CTBOPIOBATH MOCk-00'€KTH Ha

OCHOBI 1HTep(EICy 111 MOTYJIBHUX TECTIB.

@RequiredArgsConstructor

S, public class ProjectServiceImpl implements ProjectService {
Q private final ProjectRepository projectRepository;
S private final UserService userService;
S private final SocketIOServer server;
@0verride 1usage Vodzinskiy
at public ProjectResponse createProject(UUID ownerId, String name) {
User owner = userService.getUser(ownerId);
Project project = new Project(name, owner);
projectRepository.save(project);
return new ProjectResponse(project.getId(), project.getName(), owner.getUsername(), new HashSet<>(), Role.OWNER);
}
@Override 1usage Vodzinskiy *
at public ProjectResponse joinProject(UUID projectId, UUID userId) {
Project project = getProject(projectId);
User user = userService.getUser(userlId);
if (!(project.getMembers().contains(user) && project.getOwner().getId().equals(userId))) {
project.addMember(user);
projectRepository.save(project);
}
updateMemberslList(project);
return projectToProjectResponse(project, userld);
}

Pucynok 3.7 — ProjectServicelmpl
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o6 cTBOpHTH cepBic B Spring, MOTPiOHO J0/1aTH aHOTAII (@Service 10
KJIacy, SIKHW peajizye JIOTIKY LbOro cepBicy. AHOTalisl (@Service € crelialbHUM
MapKepoMm, SKUW BKa3zye Spring, M0 JMaHWW KJIac € CEPBICOM 1 MOBHHEH OyTH
3apeecTpoBaHmii B kKoHTelHepi [oC 1715 moganbuioro BUKOPUCTAHHS.

PosrnsHemo sk mpukiax poboTy Mmetoay JoinProject. Meron mo3Boisie
KOPHCTYBA4€Bl MPUEAHATUCS JI0 MTPOEKTY 3a JOMOMOTOI0 1IeHTU(IKATOPIB MPOEKTY
(projectld) Ta xopuctyBaua (userld). Cnouatky Metoj oTpumMye 00'ekt Project ta
User, BUKOPHCTOBYIOUM BiAMOBIAHI MeToau. [lami BimOyBaeTbcs mepeBipka, uu
KOPHCTYBa4 BXKE € YYACHUKOM MPOEKTY a00 HOTO BIACHUKOM. SIKIIIO KOPUCTyBau
Ie HE MPUEAHAHUN 10 MPOEKTY, BIH JAOJAETHCA JO CHUCKY YYACHUKIB MPOEKTY.
[licns 4Yoro OHOBIEHMHA MPOEKT 30epiraeThcsi B 0a3zy npanux. Meron
updateMembersList OHOBIIIOE CIHUCOK YYAaCHHUKIB IMPOEKTY Ta CHOBIIIAE BCIX
KOPHUCTYBauiB PO MIpPHUETHAHHS HOBOIO YyYaCHUKA 3a JOMNOMOIOI0 MEXaHI3My
coketiB. Hapemri, meton joinProject moeprae 00'ekT ProjectResponse, sikwuii

MICTUTh HEOOXI1IHY 1H(GOPMAIIIIO TTPO MPOEKT.

3.1.4 BnpoBaa:KeHHsI MeXaHi3MiB 0e3neKu

besneka B BeO-3aCTOCYHKAX € HAJA3BUYAHO BaXKiMBOWO. Spring Framework
HAJa€ MOTY>KHI Ta THYYKl MEXaHi3MU O€3MEeKH, 10 J03BOJIAIOTh BIPOBAKYBATH
HaJIiHI 3aX0/IM 3aXKMCTy B CBOIX 3acTocyHKax [18].

BaxxnnBoro CKI1a0BOO OE3MEKH € BOPOBAKEHHS MEXaH13MYy aBTEHTU(IKaLIli
KopuctyBauiB. OZHMM 13 OCHOBHUX MIAXOAIB 70 aBTeHTHIKaIii B Spring €
BUKOpHCTaHHA ceciii. Cecigs - 1me cmocid 30epexeHHs iHGopmallii mpo
aBTEHTU(}IKOBAHOTO KOpUCTyBaya MPOTATOM TNE€BHOro mepioxy dacy. Komm
KOPUCTYBa4 YCIIIIHO TPOXOIUTh AaBTEHTU(DIKAII0, CTBOPIOETHCA CECis, sKa
30epirae gaHli Tpo KopucTyBaua Ha cepBepi. KokHiil cecii IpUCBOIOETHCS
VHIKQJIbHUN 1A€HTU(IKATOP, KU NepeaeTbes KIEHTY y BUMIIsiAlL (aiimy cookie
[19]. Lleit imenTrdikaTop TakoX 30epira€Tbcs Ha CepBEPi, B MOEMY BHITAKY IS

30epeKeHHsT BUKOPHCTOBYEThCS 0a3a gaHux Ty "kitod-3HadeHHs" — Redis.
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[Ipu HacTyNMHUX 3amUTax KIIEHT HAJCUIIAE OTPUMAHUM 11eHTUudIKaTop cecii
pazom 13 3anutoM Ha cepsep. CepBep IepeBipsie HasBHICTh Cecli 3 TaKUM
inentudikatopom y 6a3i ganux Redis. SIkmio cecis 3HaiifieHa, TO cepBEep MOXKE
oTpuUMaTH 30epexkeHl JaHl Mpo KOPUCTyBauya 3 cecii Ta BUKOPUCTOBYBATU X IS
NepeBIipKd MpaB JOCTYIy KOpUCTyBayda Ta MepcoHaiizamii Biamosiai. OmHi€0 3
KIIIOYOBHX TIEpEBar Ceciif, B MOPIBHSIHHI 3 1HIIUM MOMYJISIPHUM MiTXOJ0M, a caMme
BUKOPUCTAHHSA TOKEHIB JOCTymy, Takux sk JWT, € MOXJIMBICTb MHUTTEBOTO
BIAKIUKAHHS JOCTymy. SIKmo aamiHicTpatop abo cucrema Oe3MeKd BUSBIISE
N103plly aKTUBHICTH 200 MOTpeOy€e HETalHOTO BIAKJIUKAHHS JOCTYILY, CECISl MOXKE
OyTH 3HMILIEHA HAa CEpBEpI, 1110 MUTTEBO MPUIUHUTH JOCTYN KopuctyBada. 3 JWT
BIJIKIIMKAHHS JIOCTYIy € OUIbII CKJIAJHUM, OCKUIBKM TOKEHH 30€piraroThCsi Ha
CTOpPOHI KJII€EHTA 1 MatOTh BCTaHOBIICHHI TepMiH il [20].

[Ie oHUM Ba)KIMBHUM acIEKTOM O€3IMEKH 3aCTOCYHKY € XEIIyBaHHS IapoJIiB
nepe 30epekeHHIM B 0a31 TaHuX. XelIyBaHHS - 1€ TPOLIEC IEPETBOPEHHS BX1AHUX
JaHUX OyAb-SIKOTO PO3MIPY B YHIKaJIbHUN BUXITHUN PAIOK (DIKCOBAHOI JIOBXKUHHU,
KU HA3UBAETHCS XCII-3HAYCHHSIM. XEIIyBaHHS € OJHOCTOPOHHBOIO ONEpaIlI€lo,
TOOTO 3 XeII-3HAYCHHS HEMOJIJIMBO BiTHOBHTH OpWTiHaNBHI nani [21]. B Moemy
BUMAAKY JUIsl XEIIyBaHHS MapoJil0 BUKOPUCTOBYEThbCS BOynoBaHUN B Spring
Security kinac BCryptPasswordEncoder. BiH BUKOPUCTOBY€E aJIrOpUTM XEIIyBaHHS
BCrypt mist 6e3nednoro 30epexeHHs mapoJIiB.

[lin yac aBTeHTH(IKalli KOpHCTyBaya BBEJICHUM MapOJib IMEPEAAETHCS B
BCryptPasswordEncoder nnst xeuryBaHHsI 3 BUKOPUCTaHHSM TI€T 3K COJIL, sika Oysa
30epekeHa pa3oM 13 Xell-3HAYCHHAM Iaposis B 0a3i manux. [ToTiM xemr-3HadeHHs
TIOPIBHIOIOTKCS, 1100 BU3SHAYUTH, YU € BBEICHUH MapOJIb MTPABIIIbHUM.

Takoxx B 3aCTOCYHKY peani3oBaHa MOXJIMBICTh BXOJy KOPHCTYyBadiB 3a
nornomoror ix o6iyikoBux 3amuciB Google ado GitHub. [[ns 3abe3nedenHs i€l
(GYHKI10HATBHOCTI BAKOPUCTOBYETHCS MPOTOKOJ aBTopu3atii OAuth 2.0.

OAuth 2.0 - me BigkpuTHii CcTaHZApT aBTOpHU3allii, SKAH J03BOJISIE

KOpPUCTYBa4yaM HaJaBaTd JOCTYI /10 CBOIX PECypcCiB Ha OAHOMY CEpBICI 1HIIOMY
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cepBicy 0e3 HeoOXimHOCTI mepemaBath CBOi o00OmikoBi mani. lle 3abesmeuye
Oe3neuHuii crociO aeaeryBaHHs JOCTYITY JI0 pecypciB KopucTyBada [22].

Konu xopuctyBau obupae Bxin uepe3 Google a6o GitHub, 3acrocynox
NIepeHaIpaBIisie MOro Ha CTOpPIHKY aBTeHTHIKalii BiAMOBIIHOTO cepBicy. Ha miii
CTOpIHIII KOPHUCTyBad IIOBUHEH BBECTH CBOi 00JikoBl JaHi (abo BuOpatu
3aIpPOIIOHOBAHMI aKayHT, SKIIO BiH BJKE aBTOPH30BAHMI) Ta MIATBEPANTH, IO BiH
JI03BOJISIE 3aCTOCYHKY JTIOCTYTI JI0 TIEBHUX JJaHUX a00 pecypciB HOro akkayHTy. [licis
YOro cepBic aBTeHTHU(IKAIIl1 TeHepYe CHeIlialbHNNA KOJT aBTOpU3allii Ta mepeaae Moro
Ha3aJ] 10 3aCTOCYHKY. 3aCTOCYHOK BUKOPHCTOBYE 1€l KO, 100 OTpUMAaTH TOKEH
JOCTYITY Bij cepBicy aBTeHTU(DiKallii. Matouu AiiicHU#M TOKEH JI0CTYITY, 3aCTOCYHOK
MO>ke poOuTu 3anuTu 10 API BiamoBigHOTO cepBicy, 1100 OTpUMaTH HEOOX1IHI JaH1

PO KOPUCTYBaya.

3.1.5 Peasizauist Be0-coOKeT cepBepa

Be0-coker - 11e mpoTOKOII 3B'sI3KY, 110 3a0e3Mneuye MOBHUN TYTUIEKCHUI KaHa
3B'si3Ky moBepx ojaHoro TCP-3'ennannsi. BiH m03Bossie cepBepaMm 1HIIIIOBATH
nepeaavdy AaHUX J0 KIEHTIB, a HE TUIBKU BIJMOBIIATH HA 3alMTH BiJ KIIIEHTIB, K
e BiAOyBaeThes y TpamuiiiiHiii moxnemi HTTP [23]. Lls TexHosoris imeaabHO
MIIXOAUTh JUIA peajizaliii MUTTEBOTO BIOOpakeHHS 3MiH B (ailm I 1HIIHMX
KOPHCTYBaUiB, 1110 HEOOX1JHO B MOEMY 3aCTOCYHKY.

Jlns peamizanii BeO-cokeT cepBepa Oyno oOpano 0i0mioTeky SocketlO. Ile
nonyJisipHa 0101l0TeKa IS CTBOPEHHS BEO-COKET 3'€/IHaHb, SKa HAJa€ J0JIaTKOBI
(dYHKIIIOHAIEHI MOKJIMBOCTI Ta CIIPOIIy€e poOoTy 3 BeO-cokeramu [24]. [TepeBaramu
BUKOPHUCTAaHHS caMe Ii€l 010I10TeKH € MOXIIMBICTh aBTOMATHYHOTO BiTHOBJICHHS
3'€eTHaHHA Y pa3i Horo BTpaTH Ta MiATPUMKA KIMHAT Ta TIPOCTOPIB IMEH, 0 CIIPOIILY€E

OpraHi3aIliio Ta yrnpaBJIiHHS 3'€THAHHSIMU.
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Jlns cTBOpeHHsT BeO-COKEeT cepBepy Ha ocHOBI Oibmioreku SocketlO
HEOOXI/THO CIOYaTKy BCTAaHOBHUTH 3aJIeXKHICTh, BUKOPUCTOBYIouM Maven, a came
com.corundumstudio.socketio:netty-socketio. Ilicist 4oro mnoTpiOHO CTBOpPHUTH
KoH(irypairito cepBepa, e HeOOXiTHO BKa3aTH XOCT, ITOPT Ta 1HII HAJAIITYBaHHS
3a HeoOxiaHocTi. [lami cTBoputH Kiac, sikuid Oyzae iHinianizyBatu SocketlO cepsep

TICTIs 3aIMyCKy 3acTOCYHKY. [Ipukitan peanizaitii kiacy 300paxeHo Ha puc. 3.8.

S public class SocketServer implements CommandLineRunner {

/-I
@

private final SocketIOServer server;
@Override Vodzinskiy

a » public void run(String... args) { server.start(); }

}

Pucynok 3.8 — SocketServer

[Ticns umx A, MOXXHa CTBOpIOBaTH OOpoOHWKM moAid. Hampukian, 3a
normomororo anotarii @ONCoNnnect Mo)kHa BU3HAYMTH JIOTIKY MPH iAKIIOUCHHI
KJIIi€HTa JI0 BeO-COKET cepBicy, a 3a jgomomororo  @OnDisconnect — mpu
BIJIKJIFOUEHHI.

PosrasimeMo sik mpukiiam MeToi, o 00poOJise€ MO0 OHOBIEHHS (ailry,

300paxeHoro Ha puc. 3.9.

@OnEvent("updateFile") Vodzinskiy *
public void onUpdateFile(SocketIOClient client, List<Map<String, Object>> change, UUID fileld) {
String projectlId = client.getHandshakeData().getSingleUr1lParam( name: "projectId");
if (projectlId !'= null) {
server.getRoomOperations(projectId).getClients().stream()
.filter(c -> !c.getSessionId().equals(client.getSessionId()))
.forkEach(c -> c.sendEvent( s: "filelUpdates", change, fileld));

Pucynok 3.9 — Peanizamis meroay onUpdateFile
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Ile#t meTon € o6pooHMKOM Tomii "updateFile" nnst BeOG-coker 3'eqnanb. Bin
BUKJIMKAETHCS TIPU OHOBJICHHI (haiijly KIIEHTOM 1 BIJMOBIJAE 32 PO3CHIKY IHX
OHOBJICHb 1HIIUM KJIIEHTaM y Tiil camiil KIMHATI Ipo€eKTy. MeTo mpuitMae 3MiHH Y
daiini ta inentudikarop Qaitmy. CroyaTky BiH OTPUMYE i1€HTH(DIKATOP MPOEKTY 3
JaHuX KialeHTa. Skmo i11eHTudIKaTop HasBHUM, METOJ OTPUMYE CIHCOK
OIAKIIOYEHUX 10 KIMHATHU KII€HTIB, QUIBTpye IX, BUKIIOYAIOYM 1HIIIaTOpa
OHOBJICHHS 1 KOXHOMY IHIIOMY KiieHTy Biampasise noniro "fileUpdates" 3
nepeJaHuMu 3MiHaMH Ta iAeHTudikatopom dainy. TakuM 4uHOM, 1HII KIIEHTH Y
KIMHATl MPOEKTY OTPUMYIOTH MOBIIOMIIEHHS MPO OHOBJIEHHS (haillly 1 MOXKYTh

CUHXPOHI3YBaTH 3MiHHU.

3.2 Po3po0ka KIIEHTCHKOI YACTHHHU 3aCTOCYHKY

KiienTchKka yacTMHA 3aCTOCYHKY pO3POOJIATHMETHCS 3 BUKOPUCTAHHSIM
dperimBopky Angular. [{ist 3a6e3neueHHs mpuBaOIMBOTO Ta 3pYYHOTO iHTepdency

3aCTOCYHKY BUKOPHCTOBYBaTHMEThCs O10moTeka Angular Material.

3.2.1 Inigianizanisi NPOEKTY Ta BCTAHOBJICHHS 3aJ1€5KHOCTEH

Jlnst iHimiamizamii HoBoro mpoekTy B Angular MockHa Bukopuctata Angular
CLI [8]. dns mporo moTpiOHO BUKOHATH KOMaHIy ''Ng new my-app", xe "my-app" —
Ha3Ba rnpoekty. [lig yac inimamzanii npoekty, Angular CLI 3anpomnonye kinbka
onuii koH¢irypauii, a came: BuOIp (opmaTy TaOIUII CTUIIB, BBIMKHEHHS
CEpPBEPHOTO PEHJCPUHTY 1 CTaTHYHOI TeHepaiii calTiB. TakoX 3a JOMOMOTOI0
JOJAaTKOBUX KJIIOYIB MOXKHA KOH(pirypyBatu mnpoekt. Hampukmam, "--routing”
aBTOMATUYHO CTBOPIOE MOAYJIb MapIIPYyTH3alii AT 3aCTOCYHKY, a "--SkipTests" —
3armo0irae CTBOPEHHIO (hallJiB IJisi MOJIYJILHOTO TECTYBAaHHsI IIiJ Yac IHiIami3arii

HOBOTO NpoekTy Angular.

Apx.

3m.

T1AJIL.467200.003 I13

Apk. Ne nokym. Mignuc | Jara

39




Y cBoemy Angular 3acTOCYHKY sI BHUKOPHUCTOBYHO HHU3KY JOMOMIKHHUX
010J110TeK A1 PO3MMPEHHs (DYHKIIIOHATBLHOCTI Ta CHpolleHHs po3pooku. Cepen
HUX:

e ngx-monaco-editor-v2 - 1e MOTYKHHH PeIakTop KOIy 13 IMiJCBIYyBaHHIM
CUHTAKCUCY, aBTOJOMOBHEHHIM Ta IHIIUMHU MOKJIMBOCTSIMU, 1HTETPOBAaHUMN
3a goromororo Angular o6GropTku.

e jszip - OiOmioTeka mig podotu i3 ZIP-apxiBamu. Jl03BOJsiE CTHCKATH,
po3MakoByBaTH (pailiy Ta nepenaBaTH 1aHi B CTUCHEHOMY BUTJISIIL.

e socket.io-client - xmientceka 0i06mioreka Socket.lO mms  opramizarii
JIBOCTOPOHHBOI KOMYHIKAIII1 MI’K KIIIEHTOM 1 CEPBEPOM y PEKHUMI PEATBHOTO
qacy.

e IX]S - 0i0mioTeka, mo peanisdye marepH Observer a1 poOOTH 3 ACHHXPOHHUMH
MOTOKaMM JIaHMX Ta TMOMAiIsIMU, BUKOPUCTOBYEThCS B Angular st oOpoOku

HTTP-3anuTiB, moAii BBeICHHS Ta IHIIUX aCHHXPOHHHX omeparriit [25].

3.2.2 Po3po0ka cepsiciB

CepgicH BIOITPalOTh BaXKJIUBY pOJb y CTPYKTYPYBAaHHI Ta opraHizaiii KOmy
3aCTOCYHKY. BoHM 3a0e3neuyroTh crnociO 1HKAICyslii JOTIKH, sika MOxe OyTu
BUKOPDHCTaHAa B PI3HHUX YaCTUHAX 3aCTOCYHKY, CIPHUSIIOYM MOJYJIbHOCTI Ta
MOBTOPHOMY BHUKOpPHUCTaHHIO Koxy. CepBiCH TaKOXX BHKOPUCTOBYIOTHCS IS
B3a€MO/IIT 3 30BHINTHIMU pecypcamu, Takumi sik API ta BeG-cokeT cepsep.

B Angular ctBopuTH cepBic MoKHa Bpy4HY, cTBOpuBIIH typescript ¢daiin, B
SKOMY peaii3yBaTh MOBHUM OO0CSAT HEOOXIAHOTO KOAY, a00 BUKOPHCTOBYIOUU
Angular CLI. Jlns cTBOpeHHs cepBicy, BHKOPHCTOBYIOYM KOMAaHAHHUN PSJIOK,
HEOOXITHO B MOTPIOHIN TUpeKTOpii BUKOHATH KOMaHay "Ng generate service name",
ne "'name” ue Ha3pa cepsicy. Ilicis yoro aBTomaTH4HO OyJie 3reHepoBaHmid (aiti 13
HA3BOIO hame.service.ts y BiAmoBigHii aupekropii. Lleit daiin Oyae mictutu
0a3oBuil Ki1ac 13 aekopatopoM @Injectable(). Ycepeauni kinacy MoxHa BU3HaAYaTH

METO/IH, BIIACTUBOCTI Ta 3aJI€KHOCTI, HEOOXI1THI /IS peaizallii JOTiKU CEPBICY.
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PosrnsHemo mpukian peamizaiii cepBiCy s B3a€EMOAIl 3 TPOEKTOM,

4acTKOBO 300pakeHoro Ha puc 3.10.

@Injectable({ Show usages Vodzinskiy *
providedIn: 'root'
)

export class ProjectService {

private apiUrl :string = env.API_URL;

private projectSubject :BehaviorSubject<Project | null.. = new BehaviorSubject<Project | null>( _value: null);
public project$ : Observable<Project | null> = this.projectSubject.asObservable();

constructor(private http: HttpClient, private router: Router, nousages Vodzinskiy

private fileService: FileService, private socket: SocketService) {}

public joinProject(projectld: string) :Observable<HttpResponse<Projec.. { Show usages Vodzinskiy *
if (this.projectSubject.value !== null) {
this.leaveProject(this.projectSubject.value?.id)
}
return this.http.post<Project>( url: "${this.apilrl}project/join/${projectId} ', body: {},

options: {observe: 'response', withCredentials: true})

Pucynox 3.10 — Cepsic asist B3a€MO/IIi 3 MPOEKTOM

Heo0xigH010 CKIIaIoBOIO JIJIsi CTBOPEHHSI CepBIcy € aekoparop @Injectable,
KU pO3MILLY€eThCs Oe3M0cepeIHbO Mepe]l OroJIOUICHHIM Kiacy. Jlanuit nekoparop
BKa3ye, 110 KJIAC € CEpPBICOM, KWW MOXK€ OyTH 1H'€KTOBaHUN B 1HIII YaCTHUHU
3actocyHky. [Tapametp "root" Bka3ye Ha Te, m1o cepBic Oyjae AOCTYHHUH Y BCbOMY
3acTtocyHky Angular.

Ha nmpuxnami "joinProject” po3risHeMo peaizaliito METOIY I B3aEMO/IIT 3
cepBepoM. Lle myOmiunuit Meron, skui mpuitmae mapametp projectld Tumy string.
MeTton BiamoBimae 3a TpPUEIHAHHS KOPUCTyBada [0 TPOEKTY 3a BKa3aHUM
iageHTrdikatopoM. CrioyaTky BiI0yBa€EThCS MEPEBIPKA, Y KOPUCTYBAY MPUETHAHUI
JI0 1HIIIOTO MPOEKTY. SIKIO Tak, BIH aBTOMAaTUYHO BI'€IHYETHCS BiJl TOTO TIPOEKTY.
[Totim meton Biampasisie POST-3anut Ha URL-anpecy, 1mo ckiaagaeTses 3 6a30BOi
URL-anpecu this.apiUrl, nusixy "project/join/" ta 3uauenns projectld. Tino 3amuty
€ MopoxkHIM o00'ektomM {}. JlomaTkoBO BKa3ylOThCS OMINi 3amuTy: observe 3i
3HaueHHAM 'response’ 1uist oTpuManHs noBHOi BignoBiai HTTP ta withCredentials 31
3HAUCHHAM true Jyis BianpaBku ¢aiiniB cookie pazoM i3 3anmutoM. MeTos moBeprae

Observable<Project>, Ttomy mo HTTP-3anutu BHUKOHYIOTbCSI ACHHXPOHHO.
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Observable no3BoJisie 00poOIATH MOTIK JaHUX, pearyBaTy Ha YCHIIIHE 3aBEPIICHHS
3aIHTy, 00POOJISATH TIOMIIIKY T4 BAKOHYBATH JOJATKOBI il 3 OTPUMAHUMU JaHUMH

3a TOTIOMOT010 orepaTopiB RxJS.

3.2.3 CTBOpEeHHSI KOMIIOHEHTIB

KoMroHeHT - 1e aBTOHOMHHM OJIOK KOAY, SKUW I1HKAIICYJIOE TOB'SA3aHY
GyHKIIOHATBHICTh, MIA0JOH 1 cTwi. BiH cioyrye OymiBenbHUM OJOKOM ISt
CTBOPEHHSI CKJIAJHUX IHTEeP(PENCIB KOPUCTYBaya IUISAXOM KOMIIO3MIIT MEHILINX
KOMIIOHEHTIB. BukopucTtanus koMnoHeHTiB B Angular mae psij nepesar, 30KpeMa
MIJBUIIICHHSI YUTA0EIBHOCTI KOJy, MOJETTICHHSI 00CITyrOBYBaHHS Ta MOXIJIUBICTh
IIOBTOPHOT'O BUKOPUCTAHHIO KOy B YCbOMY 3aCTOCYHKY.

Sk 1 cepBic, KOMIIOHEHT MOKHA peai3yBaTl BPy4HY, CTBOPUBILIY typescript
(aiin, aKui MICTUTB HOTO KOJ, Ta 3a motpedu html Ta css ¢aiinu ado 3a 10n1OMOror0
Angular CLI. IIlo6 cTBOpHUTH KOMIIOHEHT 3a JOIOMOIOI0 KOMAaHIHOTO Ps/IKa,
NOTPIOHO MEPEUTH B HEOOXIJHY AUPEKTOPII0 1 BUKOHATH KOMaHAy 'ng generate
component name", 3aMiHUBIIM "name" Ha OakaHy Ha3By KoMIoHeHTa. Ilicis yoro
aBTOMAaTUYHO CTBOPHUTHCS HOBA JAUPEKTOPIA, KA MICTUTUME B COO1 3reHepoBaHi
typescript, html ta css ¢aitm.

[Ticast cTBOpEHHSI KOMIIOHEHT € aBTOHOMHHUM, JJIsi MOTO BUKOPUCTAHHS B
3aCTOCYHKY HEOOXIJTHO 3apeecTpyBaTh 1€ KOMIIOHEHT B wmoayini Angular.
Peectpaliis KOMIOHEHTa B MOAYJI JO3BOJISIE BUKOPUCTOBYBATH HOr0 B 1HIIHUX
KOMIIOHEHTaX Ta cepBicax, 110 HaJeXaTh JJO IbOTO MOYJIS.

Komnonentun B Angular MaroTh CBill JKUTTEBUN ITUKII, SIKMH CKJIAAAEThCS 3
JIEKUJIBKOX €TalliB: 1HiIlaTi3allis, OHOBJICHHS, 3SHUINCHHS Ta 1HI11. Ha KoskHOMY 3 1T1X
eTamiB MOXHa BHMKOHYBaTH TI€BHI [ii, BHUKOPUCTOBYIOUM CIELIaJIbHI METOIU
XKUTTEBOTO LMKy, Takl sik ngOnlnit, ngOnChanges, ngOnDestroy Tomo. L{i MeToau
JIO3BOJISIIOTh pearyBaTd Ha 3MIHM B JIaHUX YW BIJIACTUBOCTSAX KOMITOHEHTA,

BUKOHYBATHU HEOOX1HI OOUMCIICHHS UM 3alUTH JI0 CepBepa.
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3aranbHa CTpyKTypa Angular KOMIOHEHTY BKJIIOYA€E: IMIOPTH MOIYJIB 1
cepBiciB, aekoparop @Component 3 MeTaJaHUMHU (CENEKTOp, MIabJIOH, CTHIII) Ta
KJIaC KOMITIOHEHTA, KU MICTUTh HEoOX1aHI moiisi Ta Moxayni. [lpukman peanizarii

Angular koMoneHTy 300paxkeHo Ha puc. 3.11.

@Component({ Show usages Vodzinskiy
al selector: 'app-signup',
al templateUrl: './signup.component.html’,
al styleUrl: './signup.component.scss'
H
export class SignupComponent {
signupForm : FormGroup<{name: FormControl<s.. = new FaormGroup( controls: {
name: new FormControl( value: ', Validators.required),
email: new FormControl( value: '', validatorOrOpts: [Validators.required, Validators.email]),
password: new FormControl( value: *', Validators.required)

};

constructor(private router: Router, private authService: AuthService, private userService: UserService) {}

getControl(name: string): FormControl { Show usages Vodzinskiy
return this.signupForm.get(name) as FormControl;

|

onSubmit() :void { Show usages Vodzinskiy

if (this.signupForm.valid) {
const user: User = {

Pucynok 3.11 — KoMmoHeHT CTOpIHKH peecTpariii

Ileli KOMIOHEHT BIANOBIAA€ 3a BIAOOPAXKEHHS CTOPIHKM peecTpauii
KOpHUCTyBayda. BiH € 4aCTMHOIO 3arajibHOI CTPYKTYPH 3aCTOCYHKY 1 BUKJIHKAETHCSA
yepe3 cucteMy Mapuipytuzanii Angular. Takox MicTUTh B €001 J0JAaTKOBI
KOMITOHCHTH, SIKi BUKJIUKaOThCs B html koxi. Hanpukian, BUKIMK 3a TOTIOMOTOO
cenekTopy "app-custom-input” kommonenty Customlnput, skuit Bignosigae 3a moie

BBOJIy Ta BUBIJ TiJKa30K YU MOMUJIOK KOPHUCTyBauy, 300pakeHo Ha puc.3.12.

<mat-card-content>
<form class="d-flex flex-column align-items-center" [formGroup]="signupForm">
<app-custom-input [control]="getControl( name: 'name')"
formControlName="name"
placeholder="Im"'s"
requiredErrorMessage="Beegite ceoe im'a">

</app-custom-input>

Pucynox 3.12 — Buknuk kommonenty Custominput
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3.2.4 Peani3ailisi Be0-COKeT KJIi€HTA Ta CHHXPOHi3auii 3MiH

Panime Oyno omucaHo peanmizaiiio BeO-cokeT cepBepy. s MOBHOLIHHOT
poOoTH  BeO-COKETIB, TOTPIOHO TaKOX CTBOPUTH  BEO-COKET  KIIIEHT,
BUKOpHCTOBYIOuM 0i101i0Teky Socket.|O [24]. Peanizarito sikoro i Oyje omnucaHo B
IIOMY ITiAPO3TiTI.

B3aemogito 3 BeO-COKET cepBepoM HaWKpalle peaidi3oByBaTH B OKPEMOMY
cepBici. 3arajqiom, CTpyKTypa TaKOTO CEpBICY HE CUIIBHO BIAPI3HIETHCA Bif] CEPBICY
st B3aemozii 3 API, sikuil onmcyBaBcs padiliie, 3 TIE BIAMIHHICTIO, IO 3aMICTh
HTTP-npotokony BukopucToByeThcsi mpoTtokon WebSocket, a 3amicte HTTP
METO/IIB 3aCTOCOBYIOTHCS METOIW "ON" JuIsl BiACTEXEHHS Mmomid Ta "emit" s
BIJIMPABJICHHS TTO1H Ha cepBep.

[Mpuknan peanizamii cepBicy ajisi B3aeMo/li 3 (aitiom 300paxxeHO Ha pHC.

3.13.

@Injectable({ Show usages Vodzinskiy *
providedIn: 'root'
)

export class FileSocketService {
constructor(public socket: SocketService) {} nousages Vodzinskiy

updateFile(change: any, fileld: string): void { Showusages ne
this.socket.getSocket().emit('updateFile', change, fileld);

Pucynox 3.13 — Beb-coker cepBic

Po3bepemo poboty meromiB st mepenadi ganux ueped \WebSocket na
npuknaai merony updateFile. Ileit meTton n03BoMsIE KIIEHTY HAIACWIATH CEPBEPY
iH(dopMarlliro npo 3MiHU Yy (ailm s Horo OHOBJIEHHS B pealibHOMY 4Yaci. Bin
npuiimae 1Ba napameTpu: change, sikuil MICTUTB J1aHi Ipo 3MiHU Y ¢aiini, Ta fileld -
ineHtudikatop ¢ainy, mo mnotpedye oHoBieHHsA. B Ttimi mertoxy updateFile

BUKJIMKAEThCA METOJl emit o0'ekta socket, sxuii BiAMOBIgA€ 3a mepeaady JaHUX

Apx.
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gyepe3 WebSocket. Meton emit Bianpasisie Ha cepBep noiro "updateFile™ pazowm i3
napamerpamu change Tta fileld, curnamizyroum mnpo HEOOXIAHICTH OHOBJICHHS
BKa3aHOro (haiiimy 31 3MiHAMH.

CepBep, otpumamm mnoxito "updateFile", poscumae 3MiHE yCiM
KOpUCTyBauaM MpOeKTy (OKpiM aBTopa 3MiH) uepe3 nofito "fileUpdates", ska
MICTUTh 3MIHM Ta iAeHTudikaTop ¢aitmy. OTpumyroud IO MOMAII0 KIIIE€HTChKa
JacTUHA 3aCTOCYHKY OHOBIIIOE BMICT (haiily, JOMal0Yd Ta BHUIAISIOYH JIAIIE Ti
CHUMBOJIH, 1110 OyJIM 3MiHEHI, a HE BeCh (paii.

BusiBiieHHs Ta 3acTOCyBaHHSI 3MiH BiJIOYBAa€ThCS 3a JIONMOMOIOI) METOIB
0i6moTexku Monaco Editor. Bona 3a6e3neuye Oaratuii ()yHKIIIOHAN, BKJIFOYAIOYH
M1JCBIYYBAaHHS CUHTAKCHUCY JJIsl pPI3HUX MOB ITPOrpamMyBaHHS, HaBITallilo 110 KOy Ta
IHTENeKTyallbH1 MiaKa3ku. L1 6i10mi0TeKa BUKOPUCTOBYEThCA JMJIA peaizallii

penakropa koxy. Ko mist BicTexeHHs 3MiH y ¢aiiii 300paxeHo Ha puc.3.14.

this.editor.onDidChangeModelContent((event: any) :void =3 {
if (!'this.isRemoteChange && 'event.isFlush) {
const operations = event.changes.map((change: any) :{range: any, text:any} => ({

range: change.range,
text: change.text

1)

this.socket.updateFile(operations, this.file.id);

h

this.isRemoteChange = false;

B,

Pucynoxk 3.14 — Peanizailisi BUSIBJICHHSI 3MiH

Konu KOpPUCTYBau BHOCUTh  3MIHU B peIakrTopi, METO
onDidChangeModelContent() BiacTtexxye 111 3MiHU. BcepenuHi LBOTO METOIY
MEepeBIPSAEThCA, YW 3MIHM HE TMPUUIUIA B IHIIOTO KOPUCTyBada (3MiHHA
isRemoteChange), 100 YHMKHYTH HECKIHYEHHOTO TIEpexoay 3MiH MK
KOpUCTyBauaMH. Takok NepeBIpSIETbCS, UM TOJISI HE € Pe3yJIbTaToM oreparlii
ountieHHs Oydepa. Jami meton popMye MacuB 00'€KTIB, K1 TPEACTABISIIOTH KOKHY
3MiHy B penakTopi. KoxeH 00'ekT micTuTh iH(pOpMallito npo Aiana3oH 3MIHUA Ta

HOBHUU TEKCT.

Apx.
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Ie#t MacuB 3MiH IepeaacThCs HA cepBep 3a goromororo meroay updateFile()
cepsicy FileSocketService pazom 3 igentudikaropom daitny. Ilpu HagxomKeHH1
3MiH BHUKOpUCTOBYeThCS MeTon applyEdits(), sikuii 3acTocoBye OTpuUMaHi 3MiHU Y

daiin, sk 11e 300pakeHo Ha puc.3.15.

this.socket.fileUpdated(this.file.id).subscribe( observerOrNext: (operations: any) :void => {
if (this.editor && this.editor.getModel()) {
this.isRemoteChange = true;

this.editor.getModel().applyEdits(operations);

B,

Pucynok 3.15 — 3actocyBaHHs OTpUMaHUX 3MiH

Takum yrHOM, 3MIHH, OTPUMAaHI BiJl CEpBEPa, BIIOOPAKAIOTHCI B PEIaKTOP1

KJIIEHTA, 3a0€3MeUy0Yr CUHXPOHI3a1lii0 (aiily MIXK yciMa yYaCHUKaMU IIPOEKTY.

Apx.

3m.
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BUCHOBOK J10 PO3JLJY 3

VY TperbomMy po3aii OyJI0 PO3TIITHYTO MPOIIEC PO3POOKH BEO-3aCTOCYHKY TSI
CIJILHOTO TIporpaMmyBaHHs. {15 po3poOku OyiIu BUKOPUCTAHI CyYacHi Ta MOTYXKHI
pillleHHs, 30KpemMa (QpelMBOpK Spring sl CepBEPHOi YaCTMHU Ta (HpPEMBOpPK
Angular 11 KJI1€HTChKOT YaCTHUHH.

[Tpu po3poOi1i cepBepHOT YaCTHHU OCOOJIUBY yBary Oyso MPUJILICHO TaKUM
BOXUJIMBUM AacClEKTaM, K IHII[lami3alisi MPOEKTY, BCTAHOBJICHHS 3aJI€KHOCTEH,
1HTerpaiis 3 6azamu nanux PostgreSQL Ta Redis, po3poOka KOHTpOIEpiB 1 CEPBICIB,
BIIPOBA/DKCHHSI MEXaHI3MIB O€3MeKH, 30KpeMa CHUCTeMY aBTEHTU(IKalli 3
BUKOPUCTaHHSAM CECii Ta XeIyBaHHs NapoiB. TaKoxkK JJ1s 3pyYHOCTI Ta CIIPOLLEHHS
BXOJYy B CHCTEMY JIOJIaHO aBTEHTH(IKAIIO 3a JOMOMOTrOI OOJIIKOBUX 3aIlHCIB
Google a6o GitHub 3 Buxopuctanusm mnpotokony asTopu3zamii OAuth 2.0.
Buxopucrtanns ppeiMBopky Spring 3a0e3meunsio HaiiHICTh, MAaCIITA00BaHICTh Ta
THYYKICTh CEpPBEPHOI YAaCTHMHM 3acTOCYHKY. (OcoOIMBO Ba)JIMBUM acHEKTOM
po3poOKu OyiI0 BIPOBAKEHHSI BEO-COKET cepBepa i 3a0e3MeYeHHs] MUTTEBOTO
OOMIHYy JaHMMHM MIXK KOpPUCTyBadaMH 3acTOCyHKy. [lns peamizamii 1i€l
(GyHKLIOHATBHOCTI OyJ0 BHUKOPHUCTaHO momyssgpHy 0i6mioTeky Socket.lO, sika
CIIPOIIlY€ TPOIIEC CTBOPEHHSI BEO-COKET 3'€JHaHb Ta OOMIHY MOBIJOMJICHHSIMH B
peanbHOMY 4Yaci.

KiieHTchKa yacTHHA 3aCTOCYHKY Oyiia po3po0sieHa Ha OCHOBI (hpEeHMBOPKY
Angular, 1mo A03BOJUIO CTBOPUTH JAWHAMIYHMM Ta IHTYITUBHO 3pO3YMITUI
iHTepdeiic. Bukopucranns 0i10miorexkn Angular Material qonmomorso 3abe3neunTu
CyYacCHUHN BUTJIAJ 3aCTOCYHKY. Bylio po3risiHyTo mporlec iHimiaizaiii MpoeKTy,
BCTAHOBJICHHS 3aJIS)KHOCTEH, pO3pOOKY CEpPBICIB Ta KOMIIOHEHTIB. Takox 0coOIUBY
yBary OyJI0 NpUAUICHO peaii3ailii BeO-COKeT KJII€HTA, BHUSBICHHIO 3MIH Ta iX

CUHXPOHi3aIlii M)XK KOPUCTYBa4aMH B PEKHUMI peaTbHOTO Yacy.
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PO3A1J1 4. OI'JIA TA TECTYBAHHA POBOTHU BEB-
3ACTOCYHKY

4.1 Orasia mpouecy peectpairii Ta apreHTHdikanii

JIi1st KOpeKTHOI poOOTH 3aCTOCYHKY IMOTPIOHO 3a0e3MeUnTH KOPUCTyBadam
MO>KJIMBICTB PEECTpaIlii B CHCTEMI Ta TOJABIIIOT0 BXOMy B CBil akayHT. CTOpiHKA

peecTpallii KopucTyBauda 300pakeHa Ha puc. 4.1.

PeecTpaduid

vodzinskiy.gmail.com

HekopeKTHa aapeca enekTPOHHOI NOLTK

3apeecTpyBaTucs YBilTH

{ MpogoexuTH 3 Google

MpogosxuTy 3 Github

Pucynok 4.1 — CtopiHka peectparii

[Tin gac peecrtpailii crneriagbHO AOIMYIIEHO MOMMJIKY B HAmHMCaHI aapecu
€JICKTPOHHOI MOIUTH JIJIsl IEMOHCTpallli BUBEIEHHS TOMUJIKU KOPUCTYBauy.

SIK110 KOPUCTYBaY BXKE MA€ aKayHT B CUCTEMI, BIH MOKE MIEPEUTH Ha CTOPIHKY
BXOJly, sika 300pakeHa Ha puc.4.2. [lepeBipuMo poOOTYy cUCTEMHU aBTEHTU(DIKALIIT,

CHEIiaJIbHO BKA3aBIIIM HETPABWILHUN MapOJIb.
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Bxin

vodzinskiy@gmail.com

eeesse e
HenpasunbHWiA norin abo napons

3apeecTpyBaTunca YBinTH

MpopoexuTu 3 Google

MNpopoexuTy 3 Github

Pucynox 4.2 — Ctopinka aBreHTUDIKaII]

Sx ©0auuMoO Ha pUCYHKY, cUcTeMa 1H(POpPMYye€, II0 BBEIEHI JIaHHI HE €
npaBwibHUMU. [liciig BUIIpaBieHHS MapoJ0 HA KOPEKTHUN Ta MOBTOPHOTO BXOIY
KOpHCTyBa4ya TepEHANpaBisie Ha TOJIOBHY CTOpPiHKY. B 3acTocyHKy Takox
peaiizoBaHa CHCTeMa BXOJy 3a Jjornomororo akayHTiB Google ta Github. Komwu
KOPHUCTYBa4 YCIIIHO aBTEHTU(IKYETbCS Yepe3 akayHT OJHOTO 3 IUX CEpBICIB,
CUCTEMa OTPUMYE HEOOXIJIHI JIaHl MPO KOPUCTyBaya, Takl sIK IM'sl Ta €JIEKTPOHHA
nomra. Il 1HdOpMarlliss BUKOPUCTOBYETHCS I ABTOMATUYHOI peecTparrii
KOpHUCTyBaya B 3aCTOCYHKY. TakUM YMHOM, KOPUCTYBad MOXE IIBUAKO PO3IIOYATH
po0OTY 3 3aCTOCYHKOM 0€3 HEOOX1THOCTI MPOXOJUTH IMOBHY MPOLEAYPY PEECTPALIIi.
e Takosx miaABUIIY€e O€3MEKy, OCKITLKH KOPUCTYyBadyaM He MOTPiIOHO CTBOPIOBATH Ta

3armam'siTOBYBaTH OKpEMI MapoJii JjIsl KO)KHOTO 3aCTOCYHKY.
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4.2 Onuc roJI0BHOI CTOPIHKH 3aCTOCYHKY

[Ticns ycminmmHOTO BXOY B 3aCTOCYHOK KOPHCTYBad NEPEHANPABISIETHCS HA
TOJIOBHY CTOpIHKY. ['0JIOBHA CTOpiHKA 3aCTOCYHKY CKJIAAETHCS 3 TPHOX OCHOBHHX
KOMITOHEHTIB: ITaHeJ HaBirailii, (hailstoBOTO JepeBa Ta 00J1acTi peraryBaHHs.

[Tanenp HaBiraiii, 300pakeHa Ha puc.4.3, po3TamioBaHa y BEpXHIH 4acTHHI

CTOPIHKH 1 MICTUTD 4 eJIEMEeHTA.

dainn  lMoexT TestProject

Pucynok 4.3 — I[lanens HaBiraiii

[Tepumit enemeHnt - e MeHro "@aiin", sike Hagae KOPUCTyBa4aM JOCTYM JI0
orepariid 3 ¢ailaMu Ta ITUPEKTOPISIMU, TAKUX SIK CTBOPEHHS HOBOTO (ailiny 4u
JTUPEKTOPIi, BIAKPUTTS ICHYIOUOT'O Ta 3aBAaHTAXEHHS BCHOTO MPOEKTY JIOKAJIILHO Ha
KOMII FOTEP.

Hpyruii enemeHT HaBiramiiHoi mnaHemi - MeHio "[lpoekt", ske Hamae
KOpPUCTYBauyaM JIOCTYIN 10 (PYHKUINA ymnpaBlliHHS MpoekTaMu. Lle MeHio BKIOuae
OTIIIi1 JJI1 CTBOPEHHS HOBOTO MPOEKTY, MPUETHAHHS JI0 ICHYIOUOTO Ta BiJ'€THAHHS
B/l TOTOYHOTO MPOEKTY. KpiM TOTO, SKIIIO KOPUCTYBAY € BIACHUKOM MPOEKTY, MEHIO
"IIpoexT" Ha/lae MOXKIIMBICTh BUAAIEHHS BChOTO MPOEKTY.

Tperiii enemMeHT HaBITaIiiTHOT MaHEN - MEHIO 3 1H(OPMAIIIEIO TTPO TOTOYHHIMA
npoekT. Ha3Ba MeHI0 BimoOpaxkae iM's TPOEKTy. Y BEpXHIM YacTHHI  MEHIO
po3MmillieHa KHOMKa sl KOMitoBaHHsS iAeHTU(]ikatopa. Hukue 3HAXOIUTHCA
JTUHAMIYHUN CIIUCOK YYACHUKIB, SIKHI OHOBJIIOETHCS B peaIbHOMY Yaci.

UeTBepTuii eJ1eMEHT HaBIraliiHOI MaHeli - MEHIO TPOQiII0 KOPUCTYBaYa, SIKe
MICTUTh J[Ba €JIEMEHTH: TEPIINN JO3BOJIIE TIEPEHTH HAa CTOPIHKY pelaryBaHHS

OCOOMCTHUX JJAaHWX, & IPYTUH - 3MIUCHUTH BUX1]] 3 00JIKOBOTO 3aIMuCy.
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[Tpuknan ¢aiimoBoro aepea 300paxkeHo Ha puc.4.4. BoHo Biamosimae 3a
B1IOOpakeHHS 1€papXivHOI CTPYKTYpH (pailiniB Ta mamok npoekty. DaiiioBe 1epeBo
JI03BOJISIE KOPUCTYBayaM 3pyUHO MEPEMIIyBaTHCh MO MPOEKTY, MEPETsaaTi Horo
BMICT Ta IIBUJKO OTPUMYBATH JOCTYII 0 NOTPIOHUX (ailmiB.

~ [ sre
~ [ main
~ IR java
~ = vodzinskiy
> B backend
> & config
~ @ controller
AuthController.java
ProjectControllerjava
UserController.java
dto
exception
mapper
! model

repository

sockets

2
2
2
2
2
» service
2
> B

resources

> M9 test

Pucynox 4.4 — ®aiinose nepeBo

daitnioBe J1epeBO TAaKOX HAJA€ MOXKIMBICTH BUKOHYBAaTH PI3HI omeparii 3
daiimtaMn Ta TAamKaMy: CTBOPEHHS HOBUX €JIEMEHTIB, NEpeliMEeHyBaHHS Ta
BunaneHHs. L1 onepaiii 10CTynHI Yepe3 KOHTEKCTHE MEHIO, sIKe 3'SIBISIEThCS MPHU
HATHUCKAHHI MPABOI0 KHOTIKOIO MUIII Ha €JIEMEHT JIepeBa.

3a moTpeOM MOXKHA 3MIHUTH IIUPUHY o0OMacTi 3 (ailyioBUM AepeBOM,
MEPETATYIOUH 11 MEXK1 MUIIIKOFO, 11100 Ha/1aTh OUTBIIIE TPOCTOPY PEAAKTOPY KOy 200
HaBMaku. Tako)X MOXJIMBO IOBHICTIO TMPUXOBATH IO 00JacTh, 00 perakTop

3aiMaB yClo LIUPUHY EKpaHa.

Apx.
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[ToBHMi1 iHTEpdEiiCc TOTOBHOI CTOPIHKU 3aCTOCYHKY 300paskeHui Ha puc. 4.95.

daitn MoexT TestProject

V = src AuthController.java X ProjectController.java X

v & main :

vodzinskiy.backend.controllers;
v [ java
v @ vodzinskiy
~ @& backend
> W& config
v @ controllers
AuthController.java
ProjectControllerjava
UserController.java
> B dio java.util.uuIp;
> M exceptions
> M mappers
> B8 models
> B repositories
> M services
> B sockets
BackendApplication java
> M resources
> W test

joinProject wiID id, Ht n
rvice.joinProject(id, usersService.getu getTdFromSession(session

HttpStatus.OK
aveProject wID id, HttpSessi

Pucynox 4.5 — I'osioBHa cTopiHka

J1 3py4HOCTI KOPUCTYBaHHSI, OKpiM (haillIoBOTO JepeBa, MPUCYTHI BKIAJAKU
JUTSl LUIBUJIKOTO IEPEMUKAHHS MIXK (aiiinamu. B camoMy peaakTopi IpUCYTHI AEsKI
KOpUCHI (yHKIII, $SKI JONOMararOTh MOJIETHIYBAaTH pO3pOOKYy, HaINpUKIA/I,
MJCBIYyBaHHS CHHTAKCUCY, MOIIYK B (haiijii 3a TOMOMOTOI0 CIIOTYYEHHS KJIaBiIl
Ctrl + F, MOXXIHBICTh TIPUXOBYBATH TLIO METOLY YH KJIACY.

BikHo cTBOpeHHs HOBOTO (pailiny 300pakeHo Ha puc. 4.6. B HboMy MOkHa
BKa3aTu Ha3BY (hailiry pa3oM 13 pO3IIUPEHHSM, SIKE MOTIM OyJ1e BUKOPUCTOBYBATUCH

JUTSl BABHAYEHHS MOBHU MPOrpaMyBaHHs Ta KOPEKTHOTO MiICBIYYBaHHS CUHTAKCHUCY .

HoBsuin hainn

Hassa
test.java

CkacyBaTu CTBOpUTK

Pucynok 4.6 — BikHo cTBOpeHHs (ailiry
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4.3 Onmc cropinku npodiaio

Cropinka it pegaryBanHs mpodiaro KOpUcTyBada 300pakeHa Ha puc. 4.7.

Bona Hajiae MOXKJIMBICTh KOPHUCTYBauy 3MIHIOBATH CBOKO OCOOHMCTY iH(opMaIiito.

Mpodinb

vodzinskiy@gmail.com

Hosui naponb

CkacyBatun 36epertu

Pucynok 4.7 — Cropinka npodiio

Sk 1 Ha CTOpIHII peecTpallii, TPy peAaryBaHHi TPoduII0 MPUCYTHS MEPEeBipKa
€JIEKTPOHHOI aJpecy Ha BAJIHICTh Ta MEPEBIPKA, YA HE BUKOPHUCTOBYE ii THIIMIMA
KOpUCTyBad. Y pa3li copoOu 3MIHUTH aJpecy Ha BXE 3apEECTPOBaHY,

BiIoOpakaTUMEThCs ToMuUIKa (puc. 3.8).

alreadytaken@gmail.com

KDPME‘T_\‘BBH 3 TaKOI0 aJ|pecoio en. NOWTKH BXe iCHye

HoBwiit napone

Ckacysatu 36epertu

Pucynox 4.8 — Busin nomunku «lloita Bike BUKOPUCTOBYETHCS.
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Takoxx € MOXIUBICTh BHUJAICHHA CBO€i CTOpIHKM. B Takomy BuIamgkKy
KOpUCTYBa4 aBTOMATUYHO TOKWHE BCI NMPOEKTH, B SIKUX BiH € ydyacHHKOM. Ti Xk
IIPOEKTH, € BiH € BIACHUKOM, OynyTh BuAasieHi. [l 3amo0iraHHs BUMAIKOBOTO

BUJIAJICHHS aKayHTY ICHY€ BIKHO 3aCTEpEKeHHS, sike 300pakeHo Ha puc. 4.9.

[ligTBEpOKEHHS BUAaNIeHHS

Bu BneBHeHi, W0 Xxo4YeTe BUAANUTU CBil akayHT?

Ckacyeatun

Pucynok 4.9 — BikHo 3actepexeHHs
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BUCHOBOK JIO PO3JLTY 4

B 1mpomy po3aini Oyno po3risiHyTO OCHOBHI (DYHKIIOHAJIbHI MOYJIMBOCTI
po3po0IeHOr0  Be0-3aCTOCYHKY. 3aCTOCYHOK HaJa€ KOpUCTyBayaM 3pyu4HI
IHCTpYMEHTH MJI1 peecTpallii, aBTEeHTH(IKalli Ta MOAaNbIIOi pPOOOTH HaA
MPOEKTaMHU.

Ha mouatky po3ainy OyB onmucaHui mpoliec peectparili Ta aBTeHTHdIKaIli
KOpHCTYBaviB. 3aCTOCYHOK HaJIa€ MOKJIUBICTh CTBOPEHHS HOBOT'O aKayHTY, a TAKOXK
BXOJy 3a JIOTIOMOTOI0 iICHYIoUMX 00ikoBux 3anuciB Google ta Github, mo 3HayHO
crpoiye mpouenypy peectpamii. Takoxk MNpoAeMOHCTPOBAHO MOKIIUBICTh
3aCTOCYHKY OOpOOJSITH Ta BHUBOJUTH TOBIIOMJICHHS TIPO TIOMHJIKH, TaKi SK
HEeBaJIJTHA a/ipeca eJIEeKTPOHHOI MOIITH, HEMTPABUILHUHN JIOTTH YM MapOJib TOIIO.

Jlami Oyno J[eTalbHO PO3IMVIAHYTO TOJOBHY CTOPIHKY 3aCTOCYHKY, sIKa
CKJIQJIAETHCS 3 TPhOX OCHOBHUX KOMIIOHEHTIB: TTaHEN1 HaBirailii, paitsioBoro gepesa
Ta o0jacTi penaryBaHHs. byno omucaHo (QyHKIIOHATbHI MOMKJIMBOCTI KOKHOTO
KOMITOHEHTA.

Takox Oyno ommcaHO CTOPIHKY MpOdII0 KOpUCTyBaya JUisl pelaryBaHHS
ocobuctux gaHux. [IpoieMOHCTPOBaHO BHBIJ MOBIJOMIJICHHS PO MOMUJIKY Y pasi
cripoOU 3MIHUTH aJIpecy Ha BxkKe 3apeecTpoBaHy. OmucaHo Mpouec MmiATBEPIKEHHS

Ta BUJIAJICHHS aKayHTY, a TAKOX Jii, sIK1 MICIIS IbOTO BiI0YBaIOTHCS.
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BUCHOBOKHA

VY mit qummomHiN po6oTi Oys0 po3po0IeHO Be0-3aCTOCYHOK /IS CIIJIBHOTO
porpamMyBaHHsl B KOMaH/i. 3aCTOCYHOK HaJIa€ MOXJIMBICTh CTBOPEHHS MPOEKTIB,
pUETHAHHS 10 ICHYIOUYHX, BIAKPUTTS Ta CTBOPEHHS (PaiiiiiB 1 AMPEKTOPIN B IPOEKTI,
penaryBaHHsI KOAY 3 MUTTEBOIO CHHXPOHI3AIIEI0 3MIH MK yciMa KOPUCTyBauyaMH
MPOEKTY.

VY nepmomy po3ain O0yno onucaHo crnenudiky MpoeKTY, BU3HAYEH1 OCHOBHI
BUMOTH JI0 BE€0-3aCTOCYHKY, TaKOX IPOBEJCHO OIJIAJ ICHYIOUMX PIIICHb IS
CHIIBHOTO MpOTrpaMyBaHHs. PO3rIsIHYTO (yHKIIOHAN, TEPEBArk Ta HEJOJIIKH TAKUX
cepBiciB, sik Code With Me, CodeTogether ta Codeshare. Busnaueno, o
HEeJI0JIIKaMH HasiBHUX PIIICHb € a00 IJIaTHA OCHOBA, a00 HEJOCTaTHIN (yHKITIOHA.

Jpyruil po3aia NpyUcBsYEHO aHali3y Ta BUOOPY TEXHOJIOT1HM ISl CTBOPEHHS
BeO-3acToCyHKy. [nsi peamizaiii cepBepHoi yacTuHU Oysio oOpaHO (perMBOpK
Spring Ha MoOBI Java 3aBmgKu HOTO TMOTY>KHOCTI, HaJIHHOCTI Ta Oararomy
dbyukiionany. s KI€EHTChKOT YaCTUHU 3aCTOCYHKY Cepejl MOMyJIspHUX 010110TeK
Ta GppeiiMBOpKiB Oys10 00paHo PperiMBopk Angular yepes HOro CTpyKTypOBaHICTb
Ta MOKJIMBICTh CTBOPIOBATH CKJIAJIHI IHTEpaKTUBHI 1HTep(deiicu. Ak ocHOBHa 0aza
naHux Oyno oOpano PostgreSQL 3aBasiku 1i MOTYHOCTI, HAIITHOCTI Ta BEJIUKOMY
HaOopy ¢yHKIii. s 30epiranns ceciit kopucTtyBadiB 0yso oopano Redis gepes ii
BHCOKY IIBUIKO/IIO Ta MOJIETh KIIFOU-3HAUCHHS, 11€abHy JUIS TaKoi 3a1adi.

VY TpeTboMy pO3/Iiil OMKMCAHO MPOLEC PO3POOKHU BeO-3aCTOCYHKY. PO3risiHyTO
CTBOPEHHS  CEpPBEPHOI YACTUHU: IHILIATI3allK0  MPOEKTY, BCTAHOBJICHHS
3ajiexHOCTeH, iHTerpauiro 3 Oazamu naHux PostgreSQL Tta Redis, po3poOky
KOHTPOJIEPIB 1 CEpBICIB, BIIPOBAIKCHHS MEXaHI3MIB O€3MeKu Ta peaizailiio BeO-
COKET cepBepa. [ KiIeHTChbKOT YaCTUHU OIMKCAHO 1HiIani3amnio Angular npoexry,
po3poOKy cepBiciB mns B3aemonii 3 APl Ta BeO-cokeramu, KOMITOHEHTIB,
peamizailifo Be0-COKET KII€HTA, BHUSBICHHIO 3MIH Y peIakTopi KoOay s

CUHXPOHI3allii 3MIH MI>)K KOPUCTYBa4yaMH.
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YetBepTuil po3aisl NPUCBIUYEHUN OISy Ta TECTYBaHHIO (PYHKIIIOHAJIBHHUX
MOJKJIMBOCTEH 3aCTOCYHKY po3pobieHoro BeO-3acTocyHKy. IIpomemoHcTpoBaHO
mporiec peectpartii, aBTeHTU(DIKaIlli KOPUCTYBaUiB Ta OMKC TOJOBHOT CTOPIHKHU 3 il
KOMIIOHEHTaMH. TakoX OMHCAHO CTOPIHKY MPOQUIIO AJs peAaryBaHHs OCOOUCTHX
JTaHUX KOPHCTYyBaya.

Takum 4YnHOM, Yy pe3ynbTaTi JUIUIOMHOI poOOTH Oyl0 CTBOPEHO
NOBHO(YHKIIOHAIILHUI BE0-3aCTOCYHOK JUIsl CIHIJIBHOTO TPOTPaMyBaHHA 3
aKIEHTOM Ha 3pYYHICTh Y BUKOPUCTaHHI Ta €()EeKTUBHY CHHXPOHI3AIIIO 3MIH MIX

KOPUCTYBa4aMH B PEKUMI PEATBHOTO Yacy.

Apx.
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project_members projects
PK, FK | project_id uuid PK | id uuid
PK, FK | user_id uuid name varchar
FK | owner_id uuid  p—
users
PK | id uuid  H—
username varchar
email varchar
password varchar
provider_id varchar
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BackendApplication.java
package vodzinskiy.backend,;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication
public class BackendApplication {
public static void main(String[] args) {
SpringApplication.run(BackendApplication.class, args);

¥

AuthController.java
package vodzinskiy.backend.controllers;

import jakarta.servlet.http.HttpServietRequest;

import jakarta.servlet.http.HttpServletResponse;

import lombok.RequiredArgsConstructor;

import org.springframework.http.HttpStatus;

import org.springframework.http.ResponseEntity;

import org.springframework.security.core.Authentication;
import org.springframework.web.bind.annotation.*;

import vodzinskiy.backend.dto.LoginRequest;
import vodzinskiy.backend.dto.UserResponse;
import vodzinskiy.backend.services.AuthenticationService;

@RestController
@RequestMapping(“/api/auth™)
@RequiredArgsConstructor
public class AuthController {

private final AuthenticationService authenticationService;

@PostMapping("/signin™)
public ResponseEntity<UserResponse> signin(@RequestBody LoginRequest loginRequest,
HttpServletRequest request,
HttpServletResponse response) {;
return ResponseEntity.ok(authenticationService.signin(loginRequest, request, response));

3m. | Apxk. Ne noxym. [Tigmuc | Hata H I[
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@GetMapping(*'/session™)
public ResponseEntity<Void> checkSession(Authentication authentication) {
if (authentication != null && authentication.isAuthenticated()) {
return ResponseEntity.ok().build();
}else {
return ResponseEntity.status(HttpStatus.NOT_MODIFIED).build();
}
}
}

ProjectController.java
package vodzinskiy.backend.controllers;

import jakarta.servlet.http.HttpSession;

import lombok.RequiredArgsConstructor;

import org.springframework.http.HttpStatus;
import org.springframework.http.ResponseEntity;
import org.springframework.web.bind.annotation.*;
import vodzinskiy.backend.dto.ProjectResponse;
import vodzinskiy.backend.services.ProjectService;
import vodzinskiy.backend.services.UserService;

import java.util. UUID;

@RestController
@RequestMapping("/api/project™)
@RequiredArgsConstructor
public class ProjectController {
private final ProjectService projectService;
private final UserService userService;

@PostMapping
public ResponseEntity<ProjectResponse> createProject(@RequestBody String name, HttpSession
session) {
return ResponseEntity.status(HttpStatus. CREATED).body(
projectService.createProject(userService.getUser(userService.getldFromSession(session)),
name));

}

@PostMapping("/join/{id}™)
public ResponseEntity<ProjectResponse> joinProject(@PathVariable UUID id, HttpSession session) {
return ResponseEntity.ok(projectService.joinProject(id,
userService.getUser(userService.getldFromSession(session))));

}

@PostMapping("/leave/{id}")

@ResponseStatus(HttpStatus.OK)

public void leaveProject(@PathVariable UUID id, HttpSession session) {
projectService.leaveProject(id, userService.getldFromSession(session));
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}

@GetMapping("/{id}")
public ResponseEntity<ProjectResponse> getProject(@PathVariable UUID id, HttpSession session) {
return ResponseEntity.ok(projectService.getProjectByld(id,
userService.getldFromSession(session)));

}

@DeleteMapping("/{id}")
@ResponseStatus(HttpStatus.OK)
public void deleteProject(@PathVariable UUID id, HttpSession session) {
projectService.deleteProject(id, userService.getldFromSession(session));
}
}

UserController.java
package vodzinskiy.backend.controllers;

import jakarta.servlet.http.HttpSession;

import lombok.RequiredArgsConstructor;

import org.springframework.http.HttpStatus;
import org.springframework.http.ResponseEntity;
import org.springframework.web.bind.annotation.*;
import vodzinskiy.backend.dto.UserRequest;
import vodzinskiy.backend.dto.UserResponse;
import vodzinskiy.backend.models.User;

import vodzinskiy.backend.services.UserService;

@RestController
@RequestMapping("/api™)
@RequiredArgsConstructor
public class UserController {

private final UserService userService;

@PostMapping("/auth/signup™)

public ResponseEntity<UserResponse> registerUser(@RequestBody UserRequest request) {
UserResponse user = userService.createUser(request);
return ResponseEntity.status(HttpStatus. CREATED).body(user);

}

@GetMapping(“/user™)
public ResponseEntity<UserResponse> getUser(HttpSession session) {
User user = userService.getUser(userService.getldFromSession(session));
return ResponseEntity.ok(new UserResponse(user.getld(), user.getUsername(), user.getEmail()));

}

@DeleteMapping("/user™)
public ResponseEntity<Void> deleteUser(HttpSession session) {
userService.deleteUser(userService.getldFromSession(session));
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return ResponseEntity.ok().build();
¥

@PatchMapping("/user™)
public ResponseEntity<UserResponse> updateUser(HttpSession session,
@RequestBody UserRequest userRequest) {
UserResponse userResponse = userService.editUser(userService.getldFromSession(session),
userRequest);
return ResponseEntity.ok(userResponse);

}
}

SecurityConfig.java
package vodzinskiy.backend.config;

import lombok.RequiredArgsConstructor;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.http.HttpStatus;

import org.springframework.security.authentication.AuthenticationManager;

import org.springframework.security.authentication.AuthenticationProvider;

import org.springframework.security.authentication.dao.DaoAuthenticationProvider;

import

org.springframework.security.config.annotation.authentication.configuration. AuthenticationConfiguration
import org.springframework.security.config.annotation.web.builders.HttpSecurity;

import org.springframework.security.config.annotation.web.configuration.EnableWebSecurity;
import org.springframework.security.config.annotation.web.configurers.AbstractHttpConfigurer;
import org.springframework.security.config.annotation.web.configurers.SessionManagementConfigurer
import org.springframework.security.core.userdetails.UserDetailsService;

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

import org.springframework.security.crypto.password.PasswordEncoder;

import org.springframework.security.web.SecurityFilterChain;

import

org.springframework.security.web.authentication.logout. HttpStatusReturningLogoutSuccessHandler;
import org.springframework.security.web.context.HttpSessionSecurityContextRepository;

import org.springframework.security.web.context.SecurityContextRepository;

import org.springframework.session.data.redis.config.annotation.web.http.EnableRedisHttpSession;
import org.springframework.web.cors.CorsConfiguration;

import org.springframework.web.cors.CorsConfigurationSource;

import org.springframework.web.cors.UrIBasedCorsConfigurationSource;

import vodzinskiy.backend.models.User;

import vodzinskiy.backend.repositories.UserRepository;

import vodzinskiy.backend.services.impl.OAuth2UserService;

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

import static org.springframework.security.config.Customizer.withDefaults;
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@Configuration

@EnableWebSecurity

@RequiredArgsConstructor
@EnableRedisHttpSession
public class SecurityConfig {

private final UserDetailsService userDetailsService;
private final OAuth2UserService oAuth2UserService;
private final UserRepository userRepository;

@Bean
PasswordEncoder passwordEncoder() {
return new BCryptPasswordEncoder();

}

@Bean
public AuthenticationManager authenticationManager(AuthenticationConfiguration

authenticationConfiguration) throws Exception {

return authenticationConfiguration.getAuthenticationManager();

}

@Bean
public SecurityContextRepository securityContextRepository() {
return new HttpSessionSecurityContextRepository();

}

@Bean

public AuthenticationProvider authenticationProvider() {
DaoAuthenticationProvider authProvider = new DaoAuthenticationProvider();
authProvider.setUserDetailsService(userDetailsService);
authProvider.setPasswordEncoder(passwordEncoder());
return authProvider;

}

@Bean

CorsConfigurationSource corsConfigurationSource() {
CorsConfiguration configuration = new CorsConfiguration();
configuration.setAllowedOriginPatterns(List.of("*"));
configuration.setAllowedMethods(List.of ("*"));
configuration.setAllowedHeaders(List.of("*"));
configuration.setAllowCredentials(true);
UrlBasedCorsConfigurationSource source = new UrlBasedCorsConfigurationSource();
source.registerCorsConfiguration("/**", configuration);
return source;

}

@Bean
public SecurityFilterChain filterChain(HttpSecurity http) throws Exception {
http.csrf(AbstractHttpConfigurer::disable)
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.cors(cors -> cors.configurationSource(corsConfigurationSource()))
.authorizeHttpRequests(authorize -> authorize
requestMatchers("/user/**").authenticated()
.anyRequest().permitAll()
)
Jogout(logout -> logout.logoutUrl("/api/auth/signout™)
JogoutSuccessHandler(new HttpStatusReturningLogoutSuccessHandler(HttpStatus.OK))
JogoutSuccessUrl(System.getenv("FRONTEND_URL")))
.authenticationProvider(authenticationProvider())
.httpBasic(withDefaults())
.sessionManagement(sessionManagement -> sessionManagement
.sessionFixation(SessionManagementConfigurer.SessionFixationConfigurer::newSession)
)
.0auth2Login(oauth2 -> oauth2
.successHandler((request, response, authentication) -> {
Optional<User> user = userRepository.findByProviderld(authentication.getName());
if (user.isPresent()) {
request.getSession().setAttribute("userID", user.get().getld());
response.sendRedirect(System.getenv("FRONTEND_URL™));

¥
b

.userInfoEndpoint(userinfo ->
userInfo.userService(oAuth2UserService)
)
);
return http.build();
}
}

SocketServer.java
package vodzinskiy.backend.config;

import lombok.RequiredArgsConstructor;

import org.springframework.boot. CommandLineRunner;
import com.corundumstudio.socketio.SocketlOServer;
import org.springframework.stereotype.Component;

@Component

@RequiredArgsConstructor

public class SocketServer implements CommandLineRunner {
private final SocketlOServer server;

@Override
public void run(String... args) {
server.start();

}
}

TAJIL.467200.007 14

3m. | Apk. No nokym. Migmac | Jara

Apx.




WebSocketConfig.java
package vodzinskiy.backend.config;

import com.corundumstudio.socketio.SocketlOServer;

import com.corundumstudio.socketio.annotation.SpringAnnotationScanner;
import com.corundumstudio.socketio.store.RedissonStoreFactory;

import org.redisson.Redisson;

import org.redisson.config.Config;

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

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

@Configuration
public class WebSocketConfig {

@Value("${socket-server.host}")
private String host;

@Value("${socket-server.port}")
private Integer port;

@Value("${REDIS_URL}")
private String redisUrl,

@Bean
public SocketlOServer socketlOServer() {
com.corundumstudio.socketio.Configuration conf = new
com.corundumstudio.socketio.Configuration();
conf.setHostname(host);
conf.setPort(port);

Config redissonConfig = new Config();
redissonConfig.useSingleServer().setAddress(redisUrl);

Redisson redisson = (Redisson) Redisson.create(redissonConfig);
RedissonStoreFactory redisStoreFactory = new RedissonStoreFactory(redisson);

conf.setStoreFactory(redisStoreFactory);
return new SocketlOServer(conf);

}

@Bean
public SpringAnnotationScanner springAnnotationScanner() {
return new SpringAnnotationScanner(socketlOServer());

}
}
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ErrorResponse.java
package vodzinskiy.backend.dto;

import java.time.LocalDateTime;
public record ErrorResponse(LocalDateTime timestamp, int status, String message) {

public ErrorResponse(String message, int status) {
this(LocalDateTime.now(), status, message);

}
}

LoginRequest.java
package vodzinskiy.backend.dto;

public record LoginRequest(String email, String password) {}

ProjectObject.java
package vodzinskiy.backend.dto;

import java.util. UUID;
public record ProjectObject(UUID id, String type, String path, String name, String data, String fPath) {}

ProjectResponse.java
package vodzinskiy.backend.dto;

import java.util.Set;
import java.util. UUID;

public record ProjectResponse(UUID id, String name, String owner, Set<String> members, Role role) {}
Role.java

package vodzinskiy.backend.dto;

public enum Role {

OWNER,
MEMBER

UserRequest.java
package vodzinskiy.backend.dto;
public record UserRequest(String username, String email, String password) {}

UserResponse.java
package vodzinskiy.backend.dto;

import java.util. UUID;

public record UserResponse(UUID id, String username, String email) {}
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UserMapper.java
package vodzinskiy.backend.mappers;

import org.mapstruct.*;
import vodzinskiy.backend.dto.UserRequest;
import vodzinskiy.backend.models.User;

@Mapper(componentModel = "spring™)

public interface UserMapper {
@BeanMapping(nullVValuePropertyMappingStrategy = NullVValuePropertyMappingStrategy.IGNORE)
@Mapping(target = "password", ignore = true)
void updateUserFromUserRequest(UserRequest userRequest, @MappingTarget User user);

}

File.java
package vodzinskiy.backend.models;

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

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

@Data
@AllArgsConstructor
@NoArgsConstructor
public class File {
private UUID id;
private String name;
private String data;
private List<File> content;
private String path;

Project.java
package vodzinskiy.backend.models;

import jakarta.persistence.*;

import lombok.Getter;

import lombok.NoArgsConstructor;
import lombok.Setter;

import java.util.HashSet;
import java.util.Set;
import java.util. UUID;

@Entity
@Table(name = "projects")
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@Getter
@Setter
@NoArgsConstructor
public class Project {

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

private String name;

@ManyToOne
@JoinColumn(name = "owner_id")
private User owner;

@ManyToMany

@JoinTable(
name = "project_members",
joinColumns = @JoinColumn(name = "project_id"),
inverseJoinColumns = @JoinColumn(name = "user_id")

)

private Set<User> members;

public Project(String name, User owner) {
this.name = name;
this.owner = owner;
this.members = new HashSet<>();

}

public void addMember(User user) {
this.members.add(user);

}

public void removeMember(UUID userld) {
members.removelf(user -> user.getld().equals(userld));
¥
}

User.java
package vodzinskiy.backend.models;

import jakarta.persistence.*;
import lombok.*;

import java.util.Set;
import java.util. UUID;

@Entity
@Table(name = "users")
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@Getter

@Setter
@NoArgsConstructor
@AIllArgsConstructor
public class User {

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

@Column(nullable = false)
private String username;

@Column(unique = true)
private String email;

@Column(unique = true)
private String providerld;

private String password;

@ManyToMany(mappedBY = "members")
private Set<Project> projects;

public User(String username, String email, String password, String providerld) {
this.username = username;
this.email = email;
this.password = password;
this.providerld = providerld;
¥
}

ProjectRepository.java
package vodzinskiy.backend.repositories;

import org.springframework.data.jpa.repository.JpaRepository;
import vodzinskiy.backend.models.Project;

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

public interface ProjectRepository extends JpaRepository<Project, UUID> {
List<Project> findByOwnerld(UUID id);
List<Project> findByMembersld(UUID id);

}
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UserRepository.java
package vodzinskiy.backend.repositories;

import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Repository;
import vodzinskiy.backend.models.User;

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

@Repository

public interface UserRepository extends JpaRepository<User, UUID> {
Optional<User> findByEmail(String email);
Optional<User> findByProviderld(String username);
boolean existsByEmail(String email);

}

AuthenticationService.java
package vodzinskiy.backend.services;

import jakarta.servlet.http.HttpServietRequest;
import jakarta.servlet.http.HttpServletResponse;
import vodzinskiy.backend.dto.LoginRequest;
import vodzinskiy.backend.dto.UserResponse;

public interface AuthenticationService {
UserResponse signin(LoginRequest loginRequest, HttpServletRequest request, HttpServletResponse
response);

}

ProjectService.java
package vodzinskiy.backend.services;

import vodzinskiy.backend.dto.ProjectResponse;
import vodzinskiy.backend.models.Project;
import vodzinskiy.backend.models.User;

import java.util. UUID;

public interface ProjectService {
ProjectResponse createProject(User owner, String name);
Project getProject(UUID id);
ProjectResponse getProjectByld(UUID projectld, UUID userld);
ProjectResponse updateProject(ProjectResponse project);
void deleteProject(UUID projectld, UUID userld);
ProjectResponse joinProject(UUID projectld, User user);
void leaveProject(UUID projectld, UUID userld);
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UserService.java
package vodzinskiy.backend.services;

import jakarta.servlet.http.HttpSession;

import vodzinskiy.backend.dto.UserRequest;
import vodzinskiy.backend.dto.UserResponse;
import vodzinskiy.backend.models.User;

import java.util. UUID;

public interface UserService {
UserResponse createUser(UserRequest request);
UserResponse editUser(UUID id, UserRequest request);
User getUser(UUID id);
User getUserByEmail(String email);
UUID getldFromSession(HttpSession session);
void deleteUser(UUID id);

AuthenticationServicelmpl.java
package vodzinskiy.backend.services.impl;

import jakarta.servlet.http.HttpServietRequest;

import jakarta.servlet.http.HttpServletResponse;

import lombok.RequiredArgsConstructor;

import org.springframework.security.authentication.AuthenticationManager;

import org.springframework.security.authentication.UsernamePasswordAuthenticationToken;

import org.springframework.security.core.Authentication;

import org.springframework.security.core.context.SecurityContext;

import org.springframework.security.core.context.SecurityContextHolder;
import org.springframework.security.web.context.SecurityContextRepository;
import org.springframework.stereotype.Service;

import vodzinskiy.backend.dto.LoginRequest;

import vodzinskiy.backend.dto.UserResponse;

import vodzinskiy.backend.models.User;

import vodzinskiy.backend.services.AuthenticationService;

import vodzinskiy.backend.services.UserService;

@Service
@RequiredArgsConstructor
public class AuthenticationServicelmpl implements AuthenticationService {

private final AuthenticationManager authenticationManager;

private final SecurityContextRepository securityContextRepository;
private final UserService userService;

@Override
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public UserResponse signin(LoginRequest loginRequest, HttpServletRequest request,
HttpServletResponse response) {
Authentication authentication = authenticationManager.authenticate(

new UsernamePasswordAuthenticationToken(loginRequest.email(), loginRequest.password()));

SecurityContext context = SecurityContextHolder.getContext();
context.setAuthentication(authentication);
SecurityContextHolder.setContext(context);
securityContextRepository.saveContext(context, request, response);

User user = userService.getUserByEmail(loginRequest.email());
request.getSession().setAttribute("userID", user.getld());

return new UserResponse(user.getld(), user.getUsername(), user.getEmail());

OAuth2UserService.java
package vodzinskiy.backend.services.impl;

import lombok.RequiredArgsConstructor;

import lombok.extern.slf4).SIf4j;

import org.springframework.security.oauth2.client.userinfo.DefaultOAuth2UserService;
import org.springframework.security.oauth2.client.userinfo.OAuth2UserRequest;
import org.springframework.security.oauth2.core.OAuth2 AuthenticationException;
import org.springframework.security.oauth2.core.user.OAuth2User;

import org.springframework.stereotype.Service;

import vodzinskiy.backend.models.User;

import vodzinskiy.backend.repositories.UserRepository;

import java.util.Optional;

@Service

@RequiredArgsConstructor

@SIf4j

public class OAuth2UserService extends DefaultOAuth2UserService {

private final UserRepository userRepository;

@Override
public OAuth2User loadUser(OAuth2UserRequest userRequest) throws
OAuth2AuthenticationException {
OAuth2User oAuth2User = super.loadUser(userRequest);
processOAuth2User(oAuth2User);
return oAuth2User;

}

private void processOAuth2User(OAuth2User oAuth2User) {
String username = Optional.ofNullable(oAuth2User.getAttributes().get("name"))
.map(Object::toString)
.0rElseGet(() -> oAuth2User.getAttributes().get("login™).toString());
String email = Optional.ofNullable(oAuth2User.getAttributes().get(""email™))
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.map(Object::toString)
.orElse(null);
Optional<User> optionalUser = userRepository.findByProviderld(oAuth2User.getName());
if (optionalUser.isEmpty()) {
User user = new User(username, email, null, oAuth2User.getName());
userRepository.save(user);

}
}
}

ProjectServicelmpl.java
package vodzinskiy.backend.services.impl;

import com.corundumstudio.socketio.SocketlOServer;
import lombok.RequiredArgsConstructor;

import org.springframework.stereotype.Service;

import vodzinskiy.backend.dto.ProjectResponse;

import vodzinskiy.backend.dto.Role;

import vodzinskiy.backend.exceptions.ForbiddenException;
import vodzinskiy.backend.exceptions.NotFoundException;
import vodzinskiy.backend.models.Project;

import vodzinskiy.backend.models.User;

import vodzinskiy.backend.repositories.ProjectRepository;
import vodzinskiy.backend.services.ProjectService;

import java.util.*;
import java.util.stream.Collectors;

@Service

@RequiredArgsConstructor

public class ProjectServicelmpl implements ProjectService {
private final ProjectRepository projectRepository;
private final SocketlOServer server;

@Override
public ProjectResponse createProject(User owner, String name) {
Project project = new Project(name, owner);
projectRepository.save(project);
return new ProjectResponse(project.getld(), project.getName(), owner.getUsername(), new
HashSet<>(), Role. OWNER);

}

@Override
public ProjectResponse joinProject(UUID projectld, User user) {
Project project = getProject(projectld);
UUID userld = user.getld();
if (!(project.getMembers().contains(user) && project.getOwner().getld().equals(userld))) {
project.addMember(user);
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projectRepository.save(project);
¥
updateMembersList(project);
return projectToProjectResponse(project, userld);

}

@Override
public Project getProject(UUID id) {
Optional<Project> project = projectRepository.findByld(id);
if (project.isEmpty()) {
throw new NotFoundException(String.format("Project with id \"%s\" not found", id));
}

return project.get();

}

@Override

public ProjectResponse getProjectByld(UUID projectld, UUID userld) {
Project project = getProject(projectld);
return projectToProjectResponse(project, userld);

}

@Override
public ProjectResponse updateProject(ProjectResponse project) {
return null;

}

@Override
public void deleteProject(UUID projectld, UUID userld) {
if (1getProject(projectld).getOwner().getld().equals(userld)) {
throw new ForbiddenException("Only the owner can delete a project”);
}
server.getRoomOperations(projectld.toString()).sendEvent("projectUserListUpdated", new
ArrayList<>());
projectRepository.deleteByld(projectld);
}

@Override

public void leaveProject(UUID projectld, UUID userld) {
Project project = getProject(projectld);
project.removeMember(userld);
projectRepository.save(project);
updateMembersList(project);

¥

private void updateMembersList(Project project) {

List<String> memberNames = project.getMembers().stream()
.map(User::getUsername)
.collect(Collectors.toCollection(ArrayList::new));

memberNames.addFirst(project.getOwner().getUsername());
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server.getRoomOperations(project.getld().toString()).sendEvent("projectUserListUpdated",
memberNames);

}

private ProjectResponse projectToProjectResponse(Project project, UUID userld ) {
Role role = Role. MEMBER;
if (userld.equals(project.getOwner().getld())) {
role = Role. OWNER;
}
Set<String> memberNames = project.getMembers().stream()
.map(User::getUsername)
.collect(Collectors.toSet());
return new ProjectResponse(project.getld(),
project.getName(),
project.getOwner().getUsername(),
memberNames,
role

UserDetailsServicelmpl.java
package vodzinskiy.backend.services.impl;

import lombok.RequiredArgsConstructor;

import org.springframework.security.core.userdetails.UserDetails;

import org.springframework.security.core.userdetails.UserDetailsService;

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

import vodzinskiy.backend.models.User;

import vodzinskiy.backend.repositories.UserRepository;

import java.util. ArrayList;

@Service
@RequiredArgsConstructor
public class UserDetailsServicelmpl implements UserDetailsService {

private final UserRepository userRepository;

@Override
public UserDetails loadUserByUsername(String email) throws UsernameNotFoundException {
User user = userRepository.findByEmail(email)
.0rElseThrow(() -> new UsernameNotFoundException(String.format(User with email \"%s\"
not found", email)));

return new org.springframework.security.core.userdetails.User(
user.getEmail(),
user.getPassword(),
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new ArrayList<>()

UserServicelmpl.java
package vodzinskiy.backend.services.impl;

import jakarta.servlet.http.HttpSession;

import lombok.RequiredArgsConstructor;

import org.springframework.security.crypto.password.PasswordEncoder;
import org.springframework.stereotype.Service;

import vodzinskiy.backend.dto.UserRequest;

import vodzinskiy.backend.dto.UserResponse;

import vodzinskiy.backend.exceptions.AlreadyEXxistsException;
import vodzinskiy.backend.exceptions.ForbiddenException;
import vodzinskiy.backend.exceptions.NotFoundException;
import vodzinskiy.backend.mappers.UserMapper;

import vodzinskiy.backend.models.Project;

import vodzinskiy.backend.models.User;

import vodzinskiy.backend.repositories.ProjectRepository;
import vodzinskiy.backend.repositories.UserRepository;

import vodzinskiy.backend.services.ProjectService;

import vodzinskiy.backend.services.UserService;

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

@Service

@RequiredArgsConstructor

public class UserServicelmpl implements UserService {
private final UserRepository userRepository;
private final ProjectRepository projectRepository;
private final ProjectService projectService;
private final UserMapper userMapper;
private final PasswordEncoder passwordEncoder;

@Override
public UserResponse createUser(UserRequest request) {
checkEmailExists(request.email());
User user = new User(request.username(), request.email(),
passwordEncoder.encode(request.password()), null);
userRepository.save(user);
return new UserResponse(user.getld(), user.getUsername(), user.getEmail());

}

@Override
public User getUser(UUID id) {
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Optional<User> optionalUser = userRepository.findByld(id);
if (optionalUser.isEmpty()) {

throw new NotFoundException(String.format("User with id \"%s\" not found", id));
¥

return optionalUser.get();

}

@Override
public User getUserByEmail(String email) {
Optional<User> optionalUser = userRepository.findByEmail(email);
if (optionalUser.isEmpty()) {
throw new NotFoundException(String.format("'User with email \"%s\" not found", email));
}

return optionalUser.get();

}

@Override
public UserResponse editUser(UUID id, UserRequest request) {
User user = getUser(id);
if (tuser.getEmail().equals(request.email())) {
checkEmailExists(request.email());
}
userMapper.updateUserFromUserRequest(request, user);
if (request.password() '= null && !request.password().isEmpty()) {
user.setPassword(passwordEncoder.encode(request.password()));
}
userRepository.save(user);
return new UserResponse(user.getld(), user.getUsername(), user.getEmail());

}

public void checkEmailExists(String email) {
if (userRepository.existsByEmail(email)) {
throw new AlreadyExistsException(String.format(""User with email \"%s\" already exists",
email));
¥
¥

public UUID getldFromSession(HttpSession session) {
try {
return UUID.fromString(session.getAttribute("userID").toString());
} catch (Exception €) {
throw new ForbiddenException("You must be authenticated for this action");
}
}

@Override
public void deleteUser(UUID id) {
getUser(id);
List<Project> ownedProjects = projectRepository.findByOwnerld(id);
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for (Project project : ownedProjects) {
projectService.deleteProject(project.getld(), id);

}

List<Project> joinedProjects = projectRepository.findByMembersld(id);

for (Project project : joinedProjects) {
projectService.leaveProject(project.getld(), id);

¥
userRepository.deleteByld(id);

SocketHandler.java
package vodzinskiy.backend.sockets;

import com.corundumstudio.socketio.SocketlOClient;

import com.corundumstudio.socketio.SocketlOServer;

import com.corundumstudio.socketio.annotation.OnConnect;
import com.corundumstudio.socketio.annotation.OnDisconnect;
import com.corundumstudio.socketio.annotation.OnEvent;
import lombok.RequiredArgsConstructor;

import lombok.extern.slf4).SIf4j;

import org.springframework.stereotype.Component;

import vodzinskiy.backend.dto.ProjectObject;

import vodzinskiy.backend.models.File;

import java.util.*;

@Component
@RequiredArgsConstructor
@SIf4j
public class SocketHandler {
private final SocketlOServer server;

@OnConnect
private void onConnect(SocketlOClient client) {
String projectld = client.getHandshakeData().getSingleUrlParam("projectld™);
Collection<SocketlOClient> clients = server.getRoomOperations(projectld).getClients();
Iterator<SocketlOClient> iterator = clients.iterator();
if (clients.size() > 1) {
SocketlOClient sourcedClient = iterator.next();
if (sourcedClient.getSessionld().equals(client.getSessionld()) && iterator.hasNext()) {
sourcedClient = iterator.next();

}

sourcedClient.sendEvent("requestFiles", client.getSessionld());

}

client.joinRoom(projectld);

}

@OnDisconnect
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private void onDisconnect(SocketlOClient client) {
client.getAllIRooms().stream().findFirst().ifPresent(client::leaveRoom);

}

@OnEvent("updateFile™)

public void onUpdateFile(SocketlOClient client, List<Map<String, Object>> change, UUID fileld) {

String projectld = client.getHandshakeData().getSingleUrIParam("projectld™);
if (projectld '=null) {
server.getRoomOperations(projectld).getClients().stream()
filter(c -> !c.getSessionld().equals(client.getSessionld()))
forEach(c -> c.sendEvent("fileUpdates", change, fileld));

}
}

@OnEvent("files")
public void onFiles(SocketlOClient client, List<File> files, String recipientld) {
server.getClient(UUID.fromString(recipientld)).sendEvent("files", files);

}

@OnEvent("addFile™)
public void onAddFile(SocketlOClient client, ProjectObject object) {
String projectld = client.getHandshakeData().getSingleUrlParam("projectld™);
if (projectld !'=null) {
server.getRoomOperations(projectld).getClients().stream()
filter(c -> !c.getSessionld().equals(client.getSessionld()))
.forEach(c -> c.sendEvent("addFile", object));
}
¥

@OnEvent("renameFile™)
public void onRenameFile(SocketlOClient client, String path, String newName) {
String projectld = client.getHandshakeData().getSingleUrlParam("projectld");
if (projectld !'=null) {
server.getRoomOperations(projectld).getClients().stream()
filter(c -> !c.getSessionld().equals(client.getSessionld()))
.forEach(c -> c.sendEvent("renameFile", path, newName));
}
¥

@OnEvent("removeFile")
public void onRemoveFile(SocketlOClient client, String path) {
String projectld = client.getHandshakeData().getSingleUrIParam(*projectld");
if (projectld !'=null) {
server.getRoomOperations(projectld).getClients().stream()
filter(c -> !c.getSessionld().equals(client.getSessionld()))
.forEach(c -> c.sendEvent("removeFile", path));
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main.ts
import { platformBrowserDynamic } from ‘@angular/platform-browser-dynamic';
import { AppModule } from './Japp/app.module’;

platformBrowserDynamic().bootstrapModule(AppModule)
.catch(err => console.log(err));

app-routing.module.ts
import {NgModule} from ‘@angular/core’;
import {Routes, RouterModule} from '@angular/router’;
import {WorkspaceMainComponent} from "./modules/workspace/components/workspace-
main/workspace-main.component";
import {ProfileComponent} from "./modules/profile/profile.component™;

const routes: Routes = [{
path: ",
component: WorkspaceMainComponent
h
{
path: 'p/:id’,
component: WorkspaceMainComponent

h
{

path: ‘profile’,

component: ProfileComponent
h

{
path; **',
redirectTo: "

|

@NgModule({
imports: [RouterModule.forRoot(routes)],
exports: [RouterModule],
providers: []

by

export class AppRoutingModule {

}

app.component.ts
import {Component, OnlInit} from ‘@angular/core’;
import {NavigationStart, Router} from "@angular/router";

@Component({
selector: 'app-root’,
templateUrl: *./Japp.component.html’,
styleUrl: "./Japp.component.scss'

)
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export class AppComponent implements Onlnit {
title = ‘frontend’;
navBar: boolean = true;
private hiddenRoutes = [/login', '/signup’, '/profileT;

constructor(private router: Router) {}

ngOnlnit() {
this.router.events.subscribe(event => {
if (event instanceof NavigationStart) {
this.navBar = Ithis.hiddenRoutes.includes(event.url);
¥
b
}
}

app.component.html
<app-navbar *nglf="navBar"></app-navbar>
<router-outlet></router-outlet>

navbar.component.ts
import {Component, OnlInit} from ‘@angular/core’;
import {AuthService} from "../../../modules/auth/services/auth.service";

@Component({
selector: 'app-navbar’,
templateUrl: "./navbar.component.html’,
styleUrl: "./navbar.component.scss'
by,
export class NavbarComponent implements Onlnit{
isLoading = true;

constructor(public authService: AuthService) {}

ngOninit(): void {
this.authenticated()
¥

authenticated() {
this.authService.checkAuthStatus().subscribe({
next: ()=> this.isLoading = false,
error: ()=> this.isLoading = false
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navbar.component.html
<mat-toolbar class="d-flex align-content-center" [ngClass]="{'justify-content-between'":
(authService.isAuthenticated$ | async), ‘justify-content-end": !(authService.isAuthenticated$ | async)}">
<div *nglf="(authService.isAuthenticated$ | async)">
<app-file-menu></app-file-menu>
<app-project-menu></app-project-menu>
</div>
<div *nglf="lisLoading">
<div *nglf="(authService.isAuthenticated$ | async); else notAuthenticated" class="d-flex align-items-
center'>
<app-project-details></app-project-details>
<app-user-menu></app-user-menu>
</div>
<ng-template #notAuthenticated>
<button routerLink="/signup" class="mx-2" mat-stroked-button>3apeectpyBaTrcp</button>
<button routerLink="/login" class="mx-2" mat-raised-button>Bxin</button>
</ng-template>
</div>
</mat-toolbar>

file-menu.component.ts
import {Component, ElementRef, Onlinit, ViewChild} from '‘@angular/core’;
import {FileService} from "../../../../modules/workspace/services/file.service";
import {ProjectService} from "../../../services/project.service";

@Component({
selector: 'app-file-menu’,
templateUrl: "./file-menu.component.html’,
styleUrl: "./file-menu.component.scss'

1)

export class FileMenuComponent implements Onlinit {
@ViewChild(‘filelnput’) filelnput?: ElementRef;
hideMenu: boolean = true;
tree: any[] = [I;

constructor(public fileService: FileService, protected projectService: ProjectService) {}

ngOnlnit(): void {
this.projectService.project$.subscribe({
next: project => this.hideMenu = project === null})

this.fileService.filesObservable$.subscribe({
next: f => this.tree = f

)
¥
newFile() {
this.fileService.createFile(‘file', ", this.tree, ")
¥
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newDirectory() {
this.fileService.createFile('directory’, ", this.tree, )

}

openFileDialog() {
if (this.filelnput) {
this.fileInput.nativeElement.click();
}
¥

onFileSelected(event: any) {
this.projectService.openProject(event.target.files)

}

saveFiles() {
this.fileService.saveFiles()

}
}

file-menu.component.html
<button mat-button [matTooltip]="hideMenu ? 'Criouatky cTBOPiTh a00 H0€AHANTECH 10 MPOEKTY' : ""
[matMenuTriggerFor]="hideMenu ? null : file">®aiin</button>
<mat-menu #file="matMenu" class="mt-1">
<button mat-menu-item (click)="newFile()">Hoswuit daiin</button>
<button mat-menu-item (click)="newDirectory()">Hosa J{upekTopis</button>
<button mat-menu-item (click)="openFileDialog()">ImmoptyBatu Daiiiu
<input type="file" #fileInput (change)="onFileSelected($event)" style="display:none;" multiple/>
</button>
<button mat-menu-item (click)="saveFiles()">Excnoprysatu nmpoekt</button>
</mat-menu>

project-details.component.ts
import {Component, Onlnit} from ‘@angular/core’;
import {ProjectService} from "../../../services/project.service";
import {ProjectSocketService} from "../../../services/project-socket.service™;

@Component({
selector: 'app-project-details’,
templateUrl: "./project-details.component.html’,
styleUrl: "./project-details.component.scss'
by,
export class ProjectDetailsComponent implements Onlinit {
members: string[] = []
projectName: string = "";
protected id: string =";

constructor(protected projectService: ProjectService, private socket: ProjectSocketService) {}

Apx.
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ngOnlnit(): void {
this.projectService.project$.subscribe({

next: project => {
this.id = project?.id 7?2 ";
this.projectName = project?.name ?? ",
this.members = project?.members ? [project.owner, ...project.members] : [];

¥

}

)
this.socket.memberListUpdate().subscribe({

next: m=>{
this.members = m;
m.length === 0 && this.projectService.leaveProject(this.id);

}
b))
}

copyld() {
navigator.clipboard.writeText(this.id).then()
}
}

project-details.component.html

<button *nglf="id != "" mat-stroked-button class="mx-4" [matMenuTriggerFor]="projectMember">{{
projectName }}</button>
<mat-menu #projectMember="matMenu" class="mt-1">

<div class="d-flex justify-content-center m-1">

<button mat-stroked-button (click)="copyld()">KomitoBatu id</button>

</div>

<span mat-menu-item *ngFor="let name of members" [textContent]="name"></span>
</mat-menu>

project-menu.component.ts
import {Component, Onlnit} from '@angular/core’;
import {ProjectService} from "../../../services/project.service";
import {DialogComponent} from "../../../../shared/components/dialog/dialog.component”;
import {MatDialog} from "@angular/material/dialog";
import {DialogData} from "../../../models/dialog-data.dto";
import {Role} from "../../../models/project.dto”;
import {Router} from "@angular/router";
import {SocketService} from "../../../services/socket.service";
import {FileService} from "../../../../modules/workspace/services/file.service";

@Component({
selector: ‘app-project-menu’,
templateUrl: "./project-menu.component.html’,
styleUrl: "./project-menu.component.scss'

b))

export class ProjectMenuComponent implements Onlnit {
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protected owner: boolean = false;
private id: string =";

constructor(private projectService: ProjectService, public dialog: MatDialog, private router: Router,
private socket: SocketService, public fileService: FileService) {}

ngOnlnit(): void {
this.projectService.project$.subscribe({
next: project => {
if (project !==null) {
this.owner = project.role === Role. OWNER
this.id = project.id
this.socket.connectToSocket(project.id)

Yelse {
this.id ="

createProject() {
const data: DialogData = {buttonTitle: "CtBoputn", placeholder: "Ha3sa", title: "Hosuii [Tpoext"}
const dialogRef = this.dialog.open(DialogComponent, {data});
dialogRef.afterClosed().subscribe(result => {
if (result) {
this.projectService.createProject(result).subscribe({
next: (project) =>{
void this.router.navigate(['/p', project.body?.id])

joinProject() {

const data: DialogData = {buttonTitle: "IIpueauatucs", placeholder: "ID", title: "TIpueanartuce 10

MpoeKTy" }
const dialogRef = this.dialog.open(DialogComponent, {data});
dialogRef.afterClosed().subscribe(result => {
if (result) {
this.projectService.joinProject(result).subscribe({
next: (project) =>{
void this.router.navigate(['/p', project.body?.id])
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leaveProject() {
this.projectService.leaveProject(this.id)
¥
deleteProject() {
if (this.owner) {
this.projectService.deleteProject(this.id).subscribe({
next: () =>{
this.socket.disconnectFromSocket()
this.fileService.clearAllData()
void this.router.navigate(['/'])
this.owner = false

project-menu.component.html

<button mat-button [matMenuTriggerFor]="project">IToexT</button>
<mat-menu #project="matMenu" class="mt-1">

<button mat-menu-item (click)="createProject()">CtBOpHTHN</button>

<button mat-menu-item (click)="joinProject()">IIpueanarncs</button>

<button *nglf="!owner" mat-menu-item (click)="leaveProject()">Bin'eqnarics</button>

<button *nglf="owner" mat-menu-item (click)="deleteProject()">Bunamuru</button>
</mat-menu>

user-menu.component.ts
import {Component, Onlnit} from ‘@angular/core’;
import {AuthService} from "../../../../modules/auth/services/auth.service";
import {UserService} from "../../../services/user.service";

@Component({
selector: 'app-user-menu’,
templateUrl: "./user-menu.component.html’,
styleUrl: "./Juser-menu.component.scss'
by,
export class UserMenuComponent implements Onlnit {
profileLetter: string ="
username: string ="

constructor(public authService: AuthService, public userService: UserService) {}

ngOnlnit(): void {
this.userService.getUser().subscribe({
next: user => {
this.username = user.body?.username ?? "

this.profileLetter = this.username.length > 0 ? this.username.charAt(0).toUpperCase() : "

}

3m.
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)
}

signout() {
this.authService.signout().subscribe()

this.authService.setAuthStatus(false)

}
}

user-menu.component.htmi
<button mat-mini-fab style="background: #362f36" [matMenuTriggerFor]="profile">{{ profileLetter
}}</button>
<mat-menu #profile="matMenu" class="mt-1 d-flex">
<button mat-menu-item routerLink="/profile">TIpodims</button>
<button mat-menu-item (click)="signout()">Buiitu</button>
</mat-menu>

dialog-data.dto.ts
export interface DialogData {
title: string
name?: string
placeholder: string
buttonTitle: string

}

file.model.ts
import {UUID} from "crypto";

export class FileModel {
id: UUID;
name: string;
data: string;
content = undefined
fPath?: string

constructor(id: UUID | undefined, name: string, data: string, fPath?: string) {
this.id = id ? id : crypto.randomUUID();
this.name = name;
this.data = data
this.fPath = fPath

}
}

project.dto.ts
export interface Project {
id: string;
name: string;
owner: string;
members: string[];
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role: Role;

¥

export enum Role {
OWNER ='OWNER/,

}

project-object.dto.ts
import {UUID} from "crypto";

export interface ProjectObject {
id?; UUID;
type: 'directory’' | 'file’;
path: string;
name: string;
data?: string;
fPath: string;

user.dto.ts
export interface User {
username?: string;
email?: string;
password?: string;
id?: number;
}
file-socket.service.ts
import {Injectable} from '@angular/core’;
import {Observable} from 'rxjs’;
import {SocketService} from "./socket.service™;
import {ProjectObject} from "../models/project-object.dto™;

@Injectable({
providedIn: ‘root'

)

export class FileSocketService {
constructor(public socket: SocketService) {}

updateFile(change: any, fileld: string): void {
this.socket.getSocket().emit(‘updateFile', change, fileld);
¥

fileUpdated(fileld?: string): Observable<any> {
return new Observable(observer => {
this.socket.getSocket().on(‘fileUpdates’, (operations: any, id: string) => {
if (fileld ===id) {
observer.next(operations);

}
if (tfileld) {
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observer.next({operations, id});

}
b
b;
}

addFile(obj: ProjectObject) {
this.socket.getSocket().emit(‘addFile’, obj)
}

renameFile(path: string, newName: string) {
this.socket.getSocket().emit(‘'renameFile’, path, newName);

}

removeFile(path: string) {
this.socket.getSocket().emit('removeFile', path);

}

onAddFile(): Observable<ProjectObject>{
return new Observable(observer => {
this.socket.getSocket().on(‘addFile’, (obj: ProjectObject) => {
console.log("==" + obj.data)
observer.next(obj);
b
b
}

onRenameFile(): Observable<{path: string, newName: string}> {
return new Observable(observer => {
this.socket.getSocket().on(‘'renameFile’, (path: string, newName: string) => {
observer.next({path, newName});
b
b
}

onRemoveFile(): Observable<string> {
return new Observable(observer => {
this.socket.getSocket().on(‘removeFile', (path: string) => {
observer.next(path);
b
b
}
¥

project.service.ts
import {Injectable} from '@angular/core’;
import {HttpClient} from "@angular/common/http™;
import {env} from "../../../environments/environment";
import {BehaviorSubject} from "rxjs";
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import {Project} from "../models/project.dto”;

import {Router} from "@angular/router";

import {FileService} from "../../modules/workspace/services/file.service";
import {SocketService} from "./socket.service™;

@Injectable({
providedin: ‘root’
b
export class ProjectService {
private apiUrl = env.API_URL;
public projectSubject = new BehaviorSubject<Project | null>(null);
public project$ = this.projectSubject.asObservable();

constructor(private http: HttpClient, private router: Router,
private fileService: FileService, private socket: SocketService) {}

public joinProject(projectld: string) {
if (this.projectSubject.value '==null) {
this.leaveProject(this.projectSubject.value?.id)
}
return this.http.post<Project>("${this.apiUrl}project/join/${projectid}", {},
{observe: 'response’, withCredentials: true})

}

public createProject(name: string) {
if (this.projectSubject.value '==null) {
this.leaveProject(this.projectSubject.value?.id)
¥
return this.http.post<Project>("${this.apiUrl}project’, name,
{observe: 'response’, withCredentials: true})

}

public leaveProject(projectld: string) {
this.socket.disconnectFromSocket()
this.fileService.clearAllData()
void this.router.navigate(['/'])
this.projectSubject.next(null);
this.http.post("${this.apiUrl}project/leave/${projectld}", {}, {observe: response’, withCredentials:
true}).subscribe()

}

openProject(files: FileList) {
if (files) {
Array.from(files).forEach((file) => {
const reader = new FileReader();
reader.onload = (e: any) => {
this.fileService.addFile(‘file', ", this.fileService.filesSubject.value, ", file.name, true, undefined,
e.target.result)

j
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reader.readAsText(<Blob>file);
b
}
¥

public deleteProject(projectld: string) {
this.socket.disconnectFromSocket()
this.fileService.clearAllData()
void this.router.navigate(['/1)
this.projectSubject.next(null);
return this.http.delete("${this.apiUrl}project/${projectld}", {observe: 'response', withCredentials:
true})

}

public getProject(projectld: string) {
this.http.get<Project>("${this.apiUrl}project/${projectld} ", {observe: 'response’, withCredentials:
true})
.subscribe({
next: (response) => this.projectSubject.next(response.body),
error: (e) => console.error(e)
}
)
}
}

project-socket.service.ts
import {Injectable} from '@angular/core’;
import {Observable} from 'rxjs’;
import {FileService} from "../../modules/workspace/services/file.service";
import {FileModel} from "../models/file.model";
import {SocketService} from "./socket.service";

@Injectable({
providedIn: 'root'
by,
export class ProjectSocketService {
constructor(public fileService: FileService, public socket: SocketService) {}

public memberListUpdate() {
return new Observable<string[]>(observer => {
this.socket.getSocket().on(‘projectUserListUpdated’, (members: string[]) => {
observer.next(members);
b
b
}

public onRequestFiles() {
this.socket.getSocket().on(‘requestFiles', (recipientld: string) => {
this.socket.getSocket().emit(‘files', this.fileService.filesSubject.value, recipientld);
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)
}

public onFilesReceived() {
this.socket.getSocket().on('files', (files: FileModel[]) => {
this.fileService.filesSubject.next(files);

b))
}
}

socket.service.ts
import {Injectable} from '@angular/core’;
import io from 'socket.io-client’;
import {env} from "../../../environments/environment";

@Injectable({
providedIn: ‘root'

b

export class SocketService {
private readonly socket;

constructor() {
this.socket = io(env.SOCKET_URL, {autoConnect: false, transports: ["websocket"]});

}

connectToSocket(projectld: string | undefined) {
if (this.socket) {
this.socket.io.opts.query = {projectld: projectld};
this.socket.connect();

}
}

disconnectFromSocket() {
if (this.socket) {
this.socket.disconnect();

}
}

public getSocket() {
return this.socket;

}
}

user.service.ts
import { Injectable } from ‘@angular/core’;
import {env} from "../../../environments/environment";
import {User} from "../models/user.dto™;
import {HttpClient} from "@angular/common/http";
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@Injectable({
providedin: ‘root’

»

export class UserService {
private apiUrl = env.APl_URL,;

constructor(private http: HttpClient) {}

public getUser() {
return this.http.get<User>("${this.apiUrl}user’, { observe: 'response’, withCredentials: true })

}

public updateUser(user: User) {
return this.http.patch<User>("${this.apiUrl}user’, user,{ observe: 'response’, withCredentials: true })

}

public deleteUser() {
return this.http.delete("${this.apiUrl}user’, { observe: 'response’, withCredentials: true })

}
}

login.component.ts
import {Component} from '@angular/core’;
import {FormControl, FormGroup, Validators} from "@angular/forms™;
import {AuthService} from "../../services/auth.service";
import {User} from "../../../../core/models/user.dto";
import {Router} from "@angular/router";

@Component({
selector: 'app-login’,
templateUrl: "./login.component.html’,
styleUrl: "./login.component.scss'
by
export class LoginComponent {
signinForm = new FormGroup({
email: new FormControl(", [Validators.required, Validators.email]),
password: new FormControl(", Validators.required)

H

constructor(private authService: AuthService, private router: Router) {

}

getControl(name: string): FormControl {
return this.signinForm.get(name) as FormControl;

}

onSubmit() {
const user: User = {
email: this.signinForm.get('email’)?.value || ",
password: this.signinForm.get(‘password')?.value || "
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b
this.authService.signin(user).subscribe({
next: () =>{
void this.router.navigate(['/'])
h
error: err => {
if (err.status === 401) {
this.signinForm.controls.email.setErrors({'incorrect’: true})
this.signinForm.controls.password.setErrors({'incorrect'; true})

login.component.html
<div class="auth-window">
<mat-card class="d-flex flex-column align-items-center">
<mat-card-header class="mb-3">
<mat-card-title>Bxin</mat-card-title>
</mat-card-header>
<mat-card-content>
<form class="d-flex flex-column align-items-center" [formGroup]="signinForm">
<app-custom-input [control]="getControl(‘email")"
placeholder="Enektponna nomra"
requiredErrorMessage="BBeniTb enekTpoHHY anpecy'>
</app-custom-input>
<app-custom-input [control]="getControl(‘password")"
placeholder="TTapomns"
requiredErrorMessage="Bsezith naposp"
isPassword="true">
</app-custom-input>
</form>
</mat-card-content>
<mat-card-actions class="d-flex justify-content-evenly w-100">
<button routerLink="/signup" mat-stroked-button>3apeectpyBarucs</button>
<button (click)="onSubmit()" mat-raised-button>VYBiiitu</button>
</mat-card-actions>
<app-social-login></app-social-login>
</mat-card>
</div>
signup.component.ts
import { Component } from ‘@angular/core’;
import { FormGroup, FormControl, Validators } from '@angular/forms’;
import {AuthService} from "../../services/auth.service™;
import {User} from "../../../../core/models/user.dto";
import {Router} from "@angular/router";

@Component({

3m.
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selector: ‘app-signup’,
templateUrl: *./signup.component.html’,
styleUrl: "./signup.component.scss'
1)
export class SignupComponent {
sighupForm = new FormGroup({
name: new FormControl(", Validators.required),
email: new FormControl(", [Validators.required, Validators.email]),
password: new FormControl(", Validators.required)

H:

constructor(private router: Router, private authService: AuthService) {}

getControl(name: string): FormControl {
return this.signupForm.get(name) as FormControl;

}

onSubmit() {
if (this.signupForm.valid) {

const user: User = {
username: this.signupForm.get('name’)?.value || ",
email: this.signupForm.get(‘email’)?.value || ",
password: this.signupForm.get(‘password’)?.value || "

b

this.authService.signup(user).subscribe({
next: () =>{

this.authService.signin(user).subscribe({
next: () =>{
void this.router.navigate(['/])
}
ok
b
error: () => this.signupForm.controls.email.setErrors({'exists": true})
ok
¥
¥
}

signup.component.html
<div class="auth-window">
<mat-card class="d-flex flex-column align-items-center">
<mat-card-header class="mb-3">
<mat-card-title>Peectpamis</mat-card-title>
</mat-card-header>
<mat-card-content>
<form class="d-flex flex-column align-items-center" [formGroup]="signupForm">
<app-custom-input [control]="getControl('name’)"
formControlName="name"
placeholder="Im's"
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requiredErrorMessage="BBeniTh cBOE iM's1">
</app-custom-input>
<app-custom-input [control]="getControl(‘email")"
placeholder="EnexTponna nomra"
requiredErrorMessage="BBeniTh elnekTpoHHy aapecy'>
</app-custom-input>
<app-custom-input [control]="getControl(‘password")"
placeholder="Tlaponn"
requiredErrorMessage="BBexiTs maposs"
isPassword=true>
</app-custom-input>
</form>
</mat-card-content>
<mat-card-actions class="d-flex justify-content-evenly w-100">
<button (click)="onSubmit()"" mat-raised-button>3apeectpyBaTrcsa</button>
<button routerLink="/login" mat-stroked-button>Vsiitru</button>
</mat-card-actions>
<app-social-login></app-social-login>
</mat-card>
</div>

auth.service.ts
import {Injectable} from '@angular/core’;
import {BehaviorSubject, Observable, tap} from "rxjs";
import {env} from "../../../../lenvironments/environment";
import {HttpClient} from "@angular/common/http";
import {User} from "../../..[core/models/user.dto";
import {ProjectService} from "../../..Icore/services/project.service";

@Injectable({
providedIn: ‘root'
by
export class AuthService {
private apiUrl = env.APl_URL;
private isAuthenticatedSubject = new BehaviorSubject<boolean>(false);
public isAuthenticated$: Observable<boolean> = this.isAuthenticatedSubject.asObservable();

constructor(private http: HttpClient, private projectService: ProjectService) {}

signup(userBody: User): Observable<any> {
return this.http.post("${this.apiUrl}auth/signup’, userBody, {observe: 'response’, withCredentials:
true});

}

signin(loginBody: User) {
return this.http.post<User>("${this.apiUrl}auth/signin’, loginBody, {observe: ‘response’,
withCredentials: true})

}

Apx.
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sighout(): Observable<any> {
let id = this.projectService.projectSubject.value?.id
if (id) {
this.projectService.leaveProject(id)

¥
return this.http.post("${this.apiUrl}auth/signout’,{},{observe: 'response’, withCredentials: true});

}

checkAuthStatus() {
return this.http.get("${this.apiUrl}auth/session’, {observe: 'response’, withCredentials: true}).pipe(
tap({
next: () => this.isAuthenticatedSubject.next(true),
error: () => this.isAuthenticatedSubject.next(false)

setAuthStatus(isAuthenticated: boolean) {
this.isAuthenticatedSubject.next(isAuthenticated);

}
}

auth.routing.ts
import {NgModule} from ‘@angular/core’;
import {Routes, RouterModule} from '@angular/router’;
import {LoginComponent} from "./components/login/login.component";
import {SighupComponent} from "./components/signup/signup.component";

const routes: Routes = [{
path: 'login’,
component: LoginComponent
}
{
path: 'signup’,
component: SignupComponent

]

@NgModule({
imports: [RouterModule.forChild(routes)],
exports: [RouterModule]

)
export class AuthRoutingModule {}

profile.component.ts
import {Component, OnlInit} from ‘@angular/core’;
import {FormControl, FormGroup, Validators} from "@angular/forms";
import {UserService} from "../../core/services/user.service";
import {Router} from "@angular/router";
import {User} from "../../core/models/user.dto™;

Apx.
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import {AuthService} from "../auth/services/auth.service";

import {MatDialog} from "@angular/material/dialog";

import {DeleteDialogComponent} from "./delete-dialog.component™;
import {ProjectService} from "../../core/services/project.service";

@Component({
selector: ‘app-profile’,
templateUrl: "./profile.component.html’,
styleUrl: "./profile.component.scss'
1)
export class ProfileComponent implements Onlnit {
profileForm = new FormGroup({
username: new FormControl("),
email: new FormControl(", Validators.email),
password: new FormControl(")

H

constructor(public userService: UserService, private router: Router, private authService: AuthService,
private dialog: MatDialog, private projectService: ProjectService) {

}

ngOnlnit(): void {
this.userService.getUser().subscribe({
next: user => {
this.profileForm.patchValue({
username: user.body?.username ?? ",
email: user.body?.email ?? "

1

H:
}

delete() {
const dialogRef = this.dialog.open(DeleteDialogComponent);
dialogRef.afterClosed().subscribe(result => {
if (result) {
this.userService.deleteUser().subscribe();
let id = this.projectService.projectSubject.value?.id
if (id) {
this.projectService.leaveProject(id)
}
this.authService.setAuthStatus(false)
void this.router.navigate(['/']);

H
}

save() {

const updatedUser: User = {
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...(this.profileForm.value.username?.trim() && {username: this.profileForm.value.username.trim()}),
...(this.profileForm.value.email?.trim() && {email: this.profileForm.value.email.trim()}),
...(this.profileForm.value.password?.trim() && {password: this.profileForm.value.password.trim()})
h
if (Object.values(updatedUser).some(value => value !== undefined)) {
this.userService.updateUser(updatedUser).subscribe({
next: () => void this.router.navigate(['/]),

error: () =>{
this.profileForm.controls.email.setErrors({'exists": true});
¥
b
¥
}

}

profile.component.html
<div class="auth-window">
<mat-card class="d-flex flex-column align-items-center">
<mat-card-header class="mb-3">
<mat-card-title>TIpodinp</mat-card-title>
</mat-card-header>
<form [formGroup]="profileForm" class="d-flex flex-column align-items-center">
<mat-form-field class="profile-input-field">
<input matInput placeholder="Im's" formControlName="username">
</mat-form-field>
<mat-form-field class="profile-input-field">
<input matlnput placeholder="Enexrponna nomra" formControlName="email">
<mat-error *nglf="profileForm.controls.email.errors?.['exists’]">
KopucryBad 3 Takoro agpecoro ell. IMOIITH BXKe iCHy€
</mat-error>
<mat-error *nglf="profileForm.controls.email.errors?.['email]">
Hexopektha agpeca €1eKTPOHHOI MOLITH
</mat-error>
</mat-form-field>
<mat-form-field class="profile-input-field">
<input matInput placeholder="Hoguii maposs" formControlName="password">
</mat-form-field>
<mat-card-actions class="d-flex justify-content-evenly w-100">
<button routerLink=""" mat-stroked-button>CkacyBaru</button>
<button (click)="delete()" color="warn" mat-raised-button>Bugamuru</button>
<button (click)="save()" mat-raised-button>36eperru</button>
</mat-card-actions>
</form>
</mat-card>
</div>

delete-dialog.component.ts
import { Component } from ‘@angular/core’;
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@Component({
selector: 'app-confirm-delete-dialog’,
template:
<h2 mat-dialog-title>ITinTBeppKeHns BuaaneHHs</h2>
<div mat-dialog-content>
<p>Bu BrieBHEHi, 110 X04YeTe BUIAINTH CBii akayHT?</p>
</div>
<div mat-dialog-actions>
<button mat-button [mat-dialog-close]="false">Ckacysaru</button>
<button mat-button [mat-dialog-close]="true" color="warn">Bunaauru</button>
</div>

)

export class DeleteDialogComponent {}

file.service.ts
import {Injectable} from '@angular/core’;
import {FileModel} from "../../../core/models/file.model";
import {BehaviorSubject, Observable} from "rxjs";
import {DialogData} from "../../../core/models/dialog-data.dto";
import {DialogComponent} from "../../../shared/components/dialog/dialog.component”;
import {MonacoTreeElement} from "ngx-monaco-tree";
import {MatDialog} from "@angular/material/dialog™;
import {FileSocketService} from "../../..Icore/services/file-socket.service";
import {UUID} from "crypto™;
import {ProjectObject} from "../../../core/models/project-object.dto";
import JSZip from ‘jszip";
import {saveAs} from ‘file-saver;

@Injectable({
providedIn: 'root'
by,
export class FileService {
public files: any[] =]
public openFiles: FileModel[] =[]

private tablndexSubject = new BehaviorSubject<number | null>(null);
public tabIndexObservable$ = this.tablndexSubject.asObservable();

filesSubject = new BehaviorSubject<FileModel[]>(this.files);
filesObservable$: Observable<FileModel[]> = this.filesSubject.asObservable();

openFilesSubject = new BehaviorSubject<FileModel[]>(this.openFiles);
openFilesObservable$: Observable<FileModel[]> = this.openFilesSubject.asObservable();

constructor(public socket: FileSocketService, public dialog: MatDialog) {
this.socket.fileUpdated().subscribe(({operations, id}) => {
if (Ithis.openFilesSubject.value.some(file => file.id === id)) {
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this.applyChanges(id, operations);

b
}

createFile(type: 'directory' | 'file', path: string, localTree: MonacoTreeElement[], fullPath: string) {
const title = type === 'directory' ? "HoBa nupexropis" : "HoBuii daiin";
const data: DialogData = {buttonTitle: "CtBoputu", placeholder: "Hazsa", title: title}
const dialogRef = this.dialog.open(DialogComponent, {data});
dialogRef.afterClosed().subscribe(name => {
if (name) {
this.addFile(type, path, localTree, fullPath, name, true)
}
b
}

public addFile(type: ‘directory' | file', path: string, localTree: MonacoTreeElement[], fullPath: string,
name: string, author: boolean = false, id: UUID | undefined = undefined, data: string =") {
const spited = path.split('/");
if (spited.length ===1) {

const newFullPath = “${fullPath}/${name}";
localTree.push(this.file(name, type, newFullPath, id, author, data));
}else {
const file = localTree.find((el) => el.name == path);
if ('file) return;
else if (file.content === undefined) {
const newFullPath = “${fullPath}/${name};
localTree.push(this.file(name, type, newFullPath, id, author, data));
}else {
const newFullPath = “${fullPath}/${path}/${name} ;
file.content.push(this.file(name, type, newFullPath, id, author, data));
¥
}
}else {

const file = localTree.find((el) => el.name == spited[0]);
if (Ifile || Ifile.content) return;
const newFullPath = "${fullPath}/${spited[0]};
this.addFile(type, spited.slice(1).join(’/"), file?.content, newFullPath, name, author, id);
¥
¥

private file(name: string, type: 'directory’ | 'file’, fPath: string, id: UUID | undefined, author: boolean,
data: string ="") {
const path = fPath.replace(/\V[/]*$/, ").slice(1);
if (type ==="file") {
let file = new FileModel(id, name, data, fPath.slice(1))
if (author) {
const obj: ProjectObject = {data: data, fPath: ", id: file.id, name: name, path: path, type: type};
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this.socket.addFile(obj)
¥
this.openFile(file)
return file
}else {
if (author) {
const obj: ProjectObject = {fPath: ", name: name, path: path, type: type};
this.socket.addFile(obj)
}
return {name: name, content: [], type: type}
}
¥

updateFile(path: string, name: string) {
const file = this.findFileRecursive(this.filesSubject.value, path);
if (file '==null) {
file.name = name;
if (file.fPath) {
file.fPath = file.fPath.replace(/["/]*$/, name);
¥
this.filesSubject.next(this.filesSubject.value);
}
}

applyChanges(id: UUID, changes: any[]): void {
const file = this.findFileRecursive(this.filesSubject.value, ", id);
changes.sort((a, b) => a.rangeOffset - b.rangeOffset);
let offset = 0;
for (const change of changes) {
const startindex = this.getindexFromPosition(file.data, change.range.startLineNumber,
change.range.startColumn) + offset;
const endIndex = this.getindexFromPosition(file.data, change.range.endLineNumber,
change.range.endColumn) + offset;
const removedText = file.data.slice(startindex, endIndex);
file.data = file.data.slice(0, startindex) + change.text + file.data.slice(endindex);
offset += change.text.length - removedText.length;

}
}

private getindexFromPosition(fileData: string, lineNumber: number, column: number): number {
const lines = fileData.split(\n");
let index = 0;
for (leti=0; i <lineNumber - 1; i++) {
index += lines[i].length + 1;
¥
index += column - 1;
return index;

}
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openFile(file: FileModel) {
if (file) {
this.openFiles.push(file);
this.openFilesSubject.next(this.openFiles);
¥
}

closeFile(index: number) {
if (index 1==-1) {
this.openFiles.splice(index, 1);
this.openFilesSubject.next(this.openFiles);
¥
}

public switchToTab(name: string) {
const tablndex = this.openFiles.findIndex(file => file.fPath === name);
if (tabIndex !'=="-1) {
this.tabIndexSubject.next(tablndex);
}else {
const fileToOpen = this.findFileRecursive(this.filesSubject.value, name);
if (fileToOpen) {
const fileModel = new FileModel(fileToOpen.id, fileToOpen.name, fileToOpen.data,
fileToOpen.fPath);
this.openFile(fileModel);

}
}
}

private findFileRecursive(items: any[], name: string, id?: UUID): any {
for (const item of items) {

if (litem.content && (item.fPath === name || item.id === id)) {
return item;

¥

if (item.content) {
const foundFile = this.findFileRecursive(item.content, name);
if (foundFile) {

return foundFile;

}
¥
}

return null;

}

public saveFiles() {
const zip = new JSZip;
const processFiles = (items: any[], currentPath: string) => {
for (const item of items) {
if (fitem.content) {
zip.file(item.fPath, item.data);

TAJIL.467200.007 14

3m.

Apk. Ne nokym. Mignuc | Jara

Apx.

45




Yelse {
processFiles(item.content, “${currentPath}/${item.name}");
}
¥
h
processFiles(this.filesSubject.value, ");
zip.generate Async({type: 'blob'}).then(function (content) {
saveAs(content, files.zip");
bk
¥

public clearAllData() {
this.files = [];
this.openFiles = [];
this.tabIndexSubject.next(null);
this.filesSubject.next([]);
this.openFilesSubject.next([]);

resize.service.ts
import { Injectable } from ‘@angular/core’;
import { BehaviorSubject } from 'rxjs’;

@Injectable({
providedIn: 'root'

)

export class ResizeService {

private leftWidthSource = new BehaviorSubject<number>(Math.ceil(window.innerWidth * 0.2));

currentLeftWidth = this.leftwidthSource.asObservable();
constructor() { }

updateLeftWidth(value: number) {
this.leftWidthSource.next(value);

}
}

document-content.component.ts
import {Component, HostListener, Input, OnlInit} from '‘@angular/core’;
import {ResizeService} from "../../services/resize.service";
import {FileModel} from "../../../..[core/models/file.model™;
import {FileSocketService} from "../../../../core/services/file-socket.service";
import { languageExtensions } from "../../../../../assets/language-extensions';

@Component({
selector: 'app-document-content’,
templateUrl: "./document-content.component.html’,
styleUrl: *./document-content.component.scss'
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)

export class DocumentContentComponent implements Onlnit {
@Input() file!: FileModel
width: number = 0;
isRemoteChange = false;
editor: any;
editorOptions = {theme: 'vs-dark’, language:"java", automaticLayout: true};
constructor(private socket: FileSocketService, protected resizeService: ResizeService) {}

@HostListener(‘'window:resize', ['$event)
onResize() {
this.resize()

}

ngOnlnit(): void {
this.socket.fileUpdated(this.file.id).subscribe((operations: any) => {
if (this.editor && this.editor.getModel()) {
this.isRemoteChange = true;
this.editor.getModel().applyEdits(operations);

}
H

this.resize();

}

getLanguageFromExtension(fileName: string): string {
const fileExtension = fileName.split(".").pop()?.toLowerCase() || ";
return languageExtensions[fileExtension] || ‘plaintext’;

}

resize() {
this.resizeService.currentLeftWidth.subscribe(value => {
this.width = window.innerWidth - value;
b
}

onEditorInit(editor: any) {
this.editor = editor;
this.editor.language = this.getLanguageFromExtension(this.file.name)
this.editor.onDidChangeModelContent((event: any) => {
if (Ithis.isRemoteChange && !event.isFlush) {
const operations = event.changes.map((change: any) => ({
range: change.range,
text: change.text

)k
this.socket.updateFile(operations, this.file.id);
}
this.isRemoteChange = false;
H;

}
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document-content.component.html
<ngx-monaco-editor class="d-flex flex-grow-1" [options]="editorOptions" [(ngModel)]="file.data"
[style.width.px]="width" (onInit)="onEditorInit($event)"></ngx-monaco-editor>

file-tree.component.ts
import {Component, OnDestroy, Onlnit} from '@angular/core’;
import {ContextMenuAction, MonacoTreeElement} from "ngx-monaco-tree";
import {DialogData} from "../../../../core/models/dialog-data.dto";
import {DialogComponent} from "../../../../shared/components/dialog/dialog.component";
import {MatDialog} from "@angular/material/dialog™;
import {FileService} from "../../services/file.service";
import {FileSocketService} from "../../../..Icore/services/file-socket.service";
import {ProjectSocketService} from "../../../../core/services/project-socket.service";
import {ProjectObject} from "../../../../core/models/project-object.dto™;
import {Subscription} from "rxjs";

@Component({
selector: ‘app-file-tree',
templateUrl: "./file-tree.component.html’,
styleUrl: "./file-tree.component.scss'
b
export class FileTreeComponent implements Onlnit, OnDestroy {
dark: boolean = true;
author: boolean = false;

tree: any[] = [I;
private subscriptions: Subscription[] = [];

constructor(public dialog: MatDialog, public fileService: FileService,
public fileSocket: FileSocketService, public projectSocket: ProjectSocketService) {}

ngOnlnit(): void {
this.projectSocket.onRequestFiles();
this.projectSocket.onFilesReceived();

this.subscriptions.push(
this.fileService.filesObservable$.subscribe({
next: f =>this.tree = f
b
this.fileSocket.onAddFile().subscribe((o: ProjectObject) => {
console.log(o.data)
this.fileService.addFile(o.type, o.path, this.tree, o.fPath, 0.name, false, 0.id, o0.data)
b
this.fileSocket.onRenameFile().subscribe(({path, newName}) => {
this.rename(newName, path, this.tree);

1,
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this.fileSocket.onRemoveFile().subscribe((path) => {
this.remove(path, this.tree);
b
);
¥

ngOnDestroy(): void {
this.subscriptions.forEach(subscription => subscription.unsubscribe());

}

handleContextMenu(action: ContextMenuAction) {
switch (action[0]) {
case 'new_directory":
return this.fileService.createFile('directory’, action[1], this.tree, "™";
case new_file".
return this.fileService.createFile(‘file', action[1], this.tree, ");
case 'delete_file"
this.author = true;
return this.remove(action[1], this.tree);
case 'rename_file"
this.author = true;
return this.renameWindow(action[1], this.tree);
}
}

private renameWindow(path: string, localTree: MonacoTreeElement[]) {
const data: DialogData = {buttonTitle: "IlepelimenyBatu", placeholder: "Ha3sa", title:
"IepeiimenyBatu"}
const dialogRef = this.dialog.open(DialogComponent, {data});
dialogRef.afterClosed().subscribe(result => {
if (result) {
this.rename(result, path, localTree)
¥
b
¥

rename(name: string, path: string, localTree: MonacoTreeElement[], index = 0) {
const parts = path.split('/");
const part = parts[index];
const file = localTree.find(el => el.name === part);
if (Ifile) return;
if (this.author) {
this.fileSocket.renameFile(path, name)
this.author = false;
¥
if (index === parts.length - 1) {
file.name = name
this.fileService.updateFile(path, name);
} else if (file.content) {
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this.rename(name, path, file.content, index + 1);

}
}

remove(path: string, localTree: MonacoTreeElement[], closeAllInDir = true) {
const closeFileByPath = (filePath: string) => {
const index = this.fileService.openFiles.findIndex(file => file.fPath === filePath);
if (index 1==-1) this.fileService.closeFile(index);
b
const processDirectory = (dirPath: string, tree: MonacoTreeElement[]) => {
tree.forEach(el => {
const fullPath = “${dirPath}/${el.name};
el.content ? processDirectory(fullPath, el.content) : closeFileByPath(fullPath);
b
h
if (closeAllInDir) {
const [name] = path.split('/");
const dir = localTree.find(el => el.name === name);
if (dir?.content) processDirectory(name, dir.content);
}
closeFileByPath(path);
const [name, ...rest] = path.split(/);
const index = localTree.findIndex(el => el.name === name);
if (this.author) {
this.fileSocket.removeFile(path);
this.author = false;
}
if (index 1==-1) {
if (rest.length ===0) {
localTree.splice(index, 1);
}else {
const content = localTree[index].content;
if (content) this.remove(rest.join(’/"), content, false);
}
¥
¥
}

file-tree.component.html
<monaco-tree class="d-flex flex-grow-1"
[theme]="dark ? 'vs-dark' : 'vs-light™
[tree]="tree"
(clickFile)="fileService.switchToTab($event)"
(clickContextMenu)="handleContextMenu($event)"
></monaco-tree>

tabs.component.ts
import {Component, HostListener, Onlnit, ViewChild} from '‘@angular/core’;
import {ResizeService} from "../../services/resize.service";
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import {MatTabGroup} from "@angular/material/tabs";
import {FileService} from "../../services/file.service";
import {FileModel} from "../../../..[core/models/file.model™;

@Component({
selector: 'app-tabs’,
templateUrl: "./tabs.component.html’,
styleUrl: "./tabs.component.scss'

b

export class TabsComponent implements Oninit {
@ViewChild(‘tabGroup") tabGroup!: MatTabGroup;
tabs: FileModel[] =]
width: number = 0;

constructor(protected resizeService: ResizeService, protected fileService: FileService) {}

@HostListener(‘window:resize', ['Sevent])
onResize() {
this.resize()

}

closeTab(index: number) {
this.fileService.closeFile(index)

}

resize() {
this.resizeService.currentLeftWidth.subscribe(value => {
this.width = window.innerWidth - value;
if (this.tabGroup) {
this.tabGroup.updatePagination()

}
H
}

ngOnlnit(): void {
this.resize()
this.fileService.openFilesObservable$.subscribe({
next: t => this.tabs =t
b
this.fileService.tablndexObservable$.subscribe(tablndex => {
if (tabIndex '==null) {
this.tabGroup.selectedindex = tabIndex;
}
b
¥
}
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tabs.component.html
<mat-tab-group mat-stretch-tabs="false" class="d-flex" [style.width.px]="width" #tabGroup>
<mat-tab *ngFor="let file of tabs; let index = index">
<ng-template mat-tab-label>
<span class="user-select-none">{{file.name} }</span>
<button style="pointer-events: auto;" (click)="closeTab(index);$event.stopPropagation()" mat-icon-
button><mat-icon>close</mat-icon></button>
</ng-template>
<app-document-content class="d-flex flex-grow-1 flex-column" [file]="file"></app-document-
content>
</mat-tab>
</mat-tab-group>

workspace-main.component.ts
import {Component, HostListener, OnlInit} from ‘@angular/core’;
import {ResizeService} from "../../services/resize.service";
import {ActivatedRoute} from "@angular/router";
import {ProjectService} from "../../../../core/services/project.service";

@Component({
selector: 'app-workspace-main',
templateUrl: *./workspace-main.component.html’,
styleUrl: "./workspace-main.component.scss'
b
export class WorkspaceMainComponent implements Onlinit {
leftWidth = 384;
leftVisible = true;
isResizing = false;
minWidth = 0;
maxWidth = 0;

constructor(private resizeService: ResizeService, private route: ActivatedRoute, private projectService:
ProjectService) {

}

ngOninit(): void {
this.minWidth = window.innerWidth * 0.05;
this.maxWidth = window.innerWidth * 0.95;
this.leftWidth = Math.ceil(window.innerWidth * 0.2);

let id: string = this.route.snapshot.params['id']
if (id) {
this.projectService.getProject(id)
¥
¥

@HostListener(‘document:mousemove’, ['$event)
onMouseMove(event: MouseEvent) {
if (this.isResizing) {
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const newValue = Math.max(this.minWidth, Math.min(this.maxWidth, event.clientX));
this.resizeService.updateLeftWidth(newValue);
this.leftWidth = newValue;

}
}

@HostL.istener(‘document:mouseup’)
onMouseUp() {
this.isResizing = false;

}

startResizing() {
this.isResizing = true;

}

toggleLeft(): void {
this.leftVisible = !this.leftVisible;
if (this.leftVisible) {
this.resizeService.updateLeftWidth(this.leftWidth);
}else {
this.resizeService.updateLeftwWidth(0);
}
}
}

workspace-main.component.html
<div class="d-flex flex-row" style="height: calc(100vh - 48px)">
<div *nglf="leftVisible" class="d-flex overflow-x-hidden position-relative"
[style.width.px]="leftWidth">
<app-file-tree class="d-flex flex-grow-1"></app-file-tree>
<button class="button-close" (click)="toggleLeft()">
<mat-icon>keyboard_arrow_left</mat-icon>
</button>
</div>
<div *nglf="leftVisible" class="resizer flex-shrink-0" (mousedown)="startResizing()"></div>
<div class="d-flex flex-grow-1 position-relative" style="background: #1E1E1E">
<button *nglf="1leftVisible" class="button-open" (click)="toggleLeft()">
<mat-icon>keyboard_arrow_right</mat-icon>
</button>
<app-tabs class="d-flex"></app-tabs>
</div>
</div>
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