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2026 MiHicTepcTBO OCBITH | Hayku YkpaiHu IBaHO-®paHKiBCbKUA HALLiOHANbHUIA TEXHIYHWIA yHIBEPCUTET HAadTK | rady ®akynbTeT iHopmaLinHMX
TexHonorin Kadegpa iHpopmMaLiHo-TeNnekoMyHikauiHUX TEXHOMOTIN Ta CUCTEM

Yymakesuy HOpiin KOpirioBuy
pisBuLLe, iM's, N0 6aTbKOBI)

YK 004.415.2: 004.774
(Linnekc) BAKAJTTABPCbKA POBOTA

[MpoekTyBaHHA iHhopMaLinHOT cMCTEMM OHNaH-cepBicy BidyaribHOT opraHizauii
iHdbopmaLlii Ans KoNekTUBHOI poboTH

E—LaaBa po6oTu)

IHdopMaLiiHi cuctemn Ta TexHonorii
(Ha3Ba OCBITHLOI Nporpamu)

126 - Ipmau,iﬁHi CUCTEMM Ta TEXHOMOTIT

(wmcpp

asBa_cnewjanbHoCTi)_

Po6oTta MicTUTb pesynbraTyt BNacHWUX AOCNiAKEHb, BUKOPUCTAHHS ifel, pe3ynbTaTiB i TEKCTIB iHLUNX aBTOPIB MAKTh MOCUNAHHSA Ha BiAMNOBIAHE [XEpeno:

3p06yBay OCBITHLOMO CTyNEHs Yymakeuwms tO. 0.
(nignwuc, iHiyianu Ta npissuLLe 3nobyBava)



HaykoBui kepiBHUK noueHT BonmHebkuin O. |.

( nignwuc, npisBuLle, iM’s, No 6aTbKOBI, HAYKOBWIA CTYMiHb, BYEHE 3BaHHA kepiBHMKA) JonyweHo Ao 3axucTy B. o. 3aBigyBava
kadenpun 3amixoBcbka O. J1. (nocaga) (nignuc) (aata) (iHiuianu Ta npissuLle) IBaHo-PpaHkiBcbk — 2026 IBaHO-PpaHKiBCbKUIA HALLiOHANbHUIA TEXHIYHWUIA
yHiBEpcuTeT HadTy i rasy (NoBHe HaMEeHyBaHHA 3aknany BuLLOI 0CBiTM) dakynbTeT iHhopMaLinHMX TexHonorin Kadeapa iHpopmauinHo-
TenekoMyHikaLiiHMX TexHonorin Ta cuctem OCBITHIN piBeHb 6akanaBp CneuianbHicTb 126 — [HhopmaLiiHi cuctemu Ta TexHonorii (wudp i Has3ga) _
SATBEPIKYIO
3aBigyBay kadeapu ITTC

3amixoscbka O. J1.
« » 2026 poky 3 AB 1 AHH A HA BAKANTABPCbKY POBOTY CTYAEHTOBI

1. Tema po6oTu MpoekTyBaHHs iH(POPMALLIHOT CUCTEMMW OHMaWH-CEPBICY Bi3yanbHOI

praHizauii iHdpopmaLii Ans KonekTMBHOT poboTn |
epiBHUK poboTn, gou. kad. [TTC BonuHcekui O. 1. I
ltd‘upiaavm.le, iM’s1, no 6aTbKOBi, HAYKOBWIA CTYMiHb, BYEHE 3BAHHS)
3aTBepAXKeHi Hakasom 3aknagy BULLOI OCBITW Big “ 07 ” kBiTHA 202 Ky No 163/7
_2. CTpok nofaHHs cTyaeHToM poboTu 3. BuxigHi gani go po6otn Beb pecypcu 3 aHanoramu:

excalidraw.com,

explaineverything.com, Diagrams.net; ana peanisaduii iHdhopmauiiHoi cuctemm
BMKOpUCTaHo 6a3y AaHux postgresql.org, permBopK Ans—epBepHOi YacTiHM Ruby on
Rails, 6ibnioteky ans knieHTcbkoi YactuHu React, CSS dppenmBopk Tailwind,

6ibnioTeky Anst po6otu 3 rpacpikoto Konva. |
4. 3mick CbscHioBanbHo 3anuckm (nepenik nuTaHb, LWO iX eXUTb PO3po6UTI)
[OCHIMKEHHA cepefoBuLLa Ta fOrikv BidyanbHOT BSECMO,CI,;EﬂpOGKTyBaHHH apxiTekTypu
Ta KOMMOHEHTIB iHdopMaLiiHoi cuctemu; Peanisauisi nporpamHoro 3abesneyvyeHHs )
5. I'Iepen;ﬁjlpeaeHTauiﬁHoro mMatepiany (3 TO4HUM 3a3Ha4YeHHsIM 0BOB’A3KOBUX
npeseHTalLiin)

BapiaHTV BUKOPUCTaHHSA OHNaNH-CepBicy BidyanbHOi opraHisadii indpopmaLii. Usecase
piarpama; giarpama po6o4mx NoTokiB BE6-A0LLKM AN opraHisaLii BidyansbHoi
iHpopmaLii; cueHapii iHiuianisauii HoBoro poboyoro cepefosuLLa Ta OHOBOIO
36epexeHHs rpadiYHNX MaHinynsAuii; cLueHapin HanawTyBaHHS CrinbHOro AOCTYnNy;
6a3a aaHux Be6G-A0LLKM Ans opraHisauii BidyanbHoi iHpopmalii; giarpama KoHTponepis;
iHdbopmaLliiHa cuctema oHnanH-cepBicy BidyanbHOI opraHisauii iHdpopmauii ans
KONMEeKTUBHOI poboTU. poboyi BikHa |

@. KoHcynbTaHTu po3ginis npoekTy (po6otn)
Pospin

KoHcynbraHT
Mignuc, pata
3aBoaHHs
BuaaB
3aBaaHHs
NpUNHAB
17 Bonuxcbkuia O. |.

7. [Jata Bupgadi 3aBgaHHa: 13.01.2026 p.

EJ(AJ'IEH,D,APHI/II?I MMNAH _CtyaeHt Yymakesuu 0. 10.
_ (_nipnuc ) (npisBuwle Ta iHiuianu) KepieHnk po6otn BonuHebkuin O. I. ( nignuc ) (npissuLle Ta iHiuianu)

1 . . . -
o 3/n Hasea eTaniB 6akanaBpcbkoi poboTu TepmiH BUKOHAHHS _eTaniB
_MNpumitka 1. AHani3 npeameTHOi 06nacTi Ta ornsg iCHyl4nx
cucTeM Ans cninbHoi BidyanbHOT poboTu

(Excalidraw, Draw.io)

13.01.2026 -
05.02.202.
BukoHaHo

2.

MogentoBaHHs 6isHec-npouecis (IDEF, DFD,
BPMN 2.0), pospobka UML-giarpam Ta kapt
kopucTyBaubkoro gocsigy (UJM, CJM)
05.02.2026 -

01.03.2026 p.



BukoHaHo

3.

MpoekTyBaHHA pensuiiHoi 6a3n gaHmx
(PostgreSQL), nobyaosa KoHUenTyansHoi Ta
NoriyHoi Mogenewn i3 NpoBeAeHHSAM
HopMmanisauii

01.03.2026 -

07.03.2026=p.

BukoHaHo

4.

MporpamHa peanisaLisi cepBepHOi YacTUHU
(Ruby on Rails API), HanawTyBaHHs
aBTeHTUiKaLii (Devise) Ta ponbosoi moaeni
poctyny (Pundit)

07.03.2026 -

18.03.202@. BukoHaHo 5. Po3pobka knieHTcbkoro SPA-poaatky Ha 6asi React i TypeScript (katanor gowok, opmu
aBTOpU3aLlii, MeHI0 aAMiHICTpyBaHHA KOMaHAN)
18.03.2026 -

01.04.2026 p.

BukoHaHo

6.

IHTerpauis rpadiyHoro pyuisi react-konva ans
06pobku 06'ekTiB HA NOMOTHI Ta peanisauis

cucTemMu icTopii nokanbHux 3miH (Undo/Redo)
01.04.2026 -

1.05.2026 p.

BukoHaHo

[il)daopmneHHH NosiCHIOBaNbHOT 3anvcky Ta rpadpivyHoro _martepiany.
1.05.2026 -
20.05.2026 p.
BukoHaHo
8.
E}'bp,aHHﬂ po60oTK Ha peLeH3yBaHHs Ta NiAroToBKa 40 3aXUCTY.
20.05.2026 -
04.06.2026 p. PEQEPAT Po3paxyHkoBo-nosicHioBanbHa 3anucka: 70 cTopiHok, 26 mantoHkis, 9 tabnuui, 31
nocunatb, 3 goaaTtku.
O6'ekT [OCHIMKEHHS — NPOLIEC NPOEKTYBAHHS Ta iMMNIIEMEHTYBaHHS
iHdbopMmaLiiH1X cucTem Ans cninbHoI BidyanbHOi po6oTy Ta opraHisadii 4aHux y rpynax.

MeTa poboT — CUCTEMHMIA aHarni3, MPOEKTYBaHHS Ta NpaKkTU4YHa nporpamHa
peanisauis iHdopmauiiHoi cuctemn (Bebgoaartka) Ans KONeKTUBHOI BidyanbHOT
opraHisauii 4aHUX y pexumi pearnbHoro 4acy.

Y nepuin yactTuHi poboTn JoCHiAKeHO TEOPETUYHI 3acaan CTBOPEHHS LMpoBmx
NpOCTOpPIB ANs KONEKTUBHOT poboTK Ta NPOBEAEHO CUCTEMHUI aHarni3 iCHyt4MX pilleHb
(Excalidraw, Draw.io). Ha ocHoBi BUsiBneHux Hegonikis aHanoris o6rpyHToBaHO
KOHLIENLIit0 BMACHOro CepBicy, L0 NOeAHYE NPOCTUI rpaddidHniA iIHCTPYMEHTapin i3
CYBOPOI0 iEpapxiyHO0 ponboBoto Mofennto. MNapaneneHo 6yno po3pobneHo
HopManisoBaHy pensuiiHy 6a3y aaHunx PostgreSQL Ta, cnupatoymck Ha aHania Wnsxy
kopuctyBaya (kapt UJM i CJM), cnpoekToBaHO eproHoMiYHi MpoToTUNn iHTepdeiicy.
MpakTnyHa peanisauis cuctemn ObjectBoard BukoHaHa y dpopmarti ribpuaHoro

Single Page Application. CepsepHuii 6ekeHp cTBopeHo Ha 6a3i Ruby on Rails (y pexxwumi
API-cepBepa), Ae 3a ynpasniHHs 06nikoBMMY 3anucamu Ta 403BOfIamu BiANOBIAATb
6ibniotekn Devise i Pundit. KnieHTcbka obonoHka nobyaoeaHa Ha ekocuctemi React i3
cyBopoto Tunidauieto TypeScript, Npy LbOMY peHAEPUHT iHTEPAKTUBHOMO MOMNoTHa
3niicHETbCS Yepes 6ibnioTeky react-konva, a CMHXpOHi3alist i KoMaHan B peanibHOMY
Yaci — yepes npotokon WebSockets (ActionCable). Y niacymky 3aiiCHEHO NOBHWIA LIMKN
CTBOPEHHS NPOrpamMHOro NPOAyKTY, yCMilLHO NPOTECTOBAHO MOro Moayni Ta
niaTBEpAXeHO eheKTUBHICTL po3pobreHoi nnaThopmu AN 3aBaHb BidyansHOro
nnaHyBaHHS y PO3MOAINEHNX KOMaHAax.

KITKOYOBI CITOBA: BISYAJTbHA B3AEMO[IA, KOJIEKTUBHA POBOTA,
OHMAVH-[OLLKA, REACT, RUBY ON RAILS, SINGLE PAGE APPLICATION,
WEBSOCKETS, POJ1IbOBA MOAEJb AOCTYIY, POSTGRESQL,

IHTEPAKTUBHE MNMONOTHO.

ABSTRACT

Calculation and explanatory note: 70 pages, 26 figures, 9 tables, 31 references, 3



appendices.

Object of research — the process of designing and implementing information

systems for collaborative visual work and data organization within groups.

Purpose of the work — system analysis, design, and practical software

implementation of an information system (web application) for collaborative real-time
visual data organization.

The first part of this work examines the theoretical foundations for creating digital
spaces for collaborative work and conducts a systematic analysis of existing solutions
(Excalidraw, Draw.io). Based on the identified shortcomings of these alternatives, the
concept of a proprietary service is proposed, combining simple graphical tools with a
strict hierarchical role-based model. In parallel, a normalized PostgreSQL relational
database was developed, and, based on user journey analysis (UJM and CJM maps),
ergonomic interface prototypes were designed.

The practical implementation of the ObjectBoard system is a hybrid Single Page
Application. The server-side backend is built on Ruby on Rails (in API server mode),
where the Devise and Pundit libraries handle user accounts and permissions. The client-
side shell is built on the React ecosystem with strict TypeScript typing, while the
interactive canvas is rendered via the react-konva library, and real-time synchronization
of team actions is handled via the WebSockets protocol (ActionCable). As a result, the
full software development cycle was completed, its modules were successfully tested, and
the effectiveness of the developed platform for visual planning tasks in distributed teams
was confirmed.

KEYWORDS: VISUAL INTERACTION, COLLABORATIVE WORK,

ONLINE WHITEBOARD, REACT, RUBY ON RAILS, SINGLE PAGE

APPLICATION, WEBSOCKETS, ROLE-BASED ACCESS MODEL, POSTGRESQL,
INTERACTIVE CANVAS.
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TpaauuinHi TeKCTOBI kaHanu KOMyHikaLii YacTo He 3aaTHi 3abe3neunTy epekTUBHY
nepenavy CKnagHux inew, apxiTekTypHUX KOHLENLi 4n cxem GisHec-npoLecis.
Came TOMy KpUTMYHOI Barv HabyBatoTb iIHCTPYMEHTM Ans BidyanbHOI konabopaduii
— iHTEepaKTUBHI OHNaNH-AOLWKN. BOHN hopMytoTb «EANHE AXEepPeno iCTUHWUY Ans
po3nogineHnx KoMaHz, [03BONSYN CUHXPOHHO reHepyBaTy iaei, NpoeKkTyBaTn
CUCTEMM Ta YyNpaBnsAT! AaHUMU.

HesBaxatoun Ha HasiBHICTb Ha PUHKY MNOMYMSPHUX pilleHb, 6arato 3 HUXx abo
NPOMOHYTb HAATO NMPUMITUBHWUIA hyHKLiOHaN 6e3 HaneXHoro KOHTPOo AOCTYMY,
abo, HaBnaku, € NepeBaHTAXEHVMI Ta CKNaAHUMK B OCBOEHHI. Lie 3ymoBnioe
aKTyanbHiCTb CTBOPEHHS BMIaCHOro onTuMi3oBaHoro Bebaoaartka, Skuin noegHae
BMCOKY LUBWUAKICTb iIHTEPaKTUBHOI B3aeMogii, FTHy4Ky poriboBy Mofernb Ta HaginHy
apxiTekTypy 36epexeHHs iHdopmauii.

MeToto kypcoBoi po6OTW € CUCTEMHMIA @aHani3, NPOEKTYBaHHSA Ta NpakTU4yHa
nporpamHa peanisadis iHdpopmaLinHoi cuctemu (Bebaoaatka) Ans KONeKTUBHOT
BidyanbHOI opraHi3auii 4aHuX y pexumi peanbHOro vacy.

BignosigHo Ao noctaBneHoi MmeTu, 6yno chopMynbOBaHO Taki 3aBAaHHS:
[OCnianTV NPpeaMeTHY obnacTb, NpoaHanidyBaTy iCHytoYi NporpamHi

aHarnoru Ta BUSBUTU iXHi KMOYOBI HEAOMIKK;

po3pobuTn komnnekc Mmoaenen ansi popmanisadii Bumor, 6isHec-npouecis

Ta anroputMmis poboTu cuctemm (3 BUKopuctaHHsim Hotaui IDEFO, DFD, BPMN
Ta UML);

cnpoekTyBaTh kopuctyBaubkuii focsig (UX/Ul) Ha ocHOBI KapT wnsxy

knieHTa (UJM, CJM) Ta cTBOPUTM NPOTOTUNM iHTEPdENCIB;

pPO3pOo6UTK NOriYHY Ta i3NYHY CTPYKTYpPY pensuiiHoi 6a3un gaHux ons
36epexeHHs rpadivHMX NPUMITUBIB | MeTagaHuXx;

3mH. Apk. No gokym. Mignuc Aata
Apk.
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o6r'pyHTYBaTK BMGIip TexHomnoriyHoro cteka (ADR) Ta 3giicHuTn

nporpamHy peanisaLito KnieHT-cepBepHOi apxiTekTypu Bebgoaatka. 3abeaneynTtn
MOro TecTyBaHHS.

O6’ekTOM JOCNIOXEHHS € NPOLIEC NPOEKTYBAHHS Ta iMNIIEMEHTYBaHHS
iHpopmaLinHMx cuctem Ans chinbHoI BidyanbHOi poboT Ta opraHisadii AaHux y
rpynax.

MpeaomeToM AOCNIAKEHHS € apXiTEKTYPHI NaTepHU, anropuTtMu peHAEPUHTY
rpadikn, Moaeni AaHux Ta nporpamHi 3acobu (ppeiMBOpKM), WO
BMKOPUCTOBYIOTLCS AN CTBOPEHHSI IHTEPaKTUBHUX OHMNanH-nnaTtdopm
Bizyanisauji.

3mH. Apk. No gokym. Mignuc Aata
Apk.
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1 JOCNIOXXEHHA CEPEOBWLLA TA JNIOTIKM BI3YANbHOT
B3AeMOAlT

1.1 AHania ccepu 3acobiB KONEKTUBHOMO BMOPSAKYBaHHS iHdopmMalLlii

MpoekT po3pobnsieTbes y chepi iIHCTPYMEHTIB Ans LUMdpoBoi BidyanbHOT

cnienpawi Ta ynpasniHHA PO3MNOAiINeHMMN kKoMaHaamu, Y cyvyacHux bisHec-peanisx,
e OOoMiHye BiafaneHuii Ta ribpugHuii popmatn poboTtu, icHye KputuyHa notpeba
y nnatgopmax, Lo 3abeanevyoTb €anHe Ha4eHHs KOHLENLi ycima y4acHukamm
npouecy. Ccepa 3acTocyBaHHA CUCTEMU OXOMIIOE NPOBEAEHHSA MO3KOBUX LUTYPMIB,
Agile-nnaHyBaHHs, NobyA0BY AOPOXHIX KapT Ta NPOEKTYBAHHA CUCTEMHUX
apxitekTyp. [laHni oHnaiH-cepBic cnyrye cniflbHUM NPOCTOPOM, fie abCTpaKTHI
3agymu MaTepianisyloTbes y rpadivHi aptedakTi, 4OCTYMHi AN KONEKTUBHOMO
peparyBaHHs.

[o uinboBoi ayauTopii NpoayKTy BXOAATb KEPIBHWKM NPOEKTIB, SKUM

HeobXxiaHO opraHizoByBaTK pobodi NpoLecy Ta Po3noainATU 3aBAaHHs. Takox
aKTVBHUMU KOpUCTyBavamu € GisHec-aHaniTvky Ta IT-cneuianictu, wo
3acTOCOBYIOTb NNaTopMy ANs MOAEMIOBaHHSA NPOLIECIB | TEXHIYHUX CXEM.
3aMOBHWKY, 3i cBOro 60Ky, BUCTYNaloTb CTEMKXONAepamu, sskuM noTpioHa
3po3yMmirnia Ta Hao4Ha NpeseHTaList pesynbraTis.



KntoyoBa npobnema cy4acHoro pvHKy nonsirae y po3gpobrneHocTi

KOMYHiKaLlii: 0OGroBOpeHHsi B YaTax He CUHXPOHI30BaHi 3 BidyanbHUMKN
[OKYMEHTaMMm, siki YacTo 36epiraloTbCs Ha NokanbHUX HocisXx. BiacyTHiCTb egnHoro
iHpopmauinHoro nonsi («eQUHOrO Axkepena iCTUHWY ) NPOBOKYE HEMOPO3YMiHHSA B
KOMaHgi, CyTTEBO YMOBIMNbHIOE NPOLIEC YXBaNEHHS pillleHb Ta 36inbLUye Yac BUXOAY
roTOBOrO MPOAYKTY Ha PUHOK (time-to-market).

[Ons hopmyBaHHS YiTKUX BUMOT A0 ManbyTHBOI cucTteMmn HeobxigHo
npoaHaniayBaTy NOTOYHWIA PUHOK NPOrpamMHOro 3abesneyveHHs y cdepi BidyanbHOT
B3aemopii. OgHuM i3 Bigomux pilleHb € nnatdopma Excalidraw [1]. Lie Be6aoaaTtok,
nobynosaHuii Ha 6a3i TypeScript Ta nigTpUMyBaHWUiA CMiNbHOTOK PO3POGHUKIB
BiOKpWTOro kody. FonNoBHOO BiAMIHHICTIO CcepBicy € cneundivHui BidyanbHWi

3mH. Apk. No gokym. Mignuc Oata
Apk.
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CTWMb, SIKWIA iMiTye MantoBaHHs Big pyku (puc. 1.1). MnaTtdopma 3abesnedye
MOBHOLiHHY CUHXPOHHY po60TY KOMaHAW, aBTOMaTUYHO 36epiratoymn BCi 3MiHK Y
BNacHOMY XMapHOMY NPOCTOpi. 3Ha4YHO NepeBaroto € HasBHICTb BOYA0BaHOrO
roflocoBOro 3B’s13KY, L0 103BOMsie 06roBoptoBaTy inei 63 BUKOPUCTaHHS
CTOPOHHIX nporpam.

PucyHok 1.1 — Mpuknag giarpamu B Excalidraw [1]

KopucTyBaui MmatoTk 4OCTYN [0 BENWKOI KinbkocTi ny6niyHmx 6ibnioTek i3
rpadivyHMMK enemeHTaMu, siKi CTBOPIOKOTBLCS CaMOot0 CrinbHOTO. [0TOBI cxemun
MOXHa ekcnopTyBaTtu y popmatax PNG, SVG, JSON, PDF ta PPTX. Monpu
iHTYITMBHWIA iIHTEpdENC Ta rHYYKICTb, MPOAYKT Ma€e CyTTEBUIN HEAONIK: LUBWUAKOAISA
CUCTeMM MOMITHO 3HWXYETBCS Nig Yac macluTabyBaHHSA BENMKUx 06'ekTiB abo
po60oTKN 3 NepeBaHTaXeHNMMN AOLIKaMMU.

IHWWI nigxia go Bisyanisauii aemoHcTpye nnatcgopma Explain Everything

BiA komnaHii Promethean [2]. Liei Be6aoaaTok opieHTOBaHWA Ha OCBITHI CErMEeHT
i CTBOPEHHS iHTEepaKTUBHMX Npe3eHTaLiin. Okpim 6a30BOro iHCTpyMeHTapito Ans
nobyaosu cxem (puc. 1.2), cuctema nponoHye po3LUMPEHi MOXIUBOCTI Ans 3anucy
eKkpaHa Ta CTBOPEHHSI BieOoiHCTPYKLUiN. MnaTdopma Takox nigTpumye
aygiocninkyBaHHs Ta BigganeHe 36epexeHHs dannise, a pesynsratm MoXxHa
BUBaHTaxuTK y popmatax PDF abo PNG. EproHoMi4HuWiA An3aitH € 6eanepeqHoto

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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CUINbHOIO CTOPOHOLO cepBicy. NpoTe, 3 TOUKM 30py BapiaTUBHOCTI, CUCTEMA € JOCUTb
0BMEXeHO: KOPUCTYBaYi 3MyLLEHi NpaLoBaTh BUKITOYHO 3 OdiLlinHUMK
LwabrnoHamu Big po3pobHUKIB, L0 pOoOGUTL il MEHLL NpuAaTHOK AN CKNagHoro
TEXHIYHOro Yn BizHec-moaentoBaHHS.

PucyHok 1.2 — Mpuknapg aiarpamun B Explain Everything [2]

[ns BupileHHs GinbL chopmanizoBaHMx 3aBAaHb YaCcTO BUKOPUCTOBYETHCS
xmapHui cepaic Draw.io [3]. Hanucanuii Ha JavaScript, uei iHcTpymMeHT
cnewianisyeTbCs Ha CTBOPEHHI CTPOTMX TEXHIYHMX, MEPEXEBUX Ta apXiTEKTYPHUX
piarpam (puc. 1.3). Ha BigmiHy Big nonepefHix aHanoris, Draw.io He HaB's3ye
BriacHe CXOBULLE, @ BUKOPUCTOBYE ANs1 30epexeHHst AaHMX 30BHILLHI XMapHi
cepsicu. CepBic NPONOHYE BUHSATKOBY KinbkicTb chopmarie ans ekcrnopTy (PNG,
JPEG, WebP, SVG, PDF, HTML, XML) Ta Bonoaie MmacusHoto BbygoBaHot 6a3oro
rpadivyHMX NPUMITKBIB, IKa MiICTUTb HaBITb By3bKOocCneLiani3oBaHi cTaH4apTu
(Hanpuknag, obnagHanHsA Cisco). Mporpama mae BigkpuTuiA BUXigHWIA Ko i npocta
B OCBO€EHHi. OgHaK HegomMikoM € XXOPCTKICTb BibnioTekun: KopucTyBad NpakTUYHO
no3baBneHnii MOXIMBOCTI 3pyYHO PO3LUMPIOBATH ii BNACHOPYY HamMarnboBaHUMM
HecTaHgapTHUMK dirypamu.

3mH. Apk. No gokym. Mignuc Oata
ApkK.
12
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PucyHok 1.3 — TMpuknag giarpamu B draw.io [3]

3 MeToto cucTemaTu3alii 3ibpaHux 4aHUX Ta BUSHAYEHHS Hilli Ans BnacHol
po3pobkun Byno npoBefeHO nepexpecHe NopiBHaHHS (Tabnuus 1.1) obpaHux
aHanoris 3a KI4oB/MU NapameTpamu.

Tabnuus 1.1 — MNopiBHANBLHUI aHani3 iCHYIOYMX aHanories Ans BidyanbHol
cnisnpaui

Kputepin

NOPIBHSAHHS
Excalidraw Explain Everything Draw.io
OcHoBHa
cneuianisauia
HedopmarnbHi cxemu,
MO3KOBI LUTYpMKN
(cTvnb cketuy)
OCBITHIl KOHTEHT,
iHTepaKkTVBHI nekuji
TexHiuHi, noriyni Ta
apxiTeKTypHi giarpamu
CWHXpOHHa

poboTa
MigTpumyeTbes
(BKIIOYHO 3
BOynoOBaHWUM ayfio)
MigTpumyeTbes
(BKINOYHO 3 aypio Ta
3anMcom ekpaHa)
MigTpumyeTbes
(3anexuTb Big
NiAKNKYEHOoro
cxoBuLLa)

Bibnioteka

ob'ekTiB

BigkpuTa, nocriiHo
MOMOBHIOETLCS
KOpuCTyBa4amm
BakpuTta (nuwe
oilinHi 6a3oBi
LabroHm)

Benvka BbygosaHa
(cTaHgapTu3oBaHi
irypn), 6e3 BnacHunx
®opmatun

ekcnopty

PNG, SVG, JSON,
PDF, PPTX

PDF, PNG, dopmatn
Bigeo

PNG, JPEG, WebP,
SVG, PDF, HTML,
XML

3mH. Apk. No gokym. Mignuc Aata
Apk.
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MpopoBxeHHst Tabnuui 1.1
36epexeHHs
[aHnx

BnacHe xmapHe
cepefosuLLe

BnacHe xvapHe
cepefoByLLe



IHTerpauis 3i
CTOPOHHIMK cepBicamu
(Google Drive Towo)
Kntovosuii

Henonik

MapgiHHA wBeuakoaii Ha
nepeBaHTaXxeHUx
npoekTax
ObmexeHicTb
BidyanbHuX

enemeHTiB
HemoxnuBicTb rHy4koro
PO3LUMPEHHST BNIACHUMU
dirypamu

Mopenb
pO3MeXyBaHHS
noctyny

CnpolueHa (3aranbHuii
[0CTyn 3a ChinbHUM
NMOCUNAHHSIM)

Basosa (y mexax
aKayHTIB OCBITHbOIO
cepsicy)

[LeneroaHa (ynpasniHHS
npaBamu NoknageHo Ha
Google Drive ToLuo)
OpraHizauist

po6oyoro

npocTtopy

Okpewmi cecii/goLukm
6e3 BHYTPILLHbOT
iepapxii y4acHukiB
[MpoekTHI nanku 3
opieHTaujeto Ha
BUKNagaya/yyHs
dannosa cucrema
06paHoro 30BHiLLHBLOIO
cxoBuLLa
HaBaHTaxeHicTb
iHTepdericy
MiHimanicTuyHa,
cdokycoBaHa Ha
LUBMAKMUX HaYepkax
Bucoka Bucoka

[ns 6inbL rMmBokoro po3ymiHHA MicLis po3pobroBaHOi CUCTEMU Ha PUHKY,
NpoBeaeHo KinbKiCHWUI aHani3 gyHKUioHanbHUX napameTpis o6paHvx nnatdopm,
nigcymoBaHuii y Tabnuui 1.2. 3amictb cy6'eKTMBHOIO OLHIOBaHHS, A5 NOPIBHAHHS
BMKOPUCTaAHO abCOMOTHI YMCIOBI NOKa3HWKWM, SKi BijobpaxatoTb CkrnagHiCTb
CMCTEM Ta pPiBEHb KOHTPOS HaZ POGOYMM NPOLECOM.

Tabnuus 1.2 —AHani3 napameTpiB cMcTeM Bi3yarbHOI criBrpaLi.
XapaktepucTtuka Excalidraw Explain

Everything

Draw.io Po3po6ntoBaHa

cuctema

KinbkicTe BOygoBaHUX piBHIB

[octyny (ponew)

2204

3anexHicTb Bif 30BHiLLHIX

XMapHMX CXOBULL,

Hi Hi Tak Hi

MoXnuBiCTb TOYKOBOTO

ynpaBniHHS CKNagom KomaHam

Hi Tak Hi Tak

CninbHa poboTa B peanbHoMy Yaci Tak Tak Tak Tak



3mH. Apk. No gokym. Mignuc Oata
Apk.
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[etanbHuii aHania HaBefeHUx y Tabnuui MeTpyuk AEMOHCTPYE CYTTEBI

nporanuHn y nonynspHux rnobansHyx NpoaykTax 3 TOYKWU 30py ynpaeniHHSA
po6ounm npouecom. BinbLicTe cuctem HOKyCyeETbCS BUKIIOYHO HA PO3LLUMPEHHI
rpadpiyHOro iHCTpyMeHTapito, 3anuLuaroymn NuTaHHs 6esnekn Ta agMiHicTpyBaHHS
Ha 6a3oBomy piBHi. Hanpuknag, Draw.io B3arani He Mae BnacHWx MexaHiamis
pO3MeXXyBaHHS MPaB i MOBHICTIO NOKNaAa€eTbCsi Ha 30BHILLHI XMapHi cepBicy, Lo
YHEMOXIUBMIOE BUKOPUCTAHHS CUCTEMM Y 3aKPUTUX KOPMOPATUBHUX KOHTYpax 6e3
NPUB'A3KMN [0 CTOPOHHIX ekocuctem. Excalidraw BMKOPUCTOBYE MakcumarbsHO
CnpoLLeHy MoAaernb 3 ABoOMa PiBHAMY OCTynY, A€ YNpaBmniHHSA 34iIMCHIOETbCA
NPOCTO Nepefaveto BiAKPUTOro NOCUNAaHHS, LLIO CTBOPIOE PUMKM
HeCaHKLiOHOBaHOTO BTPYYaHHS.

Po3pobntoBaHa cucTema KOMNEHCYE Lii HEAOMIKM LUMISIXOM 3MILLEHHS aKLEHTY

Ha 6e3neyHy apxiTekTypy B3aemogii. HasiBHICTb YOTMPbOX i301bOBAHUX PIBHIB
[OCTYnNy A03BOMSE THYYKO HanalToOBYBaTU NMOBHOBaXEHHS NS Pi3HUX KaTeropin
cniBpobiTHUKIB Be3nocepeaHbO B Mexax nnatdopmu. IHTerpoBaHa 6asa gaHunx
rapaHTye NoBHY He3anexHiCTb Bifi CTOPOHHIX CXOBULL, @ BOyAoBaHi iIHCTPYMEHTH
aAMiHICTpyBaHHSA [aloTb 3MOry BriaCHUKaM [OLLOK TOYKOBO KOHTPOIOBATU CNUCOK
yyacHuKiB. 3aBasiku Takomy nigxody CNpoLLeHWit rpadivHun iHTepdeiic ctae
CBiJOMVM piLLIEHHAM: BiH HE NepeBaHTaXye KOpUCTyBaYa, rapaHTye BUCOKY
LUBMAKICTb OCBOEHHS Ta 3anuLUae roflIoBHUM MPIOPUTETOM 3axULLEHY i
CTPYKTypoBaHy poboTy 3 iHhopmalLieto.

Ha ocHoBi npoBefeHoro aHanisy npeaMeTHoi obnacTi Ta BUSBNEHNX

HepnonikiB icCHytUMX pileHb Byno cchopmoBaHo nepenik 6a3oByx BUMOT A0
po3po6rtoBaHOro MPOrpamMHOro NPOAyKTY. FONOBHUIA akLEHT nig vac
NPOEKTYBaHHsI pobuTbCsa Ha 3abe3neyveHHi cTabinbHOI crninbHOi poboTU Ta YiTkoMy
po3MeXxyBaHHi NpaB AOCTYyNy Npu 36epexeHHi NakoHIYHOro IHCTPYMEHTapito.
BignosiaHo Ao uporo, cnpoekToBaHa iHpopMalLliiHa cuctemMa noBMHHA
3abe3nevyBaT HaCTYNHWUIA Habip dyHKLIN:

1. AAMIHICTpYBaHHS NPOEKTHMX cepenosuLl. Kopuctysadi NOBMHHI MaTu
iHCTPYMEHTM ANs reHepauii HOBMX BipTyanbHWX MOMOTEH, 3MiHU iXHIX MeTagaHunx

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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(Ha3B Ta AeTanbHKX OMNKUCIB), @ TAKOX OCTATOMHOTO BUAANEHHSI HeaKTyanbHUX
poGoumx NpoCTopiIB;

2. Baaemogisi 3 enemeHTamu Bisyanisauii. MNepenbayaetbcs po3aMileHHs

Ha KaHBaci CTaHAAPTHUX reOMETPUYHUX NPUMITUBIB (MPSMOKYTHUKW, Kona, NiHii)
Ta TEKCTOBMX MoriB. [lOCTynHa 3MiHa iXHbOI NO3ULLii, pO3MipiB, a TaKkoX
KacTOMi3aLisi 30BHILLHbOrO BUMMSAY, 30KpeMa HanaluTyBaHHS BiATIHKIB, PiBHSA
NpPO30POCTi Ta TOBLUMHW KOHTYPIB;

3. lepapxiyHa cuctema KoHTponto goctyny. Lie knio4yoBuin mogynb, Lo
[03BOSISIE THYYKO PO3MNOAINATU NpaBa BCepeanHi KOMaHAU. YYacHukam
npusHayarTbcs BiAnoBiaHi ctatycm (Magay, Pegaktop, AaMmiHicTpaTtop abo
BnacHuk), KOXeH 3 SKMX XKXOPCTKO perfiameHTye MOXIMBOCTI B3aemogii 3
rpadiYHUM KOHTEHTOM Ta yNpasniHHA CNIMCKOM Korer;

4. ®oHoBa hikcaLlist 3MiH y peanbHOMY Yaci Ta KepyBaHHSA BEPCIMU.

CTaH NOTOYHOrO NPOEKTY aBTOMAaTUYHO CUHXPOHI3YETLCS 3 6a30t0 AaHuX, L0
MiHiMi3ye puauk BTpaTu iHcopmaLii. Kpim Toro, peanizoBaHo MexaHiam
MOKPOKOBOIO CKacyBaHHA abo NOBEPHEHHS BUKOHAHWX MaHiNynsuii Ha NonoTHi;
5. KoHBepTauia Ta 3aBaHTaxeHHs pe3ynbraTtiB. Po3pobneHa cxema Moxe

6yTU LLBMAKO €KCNopTOBaHa Ha NoKanbHWI NPUCTPI Y BUrNsAi pacTpoBOro
306paxeHHs (charnu PNG). Lie go3Bonsie 3py4Ho iHTerpyBaTu rotoBi
HanpautoBaHHS y 3BiTHY JOKYMEHTaL,i0 Y/ 3aCTOCOBYBATH iX Mif Yac npe3eHTauii.
Y mMexax po3pobnioBaHoi cuctemu igeHTUdikaLis 30BHILWHIX akTopiB
(cyTHOCTEW, siKi B3aEMOZI0Th i3 NPOAYKTOM) TiCHO NnoB'sizaHa i3 BbygoBaHo
iepapxieto gocTynis. Baaemogito 3 nnatcopmoto 3abesneyyoTb YOTMpKU TUNK
KOpUCTYyBauiB:

BnacHuk (Owner). Ocoba, sika 6e3nocepeHbO reHepye HoBe BipTyanbHe
nonotHo. Llen npodink HagineHuii MakcMmanbHUM piBHEM NPUBINEIB: BiH



KOHTPOSIOE He nuLle BCi rpadivHi NpUMITUBY, ane i Kepye ctaTycamm 3anpoLLeHnx
Koner. Takox nuwe BnacHuk Bonogie eKCKIo3MBHIM NPaBoM Ha MOBHE BUAANEHHS
NPOEKTY.

3mH. Apk. No gokym. Mignuc Oata
Apk.
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Apwminictpatop (Administrator). [JoBipeHWi1 y4acHuK, 4ni OCHOBHI

yHKUIT 30cepemkeHi Ha MoaepaLii komaHaun. AKTOp i3 Uieto ponnto Bignosigae 3a
opraHi3aLinHi MOMEHTU — 3anpoLUEeHHs1 HOBUX Ntoaen Ao pobovoro npocTopy,
GrnoKyBaHHsI HeaKTyarnbHUX KOPUCTYBaYiB Ta KOPUryBaHHS iXHIX MOBHOBaXEHb.
PepnakTop (Editor). KntoyoBa gitoea ocoba nif 4ac poboTu 3 KOHTEHTOM.

[MpaBa Lpboro akTopa chokycoBaHi BUKIMIOYHO Ha MaHinynsiyisx i3 rpadikoto: BiH
Moxe BeanepelukoaHO AogaBaTi, HanawToByBaTy abo cTupatun Byab-ski dirypu um
TEKCTOBI 6rOKM Ha Ao,

rmapau (Viewer). MacueHnit yyackmk npouecy. Voro npodink

obmexyeTbcs 6a30BMM J03BOMOM Ha Nepernsg NoTOYHOro CTaHy NpoekTy. Lie
[03BONSE CTENKXONAEPaM Yu Koneram 6e3neyHo CTeXnT 3a 3miHamMu Ha NOMNOTHI
6e3 TEXHIYHOI MOXIIMBOCTI BUMAAKOBO BHECTU BRaCHi NpaBKu.

1.2 MprHUMNK YHKLIOHYBaHHS NMONOTHA ANs rpynoBoi poboTu

[ns dyHKuioHanbHOro MmogyntoBaHHA o6paHo HoTauito IDEFO. MonosHuM
3aBAaHHsAM po3pobku mogeni B HoTauii IDEFO € komnnekcHe BigTBOPEHHS!
anroputmis poboTn po3pobnoBaHoi OHNanH-NNaTopMn ANs BidyanbHOI B3aEMOog;i.
BignosigHo Ao ctaHaapTiB uiei metogonorii, byab-skuii 6isHec-npouec
iNtoCTPyETbCA AK PYHKLiOHANbHUIA BNOoK, LLO 3AIMCHI0E TpaHcdopMaLlito
noyaTkoBoi iHpopMaLii y KiHLeBWIA pe3ynbtaT. Lia TpaHcdopmalis BinbyBaeTbes 3a
BM3HA4YeHUMM NpaBunamu (ynpaeniHHSA) Ta 3 BUKOPUCTAHHAM KOHKPETHMX
MexaHi3MiB. BaxxnvBoto ocobnmBicTio nigxoay € Te, Lo 3reHepoBaHi BUXIOHI

NOTOKW OAHOrO eTany 34aTHi BUCTYNaT BXiAHVMU NapameTpamu, Kepyroummm
BNAMBaMU Yv pecypcamu Ans HacTynHUX 3aBfaHb [4].

Mig yac npoekTyBaHHsi 6yno o6paHo NepcnekTUBY CUCTEMHOIO aHaniTuka.

Takuin pakypc aae amory abctparyBatucst Big ApiOHUX TEXHIYHUX ocobnmBoCTel i
NOMMSAHYTU Ha NporpamHuiA NpoaykT rmobansbHo. OcHOBHa yBara NpuainNaeTbea
noriui MapLupyTu13auii AaHux, cnocobam B3aEMO3B'sI3KY MiXX OKpEMUMU
nigcuctemMamu Ta nigTpyUMLi HaginHocTi iHdbopMadii nig Yac aCMHXPOHHUX

3mH. Apk. No gokym. Mignuc Oata
ApK.
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MaHinynsui komanan. 3aBasiku LbOMY DOPMYETLCA MaKkCUMarnbHO BuyeprnHa 6asa
BMMOT, HeobXxiaHa ANs KOPEKTHOI aBToMaTM3aLii KINYoBMX NpoLeciB ManbyTHbOro
Bebcepsicy.

padiuHe BioobGpaxxeHHs HAMBULLIOTO piBHSI abcTpakLii po3pobntoBaHoi

cMcTEMU HaBedeHo Ha pUcyHKy 1.4 y popmarti KOHTEKCTHOI Aiarpamum A-0.
LleHTpanbHum Griokom mogeni BUCTynae KomnnekcHa dyHKuis «OpraHisyBaTu
BidyarnbHy iHbopMaLiito Ta KONEKTUBHUIA AOCTYN». 3acTocyBaHHs cTaHdapTty IDEFO
[03BOSINNO YiTKO OKPECNUTU Mexi nporpamHoro npoaykty ObjectBoard Ta
knacudikyBaTy BCi NOTOKWU AaHMX Mif Yac B3aEMOAT i3 30BHILLHIM CepefoBULLEM.

PucyHok 1.4 — KoHuenTyansHa mogenb B3aemogii CepBicy 3 30BHiLLHIM
cepefoByLLEM

MpencraBneHa MoAenb iNOCTPye rnoGanbHW NPoLEec NEPETBOPEHHS!
noyaTkoBKX napameTpiB (iHopmaLii Npo peecTpauito, y4acHUKIB Ta iXHix 3anuTis
Ha MaHinynsuii 3 KOHTEHTOM) Y CTPYKTYpOBaHWiA pe3dynbrat. PernameHTyoTb Len
npoLec Kepytodi Bnnueu: BOygoBaHa pornboBa MOAENb, TEXHIYHI 0OOMEeXeHHS
CcMUCTeMM Ta anropuTMu peHaepuHry odiryp. beanocepenHe BUkoHaHHSA onepadin
NOKMageHo Ha TeXHiYHi MexaHi3amMun NnaTopmmn — KNIEHTCbKUI iHTepdenc
(cbpoHTeHA), cepBepHy YacTuHy (bekeHa) Ta cxoBue gaHux (B). Ha Buxoai
po6oTun Bnoky hopmyeTbCs akTyanizoBaHUn cTaH po60oYOro NonoTHa, OHoBMEHA



3mH. Apk. No gokym. Mignuc Oata
Apk.
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maTpuusa npae JOCTyNy ANs KOMaHAKW Ta 3reHepoBaHi pacTposi apTedakTv Ans
ekcropTy. Lisi y3aranbHeHa cxema gopmye 6asuc ansi noganbLioi NoKPOKOBOT
[eKoMMOo3uLiT MPoLEeCiB.

[INa po3KpUTTSA BHYTPILLHLOT anropuTMIYHOT CTPYKTYpU cucTemu

ObjectBoard 6yno nobyaosaHo diarpamy AekoMMNo3uLii nepLuoro pisHs (puc. 1.5).
mo6anbHWin NpoLec NoAiNeHo Ha YoTMPY B3aEMONOB'si3aHi eTanu, siki NocnifgoBHO
BiJoGpaxatoTb KUTTEBUI LMK Cecii KopucTyBada.

PucyHok 1.5 — OcHoBHi npoLiecy opraHisalii BidyanbHOro npoctopy

Mepwwnin pyHKLiOHaNbHWIA By3on — «YNpaensaTy obnikoBuMu 3anvcamm ta
napameTpaMu JOLIKU» — BiANOBiAA€e 3a CTapToBy iHilianisauito: 06pobky AaHux Ans
BXOAly Ta HanawTyBaHHsS HOBOro po6oyoro cepegosuLla. Micns ycnilHoro
NiOKMIOYEHHS cUCTEMA NepexoanTb A0 6roky «BHecTv 3miHv y BMICT OOLIKUY, Y
Mexax sIKoro peanisyeTbcsi 6e3nocepenHs B3aeMogist Kopuctysada 3 rpadpiyHMmn
o6'ekTamy Ha NOMOTHi.

Tpertit eTan, « CUHXPOHI3yBaTV CTaH AaHUX», € KPUTUYHO BaXINMBUM ANS
opraHi3aujii KoNekTMBHOro AoCTyrny: BiH 3abe3nevye perynsipHy nepegavy
nokarnbHUX NpaBokK A0 chiflbHOT 6a3n AaHux i3 060B'I3KOBUM ypaxyBaHHSAM
ponboBoi MoAeni. 3aBepLuanbHUM KpokoM € 6ok «leHepyBaTy BUXiaHI hannu

3mH. Apk. No gokym. Mignuc Aata
Apk.
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EKCMOopTY», sSIKMI 03BONSiE TpaHCOPMyBaTUN 36epexeHy cxemy y diHanbHui
pacTpoBuin apTedakT AN NOAANbLIOTO 3aBaHTaXEHHS.

Yci HaBefeHi nignpouecyt 06'eaHaHi BHYTPILLHIMM iHbopMaLiiHMK

noTtokamu (Hanpwvknag, nepefadyeto ID AOLWKM YM NoKanbHUX 3MiH) i CNinbHO
BMKOPUCTOBYIOTb EANHUI HABIp BUKOHABYMX MEXaHI3MIB: KMiEHTCbKUI iHTEpdelc,
cepBepHy noriky Ta 6asy gaHux.

PoswundpysaHHs iHpopMaLinH1X NOTOKIB (BXiAHUX, BUXIOHWUX, KEPYHOYUX),

a TaKoX MexaHi3miB BUKOHaHHS, ki dirypytoTb Ha nobynosaHux IDEFO-giarpamax
cuctemmn ObjectBoard, 3BegeHo y Tabnumuio 1.3.

Tabnuus 1.3 — Mocapiii cTpinok dyHKUioHanbHoT Moaeni

Hasga ctpinku Tun KopoTkun onuc

[ani npo

KopucTyBava

| O6nikoBi BinomocTi (naponb, email, iM's), HeobxigHi Ans
ineHTudiKauii Ta ycniluHOro Bxofdy B CUCTEMY.

3anutu Ha

penaryBaHHs

BMICTY

| MapameTpu rpadivHMx enemeHTiB, WO A0AATLCA abo 3MiHIKTHCS
Ha MomnoTHi (KoopAMHATK TOYOK, PO3MIpK, KOMip, TEKCTOBE
HanoBHEHHS).

[aHi npo

y4acHUKIB

[OLLKN

| lneHTudpikaTopm abo nowToBi agpecu Koner, AKMM HeobXigHO
HagaTtn AocTyn A0 ChinbHOro pobo4oro NpocTopy.

PonboBa mogenb

poctyny

C Habip cuctemHux nonituk i cratycis (BnacHuk, AgmiHictpaTop,
PepakTop, MMsgay), ski 4o3BonsitoTe abo obMexyoTb NeBHi Aii Ha
OoLiLi.

TexHiuHi

obMexeHHs

cuctemum

C BHyTPpiLLHi 06MexeHHs nnatchopmMu: Npasuna Banigadii BBeaeHx



AaHux, gonyctumi hopmaTti daiinis AN eKcrnopTy, NiMiTn JOBXUHM
psakis y BA.

MpaBuna

BiAOOpaxeHHst

iryp

C INorika BigManboByBaHHs 06'eKTIB Ha KNieHTi, NpaBuna o6pobkm
CTUNIB Ta HaknagaHHs Wwapis (z-index) oauH Ha oawuH.
36epexeHni

CTaH OHMawH-

[LOLLKM

O ®diHanizoBaHuUiA BAMSA AOLKK NICNs YCNiLWHOT CUHXPOHi3aLii Ta
3anucy go B[] PostgreSQL.

3mH. Apk. No gokym. Mignuc Oata
Apk.
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MpoposxeHHst Tabnuui 1.3

EkcnopToBaHuin

dann

O lMpadiuHMii JOKyMeHT (pacTpoBuii apTedakT y dopmati PNG),
CTBOPEHUI CUCTEMOLO Ansi 36EepexeHHs Ha NPUCTPIN KnieHTa.

BekeHg M lMporpamHuii KoMnnekc, sikvin Bignoeigae 3a 6isHec-noriky, 06pobky
API-3anuTiB Ta 6e3ne4Hunin 3B'A30K i3 623010 AAHWX.

®poHTeHa M Bpay3epHa 4YacTuHa cepgicy, Lo 3abe3neyvye KopucTyBaLbKui
iHTepdelic Ta guHamiyHe BioobpaxeHHs rpadiku.

Basa gaHux M CxoBwuLLue, Lo rapaHTye UinicHiCTb, HagiiHe 36epexeHHs Ta
onepaTuBHy BUAaYy BCIX AaHUX MPOEKTY.

ABTOpM30BaHNN

ceaHc 1a ID

[OLLKN

1/C 3B'A3ytounii NoTik: iHopMaLlis Npo MOTOYHOrO akTUBHOTO to3epa Ta
YHiKanbHW1 HOMep BiAKPUTOro po6o4oro NpPocTopy.

JlokanbHi 3MiHM

nonoTHa

1/0 3B'A3yt04min NOTiK: NPOMKHWI BUMMSAA 00'€KTIB, AKUIA YTPUMYETLCSA

B onepaTuBHi nam'aTi 6paysepa o MOMeHTY dpikcaLlii Ha cepBepi.

1.3 MogentoBaHHS MOTOKIB AaHWX B iIHTEPAKTUBHOMY CEpefoBULLI

®opMyBaHHSA BUMOT 10 NPOrpaMHOro NPoAyKTy Han3py4Hille 3AincHIoBaTh

3a gonomoroto Aiarpam npeueaeHTis (Use Case UML). Lle iHcTpymeHT onucye
BMKJTIOYHO 30BHILLHIO MOBEAiIHKY CUCTEMM (sIKi came pYHKLT BUKOHYIOTbCS),
abcTparytounch Bif BHYTPILLHLOT TEXHIYHOT peanisauii (Sk came BOHM MpaLtoloThb).
[onoBHa nepesara Takoro NiAXoAy nonsrae y 3MilLeHHi dokycy Ha notpebu Ta
BapiaHTV B3aeMogii KiHLEeBOro cnoxueaya i3 cepsicom [5].

IpadhiuHe nogaHHst npeueaeHTiB anst cuctemu ObjectBoard npointoctpoBaHo

Ha 1 cTopiHui rpadhiyHoro matepiany. ApxiTekTypa B3aeMogil CnnpaeTbCs Ha YiTky
iepapxito NoBHOBaXeHb. BuineHo 4oTupm T1nu akTopiB, siki ycnagkoBytoTb 6a30Bi
MOXIMBOCTi OAUH ofHoro: «ngaaY» (Mae MiHiManbHWUIA piBeHb — nuile nepernsg),
«Pepaktop», «AgMiHicTpaTop» Ta «BnacHuk» (HagineHunin abconTHMKU NpaBamu
ynpasniHHS pobo4vM NPOCTOPOM Ta BlaCHE NPOEKTOM).

Hwxye HaBegeHO NOKPOKOBI CLeHapii OCHOBHOro notoky nogin (Main Flow)

AN ABOX HaMBaXNUBILLMX NpeLeaeHTiB: «BHeCTn 3MiHn y BMICT AOLLIKN»

(Tabn. 1.4) Ta «3MIHUTU CMUCOK y4acHuWKiB» (Tabn. 1.5).

3mH. Apk. No gokym. Mignuc Oata
Apk.
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Tabnuus 1.4 — CueHapint npeueneHTy «BHECTV 3MiHM y BMICT JOLLKMY
Kpok [ist aktopa (Pegaktop / BnacHuk) Bignosiab cuctemu

1 AkTOp BMAInNsie NoTpibHUA rpadivHmn

NPUMITVUB (Hanpuknag, fiHito un

eninc) Ha naHeni iIHCTpyMeHTIB.



MporpamMHuin KOMNNEKC aKTUBYE PEXUM
peparyBaHHs Ta BidyarnbHO NiacBivye obpaHy
iKOHKY.

2 AkTOp pobuTb Knik y BakaHoMy MicLi
po6o4oro npocTopy.

BinbyBaeTbcs reHepadisi Ta BijobpaxeHHs
6a30B0i irypu 3i cTaHgapTHUMUK
BNacTUBOCTAMM.

3 AKTOp KOpUrye BidyarbHi napameTpu
(BiATIHOK, TOBLLMHY KOHTYpY) Yepes

MEHI0 HanaluTyBaHb.

KnieHTcbka YyacTuHa (bpoHTEHA) MUTTEBO
Bigo6paxkae 3acToCcoBaHi CTUNICTUYHI 3MiHN.

4 AKTOp 3HiMae BMAINEHHS 3 enemMeHTa,
3aBepLUyoYn MaHinynswito.

PopMyeTbCA NakeT AaHuX, SKUA aBTOMaTUYHO
BinnpaenseTbca Ha 6ekeHp ans dikcauii 8 B,

Tabnuus 1.5 — CueHapilt npeLeaeHTy «3MIHUTU CANCOK YYaCHUKIB»
Kpok [ist akTopa (Pegaktop /
AaminictpaTtop)

Bignosigb cuctemun

1 AKTOp nepexoanTb 40 MEHI0
aAMiHICTpyBaHHS CNUCKY KOMaHAW.

Ha ekpaH BUBOAUTLCS MOTOYHWIA Nepenik
YCiX aKTUBHMX YYaCHUKIB Ta iXHiX CTaTyciB.
2 AKTOp 3anoBHIOE ineHTudikaTop

HOBOTO y4acHuKa (im's). AKTOp iHiuitoe
BiANpaBKy 3anpoLUeHHs BiAMNOBiAHOK
KHONMKOHO.

CepBep 3iCHIOE NepeBipKY HAABHOCTI
BKasaHoro obnikoBoro 3anucy B 6asi gaHux.
Y Tabnuui members hopMyeTbCSt HOBUI
3anuc.

[ns Bidyanizauii mapLupyTiB nepemilleHHs iHdopmalii BcepeauHi

nporpamHnx KomnnekciB 3actocoByeTbcs metogonoriss DFD (Data Flow Diagram).
3anexHo Bif NoTpeb NpoekTyBaHHS, Taki Mofdeni MacwTabyTbes Bif
KOHLeNTyanbHUX 3aranbHuX cxem o 6araTopiBHEBUX iEPaPXiYHUX CTPYKTYP, LLO
[eTanbHO OMNUCYIOTb MOTiKY NEPETBOPEHHS AaHuX [6].

KoHTekcTHa piarpama (pieHb 0) po3pobntoBaHoro cepsicy ObjectBoard,

HaBefieHa Ha pUCyHKyY 1.6, intoCcTpye 30BHILLHI iH(DOPMaLifiHi 3B'A3KM MnaThopmMu.
[onoBHWIA By30omn cucTemu TyT BUCTYNAE €AMHUM LEHTParnbHUM NPOLLeCOM, HaBKOMO
SIKOro po3TalLoBaHi YOTMPU 30BHILLHI CYyTHOCTI — BU3HAYEHI paHille kaTeropii

3mH. Apk. No gokym. Mignuc Oata
Apk.
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KopucTyBadiB. Takvi Niaxia Aae MOXNMBICTb HAOYHO PO3AINUTY HANPAMKN
nepegadi JaHuX, CIMparYnCb Ha iepapxito NOBHOBaXEHb KOXHOIO 3 aKTOpiB.

PucyHok 1.6 — Mogenb iHdopmaLinHoro 06MiHy M yHacHUKamu KONEeKTUBHOI
po6oTu

BasoBumMuM BXiZHUMY NOTOKaMK, CRiNbHUMK ANS BCIX TUMIB Npodinis,

BMCTYNalOTb 3annTK Ha BiobpaxeHHs pobo4voro NpocTopy Ta aBTopu3aLliviHi
BifomocTi. AKTopu, HaaineHi npaBom moaudikaLii KoHTeHTY (PenakTop,
AamiHictpatop, BnacHwk), 4OAATKOBO reHepytoTb NOTOKM 3 napameTpamu
BidyanbHVX NPUMITKBIB, SKi pOpMyIOTb BUrMsA nonotHa. CBOELD Yeproto, CyTHOCTI
3 ynpasniHCbKMMM YHKLISMM iHiLitolTb Nnepeaavy iHpopmaulii Wwoao cknagy
KOMaHau Ta cTaTyciB Koner.

[iarpama po6ounx NoTokiB JO3BONSIE YiTKO 3adikcyBaTy cLeHapii B3aemogii
KopucTyBaya i3 nnardgopmoto. OCHOBHa BiAMIHHICTb AaHOro Nigxoay Bif
po3pobneHnx paHille giarpam nonsrae B akLeHTYBaHHi yBarn Ha CTporin



3mH. Apk. No gokym. Mignuc Oata
Apk.
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XPOHOMNOrii MOAiN Ta NPUYNHHO-HACTIIAKOBMX 3aNEXHOCTAX MK eTanaMmu

po6otu [7].

3 MeToto rMMBLLOro onucy anropuTmiB yHKLiIOHyBaHHSI BebcepBicy

ObjectBoard 6yno po3pobneHo mozens IDEF3, saky npeactaBneHo Ha 2 CTOpiHLi
rpadiuHoro matepiany. CTapToBUM KPOKOM 3MOAENBbOBaHOr0 anroputmy €
npoueaypa aBTeHTUdiKaLii Ta nigTBepaAXeHHs NOBHOBaXeHb yvacHuka. Ons
peanisauii BU6opy Mixk reHepaLjieto HOBOro pobo4oro NpocTopy Ta 3aBaHTaXKEHHAM
YK€ HasiBHOrO 3aCTOCOBAHO EKCKIMIO3NBHUIA LLMIO3 «BUKMKOYHOrO abo» (XOR). Y
cBOtO yepry, w3 Tuny AND inocTpye CUHXPOHHICTb ABOX MPOLIECIB: MUTTEBE
OHOBJIEHHS Bi3yanbHOro iHTEpdENCy Ha KnieHTi Ta napanenbHy dikcadiio Lux xe
naHux Ha cepepi. LLlo6 npue'asati abcTpakTHi eTanu anroputmy Ao isnyHmnx
KOMMOHEHTIB apXiTeKTypu, Ha cxeMmi 3agisHo creuianbHuii By3on Referent, skuin
nocunaetbcs Ha CYB[ PostgreSQL sk Ha ronoBHe axepeno 36epexeHHs
MOTOYHOrO CTaHy MPOEKTY.

3 MeToto Bepumdikauii LinicHOCTI Ta NoriYHoT y3rogXeHoCTi po3pobrneHmx
mopenen 6yno nobyaoBaHO MaTpuLito TpacyBaHHs (Tabnuus 1.6). BukopuctaHHs
Takoi MaTpuLi € HadiiHMM cnocobom [OBECTM BiACYTHICTb «i30MbOBaAHUX»
eneMeHTIB: BOHa NiATBEPAXYE, LLO KOXHa cnpoekToBaHa CcyTHiCTb B[] ailicHo bepe
yyacTb y BisHec-npouecax, a byab-ska anroputMmiyHa Aist NoBHICTIO 3abe3neyeHa
HeobxiaHO iHhopMaLlieto Anst CBOrO BUKOHAHHS.

Tabnwuus 1.6 — Matpuus signosigHocTi kpokis IDEF3 Ta cyTtHocTein ERD
Kpok npouecy (IDEF3) KopuctyBay [Howka O6'ekT YyacHuk Pornb

1.0 ABTOpM3yBaTH KOpUCTyBada X

1.1 HanawTtysatn napametpu gowkn X X

1.2 3aBaHTaxuTt 06'ektn 3 Bl X X X X

1.3 MoaundikyBaTv enemeHtn X

1.4 OHOBUTK iHTEPdENC

1.5 3anucatm crany 6 X

1.6 Ekcnopt pesynbraty X X

3mH. Apk. No gokym. Mignuc Oata
ApK.
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2 NPOEKTYBAHHA APXITEKTYPW TA KOMIMOHEHTIB
IHGOPMALLIMHOI CUCTEMU

2.1 dopmanisaLis anropuTMiB KONEKTUBHOIO CTBOPEHHS KOHTEHTY

3acrtocyBaHHs ctaHaapty BPMN 2.0 cnyrye MicTkom mix 3i6paHumm

BMMOramu KIieHTiB Ta KOHKPETHO nporpaMHoto peanisadieto. Lis metogonorisi nae
3MOry YiTKO KracudikyBaTu NoAii, BUSHAYUTU XxapakTep BUKOHAHHS 3aBAaHb
(aBTOMaTM30BaHWUI Y1 PYYHUIA) Ta NPONMcaTh po3rany>eHy Noriky CUCTEMHUX
piweHsb [8]. MobynoBa Takux Moaenen He Tinbku chopMmye 6as3nc Ans HanucaHHs
nporpamHoro kogy, ane 1 Bidyanisye apxitekTypy ooMiHy JaHUMu Mix
KOpUCTyBayYeM Ta cepBepHMMKU Mogynamu nnatdopmmu ObjectBoard.

3 MeTot NiATBEPMIKEHHS NOrYHOI LiNICHOCTI NPOeKTyBaHHS Byna

copmMoBaHa aHaniTnyHa Tabnuus 2.1. BoHa HAa04YHO AEMOHCTPYE, SK BUSIBMEHI Ha
etani nobynosun UJM «B0onbOBi TOYKM» KOPUCTYBaAYIB TPAHCHOPMYHOTLCS Y
BiANOBIAHI TexHonorivyHi 3aBaaHHA HoTauii BPMN. Takuit nigxin gosoantb
[OUINBHICTb iHTerpaLii KOXHOT YHKLIT Ta KOXXHOro anropuTMIYHOrO LUM03Y B
ManbyTHIO cucTemy.

Tabnuus 2.1 — BignosigHicTb eTaniB B3aeMogii kopucTyBaya onepawinHii
oriLji cepsicy
[ﬂTan wnsxy disa
KOpuCTyBaya
(UJM)

Touyka
KOHTaKTy



Mpo6nema (Binb) MpoekToBaHa
dyHkuisa IC

(BPMN Task)
ABTopu3aLis NpoxomKeHHs
ineHTudikauii
dopma

noriHy

3arposa
HeCaHKLiOHOBaHOro
[OCTyny [0 NPOEKTY
Service Task:
Bepudikauis
06nikoBMX AaHNX
B3aemogis 3
MOSIOTHOM
CTBOpEHHS Ta
MaHinynauis
ob'ekTamu

Po6oua

obnactb

(Canvas)

Pusuk BTpatn
HanpautoBaHb npu
3aKpUTTI BKNagKu
Service Task:
doHoBe
aBTOMaTU4He
36epexeHHs

3mH. Apk. No gokym. Mignuc Oata
Apk.
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MpopoBxeHHst Tabnuui 2.1
KomaHgHa

poboTa
[enerysaHHs

npae goctyny
Koneram

MeHto

agMiHicTpy

BaHHS

yyacHuKiB
MnyTtanuHa 3
BEPCISIMM CXeM Ta
NOBHOBAXXEHHAMU
User Task:
MpusHayeHHs ponen
3a MaTpuLeto
poctyny
EkcnopTyBaHHs BuBaHTaxeHHs
pesyneraTty Ha

anck

KHonka

ekcnopty
CknagHicTb
iHTerpauii cxem y
3BITHY
[OKyMeHTaLito
Service Task:
PeHaepwuHr o6'exTiB
nonoTHa y
306paxeHHs

[ns cuctemn ObjectBoard po3pobneHo Tpu giarpamu (3 Ta 4 CTOpiHKK
rpadiyHoro matepiany), Ski inOCTPyTb NPOLECK PI3HOMO PIBHS CKNAAHOCTI.



Meplwa piarpama onvcye 6a3oBuMiA NiHiHWIA cLeHapin iHiuianiawii HoBoro
po6ouyoro cepeposuLLa. TpurepoM npouecy BUCTyNae Ais aBTOpM30BaHOro
KOpUCTyBaya Ha ronioBHOMY ekpaHi. Cxema Bigobpaxkae cepBepHy Nnoriky Banigauii
BBeAEeHOI iHdopMmaLlii, aBBTOMaTUYHOrO CTBOPEHHS YHikanbHOro ID Ta NPUCBOEHHS
aBTopy cTaTycy «BnacHuk». [ins 3axucTy 6asu AaHUX Bif 3anvcy HEKOPEKTHMX
[aHux (Hanpvknag, NopoXHbOi Ha3BM JOLLIKWN) nepenbadeHo eKCKIM03MBHUNA L3
(XOR), sikmin 06pobnsie BUHSATKOBI cUTyaLii.

[pyroto giarpamoto € anropntm poHOBOro 36epexeHHs rpadivHnX

MaHinynsuin. Lito mogens po3buto Ha Tpu ropusoHTanbHi gopikkm (Lanes):
Kopuctysau, ®poHTeHp Ta bekeHg. [iarpama 4yaoBo nepeaae acUHXPOHHUIN
XxapakTtep poboTu cydacHUx BebaoaaTkiB: 3a paxyHOK BUKOPUCTaHHS LLMO3Y
napanesnbHOro posrany>eHHs cuctema MUTTEBO BiAManboBye 3MiHW Ha ekpaHi
t03epa i BogHo4ac Bignpaense 3anuT Ha cepsep Yepes API. MNpomixHi noaii-
MOBIAOMIEHHSA BUKOPUCTaHI ANS MOAENMIOBAHHS CTaHy O4vikyBaHHS BiAMNoBiAi Bif
6a3un gaHux. flvwe nicns ycniwHoro 06'egHaHHst 060X napanenbHUX NoTokKiB
KNIEHTCbKUIA iHTepdbeic BUBOANUTL cTaTyC «36epexeHo».

HaiiBinbLu KOMMIEKCHOIO € Aiarpama HanawTyBaHHa cninbHoro goctyny. [i
apxiTektypa nobynoBaHa Ha 6asi ABOX OKpeMux NyniB: KNiEHTCbKOro («BnacHuk»)
Ta cepBepHoro («bekeHay). Myn iHiyiaTopa 4oaaTKOBO PO3AiNeHWIn Ha A0PiKKN

3mH. Apk. No gokym. Mignuc Oata
Apk.
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NAVHKN Ta iHTepdelicy, Wwo 3abesnedye YiTke po3yMiHHSI TOro, i€ 3aKiHYyeTbCA Ais
to3epa i NoYMHaeTbes peakuis cuctemn. OBMiH JaHUMU MiX He3aneXHUMK nynamm
peani3yeTbcsi Yepe3 NOTOKM NOBIAOMMEHb, LU0 iIMITYIOTb MepeXeBi 3anuTu.
LleHTpanbHa norika Lboro npoLecy cnnpaeTbCs Ha NepesipKy iCHyBaHHA
3anpoLLEHOr0 KOpUCTYBaYa, siky BUKOHYe BekeHa 3a gonomoroto XOR-wwnto3y. 3a
pesynbratamu nowyky y Bl cepsep reHepye Bignosiab: dikcauis ycrilHoro
3anucy B Tabnuuto members abo NoBiAOMMEHHs NPo BiACYTHICTb akayHTa.
IHTepdenc nepexonntoe Lj ctaTycy Yepes noAii-o6pobHukn. Baxnmeoto
iHXeHepHOoto AeTannto Liei Moaeni € iIHTerpoBaHui LMK 3BOPOTHOTO 3B'A3KY: Y pasi
NMOMUIIKN anropuTM NOBepTae CUCTEMY Ha Kpok BBeAeHHs email-agpecu. Lle
MiHiMi3ye 3601 Ta rapaHTye HafiHICTb ynpaBniHHA 4OCTynamu.

2.2 MNobynosa cLeHapiiB NOBeAIHKM Ta NEPEXOAiB y BidyanbHOMY noni

Po3pobka User Journey Map (UJM) € cuctemMHnm nigxogom Ao Bisyanisauii
Ta aHanisy knieHTcbkoro focsiay. Lien iHCTpyMeHT [03BONSIE BiACTEXNUTU BECb
LMK B3aeMOZii NMOAVHN 3 NPOAYKTOM, diKCytoum ii eMOLIiHWIA CTaH,
NOCMiAOBHICTb Al Ta NepeLLKoAn Ha KOXKHOMY eTarli Y XPOHOMOorivYHoOMy
nopsiaky [9].

Y Tabnuui 2.2 pospobnero UJM ans npodpinto «BrnacHuk». MonosHa yBara
TYT NPUAINAETLCA eTanamM NePBMHHOIO HanaluTyBaHHs pobo4oro npocTopy Ta
reHepaulii 6a30BOro KOHTEHTY.

Tabnuus 2.2 — Onuc wnsaxy aktopa «BnacHuk»
Eran [ii Ta To4ku koHTakTy Emouii Ta flymku Mpobnemu ta
MoxnusocTi

1. YcBigoMneHHs

noTpebu

[ii: Mowwyk iHCTpyMeHTY

Ans nobynoBu CXem.

Touku: MNowwykoBa

cucTema, neHaiHr.

Emouis: IHTepec (0).

[ymka: «[MoTpibeH

npocTuiA cepaic ansa

LLIBUAKUX CXEMY.

Binb: Pepaktopu 3aHagTo

CKnagHi.

PiweHHs: JlakoHiYHni

iHTepdelic i3 hokycom Ha

LUBUAKICTb.



3mH. Apk. No gokym. Mignuc Oata
Apk.
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MpopoBxeHHst Tabnuui 2.2
2. PeecTtpauisi Ta

BXif

[ii: 3anoBHeHH:A dopmu,
Bepudpikauis email.
Touku: CTopiHka Sign-
up.

Emouis: OdikyBaHHSA (-
1).

Oymka: «Xouy 6u ue He
3anHano 6arato yacy».
Binb: BBeaeHHs1 Benukoi
KiNbKOCTi AaHUX.
PiweHHs: MiHimanictuyHa
dopma peecTtpaldlii.

3. CTBOpEHHS
npocTopy

[ii: CTBOpEeHHs1 JoLWKK,
reHepadisi nepumx giryp.
Touku: Jawbopa,
poGoye NomnoTHo.
Emouisn: HaTxHeHHs
(+1).

[ymka: «4un Buctaunts
TyT chiryp Ans moro
NPOEKTY ?».

Binb: HespyuHocTi npu
MarntoBaHHi 06'eKTiB.
PiwenHs: [JlonaBaHHA
rapsumx Knasiw.

4. KonektnBHa

poboTa

[ii: KonitoBaHHA niHka,
Bignpaska koneram.
Touku: BikHo «Share»,
po6oya obnacTb.
Emouis: 3agoBoneHHs
(+2). Oymka: «4u nerko
iHWMMm Byne 3anTtn
croan?».

Binb: 3arposa 3miHn cxemu
koneramu 6e3 notpebu.
PiweHHs: OeneryBaHHs
npas 4ocTyny (ponem).
5. 3aBeplueHHs Ta
ekcnopt

[ii: Mepesipka cxemu,
3aBaHTaXXeHHs danny.
Toukn: MeHto cbanny,
ekcriopT y PNG.
Emouis: MonerweHHs
(+1).

Aymka: «4un gocrartHs
YiTKiCTb ANs
npeseHTauii?».

Binb: CknagHa
KOHBepTaLlisi BEKTOPIB Y
pacTp.

PiweHHsa: ABToMaTnyHa
onTMMi3auisi npu
BMBAHTaXEHHI.



Ak BuaHoO 3 rpadpika emouint BnacHuka (puc. 2.1), Ha cTapTi cnoctepiraeTbcs
HeBernuke 3HVKEHHS! 3a40BOSIEHOCTI, CMPOBOKOBAHE PYTUHHICTIO MpoLiecy
peecTtpauii. OgHak, siK TiNbK1 KOPUCTYBaY NEPEXOANTL 4O CTBOPEHHS CXEM,
MOKa3HWKN [EMOHCTPYIOTb BNEBHEHE 3POCTaHHS.

PucyHok 2.1 — KpvBa emouin «BnacHuka»
0
-1

3
1 eran 2 etan 3 etan 4 etan 5 etan
3a40BONEHHs

3mH. Apk. No gokym. Mignuc Oata
Apk.
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[ocein iHworo aktopa — «PepgakTtopa» (1abn. 2.3) — cyTTEBO BiApPI3HAETLCS,
ampke BiH JOEAHYETLCA 10 BXe iCHYI0HOro cepeaoBmiLa. Moro ronosHa notpeba
nonsrae y MUTTEBOMY 3aHYPEHHi B KOHTEKCT.

Tabnuus 2.3 — Onuc wnaxy aktopa «Pegaktop»
ETan [ii Ta Toukn
KOHTaKTy

Emouii Ta flymku Mpobnemun ta MoxnmeocTi
1. OTpumaHHs

poctyny

[ii: Mepexia 3a

HaJaHUM NiHKOM.

Toukun: Mecenaxep,
CTOpiHKa BXxoAay.

Emouisa: Ckentuumnam

(-1).

Aymka: «Llo ue 3a
yeprosa nporpama?».
Binb: HebaxaHHsa noBro
LUyKaT! NOTPIOHUIA NPOEKT
nicna asTopusalii.
PiweHHs: dinbtpw i
MOXIMBICTb MOLUYKY Ha
nawbopai.

2. BxogxeHHs

B KOHTEKCT

Lii: Ornsa nonotHa,
MacLuTabyBaHHS.

Touykn: Pobouya

obnacTb JOLWKH.

Emouis:

3ocepenxeHicTb (0).
[ymka: «Jlorika sicHa,
ane TyT MOMUIIKay.

Binb: BtpaTta opieHTauji Ha
6e3KiHeYHOMY MOMOTHI.
PiweHHs: IHTYiTMBHA
HaBirauisi Ta nnaBHe
macLuTabyBaHHsi poboyori
30HMU.

3. AKTVBHE

peparyBaHHs



[ii: JonaBaHHa

6nokis,

HanalTyBaHHS

KOnbopy.

Touku: MaHenb
iHCTpYMEHTIB,

irypw.

Emouis: EHTy3ia3m

(+1).

[ymka: «3MiHto konip,
wob nigkpecnutn

Brnok».

Binb: CknagHicTb y pO3yMiHHi
TOro, sikuin 06'eKT 3apas
pefaryetbes.

PiweHHs: BidyanbHe
niaceivyBaHHs ob6paHoro
enemeHTa Ta 3pyyHa GivHa
naHenb BMacTUBOCTEN.

4.

KomyHikauis

[ii: CTBOpeHHS

TEKCTOBUX

NPUMITOK.

Touku: [HCTpyMEHT
«TekcT».

Emouisn: BneBHeHicTb
(+1).

Aymka: «Onuy,

YoMy £ Lie 3MiHUBY.

Binb: CknagHicTb NOACHUTM
Koneram cyTb CBOiX
Bi3yanbHWX NpaBoK.
PiweHHsA: MoxnuBicTb
BiflbHOTO PO3MiLLIEHHSI
TEKCTOBWX BrokiB-
KOMeHTapiB NpsiMO NOpyM i3

dirypamu.

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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MpopoxeHHs Tabnuui 2.3
5. 36epexeHHs
pesyneraty

[ii: Mepe.ipka

dikcauii 3miH.

Touku: IHaQnkaTop
«Saved».

Emouisi: Criokin (+2).
LOymka: «4un He

3HUKHYTb NpaBKu

nicns 3aKpuTTA?».

Binb: CTpax BTpatuTn
HanpautoBaHHs.

PiweHHs: AuHamivyHuia ctaTtyc
36epexeHHs.

KpvBa emouinn aktopa «Pegaktop» (puc. 2.2) AEMOHCTpYE cTabinbHUiA
BUCXiAHWUI TpeHa. MovaTkoBa HedoBipa A0 HOBOIO IHCTPYMEHTapIto LWBUAKO
3HVKaE 3aBAsikv Ge3LLOBHOMY BXOAY Y NMPOEKT. HalBuLLa To4ka emMoLiiHoro
KoMdpopTy dpikcyeTbes y dpiHani: kopuctyBad 6aunTb pesynbsraT CBOET npadi Ta
BiJUyBae CMoKii 3a 36epexXeHHst aHUX, Lo 3HUXKYE 3aranbHuUiA cTpec Bif
BMKOHAHHS po6oumx 3aBaaHb.



PucyHok 2.2 — Kpusa emouint «Pegaktopa»

3BeeHi faHi 060x kapT 3acBigyytoTh, WO Hancnabwmmmn micusamm (Pain

Points) € nopir Bxoay y cuctemy Ta npo3opicTb 36epexeHHs iHdpopmauyii. Lii
hakTopy cTanm KNio4oB1MU OpieHTMpamu npu npoexktysaxHi UI/UX, wo sununocs
y po3pobKy NOMITHUX CTaTyCiB CUHXPOHI3aLlii Ta onT1Mi3aLito po6oTu 3 rpadikoto.
3 MeToto JOBrOCTPOKOBOrO Ta CTpaTeriyHoro nrnaHyBaHHs byna cknageHa

CJM (Tabnuuga 2.4). Ha BigmiHy Big UJM, sika dikcye TOUKOBI TEXHIYHI KPOKM, List
KapTa Bigobpaxae eBomMioLito B3AaEMOBIAHOCKH KrieHTa 3 NpogykToM. POoKyCHUM
akTopom 06paHo [MpoeKTHOrO MeHexepa, afke caMe BiH iHiLioe BUKOPUCTaHHS
HOBWX TEXHOIOri Ta BiANOBIAA€E 32 HanarofXXeHHs1 KOMyHikauii B KONEeKTUBI.

-1

0

11

2

3
1 eran 2 etan 3 etan 4 etan 5 etan
3aa0BoONeHHs

3mH. Apk. No gokym. Mignuc Oata
Apk.
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Tabnuus 2.4 — AHani3 gocsigy aktopa «IpOeKTHUI MEHEKEP»
ETan [ii Ta Toukn

KOHTaKTy

Binb (Pain Points) 3B'A30k 3 6i3Hec-
METO0 MPOEKTY

1. YceinomneHns LWykae cnocobu
Bizyanisauii Agile;

yuTae cTarTTi.

«Yartu nepenoBHeHi
CKPIHLIOTaMM, HIXTO He 3HaE,
[ie OCTaHHS BEepCisi CXeMn».
PopMyBaHHsI HiTKOT

notpebu y eanHomy
BizyanbHomy xabi.

2. Poarnsig Mepernspae
ornaan

ObjectBoard,

NOpPIBHIOE eKCropT

3 aHanoramu.

«Y1 He BUSIBUTLCA Nporpama
HaaTo cknagHow? Yn
NiATPUMYETBCA eKCrnopT
PNG?».

MpeseHTauis nepesar
NaKoHiYHOro
iHCTpyMeHTapito.

3. Bubip PeecTpyeTtbes,
CTBOPIOE TeCToBeE

NONoTHO Ans

KOMaHaW.

Crpax 3a 6e3neky
iHpopmaLii Ta TpyaHoLi
NEePBMHHOIO HanalUTyBaHHS.
CrapT npouecy
aBToMaTm3auil

CTBOPEHHS 3BiTHOT
[OKyMeHTaLii.

4. BukopuctaHnHa Mogentoe



apxiTekTypy B

peanbHoOMy 4Yaci

pasoMm i3 koneramu.
«HapewwTi 3'aBunocs "eauHe
[PKeperno icTUHWU" ANs Halmx
CXem».

KniovoBuin etan:
nigTeepaxeHHs 30%
€eKOHOMIT Yacy Ha
Y3TOOXKEHHSIX.

5. JlosinbHicTb ApxiBye cTapi
NpoeKTN, pobuTb

CEepBIC LLOAEHHUM
iHCTPYMEHTOM.

«Lle Haw HoBMI cTaHaapT.
Yci anckycii BegyTbes
HaBKOMO [OLLKMY.
Crabinizauis

NMPOLIECIB, YCYHEHHSI

Xxaocy npu obmiHi
KOHLEenuisMmun.

6. AgBokauis Pekomenaye
NpoAyKT iHWUM

Bigainam, sanuwae

Biaryk.

«[oTpibHo BNpoBaguTu Le y
CYMDKHUX KOMaHAax, o6
YHUKHYTU NAyTaHUHWY .
MinTBEpMXEHHS
peHTabenbHocTi Ta
ycnilwHoi iHTerpauii

M3 y 6isHec-npouecu.

Po3pobrneHa kapTa mae BupillanbHe 3HaYeHHs A8 BanigaLii NpoekTy,
OCKifNIbKM HA04YHO A0BOANTb, K CyTO TEXHIYHUI (PYHKLIOHAN KOHBEPTYETLCA Y
peanbHy UiHHICTb Ans GisHecy.

MincymoBytoun, CIM niaTeepaxye, LWo BnpoBamxeHHs ObjectBoard
edeKTUBHO HeliTpaniaye npobnemy dparMeHTOBaHOI KOMyHikaLii. YcnilHe

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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NPOXOMPKEHHS KMIEHTOM YCiX eTaniB KapTi rapaHTye He nuLle 3aKpUTTA TEXHIYHUX
BMMOT, ane 1 peanbHe NiABULLEHHS NPOAYKTUBHOCTI PO3MOAINEHNX KOMaHA.

3 MeTOo HaoYHOro NpeAcTaBneHHs MabyTHBOTO iHTepdency nnatopmu
ObjectBoard 6yno ctBopeHo 6a30Bi CTPYyKTYpHi MakeTu (Banpdpenmu). Lien nigxig
3aCTOCOBYETBCA ANS TECTYBaHHS 3pYYHOCTI HaBiraLii Ta noriku Baemogii 3
CMCTEMOIO, MOBHICTIO irHOPYOYM rpadiyHmn An3aiiH (Konbopwu, LWpUgTH TOLLO).
BinaineHHs etany npoekTyBaHHA CTPYKTYPU Bif BidyarnbHOro ohopMIIeHHs
fornomarae po3pobHuKam choKyCyBaTUCS BUKITIOYHO HA po3TallyBaHHiI efleMeHTIB
Ta iXHi KOpUCHOCTI. 3aBAsAKM LibOMY LLie [0 NoYaTKy HanMcaHHs Kogy MoXHa
OLIHUTY JOLINbHICTb KOXHOI pyHKLT Ta 3a HeobxiaHOCTI NnpubpaTtu 3aiiBsi geTani,
SKi He BiANOBiAaTb roNoOBHUM 3aBAaHHAM npoaykTy [10].

Cneuudikauito n'aTn 6a3oBUX ekpaHiB, siki MOKPUBAIOTb KIOYOBI cLeHapil
BukopuctarHs (Use Cases) cuctemu, 3seeHo y Tabnumuio 2.5.

Tabnuus 2.5 — Cneuudikauis ekpaHis iHTepdericy
HasBa

ekpaHa

Peanizosanuin Use

Case

Mepenik Ul-enemeHTiB HagirauinHi nepexoamn

1. lonosHa

cTopiHKa

3apeecTtpyBaTtucs IHpopmaLinHi 6rnoku,



KkHonkun «JloriHy /
«Peectpauia», kHonka
3aknuky go aii (CTA).
Knik Ha
BXia/peecTpaldiito
BigKpMBaE BiAnNoOBigHI
hopmu.

2. dopma

BXxoay
ABTeHTUdIKyBaTUCA Monsi BBeAeHHs (email,
naporb), onuis
«3anam'aTatn MeHey,
KHOMKA MiATBEPAKEHHS.
YeniwHui BXig
nepeHanpaensie y
KaTanor goLuok.

3. Katanor

[OLLIOK

Biokputn gowky HasirauiviHi Bknagku, citka
NpoeKTiB, kKHOMka «HoBa
[OLLIKay.

Knik Ha kapTky
BiokpvBae Po6ouni
npocTip.

4. dopma

CTBOPEHHS

CTBOPUTKN HOBY

[OLUKY

TekcToBi Nnons Ans Ha3Bu Ta
Onu1cy NPOEKTY, KHOMKa
reHepadii npocTopy.
MinTBEpAXEHHS
nepeBoauTb to3epa
6e3nocepesiHb0 B
penakTop.

3mH. Apk. No gokym. Mignuc Oata
ApK.
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MpopoBxeHHsa Tabnuui 2.3
5. Po6ounii

npocTip

BHecTn 3miHn y

BMICT;

Mopaundikysatn

enemMeHT

IHTEpaKkTUBHMI kaHBac, niesa
naHenb iHCTPYMEHTIB, npasa
naHenb BNacTVBOCTEN.
KHonka «Hasag»

noseptae Ao Karanory.

[onoBHa cTopiHKa (puc. 2.3) BUKOHYE porb Npe3eHTalinHoro ManaaHyvka

AN HOBWX BiABigyBadiB. CTPYKTYpHO BOHa MOAINeHa Ha BEPXHil HagirauinHuii 6ap
(i3 noroTMNOM Ta NocunaHHaMU Ha opMuU AOCTYNY) i LeHTpanbHUiA 6nok. Y LeHTpi
PO3MiLLIeHO KMtoYoBY iHOpMaLLito Npo nepesary NPoAyKTY, sika NiABOAUTb
KopucTyBaya [0 KHormku wemakoro ctapTty (Call to Action). 3Bigcn nounHaeTbcst
LUNSIX KNiEHTa, KW Befle [0 CTBOPEHHS obnikoBoro 3anucy abo asTopu3aadii.

PucyHok 2.3 — [poToTin ronoBHOI CTOPIHKN

EkpaH aBTOpM3aLii (puc. 2.4) BignoBiaae 3a BUKOHAHHSA NpeLefeHTy
«ABTEHTUiKyBaTMCS». VlOro AnsailtH MakcuMansbHO MIHIMAmICTULHWIA: MO LEHTPY
po3TaluoBaHo 6ok i3 nonsamu Ans BBEASHHSA NOwWwTK Ta napons. BiacyTHicTb 3anBmx
rpadivyHMX enemeHTIB JO3BOSSE 03epy LUBMAKO CGOKYCyBaTUCS Ha NpoLIeCi BXoay.



Y pasi ycniluHOT nepesipkn JaHnX cepeep aBTOMaTUYHO Hanpaense MoAnHY 4o ii
nepcoHarnbHOro KabiHeTy.

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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PucyHok 2.4 — [NpoToTun CTOPiHKM aBTOpU3aLlii

MepcoHanbHuit kabiHeT, abo Katanor gowok (puc. 2.5), crnyrye oCHOBHUM

MicLueM Ansa ynpaeniHHS NpoeKkTaMu Ta noLuyKy HeobxigHux cxem. ExkpaH
cknagaeTbCs 3 Lanku (ae posTalloBaHuii npodins) Ta poboyoi 3oHU. MpoekTn
BifobpaxatoTbCs y BUMNSAi 3pyYHOI CiTKM KapToK, LLO CNpOLLYye opieHTauito. Ans
CopTyBaHHs iHopMalLii nepeadadeHo Bknaaku («Moi golwkuy Ta «3anpoLleHHs»).
Came 3 LbOro ekpaHa 13ep MoXe B OAMH KIiK BiAKPUTM iCHYto4y AOLIKY abo
BUKMUKATU MEHIO AN CTBOPEHHS HOBOI.

PucyHok 2.5 — MpoToTun katanory AOLLOK

3mH. Apk. No gokym. Mignuc Oata
Apk.
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Mopaynb iHiuianizauii npoekTy (puc. 2.6) peanisye npeueneHT «CTBOPUTA

HOBY AOLLUKY». BiH BUMarae Big kopucTyBaya BBEAEHHS HAWHEOOXIAHILLMX AaHNX —
Ha3BW Ta KOPOTKOrO OMNMCY CXeMW. HaTucKaHHs KHOMKW MiATBEPKEHHS 3aBepLUye
npoLec i Biapasy 3aBaHTaxye iHTepdenc pegakropa.

PucyHok 2.6 — MpoTtoTun hopma CTBOPEHHS HOBOI AOLLIKN

BesnocepeaHs pobota BiabyBaeTbcs y pobo4oMy npocTopi (puc. 2.7)., Akui
nokpueae npeleneHTn «BHecTu 3miHM y BMICT» Ta «CTBOPUTU 06'EKT».
Komnosuuis ekpana Hacnigye ctaHgapt rpadivHnX pefakTopis: LeHTpanbHy
YacTuHy 3arimae 6eamexxHe NonoTHO, MiBopyY 3akpinneHo Habip NpuMmITUBIB, a
npaBopy4 NaHenb NapameTpiB ANa HanawTyBaHHA BUAINEHoro o6'ekTa.

PucyHok 2.7 — MpoToTun po6oyoro npoctopy

3mH. Apk. No gokym. Mignuc Oata
ApK.
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3anpoeKTOBaHWI NaHLIXOK eKpaHiB opMye LiniCHUI, NOrivyHO

3aBepLUeHUN WNSAX: Bi4 NepLloro 3HanoMcTBa i3 CUCTEMOIO Ha FOMOBHIN CTOPIHLI
[0 NMOBHOLIHHOTO 3aHYPEHHS Y NpoLec BidyaribHOro MoAentoBaHHs B pobovomy
npocTopi.

3 meToto TpaHcopmaLlii KoHUenTyanbHOi Moaeni AaHWX Y NNOLWUHY
npakTu4YHOI peanisadii nporpamHoro kogy 6yno cnpoektoBaHo UML-giarpamy
knacis (puc. 2.8).

PucyHok 2.8 — [liarpama knacis

3mH. Apk. No gokym. Mignuc Aata
Apk.
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Lis cxema intocTpye apxitektypy cuctemu ObjectBoard 3 no3uuii 06'ekTHO-
opieHTOBaHOro NporpamyBaHHs. Ii ronosHa BiAMIHHICTb Bif cTpykTypu B[] nonsrae
B TOMY, LLIO OKPiM iHKancynboBaHMX BlacTUBoCTe (aTpubyTis), TyT 3adikcoBaHi
NOBEAIHKOBI acnekT — meToam (pyHKLUIT) KOXKHOI CyTHOCTI Ta iXHS iepapxiuyHa
nianopsiaKoBaHICTb.

Appom npeacTaBneHoi CTpykTypu € knac Board ([oLuka), Wwo BUKoHye

chyHkUito 6a30BOro koHTeHepa. 3a 4ONOMOrok BiAHOLLIEHHSI KOMNO3WLiT BiH



YKOPCTKO NoB'aA3aHui i3 cyTHocTamn Member (YyacHuk) Ta CanvasObject
(MpachiuHuii 06'eKT). Takuid TUM 3B'A3KY rapaHTye, WO XUTTEBUIA LMK eNneMeHTIiB
Ha NonoTHi Ta NpMB'si3ka KOPUCTYBaYiB 0 MPOEKTY 3arnexaTtb BUKITIOYHO Bif,
icHyBaHHS camoi goLuku. MNpu ubomy knac Member gie ik NPOMDKHWIA By30r, LLO
06'eaHye i3nyHy 0coBy 3 KOHKPETHUM POoBOYMM NPOCTOPOM Ta BU3HaYaE i
NMOBHOBAXXEHHS! 3a OMOMOTOH0 3B'A3Ky 3 knacom Role (Ponb).

BaxnnBoto apXiTEKTYPHOKO PUCOID CUCTEMM € 3aCTOCYBaHHS MeXaHiamy
nonimopdiamy Ta ycnagkyBaHHs A4S BidyanbHUX NpUMIiTUBIB. Byno cTtBopeHo
abcTpakTHui 6aTbkiBCbkuii knac CanvasObject, y skomy MICTATbCS yHIBEpCanbHi
napameTpu: No3uLioHyBaHHS Ha OCSIX KOOPAWHAT, Z-IHAEKC Ta Konip KOHTYpy. Big
HbOrO yCnaAKoBYIOTbCS By3bkocnpsiMoBaHi govipHi knacu (Text, Ellipse,
Rectangle, Line), siki po3LumnptoioTb 3aranbHy Moaernb cneumdiyHuMmn atpubytamm
(Hanpvknag, poa3mipoM WpudTy abo pagiycom 3aokpyrneHHs). 3aBasku Takomy
nigxody nporpama 3gaTHa CTaHAapTUM30BaHO B3aEMOAISTM 3 Byab-Akumm cirypamu,
LLIO CYTTEBO OMNTUMI3y€E NPOLIECU iX PEHOAEPUHTY, MePEMILLEHHS Ta BUAANEHHS.
OcHoBHe npusHadeHHs UML-giarpam nocnigoBHOCTI nonsirae y Bisyanisawii
AVMHaMIYHOro 06MiHYy NOBIAOMMEHHSIMU MiXK KOMIMOHEHTaMM CUCTEMW Y CTPOTil
XPOHOIMOTIYHIV KOHKaTeHaLii. Xova Lew iIHCTPYMEeHT TpaauLinHO BBaXA€ETbCs CYyTO
TEeXHIYHUM apTedakToM Ans po3pobHWKIB, BiH Mae BUCOKY LiHHICTb i Ans GisHec-
aHaniTukis. MogibHi cxeMn 4O3BONATL MPO30PO NPOAEMOHCTPYBATM NOTiKY
dpyHKLiOHYBaHHS cepBicy Yepe3 npuamy B3aemogii 06'ekTiB. binbLue Toro, BOHM
CryryTb NOTYXHUM 3acobom Ans dikcauii NoToYHUxX npoueciB Ta OpMyoBaHHS
YiTKUX BUMOT [0 MarbyTHbOro dpyHKLioHany nporpaMHoro 3abeaneveHHs [11].

3mH. Apk. No gokym. Mignuc Oata
Apk.
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LLlo6 po3kpuTy BHYTPILLHIO AMHAMIKy 06MiHY AaHuMK y BeBaopaTky

ObjectBoard, 6yno cnpoekTtoBaHo AiarpaMu NOCNiAOBHOCTI AN ABOX
HamBaxnmBiwnx Use Cases. BpaxoBytoun, LLO 3aCTOCYHOK BasyeTbcs Ha
CTaHAAPTHIV apXiTeKTypi «knieHT-cepBep» (6e3 3acTocyBaHHS MOCTIAHOMO
3'eHaHHA peanbHoro Yacy), yci iHpopmauiiHi TpaH3aKLii reHepyoTbCA BUKTIOYHO
sk npsimi HTTP-3anuTu Bif KNiEHTCbKOI YacTUHM A0 cepBepHoi. Ha pucyHky 2.9
3MoenboBaHo npouec iHilianisauii npoekTy — « CTBOPEHHSI HOBOT AOLLKMY .

PucyHok 2.9 — Npouec CTBOPEHHS HOBOI AOLLIKN

Tpurepom BUCTynae Aisi KopuctyBaya y bpaysepi: nicnsi nigTBepaxeHHs
dopmu hpoHTEHA, Haacunae nakeT iHdopmadii Ha API-cepBep. BekeHp 6epe Ha cebe

3mH. Apk. No gokym. Mignuc Aata
Apk.
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yHKLUil0 NepeBipkn oTpumaHux napameTpis. Lien etan Banigauii Bino6paxeHo 3a
[ornomoroto kombiHoBaHoro pparmeHTa anstepHaTuBHoro Bubopy (alt). Akiwo aani
He 3a[0BOMbHATL YMOBYW (Hanpuknag, BiACYyTHE iM'A AOLLKMW), cepBep BiaXunse
3anuT | MUTTEBO reHepye NOMUIKY. AKLO X Banigauisa nponaeHa, iHiLileTbes
TpaH3akuist o 6a3n AaHnx ans 36epexeHHs cyTHocTi. MNpouec tiHanisyeTbes
nepepadyeto igeHTudikaTopa CTBOPEHOI AOLKN HA (DPOHTEHA, LLO CYNPOBOAXKYETHLCS
aBTOMaTUYHUM PEAMPEKTOM t03epa B poboye cepenoBuLLe.

Jlorika npevueaeHTy «3anpoLUEHHsI HOBOTO yYacHuKa», Skvit Bigirpae

KPUTUYHY POMb Y HanaromXxeHHi KoMaHAHOI criBnpaLli, PO3KpMBAETbCA Ha

pucyHky 2.10.

PucyHok 2.10 — lNpovuec 3anpoLleHHs HOBOTO yYacHUKa

BnacHuk npoekTy Bianpaense 3anuT Yyepes iHTepdelnc, nepegatoun email
Koneru Ta 6axxaHuii ctatyc foctyny. CepBepHa YacTHa NepLIOYEProBO ONUTYE

3mH. Apk. No gokym. Mignuc Oata
Apk.
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6a3y AaHuX LOAO HAsIBHOCTI BKa3aHOro obmnikoBoro 3anuvcy. 3a 40NoMOrow
oneparopa onuioHarnbHOro BUKOHAHHS MPOINOCTPOBaHO nodanbLUniA PO3BUTOK
nogin: AKLWo npodinb 3HanaeHo B cucteMi, y Bl reHepyeTbca HOBUIA 3B'A3KOBUI
3anuc, Wo Hadinse Kopuctysada BiAnoBigHMMKM npasamu. licns ycnilHoro
BMKOHAHHS TpaH3akKuii ppoHTEH OTPMMYE curHan Bif cepBepa, OHOBMIOE TabnuLo
Ha ekpaHi Ta reHepye CroBiLLEHHsI MPO YCNiLLUHO BiAnpaBrieHe 3anpoLUeHHs.

2.3 MpoekT 6a3un gaHux

MpoekTyBaHHSA nigcuctemn 36epiraHHs iHopmalii 3aiicHioBanocs 3a
Knacu4Ho TpupiBHEBOI Napagurmoto. Ha crapti 6yno po3pobneHo
KOHLENTyarnbHy apXxiTekTypy, sika 3rofoM TpaHcgopmyBanacs B NoriyHy Mogerns i3
npoBeAeHHAM npoueayp Hopmanisawii.

[ns HaouHOT Bidyanisauii 3B'sI3kiB MiXK KItO4OBMMU iHOpPMALiAHUMUN

ob'ekTamn nnatcopmMm 3actocoByeTbCA MeTogonoris ER-giarpam (Entity-
Relationship). 3riaHo 3 kaHoHamu iHxeHepii nporpamHoro 3abeaneyeHHs,
nobyaoBa Takoi KOHLEeNTyanbHOT cxemu nepeaye etany isnyHoi peanisadii Ta
[[03BOsIsie 3adikcyBaTu hyHOaMeHTarnbHy apxiTekTypy AaHux 6e3 npuB'asku 4o
TexHiYHMX ocobnueocTeln koHkpeTHoi CYB[, [12].

Ha nouatkosii ctaaii mofentoBaHHs! 6yrno BUOKPEMMEHO YoTMpm 6a3oBi

CyTHOCTI NpegmeTHoi ranysi: «Kopuctysayy, «[owkay, «IpadivyHuin 06’ekT» Ta
«Ponby». Ak feMoHCTpye KoHUenTyanbHa cxema (puc. 2.11), CTPpyKTypHa iepapxis
6asyeTbcs Ha ToMy, Lo [ollka BUCTynae CBOEPIAHUM KOHTENHepOoM Ans 6e3nivi
padiuHmx 06'ekTiB. OCKiNbKM KMHOYOBOIO diveto cepBicy € kKomaHaHa poboTa,
BigHOLWeHHs Mk KopucTyBadamn Ta [lolkaMmm peanizoBaHo 3a NPUHLMMNOM
«baraTo-go-6aratbox» (koxHa ocoba Moxe MaTu JOCTYN A0 Pi3HUX NPOCTOPIB, a
NpOCTip — MICTUTK Pi3HUX y4acHWKiB). CyTHICTb «Ponb» BNpoBaaXeHo K
3B'A3YIOYY NaHKy AN Y4iTKOro po3MeXxyBaHHS NpaB KOXHOrO KOHKPETHOTO to3epa B
MeXax KOHKPETHOIO NMPOEKTY.

3mH. Apk. No gokym. Mignuc Oata
ApK.
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PucyHok 2.11 — KoHuenTyanbHa Mmogenb AaHux

HacTtynHum kpokom esontouii npoekty B[l € nepexia Bia ER-giarpamu go
noriyHoi mogeni. Lien etan xapaktepuayetbcs nornmbneHoto Aetanisauieto:
CYTHOCTi NepeTBOPIOIOTLCA Ha Tabnuui, ANS KOXHOT 3 HUX NPOMUCYIOTLCSI CMIUCKU
aTpubyTiB, a TaKOX XOPCTKO (iKCYIOTHCA NEPBUHHI Ta 30BHILLHI KMtodi Ans
NigTPUMKN pensauinHoi uinicHocTi [12].

OTtpumana noridHa mogens (5 cTopiHka rpadidyHoro matepiany) aAetanbHo
onuncye CTpykTypy 36epiraHHs iHdopmadii. Okpemo BapTo BiA3HAYUTY iHXKEHEPHUIA
nipxia Ao 36epexeHHs rpadiyHnx NpuMiTyBiB. Po3pobHukom Gyno obpaHo natepH

«Class Table Inheritance» (ycnagkyBaHHsi Ha piBHI Tabnuub). 3aranbHi
XapakTepuCTUKKX, NpUTaMaHHi BCiM irypam (z-iHaekc, ctaTyc 6rokyBaHHs1, piBeHb
Npo30piCcTb), 3anucytoTbcsa A0 BaTbkiBCbKOi Tabnuui canvas_objects. HatomicTb
YHiKanbHi BNacTUBOCTI KOHKPETHMX 0G'EKTIB (BMICT TEKCTY, padiyc eninca uu
KoopAMHaTK TOYOK) 36epiratoTbCs y BigMOBIAHUX NiANernux Tabnuusx.

3mH. Apk. No gokym. Mignuc Oata
ApK.
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OnTumisauis CTpyKTypu pensuiiHoi 6a3u 3giricHioBanacs Yyepes npouec
Hopmanisauii. Bumora nepLuoi HopmanbHoi dhopmu (1HP) woao atomapHocTi
aTpmbyTiB ycniwHo AoTpuMaHa Ans 6inbwocTi Tabnuub (agpecy enekTpoHHOI
MOLUTK, IMEHa YM CTaTyCcu € HenoginbHUMK AaHnmm). MpoTe nig Yac NPoekTyBaHHS
Tabnuui lines (NiHii) Oyno NPUMHATO CBiAOME apXiTeKTypHE pilleHHs Ha KOPUCTb
BMKOPUCTAHHS TUNY AaHUX «MacuBy (array) ans 36epiraHHst koopauHar. Monpu Te,
Lo 3 nornagy cyBopoi Teopii 6a3 AaHux Le € nopyleHHaMm 1H®, y KoHTekcTi
cneundikun PostgreSQL Ta poboTu 3 rpadikoto Lewt KPoK € KPUTUHHO HEOBXIAHUM.
30epexeHHs KOXHOI kparnku niHii sk okpemoro psiaka y b1 npusseno 6 o
reoOMEeTPUYHOrO 3POCTaHHS HAaBaHTaXEHHS Ta NadiHHA WBWUAKOAII nig vac



penaepuHry. ToMy MacvB TOHOK PO3MSIAAETECS K EAUHUIA, HENOAINbHUIA 06'EKT
(CyUinbHWN rEOMETPUYHWI LNSX).

MpuBeaeHHs1 cxemn [o Apyroi HopMarnbHoi opmu (2HP) Bumarae niksigadii
4YacTKOBOI 3anexHOCTi HEKIMIYOBMX NONIB Bif, KOMMNOHEHTIB CKNaAeHoro knova. Lie
npaBuno ycrilwHo peani3oBaHo y Tabnuui 3s's3kiB members. 3amicTb
BMKOPUCTAHHS CKINaAEeHOro KItoyva, KOXXeH 3anuc TyT OTpMMaB BracHWUIA CyporaTHuin
id, Big sikoro Hanpsimy 3anexatb yci AoaaTkosi aTpubyTn (Taki Sk NpuaHayYeHa
porb).

Ha 3aBepLluanbHoOMy eTani apxitekTypy 6yno BanigoBaHo Ha BignoBigHICTb

TPETili HopManbHii dpopmi (3HD), Lo KaTeropuyHo 3a6OPOHSE HasIBHICTb
TPaH3UTUBHUX 3anexHOCTeN. Halkpalloto intocTpauieto BUKOHaHHS Liel BUMOTU €
BMOKPEMITEHHS1 MOBHOBaXEHb Y caMOCTilHy Tabnumuo roles. Mepenik go3Bonis (Ha
pefaryBaHHsl MartoHKiB Y/ 3arpoLLEHHS KOMEr) 3aneXuTb BUKIMHYHO Bif
nepBUHHOIO Krtoda camoi Porni, a He Big gaHux YyacHvka. 3aBasiku Ui
onTuMisaLii, 3viHa cucTeMHUX NONITUK Ans cTatycy «PegakTtop» aBToMaTUYHO i
MUTTEBO MOLUMPIOETHLCS HA BCiX BiANOBIAHMX KOPUCTYyBaYiB 6e3 noTpebu
peparyBaTy KOXeH iXHii 3anuc iHaueigyanbHo.

LL{o6 kpallie po3KpWTY BHYTPILLHIO OpraHisaLito cxoBuLLa AaHux BebeepBicy
ObjectBoard, gani npegctaBneHo aetanbHy creuudikaLito CTOBNLUIB AN KOXHOT
po3pobneHoi Tabnuui:

3mH. Apk. No gokym. Mignuc Oata
Apk.
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1. Tabnuus users (KopucTyBadi) — Bignosigae 3a 36epexeHHsi peecTpauinHoi

iHpopmaLii npo knieHTiB nnardopmu:

id (int): MepBuHHWI kntod (PK), SKkniA € yHiKanbHUM igeHTudikaTopoM

npoginto;

name (varchar): O6os'sazkoBe none 3 iMeHeM 0cobu, Ha sike HaknageHo

YHiKanbHWUI iHOEKC;

email (varchar): HikanbHa enekTpoHHa agpeca, Wo crnyrye noriHom npwu

BXOZ;

encrypted_password (varchar): XeluoBaHuii pagok napons, Lo rapaHTye

3axucT obnikoBoro 3anucy Big, 3nomy.

2. Tabnuuga boards (JOLLKM) — FONOBHUI eNeMeHT apXiTeKTypu, HaBKOMo

SIKOTO CTBOPIOKOTHLCS NMPOEKTU:

id (int): MepBuHHMI kntoy (PK);

name (varchar): 3aronoBok po6o4oro NpocTopy, sikuii BiobpaxxaeTbcs B

Ul-iHTepderici;

description (varchar): Heo6og's3koBe (onujioHanbHe) none Ans

PO3LLUMPEHOrO TEKCTOBOTO OMUCY CYTi MPOEKTY.

3. Tabnuus roles (Poni) — MicTUTb kOHIrypaLii NOBHOBaXeHb AN

PO3MeXyBaHHS NMpaB y KOMaHA,:

id (int): MepBuHHWA KNtoy (PK);

name (int): YscnoBe npeacTaBneHHs cTaTycy Afsl NPOrpaMHOro 3B's3Ky 3

nepenikom (enum: owner, admin, editor, viewer);

can_edit, can_change_roles, can_assign_admin (boolean): Habip 6ynesux

npanopuis, siki BMMKaroTb a60 BUMUKaOTb KOHKPETHI NPUBInei B cucTemi.

4. Tabnuus members (Y4acHMKM AOLLKM) — NPOMDKHA (acoLiaTBHa)
THICTb, O (hiKCy€E 3B'A30K MiX NIOABMM Ta KOHKPETHUMU NPOEKTaMMU:

int): MepBuHHWI kntoy (PK);

d (int): 3oBHiwwHin kntoy (FK), Wwo Bkasye Ha ineHTUdIKaTop

y4acHuKa;

use

3mH. Apk. No gokym. Mignuc Oata
ApK.

43

KPB.ICT-25.00.00.000 M3

boar (int): oBHiwwHin kntod (FK), wo npus'asye 3annc 4o NeBHOro
NonoTHa;

oIe_id (int): SoBHiLwHin kntoy (FK), Wo Br3Havae piBeHb 4OCTYNy ocobu
came y LibOMYy NpoCTopi.
Ob6mexeHHs: [Ins yHUKHeHHs Ay6niB y komaHAi Ha piBHi Bl ctBopeHo
CKNnafeHuin yHikanbHuiA inaekc Ans kombiHauii nonis user_id Ta board_id.



5. Tabnuus canvas_objects (O6'ekTn nonoTtHa) — 6aTbkiBcbka Tabnmus, Lo
Gepirae yHiBepcanbHi napameTpu Ansa 6yap-skoi dirypu:

(int): MepBuHHui kntou (PK);
board—d (int): 3oBHiLwHin kntoy (FK), SkMin nokasye HanexHicTb
rpadivyHOro enemeHTa 4o KOHKPETHOT AOLLKY;
index (int): 3HaveHHs z-iHAeKCy Anst po3paxyHKy NepekpuTTs wapis (€
YHiKanbHUM NOKa3HWKOM Ha OAHOMY MOMOTHI);
locked (boolean): MpanopeLb, Lo 3abopoHsie peaaryBaHHsA 06'ekta
(3axucT Bif BUNaAKOBOrO 3MiLLEHHS);
stroke (varchar), strokeWidth (int): HanawTyBaHHs CTUMIO KOHTYPY
(BiATIHOK Ta TOBLLUMHA NiHii BiANOBIAHO);
opacity (decimal/float): 3HaueHHsi Npo30pOoCTi BidyanbHOro NpuMiTMBa.
6. Tabnuug texts (TekcToBi Gnoku) — MiCTUTL cneuundiyHi aTpnbyTn
iHCTPYMEHTY Hanucis:
canvas_object_id (int): 3oBHiwHil kntoy (FK), nocunaHHs Ha 6a3oBuit
00'eKT;
X, y (int/float): TouHi KoOpAMHATM NO3ULLIIOBAHHA TEKCTY Ha OCAX eKpaHy;
text (varchar): BeanocepeaHb0 HabpaHuii KOPUCTYBa4YEM TEKCTOBUIA
PSZOK;
fontSize, align, verticalAlign (int): JaHi ana ctunisauii wpndTy Ta
napameTpu Noro BUPiBHIOBAHHS.
7. Tabnuug rectangles (MpsaMokyTHUKK) — BignoBigae 3a NPSMOKYTHi
rpadiyHi hopmu:

3mH. Apk. No gokym. Mignuc Oata
Apk.
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canvas_object_id (int): 3oBHiwwHi kntoy (FK) Ha 3aranbHy Tabnuuo

iryp;

width, height (int): FeomeTpuuHi po3mipu dirypu;

fill (varchar): Konip doHoBoi 3anusku (nigTpumye HEX-koan abo

TEKCTOBI Ha3Bu);

cornerRadius (int): 3Ha4yeHHa Ans 3rnagXyBaHHS (3a0KPYrNeHHs) KyTiB
hopmu.

8. Tabnuus ellipses (Enincu) — 36epirae napametpu ans 06'exTiB 6e3 KyTiB
(oBanu, kona):

canvas_object_id (int): MocunaHHs Ha 6asoBuin 06'ekT (FK);

radiusX, radiusY (int): 3Ha4eHHs pagiyciB No ropu3oHTanbHi Ta
BepTUKanbHin ocsx;

fill (varchar): Konip BiaTiHOK BHYTPiLLHLOrO 3anoBHEHHSA dirypu.

9. Tabnuug lines (JTiHii) — cpikcye pedynsTaT iIHCTPYMEHTY BinbHOro
MantoBaHHA abo 3'€gHaHb:

canvas_object_id (int): MocunaHHs Ha 6a3oBuii 06'ekT (FK);

points (float[]): MacuB 4ncnoBmx koopamHar, Wwo hopmyoTh

reoMeTpUYHUI LWNAX BigManb0BaHOI KPUBOI.

CnpoekToBaHa TakvuM YMHOM KOHdpirypauis Tabnuub Ta ixHix nonis gae
MoxnmBicTb nnatdopmi ObjectBoard 6e3 3aTpumok 06pobnaTh HacuyeHi rpadivHi
cueHn. Okpim WBKUAKoAiT, rpaMOTHe BUKOPWUCTaHHS 30BHIWHIX kntodis (FK) Ta
OMTUMI30BaHMX iHOEKCIB CTBOPIOE HAAIMHWUI (PyHAAMEHT ANs iepapXiyHoi cuctemmn
[OCTYNiB Ta rapaHTye LiNnicHICTb 36epexeHnx gaHux.

2.4 Bubip TexHOMOrin po3pobku nporpamHoro 3abeaneyeHHs

dyHpameHTOM BekeHay po3pobntoBaHoi nnatdopmu Buctynae Ruby on
Rails. JaHui openmBopk, cTBOpeHuin Ha 6a3i moBu Ruby, MicTuTb Habip 6a3oBux
KOHBEHLiW, L0 CyTTEBO MPUCKOPIOIOTL CTapT po3pobkn BebnpoekTis [13].

3mH. Apk. No gokym. Mignuc Aata
Apk.
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Knio4oBoo NprYMHOIO Takoro BUGOPY € NPUHLMN «KOHBEHLLiS 3amiCTb
KOHdpirypauii», sikuin no3baensie Big HeoOXiAHOCTI NMcaTu WabnoHHWIA KoA, Nig Yac
HanalTyBaHHS MapLUpyTiB Ta KoHTponepis [14]. [logaTkoBoOk nepesaroto €



HasiBHICTb MACHBHOIO Peno3nTOpito FOTOBMX NakKeTiB (remiB). 3aBAsKM iM MOXHA
[ernerysaTu TUMOBI 3aBAaHHS HafiiHM CTOPOHHIM GibnioTekam, a BUBINbHEHUI
Yyac BUTPaTUTU Ha PO3POOKY YHiKarnbHOT Bi3HeC-noriku BidyanbHOI JOLIKN.

Y nuTaHHax 6e3neku Ta ineHTudikauii 6yno BupilueHo cnupaTucsa Ha

nepesipeHi Yacom pilleHHs. Npouec aBTeHTUdIKaLii peani3oBaHO 3a JOMNOMOrow
rema Devise. Lle noTyxHuit iHCTpymeHT Ha 6asi Warden, sikuii 6epe Ha cebe noBHMI
UMK ynpaeniHHsA obnikoBumuy 3anucamu [15]. Ons po3amexxyBaHHS npaB g4oCTyny
BnposapkeHo Bibrnioteky Pundit. Ii apxiTekTypa ao3Bonse 3a 4ONOMOrow
3BMYaliHMX Ruby-knacis cTBopuT Npo3opy Ta macluTaboBaHy cuctemy
aBTopu3aulii [16]. Y KOHTeKCTi HaLoro NPoeKTy Lie Aae 3MOry rHy4Ko NponucyBaTu
cneumdiyHi noniTukn goctyny (Hanpuknag, npaBo Ha BuaaneHHs ob'ekTiB abo
3MiHy cknagy KoMaHau), BiALTOBXYHYMCH Bif MOTOYHOT poni o3epa.

Migcuctema 36epiraHHs aaHux peanisoBaHa Ha 6asi PostgreSQL. Lle
06'ekTHO-pensuiiHa CYB[ 3 BiAKpMTUM KOOOM, sika NPonoHye 6e3KoMMnpoMmicHY
HafiMHICTb Ta BUCOKY NPOAYKTUBHICTb Npu o6pobui 3anuTis [17].

IHTerpauisi came Ui€ei cuctemm 3yMoBrieHa Kinlbkoma TeXHIYHUMU cbakTopamu.
Hacamnepen PostgreSQL cnaBuTbcs CTporMmu ctaHgapTamu 36epexeHHst
uinicHocTi iHcbopmaluii. Kpim Toro, BoHa ifeanbHo cymicHa 3 ORM-
iHcTpymeHTapiem Ruby on Rails. MacwTtaboBaHicTb, cTabinbHicTe poboTu nig
HaBaHTaXXeHHsM Ta BenuyesHa 6a3a 3HaHb Bif CrinbHOTM pobnaThb Lo CYB
ONTUMasbHUM BapiaHTOM Ans 36epiraHHs apXiTeKTypu NPOEKTY.

Mo6ynoBa KopWCTyBaLbKOro iHTepdelicy 3aiicHIoBanacs 3a 4onoMoror
6ibniotekn React. Lis TexHonorisi ineanbHO NigXoanTb Ans po3pobku CknagHux,
anHamiyHmnx SPA-goaaTkis.

Ba3oBoto nepeBaroto € KOMMNOHEHTHa apXxiTekTypa: BecCk iHTepdelic (Big

naHeni iHCTpyMEHTIB 10 OKPEMOrO HamarnbOBaHOro NPSIMOKYTHUKA) po36uBaeTbCs
Ha i3onboBaHi moayni. Lie rapaHTye 3py4qHiCTb pedakTopuHry Ta MOXMIUBICTb

3mH. Apk. No gokym. Mignuc Oata
Apk.
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6araTopasoBOro BUKOPUCTaHHS kody. Bucoka LWBUAKICTb PEHAEPUHTY [OCAraeTbcs
3aBasikn MexaHismy Virtual DOM, skuii 36epirae CTpyKTypy CTOPiHKM B nam'aTi Ta
TOYKOBO OHOBJIIOE NULLE Ti ENEMEHTH, WO AicHO 3miHunucs [18]. EdekTnBHe
ynpaBniHHSA BHYTPILLHIM CTAHOM KOMMOHEHTIB Ta XUTTEBUM LMKITOM
3abe3neyyeTbcs CMCTEMOLO XyKiB (30kpeMa, useState Ta useEffect) [19]. 3aBasku im
MOXKHa Nerko nucaTu BrnacHi abeTpakuii anst o06pobku gaHux 6e3 CTBOPEHHS
rPOMI3aKUX KNaciB.

[ns HanucaHHsa norikv ppoHTeHay byno obpaHo TypeScript. Lia Hapnbyaosa

Hag knacuyHuM JavaScript BnpoBagye CTpory Tunisadito, LWo A03Bonse
BiANOBMIOBATY N1EBOBY YacTKy MOMUIOK e Ha eTani komninsauii [18]. Po3ymiHHSA
CTPYKTYP AaHMX CTae NPO30piLUnM, LLO KPUTUYHO BaXKMBO Npu poboTi 3i
cknagHMmMm o6'eKTaMm Ha MOSOTHI.

BisyanbHe ocpopmneHHsi npoekTy 6adyeTbes Ha dperimopky Tailwind CSS.

Voro chinocodis «utility-first» qokopiHHo sinpisHsieTbcs Big knacuunmx Ul-
6ibnioTek. 3amMicTb NiOKMOYEHHSI TPOMI3AKUX halniB 3i CTUNAMU, PO3POBHMK
onepye 6a3oBMMM yTUNITapHUMK krnacamm 6eanocepeHb0 B pO3MITLi, Micnsi Yoro
cucTeMa KOMMIME nuile BUKOPUCTaHI CTUMI Y piHanbHUI MiHidikoBaHU

chavin [20]. Takuit meTog nikBiaye npobnemy koHdpnikTy CSS-cenekTopis Ta
[03BOSISIE CTUMI3yBaTM KOMMOHEHTM MaKCMManbHO WBKAKo. Ans we GinbLioro
NPUCKOPEHHS BEPCTKM Byno iHTerpoBaHo pileHHs shadcn/ui — Habip rotoBux
[OCTYMHUX KOMIMOHEHTIB, SiKi HE BCTAHOBIHOOTLCS 51K 3aNEXHOCTI, @ KOMitoTbCs
NpsSIMO B KOA MPOEKTY 3 MOXIMBICTIO MOBHOI KacToMizaLlii.

[onoBHWIN hyHKLIiOHaN 3aCTOCYHKY — MarntoBaHHSA Ha NMOMOTHI, peanizoBaHo

3a gonomoroto 6ibnioteku react-konva, sikuii € React-obropTkoto Hag BigoMuM
rpadivHmm pyuiem Konva. Liein hpeiiMBOpK 3HA4YHO pO3LLUMPIOE CTaHd4apTHI
moxnueocTi HTML5 Canvas, gogatouu nigTpyMKy iHTepakTuBHoCTi [21]. 3aBasiku
react-konva po3pobHuK OTpUMYye 3MOry kepyBaTu rpadivHUMK NpUMITUBaMK Tak
camo, 5K i 3BuyaiHumm DOM-enemeHTamu, nepegatoydm iM KoopaMHaTV Ta Konbopu
Yyepes React-nponcu. Lie noBHiCTi0 NpMXoBye CKNagHICTb HU3bKOPIBHEBOTO
nporpamyBsaHHs Canvas i fo3Bonsie cpokycyBaTucs Ha Gi3Hec-norili AOLLIKU.

3mH. Apk. No gokym. Mignuc Oata
ApK.
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2.5 ApxiTekTypa cuctemu

Basytounck Ha ctaHgapTax metoponorii C4, apxiTekTypHe NpOeKTyBaHHA
po3novnHaeTbes 3 NobynoBw diarpamu KOHTeKCTY. Lis abeTpakuis HanBuworo
piBHS Ajie SIK BiAnNpaBHa Touka A1 po3yMiHHA nporpamHoro npoaykty. Ii
npu3HaYeHHs nonsirae y Bidyanisauii «kapTuHW B LimoMy»: po3pobnioBaHa cuctema
PO3MILLlYETLCS B LIEHTPI, @ HABKOMO Hel (DIiKCYIOTLCSA BCi 30BHILLHI akTOpu Ta
CTOPOHHI IT-cepsicu, 3 akumu BiabyBaeTbcs 06MiH iHbopmauieto [22].
BucokopiBHeBa cTpykTypa B3aemopii Bebcepsicy ObjectBoard i3

HaBKOMWLLHIM cepefoBuLLEM MPOINCTpoBaHa Ha puUCyHKy 2.12. Llew eTan
MOZEntoBaHHS YiTKO OKpPeCcrnoe Mexi NpoaykTy. Ha BigmiHy Bif 6inbLu rmmbokmx
TEeXHIYHMX CXeM, KOHTEeKCTHa Aiarpama irHopye KOHKpeTHi (hpernMBOpK/ Y1
NpoTOKONM [22], 30cepemKyroun yBary aHaniTMkiB BUKMIOYHO Ha HamnpsiMkax
MOTOKIB AaHUX y MacLluTabax yciei cuctemu.

PucyHok 2.12 — Mogenb 30BHiLLHIX 3B’A3KiB CepBiCy BidyanbHOI opraHisauii
iHpopmaLyii

3mH. Apk. No gokym. Mignuc Aata
Apk.
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Anpom HaBeaeHoi cxemu BUCTYnae cam Bebaoaatok ObjectBoard. Haskono
HBOTO 3rpynoBaHo 4YoTupu nNpodini kopuctysadis (Person), uni poni 6yno
dopmanizoBaHo Ha nonepeaHix eTanax aHaniay. lepapxis B3aeMoAii noumHaeTbes 3
BnacHuka (iHiuiatopa npoctopy) Ta AgmiHicTpaTopa (Kepyt4oro KoMaHaoto),
cnyckatounch Ao PenakTtopa (reHepye KOHTEHT) i Tnsgaya (34iNcHI0e NacuBHMiA
MOHITOPUHT). OBMiH AaHUMK MiX LMK cy6'ekTamm Ta nnatdopmoto BinbyBaeTbCs
Yyepes cTaHdapTHi bpay3epu i3 3acTocyBaHHAM BEGNPOTOKONIB.

Ockinbku cpinocodpist NpoaykTy nepeabayae MakcMmarnbHy aBTOHOMHICTb 6e3
3BepHeHb [10 CTOPOHHIX API, y poni 30BHiLLHiX cuctem (System_Ext) Ha giarpami
dhirypytoTb nuie 6a3oBi iHOpacTPyKTypHi By3nu. [NepLumm Takum By3rnom €
pensuiiHa CYB[ PostgreSQL, wo rapaHTye 36epexeHHst rpadivHoi KoHdirypauii
[OLIOK Ta 06MikoBUX AaHuX. [pyrum KOMNOHEHTOM BUCTyNae nokanbHa dannosa
cucTeMa KnieHTa, sika NpuinMae 3reHepoBaHi pacTpoBi 306paxeHHst (popmaTt PNG)
nia Yac npouenypw ekcnopty. 3MoAeNbOBaHNUI KOHTEKCT NMOBHICTIO PENEBaHTHUI
nonepefHim cxemam (Use Case, DFD) i niaTBepaxye, WO AoaaTok €
iHKanCcynbOBaHUM Ta HE3ANEXHUM PiLLEHHAM.

HacTynHnM KpoKOM apXiTeKTypHOI AekoMnosuii 3a dopevimeopkom C4 €

nepexia Ao piBHA KOHTeNHepiB. Lien pakypc po3kpvBae BHYTPILLHIO TOMOMOri0
nporpamHoro 3abe3neyeHHsi: eanHa cMcTeMa BidyanbHO po30MBAETLCS HA OKpPeMi
po3ropTaHi Moayrni (KOHTelHepwn), diKCytoumM iXHi TEXHOMOTIYHI CTekn Ta

KOHTpaKTu B3aeMofii [22].

Cneuundika po3pobneHoi apxiTekTypy nonsrae y 3actocyBaHHi ribpuaHoi

Mozeni MoHoniTy. Ponb hpoHTEHAY BMKOHYE KnieHTcbkuin Single Page Application
(SPA), HanncaHui 3 BUKopucTaHHAM ekocuctemun React. [NpoTe oro nepBuHHa
iHiLiani3auia Ta Bigaaya KnieHTy AenerosaHa cepeepHomy dpenmsopky Ruby on
Rails. Takuii naTTepH noegHye HadilHICTb TpaguLIHOIO CepBepPHOro peHAEPUHry
NS NOYaTKOBOIO 3aBaHTaXXEHHS i3 BUCOKOK AnHaMiyHicTio SPA-goaaTkis.

[ns obrpyHTyBaHHsi BUOOPY TEXHOMOTIN Ta ONUCY CTPYKTYPHUX OANHULIb
ObjectBoard 6yno cnpoektoBaHo KOHTelHepHy Aiarpamy (puc. 2.13). Mepunn
KoHTelHep — React SPA — dyHKuioHye Be3nocepenHbo y cepenoBuLLi 6paysepa.

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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Moro 3oHa BignosigansHocTi oxonmnoe 06pobKy nogiit Maninynatopa (MuLi),
BiManbOBYBaHHS reOMETPUYHKX MPUMITUBIB Ha enemeHTi Canvas Ta hopMyBaHHs
KOpWCTYBaLbKOro iHTepdency 6e3 nepezaBaHTaXeHHsS1 CTOPIHOK.

PucyHok 2.13 — Po3nogin dyHKUioHanbHUX MoayniB cepeaoBuLLa KONEKTUBHOT
B3aemogii



[pyrum cknapgosum 6nokom € Backend API Ha 6a3i Ruby on Rails. Okpim
Bigdavi ctatuku, BiH OyHKLOHY€E ik OCHOBHUI 06pobHUK GisHec-noriku. Cepeep
NpoBOAMTL aBTOpU3aLlito, Banigye KoopaMHaTy ob6'ekTiB Ta Nnepe.ipsie piBHi
poctyny. Ans 3abe3neyeHHs CUHXPOHi3aLii CTaHy JOLIKU MiXX aKTUBHUMMN

3mH. Apk. No gokym. Mignuc Oata
Apk.
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KopucTyBadamu, okpim knacudHnx REST API 3anuTis, peanisoBaHo 6a3oBy
TpaHcnsAuito nogin Yyepes npotokon WebSocket (3a gonomoroto mogyns
ActionCable). Lie no3Bonsie MUTTEBO BiANPaBnsiT 3MiHW rpadiyHOro KOHTEHTY Ha
KNIEHTCbKI 4OAATKM iHLUMX YYaCHUKIB CECii, CYTTEBO 3MEHLLIYIOUN 3aTPUMKH
BiJOOpaxxeHHs akTyanbHOi iHdopmaii.
Tperiit koHTelHep — Database (PostgreSQL). BiH 3a6e3nevye nepcucTeHTHe
36epiraHHa MaTpuLi NpaB 4ocTyny, NPodiniB Ta BNACTUBOCTEN KOXHOIo
HamanboBaHoro o6'ekta. CepBepHa YacTuHa komyHikye i3 B[l yepes TCP/IP 3a
nonomoroto ORM-agantepa Active Record. 3anpoektoBaHa TpypiBHEBa i30nsList
(knieHT — cepBepHa norika — AaHi) pobuTb ccTeMy mMacluTaboBaHO Ta CTiliKoo A0
360iB.
Cnmpatounch Ha nepefoBuin iHXKEHEepHUn AOCBIA, 30Kpema Ha KopropaTuBHI
ctaHgaptv Amazon Web Services (AWS), npouec yxBaneHHst pyHAaMeHTanbHuX
TEXHIYHMX pilleHb CyNPOBOKYBABCA BeAEeHHAM AOoKyMeHTaLii y hopmari
Architectural Decision Records (ADR). Lis meTogonorisi Bumarae dikcyBaTtn He
npocTo obpaHy TeXHOMorito, ane  nepefyMOBW Takoro KpoKy, HasiBHi NimiTw,
BiAXWNEeHi anbTepHaTUBK Ta OvikyBaHi pesynstaTtu [23].
3acTOCOBYHOYM LI METOAOSOTI0, BAXIVBUM €TanoM MPOEKTYBAHHA CUCTEMM
ObjectBoard cTano npunHATTSA Ta AOKYMEHTYBaHH H04OBUX apXiTEKTYPHUX
piweHb y chopmati ADR. Takuii nigxia 4O3BONMB KOMaHAi YiTKO 06rpyHTYyBaTH
1Bip ONTUManbHOro TEXHOMONYHOrO CTeKa Ta 36eperTu iCTOPIto NPOEKTYBAHHS.
[ﬂyno po3pobrneHo Tpu_ocHoBHI AokyMeHTU ADR: BMGip cuctemu kepyBaHHsi 6azamum ganux (ADR-001), BuGip 3aranbHOro apXitTekTypHOro _CTUMo
Aonatka.
(LADR-002) Tﬁ]svﬁip TEXHONOriYHOro cTeka Ans peanisauii knieHT-cepBepHoi _B3aemopii (ADR-003). OCHOBHWMIA akLeHT pobuBCs Ha JOCSATHEHHI
LinsoBoT
METPVKM NPOEKTY — CKOPOYEHHI Yacy Ha y3rofpkeHHs BidyanbHux mogenein Ha 30%
3a paxyHok cTabinbHOCTI Ta LWBUAKOA(T 0B6paHux pileHb. [oBHWIA TekCT
pokymeHTiB ADR 3 geTanbH1UM aHanisaom ansTepHaTvB Ta HacniaKkiB HaBeAeHo y
nopatky A.

3mH. Apk. No gokym. Mignuc Oata
Apk.
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3 PEANI3ALIA MPOrPAMHOIO 3ABE3MNEYEHHA
3.1 Po3pobka cepBepHOi YacTUHM AoaaTky

Y pamkax apxiTektypHoro wabnoHy MVC, Skuii NexuTb B OCHOBI
dperimBopky Ruby on Rails, moaeni BigirpatoTb ponb yHAaMeHTanbHOro wapy
NS ynpaeniHHA Gi3HEC-NOrKOK Ta CTaHOM CUCTEMM. IXHIM rONOBHUM 3aBAAHHAM €
B3aemopisa 3 6a30t0 faHnx Ta 3abesneyeHHs uinicHocTi iHdbopmadii [14]. Ana
po3pobntoBaHoi nnaTdopmMm BidyanbHoi criBnpadi 6yno cnpoekTtoBaHo Habip
mopenen, Lo NOoBHiCTIo BigobpaxatoTb cTpykTypy B[] (ame. gopatok B). [o uporo
nepeniky Bxoaatb: Board, CanvasObiject, Ellipse, Line, Rectangle, Text, User,
Member Ta Role.
KoxHa Mogenb iHkancynioe npasunia BanigaLii Ta HanawTyBaHHS 3B'A3KiB
(acouiaui) Mk TaBNUUAMK, LLO rapaHTye HaginHicTb fAaHux. PosrnsHemo
KOHdpirypauito Ha npuknagi knacy Board:
class Board &lt; ApplicationRecord

has_many :members, dependent: :destroy

has_many :users, through: :members

has_many :canvas_objects, dependent: :destroy

validates :name, presence: true, length: { maximum: 25 }



validates :description, length: { maximum: 255 }
end
Y HaBegeHoMy parmeHTi peanizoBaHO BifHOLIEHHS «barato-Ao-6aratbox»
i3 KOpMCTyBayamu Yepes NpomixHy Tabnuuto yyacHukis. Onuis dependent: :destroy
aBTOMAaTU3ye KackafHe BUOANEHHS: ¥ pasi 3HULLEHHS JOLLKN CUCTEMA CaMOCTiiHO
BMAANWTbL YCi NOB'A3aHi 3 Heto rpaddivHi NPUMITUBY Ta 3anncu NpPo YYacHUKIB,
3anobiratoum NosiBi «OCUPOTINUX» AaHMX. Banigatopu, cBoeto Yeproto, 6rokyotb
36epexeHHs JoLok 6e3 imeHi abo 3 nepeBULLEHHSIM NiMITIB CUMBONIB.
Okpim 6a30BMX HanawTyBaHb, MoAesi MiCTSTb JOMOMiXHI Knacosi MeToaum,
SIKi PO3BaHTaXyHTb KOHTPONEpH («TOBCTI MOAENI, TOHKI KOHTPOMepu»). fckpaBum
npuknagom e metog pabpukm y mogeni CanvasObject:
def self.create_canvas_object(attrs, board_id)
canvas_object = CanvasObject.new(
attrs.slice(*CanvasObject.attrs).merge(board_id: board_id)

)
type_class = CanvasObject.get_type_class(attrs["type"])

3mH. Apk. No gokym. Mignuc Oata
Apk.
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type_class.new(
attrs.slice(*type_class.attrs).merge(canvas_object: canvas_object)

)

canvas_object

end
Llei anroputm npuitmae JSON-napameTpu 3 APl i caMOCTiIHO KOHCTPYHOE sk
6a3oBuii 3anuc 06'ekTa, Tak i Moro cneumndivHWA JOYIpHI enemeHT (Hanpuknag,
NiHil0 YM TEKCT), Lo poBUTL Ko KOHTpOriepa 3Ha4YHO YNCTILLKM.
[Ons potpumanHsa npuHumny DRY (Don't Repeat Yourself) cninbHy noriky
[OYipHiX rpadivHmx 06'eKTiB BUHECEHO Y creuianbHuin Moaysb
SpecificCanvasObjectsValidation. BiH MicTuTb nepeBipku, 30kpema MeTog, Lo
3abopoHsie 3MiHy 6aTbKiBCbKOrO ifeHTudikaTopa nicrs CTBOPEHHS:
def canvas_object_id_immutable

return unless canvas_object_id_changed?

errors.add(:canvas_object_id, :canvas_object_id_immutable,
metadata: {

object: self,

new_canvas_object_id: canvas_object_id,

old_canvas_object_id: canvas_object_id_was

]

end
Llen wap apxitekTypu Bignosigae 3a MapLupyTu1sadito 3o0BHiWHix HTTP-
3anuTiB, iHiliauito MeToAiB Mogene Ta hopmyBaHHS KiHLEBOI BiAnoBiai Ans
knieHTa [14]. Norika 6ekeHay NoAineHa Ha By3bKocneLiani3oBaHi KOHTponepu, Wo
Ha 6 cTopiHui rpadhiyHoro matepiany. bazosum € koHTponep Pages, Akuii MiCTUTb
eanHuii MeTon app. Moro yHikanbHa ponb nonsrae y Bignadi craptosoro HTML-
[OKyMeHTa ANS 3aBaHTaXeHHS KNiEHTCbKOro iHTepdency, TOMy BiH BiAKPUTUI AN
HeaBTOpM3oBaHUX ceciii. Mpyna koHTponepiB Users, Registrations Ta Sessions €
kacTomisoBaHoto Haabyaosoto Hag b6ibniotekoto Devise. Ockinbku cTaHAapTHUI
Devise opieHTOBaHuU Ha knacuyHui Rails-moHoniT i3 HTML-nepeagpecauisamn, Ui
knacu 6yno nepeBu3HavyeHo Ans KopekTHoi 06pobkn JSON-3anuTie Ta poboTn y
dopmarti REST API.
3aansa ontumisauii kogy ctBopeHo Moaynb (concern) BoardRelated, sikuia
nigknoYaeTbes Ao KoHTporepiB Boards, Members Ta BoardsContent. Bin
BukopuctoBye callback-meton before_action gns nonepeaHbLoro nowyky AoLLKu Ta
Banigauii npas goctyny:
def set_board

3mH. Apk. No gokym. Mignuc Oata
Apk.
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@board = Board.find_by(id: params.expect(:id))
raise BoardErrors::NotFound.new(metadata: { board_id:
params.expect(:id) }) unless @board

@member = Member.find_by(board: @board, user: current_user)
raise MemberErrors::NotFound.new(metadata: { board_id: @board.id,
user_id: current_user.id }) unless @member

authorize @board, :access?
end
Cam koHTponep Boards 3abesneuvye 6asosi CRUD-onepauii 4ns npocTopis,
pO3AINSAYM OTPUMaHHA daHux Ha cnuckose (all) Ta aetanbHe (one). KoHTponep
Members 6epe Ha cebe BCto noriky ynpasniHHs KOMaHAOK: OTPUMAHHS CTIUCKY
koner (others), amiHy ixHix ctatyciB (update_role), 06pobky 3anpoLueHb
(add_to_board, accept_invite) Ta BuaaneHHs yyacHukis (kick, leave_board).
Haiibinbl HaBaHTaxeHUM € koHTponep BoardContent, wo o6pobnisie
MaHinynsuii 3 rpadikoto. Metog save nobyaoBaHo 3a NPUHLMNOM NakeTHOI
06pobku (batch processing):
def save

authorize @member, policy_class: BoardContentPolicy

new_params = save_params

new_ids =]

ActiveRecord::Base.transaction do
new_ids = handle_create(new_params[:create])
handle_delete new_params[:delete]
handle_update new_params[:update]

end

render json: { assigned_IDs: new_ids }
end
3aMicTb HaACUMaHHS COTeHb APIGHUX 3aMUTIB HA KOXEH PyX MULLI, KNiEHT
arperye 3MiHu Ta Bignpasnse ix ogHMM MacvBoM. BekeHp BigkpvBae eauHy
TpaH3akuito 6a3u gaHux (ActiveRecord::Base.transaction), Lo rapaHTye uinicHiCTb
iHpopmaLii y pasi 36oto. Okpim LbOro, Ansi NPUCKOPEHHSA CUHXPOHi3aLli
KonekTMBHOI po6oTK BnpoBadeHo niaTpumky WebSockets yepes ActionCable.
Micns ycniwHoro 3akpuTTS TpaH3aKLii cepBep reHepye nogito (broadcast) y
BiAMNOBIAHWI KaHan gowku. Lle 4o3BoNsie MUTTEBO TPaHCMOBATU akTyarnbHWUIA CTaH
06'eKTiB iHLIMM OHMaWH-kopucTyBaYaM 6e3 NoTpebu py4HOro OHOBMEHHS CTOPIHKM.
B ymoBax apxitektypu SPA (Single Page Application) ctaHaapTHun
MexaHi3M npeacraeneHb Rails (Views) npakTMyHO He BUKOPUCTOBYETHLCS ANS

3mH. Apk. No gokym. Mignuc Oata
ApK.
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reHepauii KOHTeHTY. bekeHa dyHKUioHye sk APl-cepsep, a eAuNHWI iCHyouni
HTML-chaiin cnyrye nuiie To4ko MOHTYBaHHA React-goparka:
&lt;%= content_tag(:body, ", id:"root", data:{
controller:"react"
N%&gt;
Llew psapok iHiuitoe poboTy koHTponepa 6ibniotekn Stimulus:
export default class extends Controller {
connect() {
const root = document.getElementByld("root");
createRoot(root).render(&lt;App /&gt;);
}
}
[Micns nepLuoro 3aBaHTaXeHHs! L€l MOPOXHbLOT CTOPIHKM BCIO NoAarnbLuy
MapLUpyTM3aLito Ta BigManboByBaHHs iHTepdeincy nepebupae Ha cebe KnieHTCbKui
JavaScript.
3aMicTb BUKOPUCTaHHS CTaHAAPTHUX BUHATKIB Ruby, y npoekTi
iMnNneMeHTOBaHO BracHy iepapxito knacis nomunok Ha 6asi StandardError. Lle
apXiTEKTYpHe pilleHHs1 3Ha4YHO CNpOLLye NOryBaHHs Ta CTaHAAPTU3Ye CTPYKTYpY



BignoBigel cepsepa Npu BUHUKHEHHI HenepeabadyBaHMX cuTyaLlii.
Byno cTBopeHo abcTpakTHuii knac BaseError, sikuii iHkancyntoe noriky
3anucy B koHcorb (log_error) Ta 3agae iHTepdeiic Ans nepeBu3HaYeHHs MeToziB
user_message (Tekct ans knieHta) i status (HTTP-koa). Ha ioro ocHoBi
peanizoBaHo N'ATb By3bKOCMeLianisoBaHNx Moaynis (Hanpuknag, user_errors.rb,
board_errors.rb). MNprknag KoHKpeTHOT peanisaLii nomMunku:
module UserErrors
class NotFound &lt; BaseError
def user_message
118n.t("errors.users.not_found")
end

def status
:not_found
end
end

end
Y ronosHomy koHTponepi ApplicationController BukopuctaHo makpoc
rescue_from BaseError, sikuii nepexonntoe 6yab-saKy 3 KaCTOMHUX MOMMITOK,
aBTOMaTUYHO 3anucye Tperchek y nor Ta noBepTae KNieHTy BiadopmaToBaHuin
JSON 3i 3po3yminvm nNoBiaOMMEHHSAM.
KoHdpirypauis daiiny routes.rb (auB. gopartok b) agantoBaHa nig notpebu
ribpuaHoro API.

3mH. Apk. No gokym. Mignuc Oata
Apk.
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Mo-nepLue, HanawToBaHO NiATPUMKY rokanisadii yepes scope "(:locale)", wo
[03BONSIE AMHaMIYHO nepemukaT MoBy (Hanpuknag, /uk abo /en). Mo-gpyre,
wnsxv 6ibniotekn Devise nepesmaHayeHo (skip: :all) i 3amiHeHo Ha BnacHi RESTful
eHanoiHTK ans 6eswoBHoi poboTu 3 React.

MapLupyT anst fowok (resources :boards) nosbaeneHi meToais reHepauii
HTML-cTopiHOK (except: [:show, :new, :index]), ane micTaTb BknageHi 6rnoku scope
:member Ta scope :content Ans noriyHoro rpynyBaHHs API-3anuTis.

KpnTnyHo BaxknMBmMm enemeHToM € HasBHICTb fallback-mapLupyTy

HanpwukiHui cariny. Ockinbkn React Router kepye icTopieto 6pay3sepa Ha knieHTi,
Oyab-sKUiA NPSMUIA Nepexig 3a NocunaHHam Mir 61 BUKNMKaT NOMUNKY cepeepa.
Tomy 6ekeHa nepexonntoe Bci HeBigomi URL i npumycoBo Bigaae eguHmin HTML-
dann 3 iHiyianisauieto SPA, a cneuianbHe npasuno match “unmatched' 06pobnse
HekopekTHi APl-3anuTu.

[apaHTia cTabinbHOCTi cepBepHOi GidHec-norikv 3abesnedyeTbes

iHcTpymeHTapiem Minitest. [Ina 06'eKTMBHOrO BUMiptoBaHHS SIKOCTi MOKPUTTSI Koay
3acTocoBaHo aHanizatop SimpleCov. BignosiaHo o 3reHepoBaHOro 3BiTy

(puc. 3.1), 3aranbHUM NOKA3HUK NOKPUTTS CTaHOBUTL 72.17%. Mpu Lbomy
KPUTUYHO BaXNUBI BY3n1 — MOAENi Ta KOHTpornepu — npotectoBaHi Ha 89.33% Ta
70.25% BignosigHo.

PurcyHok 3.1 — 3BiT Npo NoKpUTTSA Kody TecTamu

3mH. Apk. No gokym. Mignuc Oata
Apk.
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TecToBa 6a3a nofinseTbcs Ha ABa PiBHI. IHTerpauiini Tectn
(ActionDispatch::IntegrationTest) BanigytoTb kopeKTHICTb 06pobku HTTP-
TpaH3akuii. 3okpema, y MembersControllerTest cumyniooTbCst KMBI CLieHapii:
OTPUMaHHS CNNCKY KoMaHau, MoaudikaLis ponei Ta obpobka iHBanTiB. Y
BoardsControllerTest imiTyeTbcsi nepesipka npas goctyny (Pundit), Ae aoBeaeHo,
Lo onepauii BuganeHHsi NpoekTy AOCTYMNHI BUKIMIOYHO BriacHuky.

OpuHnyHi Tectn (ActiveSupport::TestCase) dokycytoTbCs Ha i30/1b0BaHiIl
nepesipui mogenen. Hanpuknaa, Tectn ans mogeni Member noBoaaTh, WO cuctema
6rnokye cTBopeHHsi AybnikaTiB y4acHuKiB Ta 3a60pOHsiE 3MiHY NMOBHOBaXeHb
ronoBHOro agMiHicTpatopa (BnacHuka) goLuku. [letansHuii npuknag peanisadii
TecTiB HaBefeHo Y aoaaTtky b.



3.2 CTBOpeHHS rpaciuHoi 060MNOHKM ANs MaHinynoBaHHS 06’ekTamm

Ha BiaMiHy Big cTaHAapTHUX enemMeHTiB iHTepdeincy (KHOMOK YM TEKCTOBUX
nonis), MapLUpyTUsaTopu B ekocuctemi React nosbaeneHi BizyansHoro
npeacraeneHHsi. OgHak BOHW € MOBHOLHHMMY By3namu BipTyansHoro DOM-
nepeBa, yHKUist SKUX nonsirae y BigcTexxeHHi notoyHoro ctaHy URL-agpecu
Opaysepa Ta AMHaMiYHOMY MOHTYBaHHi abo AeMOHTaXi BigNOBiAHNX KOMMOHEHTIB.
Came uelt MexaHi3M NepeTBOproe OAHOCTOPIHKOBUIA AoaaTok (SPA) Ha
MOBHOLIHHWI NPOrpaMHuWii NPOAYKT i3 KNacu4HOK 6araTtocTopiHKOBOK
Hagiraujieto [24].
Y mMexax KnieHTCbKOT YacTMHM po3pobntoBaHoi nnatgopmu 3a
MapLUpyTK3aLito Bianosigae naket react-router. Llen iHCTpyMeHT rapaHTye
MUTTEBUI Nepexig Mixk ekpaHamu 6e3 Bianpasku gogatkosux HTML-3anuTiB Ha
cepBep. KoHdirypauis mapLupyTis iHiLianisyetbcsa y kopeHeBomy caiini gogatka:
const router = createBrowserRouter([

{ path: ROUTES.home(), element: &It;Home /&gt; },

{ path: ROUTES.board(), element: &lt;BoardWrapper /&gt; },

{ path: ROUTES.boards(), element: &lt;Boards /&gt; },

{ path: ROUTES.signIn(), element: &lt;LoglIn /&gt; },

{ path: ROUTES.signUp(), element: &It;Registration /&gt; },

{ path: ROUTES.profile(), element: &lt;UserProfile /&gt; },

{ path: ™", element: &It;NotFoundPage /&gt; },
;

3MmH. Apk. No pgokym. Mignuc Oata
Apk.
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Mertop createBrowserRouter npuiiMae macus 06'ekTiB, A€ KOXXEH enemMeHT
MicTUTb BnacTueicTb path (BiacTexxyBaHmin URL) Ta element (KOMNOHEHT, LWo
peHaepuTbCs 3a Lieto aapecoto).
3anpoeKkToBaHa CTPYKTypa OXOMOE BCi KMIOYOBI €KPaHW: rofIoBHY CTOPIHKY,
naHenb KepyBaHHs foLukamu, 6e3nocepeaHbo pobode cepefoBULLE MPOEKTY,
MoZyrni aBTopu3adii/peectpadii Ta ocobucTuin kabiHeT. Onsi yHUKHEHHST MOMUITOK
npun 3MiHi aapec BUKOPVCTAHO NaTepH LIeHTParni3oBaHoro 36epiraHHs Wnsxis y
cnosHuky ROUTES. Jonatkoso HanawTosaHo fallback-mapwpyT (path: "), akui
aBTOMAaTUYHO NEPEXONIIOE HEKOPEKTHI MOCUNaHHSA Ta BUBOAWTb KOMMOHEHT
nomunku &lt;NotFoundPage /&gt;. Takuii niaoxig € ctaHaapTom Ans SPA-apxiTekTypu,
3abe3neyytodn BUCOKY LUBUAKICTb BIATYyKY iHTepdeiicy.
[ins opraHisauii ctabinbHoro Ta edekTMBHOroO 06MiHy AaHuMK mixk React-
knieHTom Ta 6ekeHoM 3acTocoBaHo 6ibnioteky TanStack Query. BoHa Bupilye
KOMMIEKC 3aBAaHb, NOB'A3aHUX 3 aCUHXPOHHMMU 3anuTamu, 6epyym Ha cebe noriky
KellyBaHHS BiAnNoBigen, POHOBOT CUHXPOHI3aLii Ta ynpaBniHHA CTAaHOM CEpPBEPHUX
AaHux 6e3nocepenHbO Y KMiEHTCbKOMY KOAi.
o6 yHWKkHYTK fy6ntoBaHHS kody, Bcto 6a3oy noriky HTTP-B3aemogii
Oyno iHkancynboBaHo y ABOX kacTOMHMX Xykax: UseCustomMutation (ans
Bignpaeku aaHnx) ta UseCustomQuery (ans oTpumanHs gaHux). Lii obropTku
aBTOMaTUYHO 06POGMSAIOTL CTATyCK 3anUTIB Ta reHepyoThb CrnuBatoyi
NOBIAOMMNEHHS ANns to3epa (toast-crosilLeHHs) 3a 4ONOMOrOK iHTerpoBaHoOro
nakeTa sonner.
BukopucTaHHsa Takoro niaxody 3BoAWTbL OTpMMaHHs iHdopmauii 3 APl o
KiflbKOX paakiB kody. Hanpuknag, BUKIMK CNICKY BCiX AOCTYMHUX NPOEKTIB
BUIMSAAE HACTYMHUM YMHOM:
const {

data: boardsData = [],

isLoading,

refetch: refetchBoards,
} = UseCustomQuery({

queryKey: ["boards"],

path: ROUTES.allBoardsApi(),
%

3mH. Apk. No gokym. Mignuc Oata
ApK.
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Y naHomy Bunagky HeobxiaHO nepeaaTyt NULe YHIKanbHUA KoY Ans

BHYTpiWwHboro kewy (queryKey) Ta URL-agpecy eHanoiHTy (path). QetanbHa
peanisauia xyka UseCustomQuery HaBegeHa y fgogatky B.

YnpasniHHs ctaHoM y React nepen6avae He nuwe 36epexeHHs 3MiHHKX, a i
dhikcauito cknagHux 3anexHocTten Mixx HUMK. Lie gossonsie agpy React
BiACTeXyBaTW 3MiHM Ta e(PEKTUBHO NepemMarnboByBaTV NULLIE Ti KOMMNOHEHTK, AKi
LbOro AiiicHo notpebytoThb [24].

[ns 3a6e3neveHHst nnaBHoro Ta 6€3noMMUNKOBOro MarntoBaHHs Ha

iHTepakTMBHOMY MOMOTHI Byno CNpoekToBaHO criewianbHuii 06'ekT cTaHy Ta Habip
[OMOMDKHUX (PyHKUiR. Lier TMn € AuckpumiHaHTHUM 06'egHaHHsAM (union), WO
6a3yeTbcs Ha akTuBHOMY pexumi (CanvasMode). Cuctema mMoxe nepebysatn y
4oTupbox hasax: None (pexum crnokoto), Selected (BMAINEHHS 0gHOrO Y rpynu
enemeHTiB), SelectionNet (MantoBaHHA pamku BUAineHHs) Ta Inserting (po3milLeHHs
HOBOI birypw). 3anexHo Big pexumy, 06'eKT CTaHy MICTUTb Pi3HUIA HABIp AaHUX.
Hanpuknag, cratyc Selected 36epirae macus BuaineHux giryp 1a napametpm
ixHbOro mactuTabyBaHHs (resizing), Toai sik SelectionNet dikcye nuie Toukm
CTapTy Ta KiHUsi NPSMOKYTHMKA BUAINEHHS.

[ns 6e3neyHoi MyTaLii LbOro CTaHy iMmnnemMmeHToBaHoO gabpuky
createCanvasStateUtils. BoHa npuiimae aucnetyep craHy setCanvasState i renepye
Habip meToaiB Ans ynpaeniHHA pexumamu (06'ekt CanvasStateUtils). Hanpuknag,
meTon CanvasStateUtils.None.set() nepeBoauTb iHTEPENC Yy CTaH CMOKoo, a
CanvasStateUltils.Inserting.updateProperty() auHamivyHo 3miHi0e napameTpu
ManbyTHLOI dpirypun. Taka iHkancynauis BUHOCUTL CKNaaHy Noriky nepexoAis 3a
mexi Ul-koMnoHeHTiB, 3a6e3neyyioun BUCOKY MOAYMbHICTb Koay.

Knto4oBoto BUMOroOK A0 CyvacHuX rpadpivyHmx peaakTopis € nigTpuMka

dyHKUi ckacyBaHHsi (Undo) Ta noBTopeHHs (Redo). [ns BUPILLEHHS LibOro
3aBAaHHsA, a TaKoX ANA onTUMI3aLii BianpaBku faHux Ha 6ekeHa, Byno po3pobneHo
KacToMHuit xyk UseHistory.

YcepeauHi xyka BUKopucToByeTbcs useRef Ans cTBopeHHst myTabenbHoro

cTeka icTopii 3MiH Ta 36epeXeHHs MOTOYHOrOo iHAeKCy (No3uuii to3epa B Uil icTopii).

3mH. Apk. No gokym. Mignuc Oata
Apk.
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KoxxHa TpaH3akuis (HistoryRecord) hopmyeTbes 3 MacuBy iHAMBIAYyanbHUX NPaBOK
(ChangeRecord), ae dikcyetbea yHikanbHui ID dirypu, ii Tvn, a Takox
andepeHLian Mk cTapymn Ta HOBUMY NapaMeTpamMu.

LL{o6 He nepeBaHTaxyBaT! CTEK COTHAMM 3anUCIB N Yac 0gHOro

nepetsAryBaHHs Muileto, dyHkuis historyHandleChanges 3actocoBye metog,
arperauii (debounce). 3miHn TUM4YacoBo Hakonu4ytoTbes y Bydepi delayedRecord.
Ao t03ep He pobuTb HOBUX Ait npoTarom 200 Mc (kepyeTbCa napameTpom
additionalDelay), 6ycep BBaxaeTbcs hiHanisoBaHuM i meTop savelnHistory
nepeHoCUTb MOro Yy MOCTilHY icTopito. Mpy uboMy BHYTpPIWHSA dyHKUis noChanges
BiAMINLTPOBYE «MOPOXHI» Pyxu, Ae napameTpu irypu 3anmLumnmcs He3MiHHUMK.
MeTopa savelnHistory BukoHye noagiviHy poboTy: BiH He nuLue 3cyBae

historylndex Ta ounwae rinky Redo (siKLLo t03ep 3po6buB HOBY Ajto nicns
ckacyBaHHs1), ane 1 aBTOMaTU4YHO TpMrepuTb Bianpasky iHopmaLii Ha AP| yepes
xyk UseBoardContentMutation.

CneuianizoBaHuit mytatop UseBoardContentMutation ontumizoBaHo

creuianbHo Ans kaHeacy. Moro ronosHa iva — cuctema ge6ayHCUHry Mepexesinx
3anuTiB. 3aMicTb MUTTEBOI BiAnpaBku, Xyk Yekae 0.1 cekyHamM nicns ocTaHHbOI Aji
t03epa, akyMynior4dmn nakeT 3amiH. OgHak, LWob YHUKHYTW HaKONUYEHHst Macu
He3bepeXxXeHUx NpaBok, BCTAHOBIEHO XXOPCTKUI TaMayT y 1 cekyHA, nicns skoro
AaHi BiANpaBnsaoTLCSA NPUMYCOBO. TakoX XyK BiAnosiAae 3a NigMiHy TMMYacoBmx
ineHTudikaTopiB 06'€KTIB (SKi CTBOPIOKOTLCS Ha KMIEHTI 3 BiA'€MHUMM 3HAYEHHSIMN)
Ha nocTinHi 1D, 3reHepoBaHi cepBepom nicns ycnilHoro 36epexerHs y BJ.
PyHkuioHan undo / redo npautoe LWSXOM YNTaHHS nonepeaHix abo

HaCTynHMX TpaH3akLii i3 macusy history (nicns nepesipku NimiTiB 4eped canUndo
/ canRedo). Lli yHKLii peBepCcMBHO 3aCTOCOBYHOTL NapaMeTpu Ao 06'ekTiB Ha
MONOTHI Ta CUHXPOHHO iHILIOOTb BiANpaBKy HOBUX KOOpAWHAT Ha cepsep. Y
pesynbrati xyk UseHistory 3abe3neuye 6e3nepepBHy poboTy KknieHTa (peakTuBHUI
Ul) i HaginHy, nakeTHy (batch) cuHxpoHisadito 3 6a3oto gaHux, MiHiMi3yroun
MepeXeBe HaBaHTaXEHHS.



3mH. Apk. No gokym. Mignuc Oata
Apk.
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HesBaxatoumn Ha Te, Wwo apxitektypa Single Page Application (SPA) disnyHo
3aBaHTaxye nuwe ognH HTML-AokymeHT, Ans 3py4YHOCTi ONUCY i30MbOBaHMX
MapLupyTamu ekpaHiB Haaarni 3acTOCOBYBaTUMETLCS TEPMiIH «CTOPIHKMY.
Toukoto Bxoay A0 nnatopmu € rornosHa CTopiHka (puc. 3.2), 3a peHaepuHr
AKOI BianoBigae KOMNoHeHT Home.

PucyHok 3.2 — l'onosHa cTopiHka

BoHa BukoHye npeseHTaUiiHy yHKLit0, 3HaNoOMna4K BigBiayBaya 3
MOXIMBOCTSIMU CepBicy. IHTepdbenc nogineHo Ha noriyHi 6noku, Ae 3a AONOMOroto
KapTOK Ta BEKTOPHOI rpadiku NpointocTpoBaHO KIOYOBI CLEHapii BUKOPUCTaHHS
NpoAYyKTY.

[ns kepyBaHHs cecisimu Ta igeHTudikauii po3pobrneHo rpyny KOMMOHEHTIB:
CTOpiHKM aBTOpM3aLii, peecTpalii Ta HanawTyBaHb Npodinto. Ha piBHi
MapLupyTM3aTopa BnpoBaKeHO CyBOpi NpaBuna JOCTyrny: HeaBTopy30BaHi
KOPWCTYyBaYi BiKMAAKTLCS Bif NPUBaTHUX MapLUpyTiB (Hanpuknag, npodinto),
TOAi SIK 3aNoriHeHi 13epn He MOXYTb MOBTOPHO BiAKPUTU (hOPMU BXOAY.
CTopiHKka CTBOPEHHSs akayHTa (puc. 3.3) KOHTPOMIOETLCS KOMMOHEHTOM
Registration. Yci gaHi 3 TekctoBmx nonis (imM's, email, naponb Ta rioro
NiATBEPIXEHHS) aKyMyIOKTLCS Y NokanbHOMy cTaHi React 1o MOMEHTY
BiAnpaBku Ha cepsep. [icns ycnilwHoro CTBOpeHHsi Npodinto cuctema
aBTOMaTUYHO PEAUPEKTUTL to3epa Ha Aalubopy.

3mH. Apk. No gokym. Mignuc Oata
Apk.
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PucyHok 3.3 — dopma peecTpalii

MpuBaTHi AaHi kepytoTbes Yepes komnoHeHT UserProfile (puc. 3.4). Tyt
peanizoBaHo YHKLiOHamN 3MiHW NepcoHarnbHOI iHhopmaLlii Ta onuito NOBHOro
BuaaneHHs obnikosoro 3anucy. 3agns 6esnekun, BUAaneHHs akayHTa BuMarae
niaTBEpOXXEeHHS Yepes JoaaTkoBe Aiarnorose BikHO.

PucyHok 3.4 — CTopiHka npodinto kopuctysada

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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LleHTpom ynpaeniHHsi npoekTamMu BUCTynae cTopiHka Boards. BoHa mae
3pYyYHy cUCTeMy BKNafoK, sika po3zinse pobodi NpocTopy Ha Tpu KaTeropii, Lo
3HaYHO MornerLuye HaBirauito Ta ynpaeniHHA CTaHOM BifoGpaXeHHs.

Bknapka «Moi gowku» (puc. 3.5), nobynosaHa Ha koMrnoHeHTi BoardsTab,
BMBOAWTL Nepenik akTMBHWUX NPOEKTIB KOPUCTyBaya y BUrMSAi CiTku. TyT
iMNneMeHToOBaHO PSAOK NOLYKY Ta pinkTpu 3a ctatycom (ponnto). Y pasi
BiJCYTHOCTi JOLLOK iHTepdenc BUBOANTL BiANOBIAHY 3arnyLuKy-nigkasky. Ha
KOXHIiN kapTui nependadeHo KHOMKWU ANst CaMOCTINHOro BMxody 3 komaHau abo
MOBHOTO BUAANEHHs NPoekTy (i3 3aXVCHUM BiKHOM NiATBEPOXKEHHS).

PucyHok 3.5 — Bknapgka «Moi goLukm»

Pospin «3anpoLueHHs» (7 cTopiHka rpadidyHoro matepiany) kepyetbcs
koMmnoHeHToM InvitesTab. MNporpama aBToMaT4HO BiAMINETPOBYE MacuB AOLLOK,
3anuiiarym nuie Ti, e KopucTyBay mae cratyc «Invitedy. KO3ep moxe npunHATH

3mH. Apk. No gokym. Mignuc Oata
ApK.
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abo BioXnnuTK 3anuT (Yepes NiaTBepaAKytode MofarnbHe BikHO). BHeceHi 3MiHu
MWUTTEBO OHOBIIOIOTb MacuB AaHUX Ha eKpaHi.

leHepaist HoBMX NpocTopiB BiABOyBaeTbCA y Bknaaui «Hosa gowkay» (7

cTopiHKa rpadivHoro matepiany) Yepes komnoHeHT NewBoardTab. [oku cepsep
06pobnsie 3anUT Ha CTBOPEHHS, KHOMKa NiATBEPAXKEHHS BIOKYETHCS | 3MiHIOE TEKCT
Ha «CTBOpeHHS...». Lle edbekTnBHMI natepH UX, wwo 3anobirae BunagkoBomy
ny6nioBaHHIo npoekTiB. MMicns signosiai APl chopma ounLyeTbes, a knieHTa
nepekuaae [0 3aranbHOro Crivcky.

HanbinbLu TexHiYHO cknagHUM enemMeHToM iHTepdency € CTopiHka
6es3nocepenHbO BiAKpUTOI AoLwkK (puc. 3.6), 3a siky BianoBigae kKOMNOHeHT Board.
Lle iHTepakTUBHUIA poBo4MIA NPOCTIp i3 MONOTHOM Ta HAGOPOM [OMOMIKHUX
naHenew. Bisyanisauist Ul 6e3nocepeHbo 3anexuTb Bifg cTaTycy to3epa:
Hanpwknag, aktop i3 ponnto «MsgayY» nobaunTe nviie kaHBac 6e3 naHeni
iHCTPYMEHTIB.

PucyHok 3.6 — CTopiHKka AOLLKM

3mH. Apk. No gokym. Mignuc Oata
ApK.
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OcobnuBicTio Lboro cepenoBuLla € iHTerpauis 3 Bebcoketamu. KnieHTcbka
YacTuMHa aBTOMaTUYHO MIANUCYETLCSA Ha KaHarn OHOBMEHb AOLLKM: SKLLO iHLINA
KOPWCTYBaY 3MiHIOE BNacTUBOCTi 06'ekTa abo CTBOPIOE HOBUIA, Lii 3MiHU MUTTEBO
HaaXxoAaTb Yepes3 CoKeT-3'eAHaHHs i BinobpaxkatoTbesi Ha NonoTHi 6e3 noTpebu
OHOBINIOBATN CTOPIHKY.

BepxHsi HasirauinHa naHenb BoardMenu iHdopmye Npo Ha3By NPOEKTY Ta
MICTUTb KHOMKY NOBEpHEHHs A0 Aawwbopaa. AKLLOo cucTemMa BUKOHYE hOHOBE
36epexeHHs MacuBiB AaHux y B[, 6ins Ha3Bu AnHaMIYHO 3'ABNAETLCS iHOUKATOP
Savinglcon. Knik no Ha3Bi AOLLKM BMKNUKae MoayrnbHe BikHo ShowBoard (8
CTOpiHKa rpadivHoro martepiany), e 103epu 3 Nnpasamu pegaryBaHHs MOXYTb
OHOBUTU MeTaAaHi NPOEKTY.

3niBa y poboyomMy npocTopi 3akpinneHo komnoHeHT ToolBar (8 cTopiHka
rpadpiyHoro matepiany). MepLumi horo 6ok MICTUTL KHOMKM NepeMuKaHHs
pexumis (CanvasMode.Inserting) ana mantosaHHA diryp (niHis, eninc,
NPSIMOKYTHWK, TEKCT), e NOYaTKOBI MapaMeTpu reHepyTbCs XYKOM
UseDefaultObjects. Opyrui 6nok Bignosiaae 3a Hagirauijto B icTopii (Undo/Redo).
TpeTin — 3a ekcnopt y PNG Ta nepemukay nokanisauii (LanguageSwitcher).

[ins kacTomizauii rpadikv BUKOpMCTOBY€EThLCS NpaBa GivHa naHenb
ObjectsProperties. {i BMICT KOHTEKCTHO-3aNEXHUIA: €NEeMEeHTI YNpaBMiHHs
KOMbOPOM, MPO30PICTIO YN TOBLLMHOI MiHil 3'ABNSATLCS BUKIOYHO TOAi, KONU Ha
MONOTHI BUAINEHO KOHKPETHY irypy abo akTVBOBaHO pPeXnM MantoBaHHs. [Hakwe
naHenb BUBOAWTL CTAHAAPTHY 3armyLuKy.

AOMiHICTPYyBaHHS KOMaHAW 34INCHIOETLCA Yepes BUnagatye MeHo
MemberMenu y BepxHbOMY npaBoMy KyTi. BoHO BinoGpakae aBatap NOTOYHOrO
to3epa Ta nepenik iHWMX Koner Ha AoLuLi.

Akuwo BnacHWk abo agMiHicTpaTop HaTWckae Ha iM's konerw, BiaKpUBaeTbCA
mMogarnbHe BikHO HanalTyBaHb y4acHuka (puc. 3.7). TyT peanisoBaHO MexaHi3m
nepenpu3HaYeHHsi porei Yepes cenekT-MeHo Ta BigobpaxeHo Habip YekBoKceiB, Lo
[eTani3yloTb KOHKPETHI 403BONU Ans o6paHoro cratycy. Y LboMy X BikHi
3HaxoaMTbCS KHOMKa ANs NPUMYCOBOTO BUKITHOYEHHS 0COOU 3 NMPOEKTY.

3mH. Apk. No gokym. Mignuc Aata
Apk.
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PucyHok 3.7 — MeHio HanawwTyBaHb yyacHuka

MigcymoBytoun pedynsraTty etany po3pobku: y pamkax npoekTy byno

cTBOpeHo cTabinbHy ribpuaHy apxitekTypy. CepBepHa KOMMNoHeHTa Ha 6a3si Ruby
on Rails B3sna Ha cebe dyHkuioHan 36epexxeHHs aaHnx (PostgreSQL), nepesipku
ponyckiB Ta obcnyroByBaHHs APIl-mapLupyTiB. KnieHTcbka cTopoHa, peani3oBaHa
sk React SPA (TypeScript) i3 3acTocyBaHHsM react-konva Ans manioBaHHs Ta



TanStack Query ans cuHXpoHi3aLii cTaniB, 3abe3neyvna BUCOKY LUBUAKICTb
BiAryky iHTepdeicy. Ctunisauis 3a gonomoroto Tailwind CSS Ta shadcn/ui
nossonuna cTeoput cyvacHun UX/UI gusainH. KomnnekcHe BNnpoBagKeHHs
ponboBOi MoAeni, cuctemu icTopii 3mMiH Ta 6a3oBoi iHTerpadii Be6cokeTiB
[03BONWIO AOCATTU FONOBHOI METU — CTBOPEHHSA e(peKTUBHOI OHMaH-AOLLIKM ANs
KOMEeKTUBHOI Bidyanisadlii.

3mH. Apk. No gokym. Mignuc Oata
ApkK.
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BNCHOBKW

Y pesynbrati BUKOHaHHS KypcoBOi po6oTu Byrno 3aiicCHEHO NOBHUIA LMK
CTBOPEHHS MPOrpaMHOro NpoayKTy — Bif CUCTEMHOrO aHanidy npeaMeTHoi obnacTi
[0 NpakTU4HOI po3pobkmn dyHKLioHyto4oro BebaoaaTka ObjectBoard. Ha
noyaTkoBoMy eTtani 6yno gocnigkeHo NoTpebu cy4acHUX Po3noAinNeHnx Komana Ta
npoBefeHO NOPIBHAHHSA NPOBIAHMX aHanoris, Takux sk Excalidraw, draw.io Ta
Explain Everything. AHani3 3acBiguus, Wo puHoOK noTpebye pilieHHs, sike 6
rapMOHINHO NOEAHYBANo NPOCTOTY CTBOPEHHS Bi3yanbHUX CXEM i3 HaginHUM
KopropaT1BHUM KOHTponem aoctyny. Lie go3sonuno copmyBaTti YiTki
(hyHKLUiOHanbHi BUMOrK 40 BMacHOro cepsicy, 6a30BMM eNeMeHTOM SIKoro ctana
iepapxiuHa ponboBa Mogesb B3aeMofii y4aCcHUKIB.

MpoekTyBaHHSA Gi3HEeC-MNOrikv Ta apXiTEKTYpM CUCTEMU cnupanocs Ha

KOMMIEKCHE BUKOPUCTaHHSI Cy4aCHVUX METOLOMOri MOAentoBaHHs. 3a 4ONOMOro
HoTauii IDEFO Ta DFD 6yno Bu3HaveHo rnobanbHi iHdbopmaLliiiHi noToku, a
mogeni BPMN 2.0 Ta IDEF3 gossonunu getaniyBaTv KpUTUYHI cLeHapil
napanenbHoi poboTu KOMaHAMW, CUHXPOHI3aLii 3MiH Ha NONOTHI Ta ynpaBniHHSA
poctynamu. CnpoektoBaHi UML-giarpamu Ta 6aratopiBHeBa apxiTekTypa 3a
mopennto C4 3abesneunnu 4itke po3mexxyBaHHS BiANOBIAaNbHOCTI MixX
CcepBepHNMU Ta KIMiEHTCbKMMU KOMMOHEeHTaMu, chopMyBaBLUN HaAiHWUIA
dbyHAAMEHT AN HanucaHHs Koay.

Okpema yBara B poboTi 6yna npugineHa npoekTyBaHHIO KOPUCTYBALbKOrO

[ocBigy Ta CTpYKTypu 36epexeHHs iHdopmallii. Ha ocHoBi aHanidy notpeb knieHTiB
Yyepes nobygosy kapT wnsxy (UJM ta CJM) po3pobrneHo eproHOMiYHi NpoToTMnm
iHTepdeiiciB, siki rapaHTyIOTb iHTYITUBHO 3p03yMiny HaBirauito. MNapanensHo 3 uum
Oyno cnpoekToBaHo nigcucteMy 6a3n gaHux: Bif KoHuenTyaneHoi ER-giarpamun o
HopMani3oBaHoi i3nyHOi Moaeni. MPUAHATI IHKEHePHI pilleHHs J03BONUNN
ONTMMI3yBaTn 36epexeHHst BENMKMX MacuBiB rpachiyHMX KoopamuHaT Ta napameTpis
diryp y CYB[] PostgreSQL, rapaHTytoun Npu LsoMy pensuiiHy LinicHicTb
cucTemu.

YenilWwHo iMnneMeHTOBaHO TEOPETUYHI HanpaLoBaHHSA Y BUMMNSAi peanbHOro

3mH. Apk. No gokym. Mignuc Oata
ApkK.

67

KPB.ICT-25.00.00.000 M3

npaLoryoro NporpaMHoro nNpodykTy. Cnmpatodmch Ha 3aA0KyMeHTOBaHI
apxiTekTypHi pileHHs (ADR), 6yno po3pobneHo ribpuaHy knieHT-cepBepHy
nnatcopmy. CepBepHa YacTuHa Ha 6asi dpperimBopky Ruby on Rails B3sina Ha cebe
6esneyHe ynpasniHHa 6i3Hec-norikoto Ta aBTopm3adieto. KnieHTcbka CTOpoHa,
peani3oBaHa sik Single Page Application 3a nonomoroto ekocuctemun React i
TypeScript, 3a6e3neynna iHTepakTUBHICTb Ta BUCOKY LLUBUAKICTb BiATyKY
rpadiuHoro kaHBacy. 3aBasiku iHTerpauii npotokony WebSockets Baganocs
HanaroguTn 6e3nepebiliHy CUHXPOHHY POBOTY KiNbKOX KOPUCTYBaYiB Ha OAHIl
[ouwiui B peanbHOMY Yaci.

TakvM YMHOM, nocTaBneHy MeTy poboTn AOCArHYTO B MOBHOMY 06CA3i.
CrBopeHa nnatdgopma ObjectBoard € He NpocTo abCTPakTHUM KOHLENTOM, a
roTOBMM Ta NPOTECTOBAHUM iHCTPYMEHTOM, 34aTHUM BUPILLUTK Npobnemy
PO3pi3HEHOCTi KOMYHIKaLii | CyTTEBO MiABULLMTU NPOAYKTUBHICTb NnaHyBaHHA Ta
NPOEKTYBaHHS y Cy4acHUxX BisHec-komaHaax.

3mH. Apk. No gokym. Mignuc Oata
Apk.
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ADR JOKYMEHTW

ADR-001: Bubip cuctemu kepyBaHHsi 6asamum aaHnx (CYB[)

Craryc: YxBaneHo

KoHTekcT:

CrBoptoBaHuin cepaic ObjectBoard opieHTOoBaHMI Ha cninbHy poboTy 3 BidyanbHUMU

AaHvmn. FonoBHe 3aBAaHHSA NPOAYKTY — NPULLBMALLMTI NPOLIEC 3aTBEPAXEHHS apXiTEKTYPHUX Ta
6i3Hec-cxeM Ha 30%. Cneuudpika rpadivyHoro oHnanH-pegakTopa Bumarae 6esnepepBHoro 06MmiHy
BEMUKMMU MacvBamu faHux. Poboya obrnactb NPoekTy Moxe BMiLLlyBaTU TUCSYi BEKTOPHUX
ernieMeHTIB, AKi pefarylTbcst AecsaTkamMmn y4acHWUKiB ogHoYacHo. BignosigHo, iHdpacTpykTypa
36epiraHHsi Mae He nuLue 3abe3nedyBaTi BUCOKY MPOMYCKHY 34aTHICTb, ane i XKOPCTKO
KOHTPOMOBaTV pensiLiiiHi 3B’A3kM (aBTOpM3alLlito, iepapxito ponen), rapaHTyloumn WBKAKY NepeBipKy
npae goctyny 6e3 3aTpyMoK.

PiieHHs:

Ak byHaameHTanbHe cxoBuLe AaHux obpaHo 06'ekTHO-pensuinHy CYB[ PostgreSQL.
O6r'pyHTYBaHHS:

MHy4kicTb poboTn 3 Mmacusamu: [Ina 3aGe3nedeHHsi NNaBHOrO PeHAEPUHTY AOBINbHUX

NiHi (ManoBaHHA Bif pyku) iXHi koopavHaTK 36epiraloTbCs He K OKPeMi CyTHOCTI, a K LjiniCHi
mMacveu. 3aBasku HaTUBHIM niaTpumui TunieB ARRAY ta JSONB, PostgreSQL no3sonsie ehekTMBHO
3anucyBeaTu Ta iHaeKcyBaTu Taki CTpyKkTypu 6e3 BTpaTv NpoayKTUBHOCTI;

TpaH3sakuinHicTb Ta 6e3neka (ACID): MNpoekT cnMpaeTbCsi Ha CyBOPY POSbOBY

mogenb. 3acTocyBaHHs pensuiiiHoi BJ] i3 3oBHilHIMK kntoyamu (Foreign Keys) rapaHTye 3axucT Big
HecaHKLOHOBaHMX 3MiH, @ MexaHi3M TpaH3aKLii 3anobirae koHdnikTam (race conditions), konu
Kinbka to3epiB HamaratoTbecsa 36epert gaHi ogHoYacHo;

LLiBnakopis yepes iHaekcyBaHHSA: CTBOPEHHS CknadeHuX YHikanbHUX iHaeKciB

(Hanpuknag, ana napw user_id + board_id) no3Bonsie cuctemi MUTTEBO BanigyBaTi fOCTYN H03epa A0
MPOEKTY HaBiTb 3@ YMOBW EKCMOHEHLianbHOro 3pocTaHHsi 6asun aaHux;

EkocuctemHa cymicHicTb: PostgreSQL € onTvmansHUM Ta HancTabinbHimm

pilueHHsM Ans poboTtun B napi 3 perimBopkom Ruby on Rails. IHcTpymeHTapin Active Record
ineansHoO nokpueae notpebu Bzaemogii 3 Lieto CYB[, MiHiMi3ytoun noTpeby B py4HOMY HanmcaHHi
SQL-koay.

Bioxuneri ansrepHaTuBu:

MongoDB (NoSQL): [lokyMeHTO-0pieHTOBaHWUI MiAXia 3pyYHUIA AN 306epexeHHs

napametpis iryp, ane KpUTUYHO Nporpae y NiaTpMMLI CTPOrux 3B'A3kiB (iepapxis KomaHa Ta

npocTopiB). Peani3auis nepeBipkv JOCTyNiB Ha piBHI AodaTka cnpoBokyBana 6 npobnemy N+1
3anuTiB i 3HM3MNa 6 HadiNHICTb cUcTEMN.

MySQL: Hesaxatoun Ha 3aranbHy eheKTUBHICTb, iIHCTpyMeHTH MySQL ansi po6otu

3 MacuBamu Ta KaCTOMHUMU TUNamu AaHnx 3Ha4yHo noctynatTbest PostgreSQL. Lie ctBopuno 6
"By3bke MicLe" nig Yac 3anucy TMCSY KOOpAMHAT (3 NaBaryo KOMOK) AN CKNagHux giryp.
Hacnigku:

Mo3unTtueHiI: [JoCArHyTO MakcMmanbHOi HafinHOCTI 36epexXeHHs AaHnX, BrickaBUYHoOT
Banigauii npaB Ta ecpekTUBHOT 06pO6KM KOOPAMHAT.

Pusuku: Bucoka cTpykTypoBaHicTe B[] BUMarae CTBOpeHHst MirpaLin Anst KOXHOro

HOBOro atpubyTa dpiryp. ¥ pasi 3pocTaHHsi KinlbKOCTi 3an1ciB A0 MiNbHAOHIB, BUHUKHE noTpeba y
napTuuitoBaHHi Tabnumub.

E}\DR-OOZ: Bu6ip 3aranbHoOro apxitekTypHoro cTunto gogatka
Craryc: YxBaneHo
KoHTekcT:
KntoyoBa uiHHicTb nnatdopmm ObjectBoard — LwBMAKICTL B3aemogii Ta eKoHOoMis vacy
KopucTyBaYiB. [Ans Lboro iHTepdeiic NOBUHEH pearyBaTu Ha Aii (MantoBaHHS, NepeMiLLeHHs
06'exTiB) 3a niveHi minicekyHau, NigTPUMYOYM YacToTy kaapiB Ha piBHi 60 FPS, npu ubomy doHOBO
CMHXPOHI3yto4mn JaHi 3 cepeepoMm. Bpaxosytoun obmexeHi pecypcu Ha po3pobKy (0OAnH po3pOBHUK)
Ta no4aTkoBi odikyBaHHs Tpadiky (4o 1000 akTUBHWMX t03epiB), apXiTekTypa Mae NOeAHyBaTH BUCOKY
NPOAYKTUBHICTb iHTEpdeicy 3 NPOCTOTOK PO3rOPTaHHS Ta MiATPUMKH.
PieHHs:
3aTBepAKEHO apXiTEKTYpHUIA naTepH «iGpuaHWIA MoaynbHUIA MOHONIT i3 Single Page
Application (SPA)». Backend (Ruby on Rails) Ta Frontend (React) dpyHkuioHyt0Tb Sk €anHa
cucTema, ie CepBEPHUI KOHTPOIEp reHepye 6a3oBy CTOPIHKY, B Ky MOHTYETLCS KNIEHTCbKUI
JavaScript-gogatok.
O6rpyHTYBaHHS:
TNokanbHe ynpaeniHHa ctaHoM (SPA): [leneryBaHHs BiManboByBaHHs rpadiku
(Canvas) Ha cTopoHy 6pay3epa 3abe3nedyye 103epy MUTTEBUIA 3BOPOTHMIA 3B'30K. React nosHicTio
nepebupae Ha cebe 06pobKy NoAil MuLi, ycyBatoun HeobXiAHICTb YekaTu BignoBsiai cepeepa ans
KOXHOrO nikcens;
OnTumizauis iHppacTpykTypu: MoHOMITHWIA NiAXiA AO3BOMSE 3anyckaT NPOEKT K



eanHuii npouec. Lle ckacoye notpedy y cknagHux DevOps-pieHHsx (Kubernetes, Service Mesh),
ekoHomnsum Ao 40% 4vacy Ha eTani HanalTyBaHHS CepBEPHOro cepeaoBuLLa;

BigcyTtHicTb CORS-6ap'epiB: Ockinbku API Ta KNieHTCbKUIA 3aCTOCYHOK 3HAaX0AATbCS

Ha ojHOMY JOMeHi, 3HuKae noTpeda B 06pobui kpocaomeHHmx 3anuTis Ta "preflight” nepesipkax,
LLIO EKOHOMUTb MEPEXEBUI HYac NPW KOXHIN TpaH3aKLUii;

KoHconigauis 6i3Hec-noriku: Yci npouecu Banigauii Ta 36epeeHHs 30cepemkeHi B

onHoMmy Mmicui. Lle 3abe3nevye nepenbavyBaHiCTb CUCTEMM Ta rapaHTye LinicHICTb AaHnx 6e3
iMnnemMeHTauii CKnagHMx po3nogineHnx TpaH3akLin.

BigxuneHri ansrepHatusu:

Mikpocepsicu: Po3noain dyHkuioHany Ha He3anexHi cepsicu (Auth, Board, Canvas)

cTBOpYB 61 KomnocanbHWi oBepxen. Butpatu yacy Ha opkecTpaLito Ta HanawTyBaHHS MiXXCepBICHOT
MepexeBoi KOMyHikaLii € abContoTHO HEBMMPaBAAHUMY AN MOTOYHUX MacLLTabiB NPOEKTY;
Server-Side Rendering (baratocTopiHkoBUIA AOAATOK): BUKOpUCTaHHSA KNacu4HmUX
ERB-wwabnoHiB Rails BiaxuneHo. OuikyBaHHsi reHepauii HTML Ha cepBepi nicnsi KoXXHOi 3MiHW
KOMbOPY YM no3uii dirypun 3pobuno 6 npouec MantioBaHHS HEMOXITUBUM Yepes3 Benm4yesHi
3aTPUMKM.

Hacnigku:

MoanTueHi: LUBMakui umkn po3pobku, eaguHa kogosa 6a3a, NnaBHWUIA Ta peakTUBHUN

UX 3aBAsiKn KMieHTCbKOMY peHOEPUHTY.

Puauku: 3 yacom poamip JavaScript-6aHana Moxe 36inbLUNTM Yac nepLUoro

3aBaHTaXEHHS CTOPIHKW. Y MaibyTHbOMY, NPW 3HAYHOMY 3POCTaHHI HABaHTAXEHHS, BEpTUKarbHe
MacLUTabyBaHHSI MOHOMITY MOXe BUSIBUTUCS €KOHOMIYHO HEBUTIOHUM.

E}\DR-OO& BuGip TexHonoriyHoro cteka Ansa peanisauii KnieHT-cepBepHoi
B3aemogii
Crartyc: YxBaneHo
KoHTekcT:
Y cucremi ObjectBoard kntovoBoto dyHkLieto € 6eanepepBHe 36epexeHHs rpadivyHnx
MaHinynsuii Ta BigoGpaxeHHs ix y koner no komaHai. OCKinbku MantoBaHHSA reHepye COTHI nogin
Ha cekyHZy, BiAnpaBka KOXHOro pyxy MuLLi Ha cepBep MUTTEBO nepeBaHTaxuna 6 b} Ta mepexy.
BopHouac kopucTyBaYi NOBUHHI 6aunTn NpaBku oavH OAHOTO 6e3 pyYHOTO OHOBIIEHHS CTOPIHKM.
HeobxigHo 6yno obpatu kombiHOBaHWI Niaxia, Skuii 36anaHcye cTabinbHICTb NepPCUCTEHTHOTO
36epexxeHHs faHnx Ta noTpeby B CMHXPOHI3aLii y peanbHomy Yaci (real-time).
PiweHHs:
3aTBepakeHo ribpuaHy komyHikauinHy mogenb: REST API (JSON / HTTPS)
3aCTOCOBYETBCS ANs NakeTHOro 36epexeHHs AaHux (i3 BUKOpPUCTaHHSAM mexaHiamy debounce), a
npotokon WebSockets (ActionCable) — B1kntoYHO AN TpaHCNSALiT OHOBNEHb iHLLUUM yYacHUKam
cecii.

O6r'pyHTYBaHHS:

OnTumisauia 3anuTis (Batching &amp; Debouncing): Bukopuctanis REST API

(6ibnioteka TanStack Query) 403BONSE KMNiEHTY HAKONMYYBaTU 3MiHW NOKamnbHO i BiANpaBnsATyH ix
oaHVMM nakeTom (Hanpwvknag, yepes 0.1 - 1 cek nicns 3ynyMHkM ManioBaHHs1). Lle kapanHanbHo
3HWXKYE KinbKicTb TpaH3akLin o B[], 3abe3nevytoun BUCOKY CcTabinbHiCTb GekeHay;

PeaktuBHicTb Yepe3 WebSockets: 3amicTb Toro, Wwob nepeBaHTaxyBaTu cepBep

nocTiiHum HTTP-onutyBaHHam (Short Polling), iHTerpoBaHo mogyne ActionCable. Ak Tinbku
REST-3anuT ycniwHo 36epirae naket aaHunx y b1, cepsep reHepye nogito B cokeT-kaHan. Lle
[o3Bonsie 6pay3epam iHLINX 03epiB MUTTEBO NIATATHYTW aKTyarnbHWUI CTaH AOLUKK;

HagiHicTb 36epexeHHs: Ha BiaMiHy Big cnpob 36epirati aaHi 6e3nocepenHbo Yepes

BeBGCOKETY (LLO MOXeE NPU3BECTU A0 BTpaTH iHpopmaLii npu po3puBi 3'eaHaHHS), knacuuHi HTTP-
3anutn (POST/PATCH) BukopuctoBytoTb TpaH3sakLii ActiveRecord i YiTko noBepTatoTb ctatycu
(200 OK abo nomwunku), rapaHTyrouu LinicHIiCTb "eAnHoro mxepena ictuHn'.

Biaxuneri anstepHaTusm:

Bukntouno REST API (6e3 cokerti): BinxuneHo. Bukopuctants nuwe HTTP-

3anuTie BUMarano 6 Bif KnieHTa NoCTINHO 3anuTyBaTW cepBep NPO HasiBHICTb HOBUX 3MiH (Polling).
Lle cTBOptoE NapasnTHe HaBaHTaXeHHs Ha IHPPacTPyKTypy Ta NPU3BOAUTL A0 BidyanbHWUX 3aTPUMOK
Y KOMEKTMBHIN poboTi;

MosHwuin nepexig Ha WebSockets ans Bcix onepadii: BigxuneHo. BukopucTaHHs

COKETIB K €AMHOro KaHany (BKMYHO i3 3anncom y BJ1) Bumarae cknagHoi apxitektypm 3 In-
Memory cxoBuwamu (Redis) Anst yTpumaHHsi NOTOYHOrO CTaHy Ta BUPILLEHHS KOHMMIKTIB. Ons
noToyvHoro etany BukopuctaHHs REST anst CRUD-onepalii € 3Ha4HO HaAinHilWmMM i NpocCTilLunm y
peanisauii.

Hacnigku:

Mo3nTuBHI: [JocsirHyTo onTumanbHoro 6anaHcy: cepeep 3axuiieHnii Big DDoS-

edpekTy 3aBasikv aebayHcuHry HTTP-3anuTiB, a kopucTyBadi OTpMMYHOTb A0CBIA po6oTn B
peanbHOMy Yaci 3aBasikv broadcast-TpaHcnsauisim yepes cokeTu.



Puaunku: ApxiTekTypa poHTEHAY YCKNaAHIOETCS, OCKIMbKMN KMIEHTY NOTPIGHO

ofgHoyacHo kepysaTu ctaHoMm HTTP-myTauiii (Yepes xyku 36epexeHHs1) Ta cryxaTu nignucky Ha
WebSocket-kaHan anst oHoBNeHHs nokanbHoro nosnoTHa. MigTpumka ActionCable y production-
cepepnoBuLLi NnoTpebyBaTMe po3ropTaHHsa Ta koHdirypauii Redis.

O[OATOK b
ICTUHI _KOZlY CEPBEPHOI YACTWHW
EEEMA BA3U NAHUX ActiveRecord::Schema[8.0].define(version: 2025_ 05_24 124946) do
nable_extension "pg_catalog.plpgsql"

create_table "boards'@orce: :cascade do |t|

t.string "name"
t.strin.asc.tinti.qn‘f

t.datetime "created._ at", null: false
t.datetime "updated_at", null: false
end

create_table "eIIipses‘@orce: :cascade do |t| t.bigint "canvas_object_id", null: false

t. float "x"

t.float "y"

t.string "fill"

t.float "radiusX"

float "radiusY"

.datetime "created_at", null: false

t.datetime "updated_at’, null: false

t.index ['canvas_object_id"], name: "index_ellipses_on_canvas_object_id", unique: true
end

create_table "members'@orce: :cascade do |t
igint "user_.id", null: false
—vigint "board_id", null: false
t.datetime "created.at", null: false
t.datetime "updated_at’, null: false t._bigin_tnull: false t.index ["board_id"], name: "index_members_on_boar@"
t.index ["role_id"], name: "index_members_on_role
E|]index ["'user_.id",."board_id"], name: "index_members_on_user_id_and_board_id", unique: true
.index ["user..id"], name: "index. members_on_user..id"
end

"

create_table "texts'@orce: :cascade do |t| t.bigint "canvas_object_id", null: false
t. float "x"
t.float "y"
t.string "fill"
string "text"
.datetime "created_at", null: false
t.datetime "updated_at", null: false
t. integer "width"
t.integer "height"
t.integer "align"
t.integer "verticalAlign"
t.integer "fontSize"
t.index ["canvas_object_id"], name: "index_texts_on_canvas_object_id", unique: true
end

create_table "users‘@orce: :cascade do [t|
t.string "encrypted.. password!, default: ", null: false
t.string reset.. password..tfoken'
t.datetime "resetf..password. sent.at’

t.datetime "created. at", null: false
t.datetime "updated_at", null: false t. string "name"
__t. index [ "email’]._name: "index_users..on..email’, unique: true
tindex ['name ,@m.aﬂf‘.], name: "index_..users..on.name_and_email’, unique: true

t.index ['reset..password..token’], name: "index_users..on..reset.password. token', unique: true
end

create_table "rectangles'@orce: :cascade do |t| t.bigint "canvas_object_id", null: false



t. float "x"
t.float "y"
t.float "width"
t.float "height"
t.string "fill"
float "cornerRadius"
.datetime "created_at", null: false
t.datetime "updated_at’, null: false
t.index ['canvas_object_id"], name: "index_rectangles_on_canvas_object_id", unique: true
end

create_table "canvas_objects'@orce: :cascade do |t| _t.bigint "board_id", null: false
t. integer "index"
t.boolean "locked"
t.string "stroke"
t.integer "strokeWidth"
t.float "opacity”

@.datetime "created. at", null: false

t.datetime "updated_at", null: false

t.index ["board_id"], name: "index_canvas_objects_on_board_id"

t.index ["index", "board_id"], name: "index_canvas_objects_on_index_and_board_id", unique: true
end

create_table "Iines'@orce: :cascade do [t| t.bigint "canvas_object_id", null: false
loat "points”, array: true
@atetime "created. at’, null: false
t.datetime "updated_at", null: false
t.index ["canvas_object_id"], name: "index_lines_on_canvas_object_id", unique: true
end

create_table "roles'@orce: :cascade do ||
t. integer "name"
t.boolean "can_edit"
t.boolean "can_change_roles"
boolean "can_assign_admin"
.datetime "created, at’, null: false
t.datetime "updated.. at", null: false
t. boolean "can_ignore_rules"
end

add_foreign_key "canvas_objects", "boards"
add_foreign_key "ellipses", "canvas_objects"
add_foreign_key "lines", "canvas_objects"
add_foreign_key "members", "boards"
add_foreign_key "members", "roles"
add_foreign_key "members", "users"

add_foreign_key "rectangles", "canvas_objects"

add_foreign_key "texts", "canvas_objects"
end

KOHTPOJNEP MembersController

class MembersController &lt; ApplicationController
include BoardRelated

def current
render json: @member, full: true
end

def others
other_users =[]

@board.members.where.not(user_id: current_user.id).find_each do [member|
other_users.push(member)
end



render json: other_users, each_serializer: MemberSerializer, full: @member.role.can_change_roles
end

def update_role
member_to_update = Member.find_member(params.expect(:member_id))

new_role = params.expect(newRole: %i[name can_edit can_change_roles can_assign_admin
can_ignore_rules])

update_role_authorize new_role, member_to_update

new_role = Role.find_role(new_role)

member_to_update.handle_update_error unless member_to_update.update(role: new_role)
end

def add_to_board
authorize @member

new_member_name = params.expect(:name)
user = User.find_by(name: new_member_name)
raise UserErrors::NotFound.new(metadata: { name: new_member_name }) unless user

default_role = Role.find_by(name: :Invited)
raise RoleErrors::NotFound.new(metadata: { name: :Invited }) unless default_role

new_member = Member.new(user: user, board: @board, role: default_role)
return if new_member.save

new_member.handle_create_error
end

# Also used for declining an invite
def leave_board
if @member.role.name == :Owner
raise MemberErrors::Ownerlsimmutable.new(metadata: { user: current_user,
board: @member.board })
end

authorize_with_current_member @member

@member.destroy
end

def accept_invite
authorize_with_current_member @member

minimal_role = Role.find_by(name: :Viewer)

@member.handle_update_error unless @member.update(role: minimal_role)
end

def kick
member_to_kick = Member.find_member(params.expect(:member_id))

if member_to_kick.role.name == :Owner
raise MemberErrors::Ownerlsimmutable.new(metadata: { user: current_user,
board: member_to_kick.board })
end

authorize_with_current_member member_to_kick

member_to_kick.destroy
end

private



def authorize_with_current_member(member)
context = {
current_member: Member.find_by(user_id: current_user.id, board_id: member.board.id)
}
record = ApplicationPolicy::PolicyContext.new(
member,
context
)
authorize record, :leave_board?, policy_class: MemberPolicy
end

def update_role_authorize(new_role, member_to_update)
context = {
current_member: @member,
new_role: new_role.as_json
}
record = ApplicationPolicy::PolicyContext.new(
member_to_update,
context
)
authorize record, :update_role?, policy_class: MemberPolicy
end
end

MAPLUPYTU3ALIA

Rails.application.routes.draw do
scope "(:locale)", locale: /en|uk/ do
root "pages#app"
devise_for :users, skip: :all

scope :users do
get "" =&gt; "users/users#current", as: :current_user

devise_scope :user do
post 'sign_in', to: 'users/sessions#create’, as: :user_session
delete 'sign_out', to: 'users/sessions#destroy’, as: :destroy_user_session

post ", to: 'users/registrations#create'
patch ", to: 'users/registrations#update’, as: :user_registration
delete ", to: 'users/registrations#destroy'
end
end

get "boards/all" =&gt; "boards#all"
resources :boards, except: [:show, :new, :index] do
member do

get "one" =&gt; "boards#one"

scope :member do
get "current" =&gt; "members#current", as: :current_member
get "others" =&gt; "members#others"”, as: :others_members
patch "update_role/:member_id" =&gt; "members#update_role", as: :member_update_role
post "add_to_board" =&gt; "members#add_to_board", as: :member_add_to_board
delete "leave_board" =&gt; "members#leave_board", as: :member_leave_board
post "accept_invite" =&gt; "members#accept_invite", as: :member_accept_invite
delete "kick/:member_id" =&gt; "members#kick", as: :member_kick
end

scope :content do

get "get" =&gt; "board_content#get", as: :content_get

post "save" =&gt; "board_content#save", as: :content_save
end

end
end



get "path’, to: 'pages#app’, constraints: lambda { |req|
Ireq.xhr? &amp;&amp; req.format.html?

}

match "unmatched', to: 'application#route_not_found', via: :all
end

get "up" =&gt; "rails/health#show", as: :rails_health_check
end

TECTYBAHHA

require "test_helper"

class MembersControllerTest &lt; ActionDispatch::IntegrationTest
setup do
@board = boards(:one)
@user = users(:Owner)
sign_in @user
end

test "should get current" do
get current_member_board_url 118n.locale, @board
assert_response :success

current = response.parsed_body
assert_equal current['name"], @user.name
end

test "should get others" do
get others_members_board_path 118n.locale, @board
assert_response :success

current = response.parsed_body
assert_equal 5, current.length
end

test "should update role" do

role = roles(:Editor)

patch member_update_role_board_path(l18n.locale, @board, members(:b1Viewer)), params: { newRole: {
name: role.name,
can_edit: role.can_edit,
can_change_roles: role.can_change_roles,
can_assign_admin: role.can_assign_admin,
can_ignore_rules: role.can_ignore_rules

1}

assert_response :success
end

test "should add to board" do
assert_difference("Member.count") do
post member_add_to_board_board_path(I18n.locale, @board), params: { name: users(:NonMember).name

end

assert_response :success
end

test "shouldn't add to board twice" do
assert_no_difference("Member.count") do
post member_add_to_board_board_path(I18n.locale, @board), params: { name: @user.name }
end
end

test "should leave board" do



assert_difference("Member.count", -1) do

delete member_leave_board_board_path(I18n.locale, @board)
end

assert_response :success
end

test "should accept invite" do
post member_accept_invite_board_path(l18n.locale, boards(:with_invite))

assert_response :success
end
end

OOOATOK B
NICTUHI KOAY KINIEHTCHKOI YACTVHN
UseStageScaleAndPosition

import { KonvaEventObject } from "konval/lib/Node";
import { useState } from "react";

const SCALE_BOUNDS = { min: 0.1, max: 20 };
const SCALE_BY =1.1;

const getLimitedScale = (scale: number, min: number, max: number) =&gt; Math.max(min, Math.min(scale, max));

export default function UseStageScaleAndPosition(): {
onWheel,

onMouseMove;

onMouseDown,;

onMouseUp;

stagePosition;

stageScale;

isDragging;

H

const [stagePosition, setStagePosition] = useState({ x: 0, y: 0 });
const [stageScale, setStageScale] = useState(1);

const onWheel = (e: KonvaEventObject&lt;WheelEvent&gt;) =&gt; {
e.evt.preventDefault();

const stage = e.target.getStage();

if (Istage) return;

const oldScale = stage.scaleX();

const pointerPosition = stage?.getPointerPosition();
if (!pointerPosition) return;

const mousePointTo = {

x: (pointerPosition.x - stage.x()) / oldScale,
y: (pointerPosition.y - stage.y()) / oldScale,
h

const newScale = e.evt.deltaY &lt; 0 ? oldScale * SCALE_BY : oldScale / SCALE_BY;

const finalScale = getLimitedScale(newScale, SCALE_BOUNDS.min,
SCALE_BOUNDS.max);

setStageScale(finalScale);
setStagePosition({
x: pointerPosition.x - mousePointTo.x * finalScale,
y: pointerPosition.y - mousePointTo.y * finalScale,
o}
5

const [isDragging, setlsDragging] = useState(false);



const onMouseDown = (e: KonvaEventObject&lt;MouseEvent&gt;) =&gt; {
if (e.evt.button == 2) {
return;

}

setlsDragging(true);
I3

const onMouseUp = () =&gt; {
setlsDragging(false);
I3

const onMouseMove = (e: KonvaEventObject&lt;MouseEvent&gt;) =&gt; {
if (lisDragging) return;

e.evt.preventDefault();
const stage = e.target.getStage();
if (Istage) return;

setStagePosition({
x: stage.x() + e.evt.movementX,
y: stage.y() + e.evt.movementy,
P&
I3

return { onWheel, onMouseMove, onMouseDown, onMouseUp, stagePosition, stageScale, isDragging
I3
}

UseObjectsInteraction

import { useRef } from "react";
import { Point } from "../../../../Types/CanvasObjects";
import { KonvaEventObject } from "konval/lib/Node";

import { getCursorOnCanvas, isTooSmallDrag } from "../../../../scripts/canvasUtils";

import getOverlappingObjects from "../../../../scripts/CanvasObjects/getOverlappingObjects";
import { CanvasMode } from "../../../../Types/Canvas";

import UseObjects from "./UseObjects";

import UseTemporaryObject from "./UseTemporaryObject";

import { HistoryRecord } from "../../../..[Types/History";

import { UseCanvasState } from "@/components/Board/CanvasStateContext";

type Props = {
blocked: boolean;
stageScale: number;
handleHistory: {
removeAdditionalHistoryDelay: () =&gt; void;
changeObjects: React.RefObject&lt;() =&gt; void&gt;;
historyHandleChanges: (record: HistoryRecord, waitForFinal?: boolean) =&gt; void;
b
h

export default function UseObjectsinteraction({ blocked, stageScale, handleHistory }: Props) {
const {

canvasObjects,
setCanvasObjects,
addNewObject,
moveSelectedObjects,
moveSelectedLinePoint,
resizeSelectedObjects,
resourcesProperties,
} = UseObjects({ handleHistory });

const { temporaryObject, createTemporaryObject, updateTemporaryObject, deleteTemporaryObject }

UseTemporaryObject();
const { removeAdditionalHistoryDelay } = handleHistory;



const { canvasState, canvasStateUtils } = UseCanvasState();

const startingPoint = useRef&lt;Point&gt;({ x: 0, y: 0 });
const mouseDown = useRef(false);

function clickedOnStage(e: KonvaEventObject&lt;MouseEvent&gt;) {
return e.target.getType() === "Stage";
}

function onMouseDown(e: KonvaEventObject&lt;MouseEvent&gt;) {
if (e.evt.button == 0 || blocked) return;
e.evt.preventDefault();

const cursorPoint = getCursorOnCanvas(e.target.getStage(), stageScale);
if (lcursorPoint) return;

startingPoint.current = cursorPoint;

switch (canvasState.mode) {
case CanvasMode.None:
if (IclickedOnStage(e)) break;

canvasStateUtils.SelectionNet.set(cursorPoint);
break;

case CanvasMode.Inserting:

createTemporaryObject();
break;

case CanvasMode.Selected:
if (IclickedOnStage(e)) break;

canvasStateUtils.SelectionNet.set(cursorPoint);
break;

}

mouseDown.current = true;

}

function onMouseMove(e: KonvaEventObject&lt;MouseEvent&gt;) {
if ('/mouseDown.current || blocked) return;
e.evt.preventDefault();

const currentPoint = getCursorOnCanvas(e.target.getStage(), stageScale);
if (lcurrentPoint) return;

switch (canvasState.mode) {
case CanvasMode.SelectionNet:

canvasStateUtils.SelectionNet.update(currentPoint);
break;

case CanvasMode.Inserting:

updateTemporaryObject(startingPoint.current, currentPoint);
break;

case CanvasMode.Selected: {
if (canvasState.resizing) {

resizeSelectedObjects(currentPoint);
break;

}

const movedBy = {
x: currentPoint.x - startingPoint.current.x,
y: currentPoint.y - startingPoint.current.y,

if (canvasState.lineModification) {
moveSelectedLinePoint(movedBy);



}else{

moveSelectedObjects(movedBy);
}

startingPoint.current = currentPoint;
break;

}

default:

break;
}
}

function onMouseUp(e: KonvaEventObject&lt;MouseEvent&gt;) {
if (e.evt.button == 0 || blocked) return;
e.evt.preventDefault();

switch (canvasState.mode) {

case CanvasMode.Inserting: {

const currentPoint = getCursorOnCanvas(e.target.getStage(), stageScale);
if (lcurrentPoint || IstartingPoint.current || temporaryObject) break;

if (isTooSmallDrag(startingPoint.current, currentPoint)) break;

addNewObject(temporaryObject);

canvasStateUtils.Selected.set([temporaryObject]);
break;
}

case CanvasMode.SelectionNet: {

let overlappingObjects = getOverlappingObjects(canvasObijects,
canvasState.origin, canvasState.current);

if (overlappingObjects.length

===0){
canvasStateUtils.None.set();
break;

}

overlappingObjects = overlappingObjects.filter((obj) =&gt; !obj.locked);

}

canvasStateUtils.Selected.set(overlappingObjects);
break;

case CanvasMode.Selected:
if (canvasState.lineModification) {

moveSelectedLinePoint({ x: 0, y: 0 }, true);
break;
}

if (canvasState.resizing) {

const currentPoint = getCursorOnCanvas(e.target.getStage(),
stageScale);

if (lcurrentPoint) break;

resizeSelectedObjects(currentPoint, true);
break;
}

break;
}

deleteTemporaryObject();
mouseDown.current = false;

removeAdditionalHistoryDelay();
}



return {
canvasObjects,
setCanvasObjects,
canvasUseObjectsInteraction: {
temporaryObject,
onMouseDown,
onMouseMove,
onMouseUp,

h
resourcesProperties,
b

}

BibniorpadiyHa gosigka
Tema po6oTu: MNpoekTyBaHHs iHpopMaLiiHOT CUCTEMM OHNalH-CcepBicy BidyarbHOT
opraHisauii iHdbopMauii Ans KONeKTUBHOI poBGoTU.

O6csr 6akanaBpcbkoi po6oTn 69 CTOPIHOK.

Mepenik rpadhiuHoro matepiany:

1. BapiaHTv BUKOPUCTaHHA OHMaNH-CepBICy BidyarnbHOI opraHisauii
iHdopmaLii. Usecase giarpama

2. [iarpama po6o4ynx noTokiB Be6-40LWKN AN opraHisauii BidyanbHoi
iHpopmaLyii

3. CueHapii iHiyianizauii HoBoro pobo4oro cepegoBuLLa Ta POHOBOTO
36epexeHHs rpaciuHMX MaHinynsawin

4. CueHapii HanawTyBaHHS CRiNbHOrO AOCTYNY

5. basa gaHux BeG-AoLLKM Anst opraHisauii BidyanbHoi iHdopmaLii

6. [liarpama koHTpoOnepis

7. IndpopmauiinHa cuctema oHnanH-cepBicy BidyanbHOI opraHisadii
iHdpopmaLii Ans konekTMBHOI po6oTu. poboui BikHa

[ara 3akiHieHHs BP

CryneHT HOpin YYMAKEBNY



