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AHOTALIA

[losicHIOBasIbHA 3amUCKa CKJIAJA€ThCS 3 YOTHPHOX PO3JLIIB, MICTUTH 16
PUCYHKIB, 29 Tabmuup, 2 nonmatku ta 11 mkepen — 3aranom 145 cTopiHOK.
OO0'exT MOCHTIIKEHH — TPOrpaMHe 3a0e3MeUeHHs IS IIaHyBaHHS 1HTEP €py Y
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VY 4yeTBepTOMY PO3/LJIi OMMMCAHO MPOIECH PO3TOPTAHHS, BIPOBAIKEHHS Ta

CHOCOOM KOPUCTYBAHHS MIPOTPAMHUM 3a0€3M1EUEHHSM.
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ABSTRACT

The explanatory note consists of four sections, contains 16 figures, 29
tables, 2 additional elements and 11 sources - a total of 145 pages. The object of
study - software for interior planning in 3D.

The purpose of the thesis project is to design interior design for novice
users by creating software with user messages.

In the first section the existing solutions are analyzed and functional and
non-functional requirements to the developed solution are created.

Another section described the architecture of software components and
technological solutions for software design.

The third section describes and conducts the processes of automated and
manual software testing, describes control examples of testing.

The fourth section describes the deployment, implementation, and

membership program processes.

KEY WORDS: CROSSPLATFORM APPLIANCE, INTERIOR
PLANNING, 3D.
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HEPEJIK YMOBHHUX IIO3HAYEHb, CUMBOJIIB, OAUHUAIIb,
CKOPOYEHbB I TEPMIHIB

I13 — nporpamue 3abe3meYeHHS.

Crnaiinep — KOMIIOHEHT — rpadiyHoro iHTepdeiicy KopucTyBaya, 10
BUKOPHUCTOBYETHCS JIJIsl 3MiHH 3HAYCHb.

CeTinr — cepenoBuiie, B skoMy BigOyBaeTbes 1is. Ul — kopuctyBambKuii
1HTEpPENiC.

Ckpon-0ap — cMyTa MPOKPYTKH, €JIEMEHT YNPaBIiHHSA 1IHTEPEHCY.

View — npenacrasienns. Model — monens.

Controller — koHTpOMIED.

MVC — Model-View-Controller.

Singleton — natepH onuHaK.

Factory — marepHn OyiBHUK.
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BCTYII

VY cyuacHoMy CBIiTI, Ha (POHI 3pOCTaHHS HACEJICHHS 3pOCTae 1 moTpeda B
HOBOMY kHUTII. Tak ocTraHHi 5 pokiB puHOK HOBOOynoB KueBa Ta VYkpainu
nepexxuBae BUOyxoBe 3pocTtanHs. Hampukinui 2019 poky 3'aBuincs 1ikaBi
mudpy MOM0 3arajJibHOTO CTaHy Oy[iBHUIITBA B YKpaiHi. YChOTO B HAIIii
kpaini oyayeTbes 2 100 HOBuX komiuiekciB. BomHouac Hanpukinii 2018 poky
KUTJIOBUX KOMIUJIEKCIB IO BC1M KpaiHi HajyyBanocs Bcsoro 1850.

He xoxkeHn Moke J03BOMUTH €00l KOPUCTYBATHCS TOCIyTaMH
npodeciiiHoro apxiTekTtopa Ta [Iu3aiiHepa s IJIaHyBaHHS MaWOyTHBOTO
KUTJIA, TAKOXK 0Oararo XTO XO04€ CaMOCTIMHO MPOAYMATH KUTIO CBO€I MPIi.
3BiJICM BUHHUKa€e MoTpeda y 3pydyHOMY JNOAATKY JJis IJIaHyBaHHS MalOyTHBOT
oceni/odicy K I BIacHUKa MaillOyTHbOI KBapTHPH, TaK 1 AJid 3a0yJOBHUKA
YH MPOCTO JJIs1 JIIOAWHU SIKA [JIaHY€ PEMOHT.

[Inanu moBepXiB J1alOTh IMOBITPSHY, 3MEHIIEHY UTFOCTPAIiI0 ITPOCTOPY.
BoHu MOxyTh OyTH KOMIUIEKCHHMH, SIK MPOEKT OyJUHKY, 10 BiAOOpakaroTh
BECh BHYTpIIIHIA 1 30BHINIHIA MpoCTip, ab0 TrpaHyIbOBAHUMH, SK TIaH
MOBEpPXy KBapTUPH, Bi3yalli3ylOud, SIK MOXE BUINISIATH TPOCTIp, KOJIU HOTO
3aKiH4aTh 1 00cTaBisaTh. [lmaHum mOBepXiB 3a3BWYAl  PO3POOISIOTHCS
apXiTEKTOpaMH 1 BUKOPHCTOBYIOTHCS OyIiBEIbHUKAaMH Ta MiAPSTHUKAMH,
Iu3aiiHepaMu 1HTEp’€piB Ta areHTamu 3 HepyxomocTi. I[Ipu3HaueHHs muiany
MOBEpXy - JIaTH YSABJICHHS NpPO Te, SIK OOJAIITOBAHO IMPOCTIP 3 TOUKH 30pYy
CBITHJIBHUKIB, PO3MIPIB Ta MPOCTOPOBUX CITIBBIAHOIICHb. BOHM q0mOMararTh
JIOASIM  3pO3YMITH, YW TpPHAATHI JOUISHKM 3a Npu3HaueHHsM. Hanpuxnan,
ciiibHI 0(icHI TJIaHYBAIBHUKN POOOYUX MPUMIIIEHb MOBUHHI BPaXOBYBaTH SIK
(YHKIIOHANBHICTh, TaK 1 HATXHEHHs, W00 BUIEPEAUTH KOHKYPEHTIB,
MIPOTIOHYIOYM BiMYyTHI, OakaHi TiepeBaru KOBOPKIHTY. SIK BuU MoxeTe coOi
ySIBUTHU, CTBOPEHHSI TUIAHIB MTOBEPX1B MOXKE OYTH TPYAOMICTKHM.

Icnytoue nporpamHe 3a0e3neueHHs JUIsl TUIAaHYBaHHS 1HTEP €py Mae

BHUCOKY CKJIQJHICTh KOPUCTYBAHHS 1 HE € OE3KOIITHOBHHM.
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3aBnaHHsAM poOOOTH € CTBOPEHHS Ta pO3TOPTaHHSA MPOrPaMHOTO
3a0e3MneueHHs, SKe JO03BOJIUTh KOPUCTYBaueBl CTBOPIOBATH, penaryBaTH,
30epiratu Ta 3arpykatu MpPOEKT AOMY, Ta MOAUBUTUCA KIHUEBHM pe3ysbTaT y
3D.

Sk pesynbrar ctBopeHHO nomarok HousePlanner. [lomartox mo3Bossie
KOPHCTYBau€Bl CTBOPHUTH TIPOEKT, PO3MICTUTH BCl HEOOXiTHI €JIeMEHTH
1HTEp €py, pyXaTu Ta BUAAIATH iX, 30€piratu roTOBUN 4d MPOMIKHUHN MPOEKT,

Ta 3aBaHTAXKYBaTH 1X.

dpic
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1 AHAJII3 BUMOTI 10 IIPOTPAMHOI'O 3ABE3INIEYEHH 1
1.1 3aranapH1 MTOJIOKEHHS

[Inan OyauHKY — 1€ CYKYIHICTh OyaiBelIbHUX ab00 poOOYHMX KpeciIeHb
(K1 1HOJAl HA3WBAIOTh KPECJICHHSAMM), WLI0 BHU3HAYAIOTh YCl1 Oy/IBENIbHI
XapaKTePUCTUKH JKUTIOBOTO OYIMHKY, TaKi SK pO3MIpH, Marepiaiu, TUIaHH,
MeToAM Ta TexHIkM MoHTaxy. Kineub aBamusaroro i modarok XXI cromiTTs
3aCIy’)KEHO Ha3WBalOTh IE€PIOIOM CTAHOBIEHHS 1 PO3BUTKY 3arajibHOi
iHopmMmariitHoi cuctemu. [lificHO, Ha 3MIHY Ta3eTaMm 1 *XypHajJiaMm 1 HaBiTh
OUTBII COJIAHUM (TOBCTUM) APYKOBAHMM MPOAYKTAM - KHHMIaM, MPUXOISATH
eJeKTpOHHI aHanoru. lle He TuIbKM AemieBie, ane 1 3pyuHime. [Hpopmarlris
CTa€ YHIBEPCAJIBHOIO 1 JIETKO 3aCBOIOETHCS.

[Inan moBepxy (Pucynok 1.1) — Buja 3BepxXy Ha 3aBeplICHUN OyAMHOK.
Ha nmani Bu moGauuTte mapajienbH1 JIiHII, K1 MacIITaOyIOThCS Ha Oyab-sKy
IIMPUHY CTIH, sKa MOBMHHA OyTu. Po3mipu 3a3Buuaii IPOBOASTBCS MIXK
CTiHaMH, MO0 BKa3aTh pPO3MIPU NPUMIIICHb Ta MOBKHHHU CTiH. Ha mmanax
MOBEPXIB TaKoXX OyayTh BKa3aHI KIMHATH, BCi JBEpl Ta BikHaA Ta OyIb-sKi
BOY/IOBaHI €JIEMEHTH, TaKl K CAaHTEXHIYHI Npuiaau, madu, BOAOHArpiBaul,
neui Tomo. Ha mianax moBepxiB OyIyTh MPUMITKH 13 3a3HAYEHHSIM OOpOOKH,

croco01B Oy/IiBHUIITBA @00 CUMBOJIIB JJIsI €JICKTPUYHUX €JIEMEHTIB.
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Pucynok 1.1 — [Ipuknan miany nosepxy

VY mmanax OyIWHKIB BHUKOPHCTOBYIOTHCS TaKi PSIIKM Ta CHMBOJHU JIJIS
nepeadi B3a€EMO3B’ 13Ky MK 00’ €KTaMHU:

1)  po3MmipHi JiHii, sIKi CKIaaI0THCA 3 CYIUIBHOT JiHIT 3 MO3HAYKOIO Ha
KO)KHOMY KIHIII; TIPOCTIp MDK JBOMa TIO3HAYKaMH JOPIBHIOE BIACTaHI,
3a3HauCHIN MOPYyY 13 JIHIEIO;

2)  cTiHA - TOBCTI CYIIUThHI JIiHII MK KIMHaTaMH BUKOPUCTOBYIOTHCS
JUTSI TIO3HAYEHHS CTIHU;

3) CTIHA 3 YaCTKOBOIO BHCOTOIO — HU3bKA CTIHA, SIKa HE TATHETHCS aX
JIO CTEIl;

4)  BOymoBaHI KOHCTPYKIIii, OMUCYIOTHCS 32 JOIOMOT'OI0 TOHKUX

CYIUTBHUX JTIHIH.

1.2 3MICTOBHMI OIKC 1 aHAI3 IPEAMETHOI 00JIaCTI

CydacHe nporpamte 3a0e3neueHHs JIsl MIaHyBaHHA Oy/IMHKIB Mae€ JTyxke

IIMPOKHUM (PyHKIIOHAJ, TPOTE HAWBAXJIUBILI IHCTPYMEHTH LIE:

ok

Tun

KIILITT-37109.045490.03.81

An N dawie fromee | Jamea




A)  wmamrTab Ta citka — QYHKI[IOHAT SIKAW JJO3BOJISIE 3pOOUTH TIaH
TOYHHUM, Ta JONOMOXKE OPIEHTYBATHUCS y po3Mipax IUIaHy;

B)  cTiHM — OCHOBHUIA (PyHKIIOHAN I0AATKY. IX To1aBanHs,
penaryBaHHs Ta BUAAJIEHHS € 00OB'SI3KOBHM,;

B)  oOnamrtyBaHHSA — MOXJIHMBICTH 00JAIITOBYBATH KIMHATH, Ta
3pYYHICTh IHOTO (DYHKITIOHATY € OJHIEI0 3 OCHOBHHUX OCOOIMBOCTEHN Cy4acHUX
IUIaHYBaJIbHUKIB;

I') 3D BinoOpakeHHS — KOXKEH KOPUCTYBa4 0a)ka€e MOJUBUTUCH
KIHIIEBUH pe3ysIbTaT Mepesl 3aTBEPKeHHSIM T1aHy. BicTyHICTh Takoro
(byHKIIOHATY MOXKE OyTH CYTT€BUM (PAKTOPOM MpU BUOOP1 MPOTPAMHOTO

3a0e3eUeHHS.

1.3 Anani3 BiIOMUX MPOTPaMHUX HPOAYKTIB

VY pesynbrari a”amizy iCHYUMX MPOrpaMHUX MPOAYKTIB Oylid 3HAACHI
TaKl piILICHHS:

— AutoCAD Architecture;

— SketchUp;

- Civil 3D.

AutoCAD Architecture (Pucynox 1.2) - me Bepcis (ruarMaHChbKOro
npoaykry Autodesk, AutoCAD, 3 iHcTpyMeHTaMu Ta (PYHKI[ISIMU, CTIEI1aIbHO
NPUAATHUMU IS apXITEKTYpHUX pOOIT. ApPXITEKTYpHI OO0'€KTH MaroTh
B3a€EMO3B'SI30K 1 PO3YMHO B3aEMOJIIIOTh MK c000r0. Hampukian, BIKHO Mae
BIJIHOIIEHHSI JI0 CTIHU, fKa HOro MICTUTh. SIKII0 BU TepeMilryere ado
BUJANSIETE CTiHY, BIKHO pearye BiAmoBiZHUM 4YUHOM. OO'€KTH MOXYTh OyTH
npencrapieni Ak y 2D, tak 1 B 3D. KpiMm Toro, iHTeNEeKTyaabH1 apXiTeKTypHi
00'€eKTH MIATPUMYIOTh JUHAMIYHI 3B'SI3KM 3 OyAiBEIBHUMH JIOKYMEHTaMHU Ta
TEXHIYHUMH YMOBaMH, IO TPHU3BOAWTH JO OUIBII TOYHUX PE3YIbTATIB
npoekty. Hanpukman, xomu XToch BHaaisge abo Moaudikye aABepi, po3Kiajn

nBepeid Moxke OyTH aBTOMAaru4yHo oHoBleHui. [IpoOimm Ta mionn
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OHOBJIIOIOTHCSI ABTOMATHYHO TPU 3MiHI TIEBHUX €JIEMEHTIB, PO3PAXYHKH, TaKi

K KBaI[paTHi MCTPH, 3aBXKIU OHOBJICHI.

Pucynok 1.2 — Ckpinmor AutoCAD Architecture

Autodesk® Civil 3D® (PucyHok 1.3) - ue pimieHHs i1l IpO€KTyBaHHS Ta
JOKYMEHTAIlll B IMBUIBHOMY OYIIBHHUIITBI, SIKE MATPHUMYE poOOUYi IMPOIECH
iH(dopmartiitHoro MozemoBaHHs OyaiBens (BIM) Ha mnpoekrax UMBUIBHOL
1H(PACTPYKTYpH, BKIIFOYAIOYH JOPOTH Ta aBTOMAriCTpai, 3aTi3HHUIIO, PO3POOKY
IuIstHOK, aeporniopTu Ta Boay. Civil 3D nmomomarae mpodecioHanam UBUIBHOT
1H(PACTPYKTYpH MOKPAIIMTH peani3aliio NPOeKTiB, SMEHIIUTH PU3HUK, TOMUIIKH
Ta yMyIIEeHHS Ta MIBU/IIIE pearyBaTh Ha 3MiHU mpoekTy. Kpim Toro, kopucTtyBadi
MOXXYTh BIOPSIIKYBAaTH TPYAOMICTKI 3aBJIaHHS, Taki K JAU3alH KOPUAOPY
(aBTOMOOUTBHMI Ta 3aJI3HUYHMUI), [AM3alH [epexpecTs, KOMIIOHYBaHHS
TUISTHOK, Kiacudikallis JUITHOK Ta Ju3ailH TPyOONpPOBOAIB 3a JTOTIOMOTOIO

KOHKPETHUX IHCTPYMEHTIB Ta HACTPOIOBAHUX CTAHJAPTIB AU3ANHY.
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Pucynok 1.3 — Ckpinmor Autodesk Civil 3D

SketchUp (Pucynok 1.4) - ue komn’1oTepHa rmporpama Jajisi TPUBUMIPHOTO
MOJICTIIOBaHHS JUIsl IIMPOKOTO Koja TporpaMm JUisi MalllOBaHHS, TaKUX SK
apxIiTeKTypa, AW3alH 1HTEp €py, JaHAmapTHA apxiTeKTypa, UWBUIbHE Ta
MaIIMHOOYAyBaHHs, TU3aiiH KiHO Ta Bigeoirop. Bin qoctymHwmii sk BeO-10AaTOK,
SketchUp Free, Ta ruiatHa Bepcist 3 1oaatkoBoro GyHKIIoHaIbHICTIO, SketchUp
Pro. Panime Takox Oyna noctynHa OeskomtoBHa Bepcist SketchUp Make.
SketchUp wnamexuts Trimble Inc., mo 3aliMaeTbcs KaprorpadiyHUM
MapKIIeHIepChKUM Ta HaBiramiiHuMm obnagHaHHAM IcHye [HTEepHET-010110TEKA
OE3KOIITOBHUX MOJIETBLHUX 301pOK (HAMpHUKIa, BIKHA, IBEpi, aBTOMOO1T1), 3D
Warehouse, 10 sAKoi KopucTyBaul MOXKYTb BHECTHM CBOi mojem. [Iporpama
BKIIt0Yae (DYyHKI[IOHAN MakeTa KpecleHHS, JT03BOJIE€ TOBEPTaTU MOBEPXHIO Y
3MIHHUX "CcTHisX", MATPUMY€E CTOPOHHI mporpamu "TuiariHu", po3MilieHi Ha
caiiti, mo HasuBacThbcs Extension Warchouse, 19 HagaHHS 1HIIHX
MOXJIMBOCTEN (Hampukiaja, Ouis (GOoTopeasiCTUYHOro Bizyasisallii) 1 103BOJISIE

po3mimieHHs moaeni B Google [lmanera 3emis.
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Pucynoxk 1.4 - Cxkpinmor SketchUp
VYci mepepaxoBaHi MporpamMHi TPOAYKTH MAlOTh JIOCTaTHBO CKJIQTHUMN
iHTepdec s MoYyaTKiBIA 1 BUMAararoTh HAaBUYOK JUIsl CTBOPECHHS HaBITh

MPOCTHUX TUIAHIB IHTEP €PY.

1.4 AHasi3 BUMOT JI0 MPOrPaMHOTO 3a0e3MeYeHHS

1.4.1 Po3pobnenHs pyHKIIOHATBHUX BUMOT

Jlnst cTBOpeHHsI use-case JiarpaMyd HOTPIOHO BU3HAYWUTU aKTOPIB, IO
B3a€EMOJISITUMYTh 3 MPOTrpaMHUM 3a0e3neyeHHsM. OCKUIbKH 3aCTOCYHOK €
JECKTOITHUM JOJaTKOM, €IUHUM YYaCHUKOM CHUCTEMH € KOopucTyBad. Cxemy
BapiaHTIB BUKOPHUCTAHHS 3aCTOCYHKY mpencrtasiieHo y Jomarky «I'padiunuit
Marepiai.

Jlonatok mMoxe OyTH BUKOPUCTaHHI 3a HIDKUCHABEIMHUMU BapiaHTaMH

BUKOpUcTaHHs(use cases) y Tabmumsx 1.1 — 1.7
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Tabmuns 1.1 — BapianT Bukopucranas UCO1 «gomaTu enemMeHT»

Hassa Jlopatu ereMeHT
KopuctyBau Moxke 1omatud HOBUM €JIEMEHT /0 IUJIaHy
Onuc
CTiHY, MeOeJIb, TOIIIO.
AKTOp Kopucrysau
[TepenymoBu -
IToctymoBu Hoswuii enemMeHT q0MaHUN 10 TPOEKTY
KopucTtyBau akTuBy€e 1HCTpYMEHT JIO/aBaHHS, Ta JOJA€E
Cuenapiit €JIEMEHT 0 IJIaHy B OakaHOMY MICIIl 3a JIOTIOMOTOO
MHUIIKA
Posmmupeni
creHapii )

Tabmums 1.2 — Bapiant Bukopuctanus UC02 «PenaryBaru enemMeHT»

Hazpa Penarysaru enemeHT
KopuctyBau Moke B3MIHWTH JIOJaHWHA C€JIEMEHT 3a
Onuc
Oa)kaHHSIM.
AKTOp Kopucrysau
KopuctyBau pomaB elieMEHT, YW 3arpy3uB TOTOBHIA
[TepenymoBu
MIPOEKT
[TocTtymoBu EnemeHT Mae iHIII BIaCTUBOCTI
_ KopucTtyBau akTHMBy€ 1HCTPYMEHT 3MiHH, Ta 3MIHIOE
Cuenapiit
CJIEMEHT 3a JIOMTOMOTOI0 MUIIIKH
' KopucrtyBau obupae enemMeHT 3a OTMOMOTYIO MHIIIKH,
Posmmpeni . _ . .
‘ abo B JepeBl 00'€KTIB Ta 3MIHIOE HOTO BJIACTUBOCTI Y
crieHapii

BIKHI BJIACTUBOCTEM

Tun
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Tabmuus 1.3 — BapianTt Bukopucranas UC03 «Buganutu enemMeHT

HazBa Bupanutu eaxeMeHTt
Onnc KopucrtyBau Moke BUAAIUTH JOJAHUN €JIEMEHT.
AKTOp KopucryBau
KopuctyBau nomaB enemMeHT, 4M 3arpy3uB TOTOBHUI
[TepenymoBu
MIPOEKT
[ToctymoBH EnemeHT BUAaneHuu 3 MPOEKTY
. KopuctyBau akTuBye€ 1HCTpYMEHT BUJAJICHHS, Ta
Cuenapiit
BUJAJISE €IEMEHT 3a JOMOMOIOK MUIIKH
. KopucrtyBau oOupae enemMeHT 3a JOMOMOTYI0 MHUIIKH,
Po3mmpeni _ .
' abo B JiepeBi 00'eKTIB Ta BUJAJsi€ HOTO 3a JOMOMOIOIO
CLEHapIi

knonku "Delete"

Tabnuis 1.4 Bapiant Bukopuctanus UC04 «306epertu mpoexT»

HasBa 30epertu mpoexkT

Onuc KopucTyBau Moske 30epirtv NpoekT 10 daiy

AKTOp Kopucrysau

[IepenymoBu -

[ToctymoBu [IpoexT 36epexenuit g0 daitry
KopuctyBau mnepexoguTh [0 KOHTEKCTHOTO MEHIO,

CueHnapiii Hatuckae "Save", mume iM's Qailry, Ta TIATBEPIKYE
orepariito

Pozmupeni

crieHapii )
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Tabmuus 1.5 — BapianTt Bukopuctanas UC0OS5 «3aBaHTaKUTH MPOSKTH

Hasga 3arpy3uTH NPOEKT

Onnc KopuctyBau Moxke 3arpy3uT IpoekxT 3a (aiiny

AKTOp Kopucrysau

[IepenymoBu -

[ToctymoBu [TpoexT 3arpyxeHnwmit 3 hanty
KopuctyBau mepexoauTh A0 KOHTEKCTHOTO  MEHIO,

Cuenapiit Hatuckae "Load", BuOupae aiin 3 ¢aitnoBoi cucremu, Ta
H1ITBEPKYE OTepaliiro

Pozmupeni

creHapii )

Tabnuus 1.6 — Bapiant Bukopuctanis UC06 «BiAMIHUTH OCTaHHIO J110»

Hassa BiaMiHUTH OCTAaHHIO A0
Onuc KopuctyBau Moke BIAMIHUTH OCTaHHIO BUKOHAHY JI10
AKTOp KopucryBau
[TepenymoBu KopucTtyBau BUKOHAB SIKYCh 3MIHY JIO IPOEKTY
[ToctymoBHu OcranHs BUKOHAHa Jiist OyJa BiMiHEHa

KopuctyBau Haruckae Ha cTpuiouky '"undo", abo
Cuenapiit

BUKOPHCTOBYE XOT-Ke# ctrl+z
Pozmmpeni
cueHapii )

Tabmuus 1.7 — Bapiaat Bukopuctanas UC07 «IloguButucs miaH Ha 37

CLIEHI»

Hassa

[ToguBuTHCs TUIAaH HA 311 CLIEH]

Tun
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Ormuc

KopucrtyBau Moke MOAUBUATHCS TJ1aH y 311

[Tponosxenns Tadmuii 1.7

AKTODp Kopucrysau

IlepenymoBu -

[TocTtymoBu Binkpute HOBE BIKHO 3 3/1-CIIEHOIO
Cuenapiit KopucrtyBau Hatrckae Ha kHomy "3a-cueHa"
Po3zmmpeni

creHapii

OyHKIIIOHAIBHI BUMOTH ONKCcaHi B Tabmuisax 1.8 — 1.22

Tabmuus 1.8 — Onuc dynkuionanbHoi BUMoru REQ1

HazBa

JlogaBaHHS CTiH Ha IJIaH

Onwuc

JlomaTok Ma€e HaJaBaTh MOXKIJIMBICTD JIOAATH CTIHY Ha TUIaH

Tabmuns 1.9 — Onuc dyskuionanpHoi BUMOru REQ2

HazBa

JlomaBanHs MeOyel Ha TIaH

Omuc

JlomaTtok Mae HaJaBaTH MOXKJIMBICTB J0oAaTH MeOJIl Ha IIaH

Tabmuis 1.10 — Onuc dynkiionansHoi Bumorn REQ3

Hassa

JlomaBaHHS KIMHAT

Omuc

JlomaTok Mae HaJlaBaTH MOXKJIMBICTH JIOAATH KIMHATY

KIILITT-37109.045490.03.81
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Tabmuis 1.11 — Onuc pynkmionansuoi Bumoru REQ4

HazBa

Bubupanus eneMeHTiB

Onwuc

JlomaTok Mae HaJlaBaTh MOXJIMBICTh BUOUPATH €JIEMEHTH Ha
IUIaH1

Tabmuis 1.12 — Onuc dyskiionansHoi Bumorn REQS

Hassa

Bunanenus eireMeHTIB

Onwuc

JlomaTok Mae HaJlaBaTh MOXJIMBICTh BUJIAJIUTH BUOpaHi
€JIEMEHTH 3 TUIaHY

Tabmums 1.13 — Onuc dyskiionansHOi BuMorn REQ6

Hassa

[lepecyBaHHS eleMEHTIB

Onwuc

Jlonatok Mae HaJaBaTH MOXJIMBICTh NIEpecyBaT BUOpaHi
€JIEMEHTH Ha IJIaH1

Tabmuus 1.14 — Onuc ¢ynknionansHoi BuMoru REQ7

Hassa

OOGepraHHs €JIEMEHTIB

Ormuc

JlomaTok Mae HaJlaBaTH MOXKJIMBICTh oOepTaTu BUOpaHi
eJIEMEHTH Ha IUIaH1

Tabmuus 1.15 — Onuc gpynkuionanbHoi BuMoru REQS

Hassa

BigMina ocraHuboi mil

Ormuc

Jlomarok Mae HaJgaBaTH MOXKJIUBICTH BIIMIHUTH OCTAaHHIO
BHKOHAHY JIIF0

Tun
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Tabmuus 1.16 — Onuc gyskiionansHoi Bumoru REQ9

Hazga IToBepHyTHCH Ha 110 BIIEpPE

Jlonatok Mae HaJaBaTH MOXJIMBICTh TIOBEPHYTH BiIMIHCHY
10

Ormuc

Tabmuus 1.17 — Onuc gyskiionansHoi Bumoru REQ10

Hasga JlonaBaHHs JBEpeEil Ta BIKOH

Jlomarok Mae HaJaBaTH MOXKJIUBICTH TOAAaBAaTH HA CTIHU

Onwuc ) )
BiKHa Ta JBepi

Tabmuns 1.18 — Onuc pynkiionansHoi Bumorun REQ11

Hazssa Marrrad Ha ciTka

Jlonatok Mae MICTUTHA MalTad Ta MalITaboOBaHy CITKY IS

Onwuc ) i /
OUTBIII TOYHOTO PO3MIIIICHHS CIIEMECHTIB

Tabmuis 1.19 — Onuc dyukiionansHoi Bumorn REQ12

Hasga 30epeKeHHs TUIaHy

Omnuc Jlonatok Mae HaJaBaTH MOXJIMBICTH 30€perTH TUTaH

Tabmuis 1.20 — Onuc dyskiionansHoi Bumorun REQ13

Hazga 3aBaHTaKCHHS IJIaHy

Omuc Jlomarok Mae HaJaBaTH MOXKJIUBICTH 3aBaHTAXKUTH ILJIaH

dpic

KIILITT-37109.045490.03.81

Tun B Apw N dawie fromee | Jamea




Tabmuus 1.21 — Onuc ¢yukionansHoi Bumoru REQ14

Hazsa PenaryBaHHSs BIIaCTUBOCTEH €JIEMEHTIB
Oric JlomaTok Mae HaJlaBaTH MOXKJIMBICTh pellaryBaTu
BJIACTUBOCTI €JIEMEHTIB

Tabmuus 1.22 — Onuc ¢pyskuionansHoi Bumoru REQ15

Hasga [lepersan mnany y 3D
Omnnc Jlonatok Mae HagaBaTH MOXJIMBICTh EpeniAIaT miad y 3D
Tabmuus 1.23 — Marpuusg 3ajleXHOCTEd BHUMOI Ta BapiaHTIB
BUKOPHUCTaHHS

uco2

uco3

uco4 Ucos Ucoe uco7

[ RO9
| R10
[ R11

R12

R13

R14

R15

-
R —
|

1.4.2 Po3po0baeHHsT He(DYHKIIIOHAIHLHIX BHUMOT
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Jlo HeyHKITIOHATPHUX BUMOT BIJTHOCSTHCS:
— Kpocc-T1aTOpMEHICTh JTOJIaTKY, TOOTO MOJKJIUBICTh

BUKOpHUCTaHHS qoaaTKy sk Ha Windows Tak 1 Ha Unix cucremax;

- I'OJIOBHA MOBA JOAATKY — aHIIINChKa.

1.4.3 ITocTaHOBKa 3aBIaHHSA
MeTtoro po3po0KH € CTBOPEHHS 3pYYHOIO Ta IHTYITUBHOTO IHCTPYMEHTY
JUIsl TIJTaHHYBaHHS MailOyTHBOi oceni/odicy. [ns Toro, mo0 Mera BBakaiach

JOCSTHYTOIO, TIPOEKT MA€ BIAMOBIIATH PSATY TEXHIYHUX 33/1a4, a CaMe:

- CTBOPCHHA ILIaHY KiMHaT;

- J0/laBaHHs 00JIaIITyBaHHS KIMHAT;

- MOJKJIMBICTh pEAaryBaHHs ICHYIOUOIO IJIaHy;

- MOKJIMBICTB 36€p€>KeHH}I Ta 3aBAHTAXKCHHA IIPOCKTY,

— MOXJIMBICTb MEPETIAy KIHIIEBOTO PE3YJIbTaTYy.

1.5 BucHoBKH 10 po3ainy

31 3pocTtaHHsM OyaiBelbHOrOo Oi3HECY y CBITI Ta 30KpeMa B YKpaiHi
BUHUKJA MMOTpeba y codTi AN MiIaHyBaHHS. Y JAHHOMY PO3ZAUTI OMHCAHO
IpeIMETHY 00J1acTh PO3pOOKH, 30KpeMa IPOAHATI30BaHO 1ICHYI0Y1 ITPOTYKTH, Ta

nepepaxoBaHuil GyHKIIOHAI, SKUW TOBUHEH OyTH MPUCYTHIM.
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2 MOAEJIOBAHHSA TA KOHCTPYKOBAHHSA ITPOT'PAMHOTI'O
3ABE3INEYEHHSA

2.1 MopnentoBaHHs Ta aHaJ13 MPOrPAMHOTO 3a0e3MeUeHHS

3 METOI CTBOPEHHS BUCOKOSKICHOTO JOAATKY JJIsi MOYaTKy HEOOX1THO
OMHKCAaTH TIPOIECH B3AEMOIl KOpHCTyBada 3 MPOTPaMHUM 3a0€3MEUeHHSIM.
JleranpHuii Oi3Hec-mpouiec penaryBanHs omnucano y Jomatky «[padiunuit
Marepiam.

[Tponecu B3aemoii KOpUCTyBaya 1 JOJATKY :

- KOpUCTYBad JIOIa€ €JIEMEHT, NporpaMma y BIANOBiIb J0JA€
€JIEMEHT JI0 TIPOEKTY, 3aIiCcy€e KOMaHIy J0 CTeKy undo, Ta OYMIIAE CTEK KOMaH,T
redo;

- KOpUCTYBau BUJAJSE €IIEMEHT, MporpaMma y BIIIOBiAb BHUJIAJISE
€JIEMEHT 3 TMPOEKTY, 3aMKiCye KOMaHIy A0 cTeKy undo, Ta OYHIAE CTEK KOMaH]
redo;

— KOpUCTYBau pelarye ejeMeHT, MporpaMma y BIAMNOBIAb 3MIHIOE
MPOEKT, 3aMKCcy€e KOMaHay A0 cTeKy undo, Ta ounmiae crek komany redo;

- KOPUCTYBau 3aBaHTAXY€E MPOEKT, IporpaMma y BIAMOBIIb 3aMiHIOE
JIACHUM IPOEKT Ha HOBUM 3 (pailiny, Ta ouMilae ctek komana undo ta redo;

— KOpUCTyBau 30epirae, MmporpaMMa y BIANOBIIb cepiamizye Ta
30epirae mpoexT 10 ¢aiiy;

— KOPUCTYBaud BIJIMIHSE OCTaHHIO 110, MpOrpaMMa Yy BIJAMOBIIb
npuOupae OCTaHHIO 3MIHY 10 MPOEKTY, Ta BUAAJSE OCTAaHHIO KOMaHAY 3 CTEKY
undo, Ta 700aBIIsII0 KOMaHY 10 cTeKy redo;

— KOPUCTYBau TIOBEPTA€TbCA Ha JII0 BIEpPE], MporpaMma y
BIJIMIOBIJIb 3MIHIOE TPOEKT, 3aMHUCy€ KOMaHAy N0 CTeKy undo, Ta BUAase
OCTaHHIO KOMaHAy 3 CTeKy redo;

- KOpUCTYyBad BIJKpUBa€e 37 CIIEHY, MporpaMMma Yy BiANOBIIb

BIJIKPMBA€E HOBE BIKHO 3 31 CIIEHOIO, Ta PEHJIEPUTD YC1 00’ EKTH 3 MPOEKTY.
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2.2 ApxiTeKkTypa IporpaMHOTo 3a0e3neueHHs

[Iporpamue 3abe3nedeHHs peanizoBaHo 3a gomnoMororo MVC

apXITEKTYpPH, MIJIAIITHOBAHOI 1] 0COOJIMBOCTI IECKTOIHOTO J0/ATKY.

QT no3Bossie 3pyuHo 3B's13yBaru eneMeHTH Ul Ta enemeHTamu kiaccy

File Edit Options Help TypeHere

Object A
v J
mEE¥ALL S0 N
SO0l AL PO m_action_move_obj
Project structure & x separator
¥ m_menu_help
g
Properties 8 x
v an,

v
< >
m_toobar_plan_editng : QToolar
Property Value @
v

objectName m_toolbar_plan.
enabled
Log 8 x
geometry (0, 21), 998 x 34
sizePolicy [Preferred, Fixe..
| minimumsize 0x0
16777215 % 1677,
0x0
Shortcut Checkabl Al> basesize 0x0
s Chrlsl palette Inherited
CtrlsT. A (M5 Shell D.
Ctrle) I; Arow
age  CtrleFs O ]
O O
O NoFocus
Ctrle Aftel DefaultContext.
Algo De... Dialog [m] Aigo Debug Dialog
e Plan editing too. ¥
action Editor  Signals and Slots Editor 2

Pucynok 2.1 — Bursia BikHa penaryBanus Ul

connect(m_uli
connect{m_ui
connect{m_ui
connect({m_ui

.m_action_new_p -
.m_action_save file,
.m_action_save_as,
.m_action_open_file,

:triggered,

Do’

:triggered,

e

connect(m_ui.m action_show status_bar, :ToggleShowStatusBarAction);

connect(m_ui.m action_close_application, :close);
howHotkeysHelp) ;
:0OpenPreferences);

connect(m_ui.m_action_hotkeys,
connect({m_ui.m_action_preferences, & n:

:triggered,

Do’

rtriggered, . in

Pucynok 2.2 — 38’s3yBanHa enementy Ul 3 MeToziom y Kol

View BigoOpaxkae jaHi Ta pearye Ha B3aeMojito kopuctyBauda 3 Ul
View He 3Ha€ MPO MONETh UM KOHTPOJIC MPU KOHKPETHUX disIX KOPUCTyBadya
(HaTUCKaHHI1 KHOTIKU, 3M1H1 3HAYE€HHSI TTOJISI TOIIO).

KonTponep MicTUTh MOCWIaHHS Ha BIANOBIAHY oMy View Ta Kjiacu
MoOJ€eIl, BIH MOXKE 3MIHIOBAaTH View Ta HJaHbl MOZEJBI, a TaKOXK 1HIIIFOBATH
BIIKPUTTS HOBUX BIKOH. B KOHCTPYKTOp1 KOHTPOJEp OTPUMYE MOCUTIAHHS Ha
Bl IHCTPYMEHTI, 3 SIKUMHU BIH Ma€ MpalloBaTh Ta BUOUpae 3 Myly MOTPIOHY
View. Tyt ke BimOyBa€eThCs iHiIIaMI3allisl JAHHUX Ta KOHEKT CIIOTIB Ta MOIIH.

Moeni BiAMOBIAAI0Th 3a 30€peKEHHS Ha MIAPAXyHKU JaHHUX.
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VIEW CONTROLLER
p 7
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@ &
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N /
USER

Pucynok 2.3 — Cxema po6otu narepaa MVC

VY xomi po3poOku Oyili BUKOPUCTAHI TaKl MAaTePHU MPOCKTYBAHHS SIK
cuHrToH (Singleton) Ta padbpuka (Factory).

CHUHMITOH - 1€ malloH AW3ailHy NpPOrpaMHOro 3a0e3MeYeHHs, SKUI
oOMeXye 1HCTaHI[IIOBaHHS Kiacy ofHuM "enuHum" ex3emruiapoM. lLle
KOPHUCHO, KOJIU JUIsl KOOpAWHALII] A1l y cucTeMi MOTpiOEH PIBHO OAWH 00’ €EKT.
[e#t TepMiH MOXOMUTH BiI MATEMATUYHOTO TIOHSTTSI CHHIJITOHA.

[[TabmoH mpoekTyBaHHS singleton € omHUM 13 JABAIIATH TPbOX J00pe
BiloMuX Ia0noHiB au3aiiHy " Gang of Four ", mo onucyioTs, sik BUpIITyBaTu
MOBTOPIOBAaHI JW3alflHEPChKI 3aBHaHHS [UJI TMPOEKTYBaHHS THYYKOTO Ta
0araropa3zoBoro 00'€KTHO-OPIEHTOBAHOI'O MPOTPaMHOI0 3abe3redeHHs, TOOTO
00'eKTiB, SIKI Jerme BOPOBAaAUTH, 3MIHMTH, MPOTECTYBATH Ta MOBTOPHO
BUKOPHCTATH.

CHHITITOH J03BOJISI€ BU3HAYTE 3araJIbHOAOCTYITHY CTaTHYHY OTIEPAIlif0

(getlnstance ()), sika HOBEPTA€E €IUHUI €K3EMILISIP KIIaCy.
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Singleton

- singleton : Singleton

- Singleton()
+ getinstance() : Singleton

Pucynok 2.4 — Onuc mabnony «cunraton» y UML

[Ila6mon mpoekryBanHs Factory - 1e TBopumii 1abiaoH, SIKWAN
BUKOPHUCTOBYE (HhaOpHUUHI METOIM JIJIsi BUPIIICHHS MTPOOIEMU CTBOPEHHS 00'€KTIB
0e3 HeoOX1MHOCTI BKa3yBaTW TOYHUU Kiac 00'ekra, sikuii Oyne ctBopenwmid. Lle
pPOOUTHCS IUISIXOM CTBOPEHHS 00'€KTIB IUISXOM BUKIHKY (HaOpUUYHOTO METOMY -
a00 3a3HayeHOro B 1HTepdelci Ta peaai30BaHOro JOYIPHIMHM Kiacamu, abo
peanizoBaHOr0 B 0a30BOMYy KJaci 1 HEOOOB'S3KOBO 3aMIHEHOTO TOXITHUMH
KJIacaMu, a He 3a JOMOMOT0I0 KOHCTPYKTOpAa.

@abpuka - oguH 13 waOMoHIB mpoekryBaHHd "Gang of Four", skuii
OMHCYE, SIK BHPINIYBaTH TOBTOPIOBAHI JTU3aHEPCHbKI 3aBHAaHHS IS
MIPOCKTYBaHHS THYYKOTO Ta Oararopa3oBo BHUKOPHCTOBYBAHOTO
00’ €KTHO-OPIEHTOBAHOTO MPOTPAMHOTO 3a0e3MeUeHHs, TOOTO 00’€KTiB, SIKi
JIET1IIe BIPOBAJAUTH, 3MIHUTH, IPOTECTYBATH Ta TOBTOPHE BUKOPHUCTAHHS.

[Ilabnon mnpoektyBanHd Factory Factory BHKOPHUCTOBYETBHCS 3amiCTh
KOHCTPYKTOpa 3BUYANHOTO KJIacy JJisl TOTPUMAaHHS MPUHIUIIB MIPOTrpaMyBaHHS

SOLID, po3'eqnanHs KOHCTPYKIIii 00'€KTIB 3 CAMUMH 00'€KTaMHU.
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Client

AbstractProduct Factory
+CreateProduct1() : AbstractProduct

T +CreateProduct2() : AbstractProduct

Product1 Product2

Pucynok 2.5 — Onuc narepny «dpabpuka» y UML

2.3 KoHCTpyIOBaHHS MPOTPAMHOTO 3a0€3MeUCHHS

2.3.1 Bubip TexHosoriii po3poOKu mporpaMHOro 3a0e3meueHHsI

Jlnst 3a0e3neueHHs] MBUAKOAIT Ta ONTUMAJIBHOI poOOTH aoAarky Oyso
o0OpaHo MOBY nporpamyBanHs C++.

C++ - me MoBa mporpaMmyBaHHsS 3arajlbHOTO TPU3HAYCHHS, CTBOPCHA
bespaoM CrpacTpynoMm siK po3mMpeHHs: MOBU nporpamyBaHHs C, abo "C with
Classes". 3 mImHOM Yacy MOBa 3HAYHO po3mupuiacs, i cydacHuit C++ temnep
Mae 00'€KTHO-OPI€HTOBAHI, 3arajbHi Ta GYHKIIOHAIBHI QPYHKIIT, HA JOJATOK J0
3aco0iB I MaHIMyJAIIA 3 MaM'STTI0 HU3BKOTO piBHSA. BiH Maibke 3aBXau
peanizyeTbcsi K KOMITUIbOBaHA MOBa, 1 0arato MOCTavyalbHUKIB HAJAIOTh
kommisitopu C ++, 30kpema Free Software Foundation, LLVM, Microsoft,
Intel, Oracle Ta IBM, Tomy BiH nocTymnHuii Ha 6ararbox miaardgopmax. [11]

C ++ nobpe miaXoauTh A0 PI3HOMAHITHUX TpadiuHux iHTEpPEiCiB, 1110
3abe3neuye OUTBITy yHIBEpCaldbHICTh am3aiiHy. Hampuknan, komOinamis QML
Ta ¢peiimBopky Qt (dpeitmBopk Ha ocHoBi C ++) Hamgae po3poOHUKAM
MOXJIMBICTb CTBOPIOBATH MIPUBAOJIMBI JU3ailHU TpadiayHOro 1HTEpeECy.

C ++ OyB po3poOsieHUli 3 OpIEHTAII€I0 HA CUCTEMHE MPOrpamMyBaHHS Ta
BOyJlOBaHE TMporpamMHe 3a0be3neueHHsi, OOMEXKeHe pecypcamu, Ta BeJIHKI

CUCTEMH, WLI0 XapakTepU3ye€ NPOAYKTHBHICTh, €(EKTUBHICTb Ta THYYKICTb

Tun
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BUKOpUCTaHHS. C++ TakoX BUSBUBCS KOPUCHUM Yy 0araTrboX 1HIINX KOHTEKCTaX,
TOJIOBHUMH TIEpeBaraMM SIKOTO € MporpaMHa iHGpacTpyKTypa Ta OOMEXEeHi
pecypcH, BKIIOYAIOYM HACTUIbHI MPOrpaMHu, BIAECOITPH, CEPBEPH (HANPHUKIAL,
CJIEKTPOHHY KOMEpIlito, BeO-momyk abo 0a3u [JaHMX) Ta KPUTHYHI IS
MPOYKTUBHOCTI TIporpaMu (Hampukiaj, TenedoHHI KoMyTaTopu abo KOCMIYHI

30HIM).

operator¥(

result;
i=20;i

sult.m_col
DotProduct

- m[2][
- m[1][1

* m[2][2] - 1] : - determinant;
* m[2][2] -
* m[2][1] -
* m[2][2] -
* m[2][2] -
* m[2][1] -
* m[1][2] -
* m[1][2] -

* m[1][1] - m[1 ] a][1]) terminant;

PucyHnok 2.6 — IIpuknazg kogy HanucaHoro Ha C++

OcKkiJIbKu OJTHIEIO 3 He(pyHKITIOHATTEHUX BUMOT Oyna
Kpocc-maTdopMeHicTh, Oyio oopaHo 0i6mioTeKy Qt.

Qt — me Hallp IHCTPYMEHTIB BIIKETIB Uil CTBOPEHHS TrpadiuyHuX
KOPUCTYBATBHUIILKUX 1HTEP(PENCiB, a TaKOXK MIKILIATHOPMEHHUX JI0/IATKIB, IO

MPaIIOI0Th Ha PI3HUX MPOrPAMHUX Ta amapaTHUX IaTdopmax, Takux sk Linux,

dpic
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Windows, macOS, Android abo BOymoBaHI CHCTEMH, 3 HE3HAYHUMH abo
BIJICYTHIMH 3MiHaMHU B 0a30Biil KO/IOBiM 0a3i. pigHa mporpamMa 3 pPIAHUMU
MOKJTUBOCTSIMH Ta IIBUIKICTIO.

B nmanwmii wac Qt pospobmisieThesi kommaniero The Qt, sxa myOmigHO
KOTUPY€ETbCS, Ta MmpoekroM Qt miJ yOpaBIiHHAM 3 BIAKPUTHM KOJIIOM,
3aly4aroud OKPEMHX pPO3POOHWKIB Ta OpraHisamii, M0 TPAmOTh HaJ
npocyBaHHsAM Qt. Qt JOCTYmHUH SK 3a KOMEPUIMHUMH JIIEH315IMH, TaK 1 3a
miuensiasmu GPL 2.0, GPL 3.0 ta LGPL 3.0 3 BiAKpUTHUM KOOM.

Qt BUKOpPUCTOBYETHCSA ISl PO3pOOKH TpadiyHUX KOPUCTYBAIBHUIIBKUX
inTepdeiicie (GUI) Ta MmynbTuiarGopMeHHUX T10JIaTKIB, 110 MPALIOIOTh Ha BCIX
OCHOBHHUX HACTUIBHHX MJIaTgopmax Ta OUIBIIOCTI MOOLTbHUX ab0 BOYJOBaHUX
wiargopm.  binbmricte mporpam  rpadiuHoro iHTepdeiicy, CTBOpeHi 3a
nonomororo Qt, MarwTh BiIacHUM iHTepdelic, 1 B mboMy Bumaaky Qt
kinacuikyerbest sk Hablp BiDKeTIB. TakoX MOXyTh OyTH po3poOIieHi
mporpamMu, 10 HE HajexaTh 10 TpadidHoro iHTepdeicy, Takl SK IHCTPYMEHTH
KOMaHIHOTO psiIKa Ta KOHCOM ajs cepsepiB. [Ipukmanom Takoi mporpamu, o
HE cTocyeTbesl Tpadiunoro intepdericy, BukopuctoBye Qt, € BeO-ppeiiMBOpK
Cutelyst.

Qt miaTpuMye pi3HI KOMOUIATOPH, BKiItodaroun kommiiarop GCC C ++,
HaOip Visual Studio, PHP uepe3 posmmpenns ans PHP5 ta mae mumpoky
NIATPUMKY 1HTepHamioHamzami. Qt takok Hamae Qt Quick, mo BkiItO4ae
JCKJIapaTUBHY MOBY cIreHapiiB miag HazBoro QML, mo mo3Boise
BUKOpPUCTOBYBaTH JavaScript jis 3a0esneueHHs Jjorikd. 3aBasku Qt Quick
CTaJla MOXKJIMBOIO IIBHJIKa PO3POOKa MONATKIB JIsl MOOUTBHHUX MPUCTPOIB, TOMI
SK JIOTIKa BCE IIe MO)ke OyTH 3amucaHa 3a JOMOMOIOI0 BJIACHOTO KOy JIst
JOCSTHEHHS HallKpaIioi MOXKIIMBOI TPOAYKTHUBHOCTI.

IHmm dysKii BKITO9aoTh Aoctyn a0 0asu manux SQL, cMHTakcUYHMIA
anamiz XML, cuntrakcuunuii anamiz JSON, ympaBiaiHHS TIOTOKaMU —Ta

MIATPUMKY MEPEKI.
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Pucynoxk 2.7 — [Ipuknan po3pobku mporpamMHoro iHTephency 3 BUKOPUCTAHHIM

dbperiMmBopky Qt

Ax iHCTpyMeHT 300pku mpoekty Oyno CMake, 60 BiH € nedontHHM
THCTPYMEHTOM JJ1s1 poboTH 3 Qt.

CMake - 1ie 6e3xomTOBHE MIXKIUIAT(OPMEHE MPOrpaMHe 3a0€3MeUeHHS 3
BIIKPUTHUM KOJIOM JJisi aBTOMAaru3aiii 301pKd, TECTyBaHHS, YIAKOBKU Ta
BCTAHOBJICHHSI MPOTPAMHOTO 3a0E€3MEUCHHS 3a JIOMOMOTOI0 HE3aJIeKHOTO Bij
komrisisTopa Merony. CMake He € cucTemoro 30ipKH, a CKopille reHepye hanam
301pku 1HIIOT cucTeMU. BiH miaTpuUMye i€papxito KarajoriB Ta MpOrpaMH, sKi
3aJiekaTh BIJ JEKUIbKOX 01010TeK. BiH BUKOPHUCTOBYETHCA Yy NO€IHAHHI 3
piTHUMH cepenoBuIiaMu 30ipku, TakuMu Sk Make, Qt Creator, Ninja, Android
Studio, Apple Xcode ta Microsoft Visual Studio. Bin mae wmiHiMalibHI
3aNeXHOCTI, BHMararouu Jumie kommiasitopa C ++ y BiacHi cucremi
CKJIQJIaHHSI.

CMake nommproeTscsi K IporpamMHe 3a0e3MeYeHHs 3 BIAKPUTUM KOJIOM

3a JO3BOJILHOKO HOBOIO JireH3iero BSD.
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add precompiled header (HousePlanner "stdh.h" "stdh.cpp"”)
list (APPEND GEN_ SRC )
if (MSVC)

foreach(src file )}

set_source files properties| FROFERTIES COMPILE FLAGS "/Yustcdh.h /FIstdh.h
endforeach ()
endif (MSVC)
#This function is located in external/CMakeLists.txt

assign_source group | )

add dependencies (HousePlanner
CoreData
CoreMath
CoreLogic
Viewer3D

)

target_link libraries|
HousePlanner
CoreData
CoreMath
CoreLogic
Viewer3D
QtS::Core
Qt5: :Widgets
Qt5: :WinMain
Qt5::Gui

set target properties (HouseFlanner PROPERTIES LINE FLAGS RELEASE "/50
set_target properties (HouseFlanner PROPERTIES LINE FLAGS DEBUG "/SUE

Pucynok 2.8 — JlinkoBka mpoekty 3a gonomororo CMake

2.3.2 Moayni mporpaMHOro 3a0e3MneueHHs

Kon mporpamu OyB po3OuTHii Ha MOAYII IS MOJETIICHHS PO3POOKH Ta
CTPYKTYpYBaHHS ITPOTPAMHOTO KOJY.

Bceboro nogatok po30ouTuit Ha 5 MOMYIIIB:

1. “CoreData” — Momynp 3 yciMa KJIIOUOBUMH CTPYKTypaMu st
30epeXeHHsI TaHHUX;

2. “CoreMath” — MomyInb 3 ycCi€r0 MaTeMaTHKYyIO Ta aJTOPUTMIYHUMHU
CKJIaJIOBUMU;

3. “ImportExport” — MoAynb 3 JIOTIKOIO I IMIOPTY Ta €KCIOPTY
MIPOEKTY;

4. “HousePlanner” — ocHoBHMII Moaynb, sikuid Mictuth Ul Ta
KOHTPOJIIED;

5. “Viewer3D” — monynb sikii Bianosigae 3a 3/ ciieny.

Tun
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Pucynok 2.7 — CxeMa 3a5exxHOCTEN M1k MOIYIISIMU

Po36uTTs Ha Momysi TOJIETIIye TECTYBAaHHs, Ta MpoLecc po3poOKH,

JO3BOJIAIOYH IIpaltOBaTU HAJA OKPEMUMHU MAJICHBKUMHU MOAYJIIMHU, ITIOKPHUBATHU X

TeCTaMH, TOIIO. TaKoXK IMOJIETITy€E 3HAXOKEHS OariB y KO/Il.

nmodauutu B Tadu 3.1.

Knacu K1 BIONOBIOAIOTH 3a 30€peXEHHS Ta ceplami3alilo MOXKHO

Tabmuus 3.1 — Onuc knacciB moayito "CoreData"

Kiace Onnc
3aiimaeThcsi 30epekeHHs Ta OOpOOKOI0 NTaHHUX O JBEpSX, a
Door . _
TaKOX 1H(QOPMAIIIEIO TPO YUTAHHS Ta 3aMUC
. 3ailiMaeTbca 30€peXeHHs Ta OOpPOOKOI NaHHMX O BIKHAX, a
Window . .
TaKoX 1H(QOPMAITIEIO TTPO YUTAHHS Ta 3aINC
_ 3aitmaeTbcsi 30epekeHHsT Ta 0OpoOKOK JaHHUX O MeEOJsx, a
Furniture ) _
TaKoX 1H(POPMAITIEI0 PO YUTAHHS Ta 3aIKC
3aiimaeThCcsi 30€peKeHHS Ta OOpOOKOIO JaHHMX O CTiHAX, a
Wall . _
TaKOX 1H(QOPMAIIIEIO TPO YUTAHHS Ta 3aMUC
3aiimaeThcsl 30epexkeHHs] Ta OOpOOKOIO JaHHUX O MepeTHHal
WallNode _ . _
CTiH, a TaKOXX 1H(POPMAITIEIO PO YUTAHHS TA 3aIHC

Tun
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[Tponoxenus Tabmuii 3.1

Plan

3aiimaeTbcsi 30epekeHHS Ta OOpOOKOI JaHHUX O BCIX
€JIeMEeHTaxX IUTaHy, a TakKoX 1H(POpPMAIIE€0 TPO YUTAHHS Ta

3aI1C MPOEKTY

Kiracu sixi BiIIOBIIafOTH 32 30€pEKESHHS Ta MaTEMaTHIHY JIOT1KY MOXKHO

1mooauntu B TadmuIl 3.2

Tabnuus 3.2 — Onuc kinaciB moaymo "CoreMath"

Kitace Onuc
DirectedSegme | 3aiimaeTbcsi 30€peKEHHSIM BIAPI3KIB, Ta MICTUTh YaCTUHY
nt MaTeMaTUYHOT1 JIOT1K!

3aiiMaeTbcsl 30€peKEeHHSM HOJIB rpady Ta MICTHTh YaCTUHY
GraphVertex .

MaTeMaTU4YHO1 JIOT1KH

. 3aitmaeThcsl 30epexkeHHSIM 371 MaTpHullb, Ta MICTUTh YaCTUHY

Matrix3Df _

MaTeMaTUYHO1 JIOT1KU

3aiimaeTbcsi  30€peKEHHSIM 21 TOYOK, Ta alrOpUTMaMu
Vector2D

MOB'SI3aHUMU 3 HUMHU

3ailmaeTbCsl  30€peXKEHHSAM 371 TOYOK, Ta aJIrOpUuTMaMu
Vector3D

MOB'SI3aHUMHU 3 HUMH

Knacu sxi BiAMoBiAalOTh 3a IMIOPT Ta EKCHOPT MOXHO MOOAYUTH B

tabmumi 3.3

Tabmuns 3.3 — Onuc knacciB moayito "ImportExport"

Kitace Omnuc
XmlSerializer | Binnosigae 3a 30epeXeHHsI IPOEKTY
XmlDeserialize

T

Bianosiznae 3a 3unTyBaHHS IPOEKTY

Tun
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Kiacu sixi BignoBinaroTh 3a Ul Ta Kontponep onucano B Tabnuii 3.4.

Tabnuus 3.4 - Onuc kinacciB moxynto "HousePlanner"

Knacc Ommc
BiamosigaroTh 3a jgoriky undo-redo(ioxaBanns, pegaryBaHHs
Commands & a1 y (nox » peaary ’
TOIIIO)
Canvas Bianoginae 3a 06poOKy cUrHaliB, Ta BIIOOpaKeH1 €JIEMEHTIB
Ha KaHBacl
. BinnoBizae 3a 00poOKy CUTHAJIB, Ta BIHOOPa’KeH1 €J1€MEHTIB
CanvasView A a PODKY ’ J100Pp
HABKOJIO KaHBacy (pyJieTKa)
Logger BiamoBigae 3a 3ammcadHs JI0T1B
Ruller Bianoginae 3a po6oTH pyIeTKH
ScaleManager Biamosinae 3a ckeTiHT pyJIeTKH
Settings Biamosinae 3a 30epekeHHs HAMANITYBaHb
SettingsDialog Biamosinae 3a 00poOKy CHTHAIIB [iajoTy HAIAMITyBaHb
UndoRedoMan | Bianosigae 3a 06po0ky curnaii undo-redo, Ta 30epekeHHS
ager KOMaH/I

[Tponoxenus Tabmuii 3.4

KIILITT-37109.045490.03.81
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Binmosiznae 3a rojoBHE BIKHO, Ta MIAKIIOYCHHS YCIX €JIEMEHTIB

MainWindow : . : ) :
iHTepdeicy 10 BIMOBITHUX KOHTPOPETIB
Proiect Biamosinae 3a ycro J0riKy O€K €Hy Ta B3a€MOJIit0 TOJIOBHOTO
) BIKHA 3 JIOTIKOIO.
AddDoorComa | Bignosinae 3a 30epexeHHs 1HQopMalii mpo JoJaBaHHS JBEpei
nd JI0 TUTaHY
AddFurnitureC | Bianosigae 3a 306epexeHHst iHdopmallii npo JAo7aBaHHs MeOJe
ommand JI0 TUTaHY
AddVertexCo Bianoginae 3a 36epexxenHs iHpopMaliii npo 10/1aBaHHS HOIH
mmand CTIHKH JI0 TIJIaHy
AddWallCom | Bianosinae 3a 36epexxeHHst iHdopmariii npo A0JaBaHHS CTIHKH
mand JI0 TUTaHY
AddWindowC | Binmoinae 3a 30epexeHHs iHGopMallii mpo 101aBaHHs BIKHA
ommand JI0 TUTaHY
MoveRotateOb | Bignoginae 3a 30epekeHHs iHPpOpMaIlii mpo nepeaBUTaHHs Ta
jectCommand MOBEPTAHHS OOBEKTIB
MoveVertices | Binmosinae 3a 30epesxeHHst iHGopMaIlii mpo mepeaBUraHHs HOJ
Command CTIHOK
RemoveDoor( Bianoginae 3a 30epexxenHs iHdopmallii mpo BUIaICHHS ABEpeit
ommand JUTOBIA p pMarli Ipo BUJL nBEp
RemoveFurnit Binnosinae 3a 30epexeHHs iHpopMallii Mpo BUAAICHHS
ureCommand MeOonei

KIILITT-37109.045490.03.81
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ITponoxenns Tabmuii 3.4

RemoveWallC Binmnosigae 3a 30epexxeHHs 1H(POpMaIlii Ipo BUAAICHHS CTIHOK
ommand A A p pMatlil 1ip a
RemoveWindo Bianoginae 3a 36epexxenHs iH(opmaliii npo BUAAICHHS BIKOH
wCommand A p pMatlil 1ip A
AddDoorMous ) ) ) .
. Binmosizmae 3a iHCTpyMEHT JI0/1aBaHHS IBEpel
AddFurniture Biamosimae 3a IHCTPYMEHT J1OAaBaHHA MeOIer
Mouse a A py AN
AddPolylineM . : . : :
ouse BiamnoBinae 3a iHCTpYMEHT JI01aBaHHS JIEK1IbKOX CTIH
AddRectangle : : . .
Mouse Bianoizae 3a iHCTpYMEHT J0AaBaHHS MPSIMOKYTHUX KIMHAT
AddVertexMo ) ) ) )
use BianoBizae 3a iHCTpYMEHT JI0aBaHHS HOAU CTIHKH
AddWallMous ) ) ) )
. BignoBizgae 3a iHCTpYMEHT JI0AaBaHHS CTIHKH
AddWindowM ) ) ) )
ouse Bignoizae 3a iHCTpYMEHT JI0aBaHHS BIKOH
DoorGraphics Bianoginae 3a BimoOpakeHHs rpadiqHOro MPEBBIO JIBEpEit
Preview p P p p
FurnitureGrap Binnosiznae 3a BinoOpaskeHHs rpadpiqyHOrO MPEBbIO ABEpen
hicPreview a a A00p p p ABEp

KIILITT-37109.045490.03.81
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ITponoxenns Tabmuii 3.4

Measurement Bianogigae 3a iHCTPYMEHT JIIHINKH
Mouse py
MoveObjectM : : : S
A Binmosizmae 3a iIHCTpyMEHT MepeABUTaHHS 00'€KTiB
MoveVertexM . . . .
ouse Biamosimae 3a iHCTpyMEHT MepeBUTaHHS BEPTEKCIB CTIHOK
RotateObjectM : : : .
oUSe Bianosiznae 3a iIHCTpyMEHT NepeBUTaHHS BEPTEKCIB CTIHOK
SelectionMous : . .
. Bianosinae 3a iHCTpyMEeHT BUOOPY
WallGraphicsP : : : : .
review Binnosinae 3a BimoOpaskeHHs rpadigyHOTO MPEBLIO IBEpei
WindowGraphi Bianoginae 3a BimoOpakeHHs rpadiqHOro MPEeBbIO IBEpE
cPreview p p P p
UlIDoor Binmosinae 3a rpadiune BimoOpakeHHsI 1Bepel Ha KaHBACl
UlIFurniture Bianoginae 3a rpadiune BioOpa)keHHsI MeOJIIB Ha KaHBACl
UIWall Binnosinae 3a rpagiyHe BigoOpaXeHHs CTIHOK Ha KaHBacCl
UIWindow Bignoginae 3a rpadivyne Bi100pa’keHHs BIKOH Ha KaHBACI
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Bignogizae 3a Bi1oOpakeHHsI BCIX TpadiyHUX €IEMHTIB, Ta

Canvas p
00pOKY KITIKIB F03epa
CanvasMouse Bianosinae 3a 06poky KIIiKiB 103epa BiAMOBITHUM
Controller THCTPYMEHTOM
FurniturePrope : : : . :
rties Biamosinae 3a BimoOpaskeHHS BIAaCTUBOCTEH MeOITiB
Logger Bianoginae 3a moritoBaHHs yCix Al

Kimaccn gx1 BiamoBimaroTh 3a BIKHO 3 3D CIleHOI0 MOKHO MMOOAYUTH B

tabmum 3.5.

Tabmuns 3.5 - Onuc knacciB moayito "Viewer3D"

Knacc Onuc

Viewer3D BianoBigaroTh 3a BIKHO 31 CLIEHUA
ViewCamera Bignoginae 3a 31 kamepy

MainWidget Bianoginae 3a pennepinr 31 ciieHU

3d Objects BiamnosinaroTh 3a peHIepIHT OKpeMHX 00'€KTIB

2.4 Anam3 Oe3nexku JaHnux

JIJist IMIIOPTY Ta eKCHOPTY IJIaHy BUKOPUCTOBYEThCS .Xxml popmar. Tomy €

MOXJIMBUM BHUITQJI0K, KOJIM (Dailyl OyB 3MIHEHU 11032 JOJATKOM 1 MOXKE MICTUTH

JaHHI, K1 3JI0MalOTh mporpammy. J[ias mbOro mpu 3UMTYBaHHI B1IOYBa€ThCS

BaJiAallisl 3UMTyBaHHUX JaHHUX. J[aHHI MPOXOJATH MEpPEBIPKY HA THUI, Ta Ha

BAJIIIHICTh 3HAYEHD.

Tun
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2.5 BucHOBKH 710 pO3iIy
VY po3aini Oyno po3MISSHYTO aJTOPUTM i KOpUCTyBada MpPOrpaMHOIo
3a0e3neueHHs Ta BIANOBIAI mporpamu. IIpencraBneHo mepesik apXiTeKTypHUX

pitieHb. Takox JeTalbHO OMKUCAHO KJIACCH Ta peasizallito 3aCTOCYyHKY.

dpic
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3 AHAJII3 AKOCTI TA TECTYBAHHSA TIPOI'PAMHOI'O
3ABE3IIEYEHHA

3.1 Anamni3 sixocri 13
Konu TpuBae mpoekT 3 po3poOKH MPOrpaMHOro 3a0e3neyeHHs, MOTPiIOHO
3HATH, 110 MIOMHIJIKH MOXYTb 3’ SIBISITHCA B Oy[b-sKy (pa3y KHUTTEBOTO LUKITY. SK
BIJOMO, MaJI0 XTO 3 HHUX € HEBUSBICHUMH. TaKuM YHHOM, BaXKJIUBICTb
3a0e3MneueHHsl KOCTI HE MOXKHa IrHOpyBaTH. IcHye Benmka WMOBIPHICTH TOTO,
[0 OCTATOYHUW KOJ Ma€ TMOMIIKH Y (YHKI[IOHAJIBHOCTI Ta nu3aitHi. [l
BUSBIICHHA MpOOJIEM 1O MOSBH B KPUTHYHOMY CEPEOBHUIII € HEeoOX1IHOIO
YMOBOIO TPOBEJEHHS TECTyBaHHS MporpamHoro 3a0e3neueHHsa. lLle OyBae
HEB1JI’€MHOIO dYacTHHOIO mporecy. [lorpiOHO mnam’statu, 1O IiHA dYepe3
HECITPAaBHICTh MPOTPAMHOTO 3a0€3MeueHHs MOXe OyTH /TiiiCHO BUCOKOIO.
baru y mpomeci po3poOKu CHOBUIBHSIIOTH KOMaHAy Ta BUMAararoTh
JOJIAaTKOBUX PpECypCciB Ha BHUpilIeHs mpoOieM. AOM TecTyBaHHsS Oyio
MaKCUMaJbHO €BEKTHBHHMM, BapTO e /0 MOYarKy pO3pOoOKH MpoayMaru
tecT-Tuiad. lle no3Boisie 3BaXKUTU PU3KHU SIKI MOXYTh BUHUKHYTH B IPOLEC]

PO3pOOKH, Ta pa3pOOUTH YITKI (PYHKIIIOHATIbHI BUMOTH.

3.2 Onuc nporeciB TECTYBaHHS
byno 3niiicHEeHO MaHyallbHE TECTyBaHHS pPO3POOHUKOM, a TaKOX

PpO3p00IEeHO aBTOMATHYHI FOHIT-TECTH.

3.3 Onuc KOHTPOIBHOTO IPUKIIATY
3.3.1 ManyanbHe TECTyBaHHS

JleTanbHM TUIaH MaHYaJIbHOTO TECTyBaHHS HaBeJeHO y Tabmuil 3.1.

Tun

KIILITT-37109.045490.03.81
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Tabmums 3.1 - JletanpHuil TU1aH TECTYBaHHS

Howmep

Onwuc

Kpoxu BiTBOpeHHS

OuikyBaHUI

pe3yabTar

JlomaBaHHs

CTIHKH

Bubparu THCTPYMEHT

nonaBaHHs CTiH. BubOparu
nepuly TOYKYy Ha IUIaHl, Ta
HatucHytu JIKM BubGparu
Ipyry IUIaHi

HatucHyTn JIKM

TOYKYy Ha

Ha 1urani

CTIHKA

J0JaHa

CrBopens

KIMHATH

Bubparu THCTPYMEHT

JoJlaBaHHA CTiH. BuOparu
nepily TOYKy Ha IUIaHi, Ta
HatucHytd JIKM BuOGparu
JIpyTy TIJIaHi

HatucHyTy JIKM

TOYKYy Ha

Ha mmani

KIMHaTa

J0JaHa

Bupanenns

CTIHKH

Honatu CTIHKY 3a

JOTIOMOTOI0  1HCTPYMEHTY
J0JlaBaHHA CTiH. BuOparu
CTIHKY, Ta HAaTUCHYTHU

BUOAJIUTH

Crigka

IUTaHy

BHUJAJIEHA 3

Tun

Apg

N dawie

{Iidmee

Hamea

KIILITT-37109.045490.03.81

dpic




ITponoxenns Tadmuii 3.1

Honaru KIMHATY 3a
Bunanenus | momomorozo THCTPYMEHTY _ '
. . CriHkM  BUAaleHi 3
JEeKITbKOX | omaBaHHs KimMHaT. BuGpartu
' ' _ IUTaHYy
CTIHOB BCl CTIHKH, Ta HaTUCHYTH
BUJIATTUTU
Bubparu THCTPYMEHT
JlonaBanHs | momaBaHHA MeOiB BuOparu Ha 1wiam pmopmai
MeOITiB nepnry TOYKY Ha IulaHi, Ta | MeOmi
HatucHyTH JIKM.
Honatu CTIHKY 3a
JIOTIOMOT OO THCTPYMEHTY
Bupanenns _ MebGenp Bumanena 3
_ JofaBaHHs CTiH. BuOparu
MeOITiB TJIaHy
Mebenb, Ta  HATUCHYTH
BUJIATTUTU

Tun

Apg

N dawie
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Honatu CTIHKY 3a
JIOTIOMOT OO IHCTPYMEHTY
Pyxanus nonaBaHHsA cTiH. BwuOparm | CTiHka 3MiHHIA TIOJIO
CTIHKHU IHCTPYMEHT PyXy CTIHOK, | >KeHHS
BUOparu CTIHKY Ta
MEPETATHYTH 11
Homatu  mebenb 3a
JIOTIOMOT OO 1HCTpYMEHTa
Pyxanns Mebenb 3MIHUJIA
nonaBaHHa MeOnmiB. Bubparu
MeOiB ' TIOJIO’KEHHSI
THCTPYMEHT PYXY.
[lepeTsirnyTu Meberb.
Honatu CTIHKY 3a
JIOTIOMOT OO IHCTPYMEHTY
Pyxanus nonaBaHHsA CTiH. BuOparm | OmHa 3 HOA CTIHKH
HOJIIB IHCTPYMEHT  pyXy  HOJIB | 3MIHHJIA ITOJIOKEHHS
CTIHKHM, BHOpaTh HOAY Ta
MEPETATHYTH 11

Tun
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Bubparu THCTPYMEHT
miHidka. BuOparu nepury .
' Ha expani npucytHs
o TOYKy Ha  IUIaHl, Ta| .
10 JIiH1iika BIICTAaHb MDK JBOMa
HatucHytd JIKM BuOparu
| Touxkamu
IpyTy TOYKYy Ha IUIaHi
HatucHyTy JIKM
Honatu CTIHKY 3a
JIOTIOMOT OO THCTPYMEHTY
JlonaBanHst | 1onaBaHHS ctin.Bubparu . _ .
11 . JIBep1 nomaHi 10 CTIHU
nBepei THCTPYMEHT JI0JTaBaHHS
nBepeil BuOparu wmicue Ha
cTiHl, Ta HatucHyTH JIKM.
Honatu CTIHKY 3a
JIOTIOMOT OO IHCTPYMEHTY
JonmaBanHs | momaBaHHS ctin.BubOparu | Bikao  pomane 1o
12
BIKOH THCTPYMEHT OoJdaBaHHA | cTiHHA
BIKOH. BuOparu wmicue Ha
cTiHl, Ta HatucHyTH JIKM.
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13 Undo Jlomatu CTIHKY 3a CriHka BHajieHa 3
JOJaBaHHS | JOITOMOTOO IHCTPYMEHTY TUTaHy
CTIHKH noJaBaHHA CcTiH. Hatucuaytn
"Undo".
14 Undo Jlomatu me0mi 3a moroMoror | Mebenb BugaieHa 3
JOJaBaHHS | IHCTPYMEHTY JIOaBaHHS TUTaHy
MeOITiB MeOmiB. Hatucaytu "Undo".
15 Undo Jlomatu KiMHaTy 3a Kimuara Buganena 3
JOJaBaHHS | JOMTOMOTOO IHCTPYMEHTY TUTaHy
KIMHAT JI0JTaBaHHS KIMHAT.
Harucuytu "Undo".
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16 HNonaBanus | JlogaTu CTIHKY 3a BikHo nomane 1o
BIKOH JIOTIOMOTOI0 IHCTPYMEHTY CTIHU
nofaBaHHA cTiH.Bubpatu
THCTPYMEHT J0JIJaBaHHS
BIKOH. Bubparu micue Ha
cTiHl, Ta HatucHyTH JIKM.
17 Undo Jlomatu CTIHKY 3a CriHka BHajieHa 3
JOJaBaHHS | JOMTOMOTOO IHCTPYMEHTY TUTaHy
CTIHKH nofaBaHHA CcTiH. Hatucunytn
"Undo".
18 Undo Jlomatu me6mi 3a moroMoror | Mebenb BugaieHa 3
JOJaBaHHS | IHCTPYMEHTY JIOJaBaHHS TUTaHy
MeOITiB MeOmiB. Hatucaytu "Undo".

Tun
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19 Undo Jlomatu KiMHaTy 3a Kimuara Buganena 3
JOJaBaHHS | JOITOMOTOO IHCTPYMEHTY TUTaHy
KIMHAT JI0TIaBaHHS KIMHAT.
Harucuytu "Undo".
20 Redo Jlomatu me6mi 3a moroMororo | Ha mman gomani
JOJIaBaHHsl | IHCTPYMEHTY JI0[aBaHHS MeOoi
MeOITiB MeOmiB. Hatucaytu "Undo".
[Totim HatucHyTH "Redo".
21 Redo Jlomatu KiMHaTy 3a Ha rutani nonana
JOJIaBaHHsl | JOTIOMOTOI0 THCTPYMEHTY KIMHAara
KIMHAT JI0JTaBaHHS KIMHAT.
Harucuytu "Undo". ITotim
HaTUCHYTH "Redo".
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22

Redo
JIOJTaBaHHSI

BIKOH

Jlomatu CTIHKY 3a
JIOTIOMOTOI0 IHCTPYMEHTY
nonaBaHHs CTiH. [{omarn
BIKHO 32 JIOITIOMOI'O10
THCTPYMEHTY JTOIaBaHHS
BikoH. HarucuyTtu "Undo"
nBiul. [Totim HaTucHyTH

"Redo".

BikHo nomane 1o

CTIHU

23

Redo
JIOJaBaHHs

JBEpE

Jlonatu CcTiHKY 3a
JIOTIOMOTOI0 IHCTPYMEHTY
nonaBaHHs CTiH. [lomarn
JIBEp1 3a JOTIOMOTOI0
IHCTPYMEHTY TOJaBaHHS
nsepeit. Harucuytu "Undo"
nBiul. [Totim HaTucHYyTH

"Redo".

JIBepi mo/aHi 10 CTIHH

24

Binobpaxe
HS CTIHU Yy

3D

Jlonatu CTiHKY 3a
JIOTIOMOTOI0 1HCTPYMEHTY
JlofaBaHHs cTiH. BcTranoBuTH
[UISIX JI0 TEKCTYPH Y
BJIACTUBOCTSX CTIHH.

Harucnytu kHonky "3D".

CriHa IpUCYTHA Ha
3D crieni 3
BCTAHOBJICHOO

TEKCTYPOIO

Tun
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25 Binobpaxe | Jlomatu mebensb 3a MeGens mpucyTHS Ha
Hs1 MEOJIIB y | JOTIOMOTO0 1THCTPYMEHTY 3D cueHi 3
3D oxaBaHHs MeOJIIB. BCTaHOBJIEHOIO
BceranoButH nuisix 10 TEKCTYPOIO
TEKCTYpPH Y BIACTHBOCTSX
mebeni. Hatucuytu KHOTIKY
"3D".
26 Binobpaxe | Jlomatu CTiHKY 3a BikHo npucyTHe Ha
HS BIKOH Y | JIOTIOMOTOO 1HCTPYMEHTY 3D cueHi 3
3D JIonaBaHHS CTiH. JlogaTu BCTAHOBJICHOIO
BIKHO 32 JIOITIOMOI'O10 TEKCTYPOIO
THCTPYMEHTY JTOIaBaHHS
BIKOH. BcTanoBuTH NUIAX 10
TEKCTYPH Y BIACTHBOCTSIX
BikHA. HaTucHyTH KHOTIKY
"3D".
27 Bino6paxe | Jlomaru cTiHKY 3a JIBepi npucyTHi Ha 3D
HS IBEPEH | JTOTIOMOTOO IHCTPYMEHTY CIIEH1 3 BCTAHOBJICHOO
y 3D nojaBaHHsA cTiH. Jlogatu TEKCTYPOIO

JIBEp1 3a JOTIOMOTOK0
THCTPYMEHTY JI0/IaBaHHS
JIBepen. BcTaHOBUTH LIIIAX
JIO TEKCTYPH Y BIIACTUBOCTSIX
nBepei. HatucHytn KHOIKY

H3D"‘
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28 HNonaBanus | JlogaTu CTIHKY 3a HoBa Homa nonanacse
HOZIH JIOTIOMOTOI0 IHCTPYMEHTY Ha CTIHKY
CTIHKH JIomaBaHHS CTiH. JlogaTu
HOZY 32 JOIIOMOTOI0
THCTPYMEHTY JI01aBaHHS
HOJI.
29 Undo Jlomatu CTIHKY 3a Jlomana HO/la 3HUKIIA
JOJABaHHS | JOMOMOTOI0 IHCTPYMEHTY 31 CTIHKHU
HOOU JIonaBaHHS CTiH. JlogaTu
CTIHKH HOAY 32 JOITIOMOTOI0
THCTPYMEHTY JI01aBaHHS
Hoxa. Harucuytu "Undo".
30 Redo Jlomatu CTIHKY 3a HoBa Homa nonanacse
JOJABaHHS | JOMOMOTOI0 IHCTPYMEHTY Ha CTIHKY
HOOU JIonaBaHHS CTiH. JlogaTu
CTIHKH HOZY 32 JJOITIOMOTOI0
THCTPYMEHTY JI0IaBaHHS
Hon. Harucuytu "Undo".
Hatucnytu "Redo".
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Jlonatu CTiHKY 3a
JIOTIOMOTOI0 IHCTPYMEHTY
Undo JoJaBaHHA cTiH. Bubparu CriHka nmoBepHyjacs
31 pyXaHHS THCTPYMEHT PYXy CTIHOK, Ha ITOYaTKOBE
CTIHKH BUOpaTH CTIHKY Ta MOJIOKEHHS
nepeTArnyTH ii. Harucuyru
"Undo"
Jlomatn mebenpb 3a
JIOTIOMOTOI0 IHCTPYMEHTa
Undo . Meb6enb noBepHyacs
nonaBaHHsa MeOmiB. Bubparu
32 pyXaHHs . Ha [10YaTKOBE
' THCTPYMEHT PyXYy.
MeOJTiB MOJIOKEHHS
[lepeTsirayTn MebOelb.
Hatucuytu "Undo".
Jlonatu CTiHKY 3a
JIOTIOMOTOI0 IHCTPYMEHTY
Undo noaBaHHs CTiH. BuGparu
' . Hopna nosepnynacs Ha
33 pyXaHHS IHCTPYMEHT PYXy HOMIB
' _ MIOYATKOBE MOJIOKEHHSI
HOJIIB CTIHKH, BUOpATH HOMY Ta
nepeTArnyTH ii. Hatucuyru
"Undo"
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Jlonatu CTiHKY 3a

JIOTIOMOTOI0 IHCTPYMEHTY

Redo noaBaHHs CTiH. BuGparu _ '
. ' CriHka 3MiHMIA
34 pyXaHHs IHCTPYMEHT PYXY CTIHOK,
' _ MOJIO>KEHHS
CTIHKHU BUOpaTH CTIHKY Ta
nepeTArnyTH ii. Harucuyru
"Undo". Hartucuytu "Redo".
Jlogatu MeOenp 3a
JIOTIOMOTOFO IHCTPYMEHTA
Redo nonapaHHs MeOIiB. Bubparu '
. Me6Gens 3MiHMIa
35 pyXaHHS THCTPYMEHT pyXYy.
' MOJIO>KEHHSI.
MeOJTiB [lepeTsrayTH MeOenb.
Harucuytu "Undo".
Hatucnytu "Redo".
Jlonatu CTiHKY 3a
JIOTIOMOTOI0 IHCTPYMEHTY
Redo noaBaHHs CTiH. BuGparu _
' . Hopna 3minmma
36 pyXaHHS IHCTPYMEHT PYXy HOMIB
' _ MOJIO’KEHHS
HOJIIB CTIHKH, BUOpATH HOMY Ta

nepeTArnyTH ii. Hatucuyru

"Undo". Hatucuytu "Redo".
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37

30epexeHH

S TPOEKTY

Jlonatu CTiHKY 3a

JIOTIOMOTOI0 IHCTPYMEHTY

nonaBaHHs cTiH. HarucHyTtH

“File”. HatucuyTu “Save
as”. Y miaioroBomy BiKHI
BKa3aTH ILJISX Ta Ha3BY

¢aiina. Hatucuytu “Save”.

3a BKa3aHUM ILISTXOM
3'siBUBCS (aitn 3

BKa3aHOIO HA3BOIO

38

HHsA

3aBaHTaxe

MIPOEKTY

Jlomatu CTIHKY 3a
JIOTIOMOTOI0 1HCTPYMEHTY
J0JITaBaHHA CTiH. 30epertTu
npoekT. Harucuytu “File”.
Harucuytn “Open”. B
JI1aJIoTOBOMY BIKH1 BKa3aTu
HUISIX J10 30€peKEHOTO
npoekry. Harncnytn

GCOpen7’-

Binkpuscs miaH 3
JOJJTAHOIO HA HHOMY

CTIHKOIO.

39

Bampgars
BJIACTUBOCT

€l CTIHKH

Jlonatu CTiHKY 3a

JIOTIOMOTOI0 IHCTPYMEHTY

J0daBaHHA cTid. Bctanosutu

BiJI'€MHY BUCOTY Y

BJIACTUBOCTAX CTIHKH.

3HauE€HHS BUCOTH

CTIHKH HE 3MIHUJIOCA

Tun
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40

Bamigarsa
po3TalryBa

HHA MeOJIiB

Jlomatu mebensb 3a
JIOTIOMOTOI0 IHCTPYMEHTY
nonapaHHs MeOmiB. Jlomatu
CTIHKY 3a JIOTIOMOT'0I0
THCTPYMEHTY JTOIaBaHHS
CTIH, Tak 1100 BOHA
NepeTrUHala paHillie J0/aHy

MeO0eb.

MeoOesp 3MiHMIIa CBIM

KOJIIp Ha YEPBOHMIA.

Bi Maiikpocodt UnitTestCpp.

3.3.2 FOHiT-TecTyBaHHS

Takoxx BHyTpilIHS JIorika Oyia MpoTEeCcTOBaHA 3a IOMOMOTro0 0i01i0TeKH

Tun
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TECTYBAaTUCh TporpaMHe 3abesneueHHs. HaBeneHO KOMMOHEHTH, IO MAaloTTh

OyTH MPOTECTOBaH1, 000B’SI3KH TECTYBAJIIbHUKA T4 MOXJIUB1 PU3UKH.

EITEST_CLASS(WallpP

B

=

=

TEST_METHOD(CompareWall ShouldTrue WhenEqual)

nodel = std::make_shared<Cor

node2 = std::make shared
CoreData walll(nodel, nod
CoreData::Wall wall2(nodel, node2, 5,

rt::IsTrue(walll == wall2);

L
I
TEST MET CompareWall ShouldFalse WhenNotEqual)

nodel = std::make_shared

node2 = std::make_shared

node3 = std::make_shared

noded = std:: 2
CoreData walll(nodel, nod
CoreData wall2(node3, node4, 18,

Assert::IsFalse(walll == wall2);

TEST_METHOD{CompareWall ShouldFalse WhenWallsHaveDifferentHeight)

CoreData
CoreData wall2(node2, nodel, 18,

sert::IsTrue(walll == wall2);

Pucynok 3.1 — [Ipuknan roHit TectiB 3 Bukopuctanasm UnitTestCpp.

3.4 BUCHOBKH 10 pO3ALITY

Y nganHOMYy po3aiai Oylio OMMCAaHO TECT IUIaH, 3TIHO 3 SKIM Mae

Tun
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4 BITPOBA/KEHHS TA CYITPOBIJI ITIPOI'PAMHOI'O
3ABE3IIEYEHHA

4.1 Po3ropTra"Hs MporpaMHOTo 3a0e3neueHHs
JlJist po3ropTanHs AaHOTO 3aCTOCYHKY Tij miaardopmy Windows crepiry
noTpiOHO cTBOpUTH 30ipKy. Lle Mae BinOyBaTuCh HACTYITHUM YHHOM:
— 3 oQimiiHUX calTiB 3aBaHTAXUTH Ta BcraHoBuTU: CMake, Qt,
Visual Studio;
— 310paTy MPOEKT 3a JOMOMOTOI0 KOHCOJ1, BUKOPUCTOBYIOUYH KOHCOJIb
yn CMake GUI,;

— BIJIKpUTHU NIpoeKT B Visual studio Ta ckoMmnuitoBaru y .exe (aii.

4.2 Pobota 3 mporpaMHUM 3a0€3MEeYCHHIM
Crnocobu Ta MOCHIZOBHOCTI POOOTH 3 MpOrpaMHUM 3a0e3MeYeHHSIM

omucaHi OUIbIN AeTabHO y po3aut "KepiBHUIITBO KoprcTyBaya'.

4.3 BUCHOBKH 0 PO3ILTY
Y na"HoMy po3aIl HaBEAEHO alrOPUTMH CTBOpPEHHs 30ipku Ta il

BCTaHOBJICHHSI, HABEJICHO JIETAJIbHY IHCTPYKI[II0O KOPUCTyBaya.

KIILITT-37109.045490.03.81
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BUCHOBKHU

B pamkax AMIIIOMHOTO MPOEKTY PO3pOOJIEHO MporpaMHe 3a0e3neyeHHs
IUISl TUTaHyBaHHsA 1HTEp epy y 3D.

Tema [UIUIOMHOrO TMPOEKTY € aKTyaJbHOI, OCKUJIBKH IPHUCBSUEHA
po3po0IIl TporpaMHOro 3abe3nedeHHs NI IUIaHyBaHHs 1HTep epy. Po3poOka
MOKe OyTH BHUKOPHCTAaHA JJIsl IIBHJIKOTO MPOTOTHITYBAaHHS Ta OI[IHKU BUIVISAY
MalOyTHROTO kKuTia. Takok mporpamHe 3a0e3MeueHHs [O03BOJISIE 3aJaTu
KaCTOMHUM BUTISA] OY/Ib-SIKOTO 3 €JIEMEHTIB 1HTEDP €Y.

VY posmim «AHami3 BHUMOT JO MPOrpamMHOro 3abe3nedeHHs» OyIio
OTNITHYTO TpeIMeTHy o0macTh, a came iCHyrd4e mporpamHe 3abe3rneueHHs
KOHKYPEHTIiB, Ta Oylo JOCHIIKEHO IX Ha IIpeaMeT IepeBar Ta HEIOMIKiB.
Cnupatounch Ha oTpuMany iHopmaiio, Oyino copmoBaHO (PyHKIIIOHATBHI
BUMOTM JO TMpOrpaMHOro 3a0e3mneueHHs, cTBopeHo npubmuznuii Ul
MaiiOyTHBHOTO JOATKY, TAKOK MOCTABIICHO I[UJII, III0 MAIOTh OyTH JOCATHYTI Ha
MOMEHT 3aBPILIEHHS pO3POOKH.

YV po3mimi  «MogentoBaHHS Ta  KOHCTPYIOBAHHS — IPOrPaMHOIO
3a0e3neueHHs» Oyi0 MOoJaHO aJlrOPUTM JIii KOPUCTyBaua Ta PEaKIliio MPOrpaMu
Ha HUX. byno ommcaHo apxiTeKTypy Nporpamu, CTPYKTypy [aHUX, IO
(GhopMyIOTh TapaMeTpH 3aj1ad, 3a3HAUYCHO JTOMOMDKHI (PEeHMBOPKH, BUKOPUCTAHI
y Tporieci po3poOku. byino 3a3HaueHO BUKOPHUCTaHI I 4ac PO3POOKH MOBY
nporpaMyBaHHs Ta (GpelMBOpPKU. Takok MpOaHaTi30BaHO MEpeBard IJaHUX
TEXHOJIOTIH, MO0 POONATH IX 3pYYHUMHU HJIsi PO3POOKH JAHHOTO MPOTPAMHOTO
3a0e3MneyeHHs.

VY po3ain «AHani3 SKOCTI Ta TECTYBaHHSA MPOTrPamMHOro 3a0e3MeUeHHsD)
OyJI0 OMMCAHHO TECTYBaHHS PO3POOIECHOTO MPOTPAMHOTO 3a0€TICUCHHS.

Y posmini «BopoBajpkeHHST Ta CyIpoOBiJ MPOTPaMHOTO 3a0e3MeueHHs
Oy70 omHMcaHO SIK OTPUMAaTH BUKOHYBaHWM (haiiyl 3 BUXITHOTO KOAY, a TaKOXK

IHCTPYKIIiSl KOpUCTyBaya.
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PesynbratoM MaHOTO JUIUIOMHOTO MPOEKTY € MpOoTrpaMHe 3a0e3meueHHs
JUIsL TUTAaHYBaHHSI OyJIMHKY, IO CKJIAJIa€ThCA 3 BIKHA JJIsl peJaryBaHHs IUIaHy
Oy/iBIIl, Ta BIKHA JJIs niepersany oro y 3D.

TakuM 4YmHOM, pO3pOOJEHE MporpaMHe 3a0e3MEYeHHS BHPIIIYE BCI

MOCTABJICHI TEpe]l HUM 3aJ1adi Ta BiJMOBIIa€ MOCTaBJICHUM BUMOTaM.

dpic

KIILITT-37109.045490.03.81

Tun B Apw N dawie fromee | Jamea




IEPEJIIK IOCUJIAHDb

1)  AutoCad Archtecture [Enexktponnuii pecypc| — Pexum moctymy:

https://autodesk.com

2) CMake  [Enextponnuit  pecypc] —  Pexum  mgoctymy:

https://cmake.org

3)  Factory pattern [EnekrponHuii pecypc] — Pexum npocrymy:

https://tutorialspoint.com/design_pattern/factory_pattern.htm

4) Singleton pattern [Enexrponnuii pecypc] — Pexum nocrtymy:

https://tutorialspoint.com/design_pattern/singleton_pattern.htm

5) Smart pointers [Enekrponnuii pecypc] — Pexum pocrymy:

https://en.cppreference.com/book/into/smart _pointers

6)  Transformation matrix [Enexrponnuii pecypc] — Pexum noctymy:

https://forum.patagames.com/posts/t501-What-Is-Transformation-Matrix-and-H

ow-to-Use-It

7) Vector [EnekTponnuii  pecypc] —  Pexum  goctymy:

https://mathinsight.org/vector_introduction

8)  Visual studio [Enekrponnmii pecypc] — Pexum poctymy:

https://visualstudio.microsoft.com

9)  Qt[Enexrponnnii pecypc] — Pexxum goctymy: https:/qt.io

10) MVC [EnextponHuii  pecypc] —  Pexum  poctyny:

https://www.geeksforgeeks.org/mvc-design-pattern/

11) C++  [EnektpoHHuii  pecypc] — Pexum  pmocrymy:

https://en.wikipedia.org/wiki/C%2B%2B
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Door.h:

#pragma once

#include "CoreDataApi.h"
#include "IDBObject.h"

#include "ParameterObjects\DoorParameters.h"

namespace CoreData

{
class CORE_DATA_API Door : public IDBObject

{
public:
Door(long long i shift, long long i width, long long i _height, bool i is direction_up,
long long i id, bool i_is valid = true);
Door(long long i _shift, long long i width, long long i _height, bool i is direction_up,
bool i is valid = true);

Door() = default;

Door(const Door&) = delete;
Door& operator=(const Door&) = delete;

long long GetShift() const;
long long GetWidth() const;
long long GetHeight() const;
bool GetIsDirectionUp() const;
bool IsValid() const;

DoorParameters getParameters() const;

void SetShift(long long i shift);

void SetWidth(long long i width);

void SetHeight(long long i height);

void SetIsDirectionUp(bool i direction);
void SetValidity(bool i is valid) const;

void Serialize(Serializer::ISerializer& i_serializer) override final;
void Deserialize(Serializer::IDeserializer& i_serializer) override final;

bool operator == (const Door &i right);

private:
long long m_shift;
long long m_width;
long long m_height = 7;
bool m_is_direction_up;
mutable bool m_is_valid;

Door.cpp:

#include "stdh.h"
#include "Door.h"
#include "ParameterObjects\DoorParameters.h"

namespace CoreData

{

T
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Door::Door(long long I snitt, dong long i width, long long i height, bool
i is direction_up, long long i id, bool i is valid)
: IDBObject(i_id)
, m_shift(i shift)
, m_width(i_width)
, m_height(i_height)
, m_is_direction_up(i_is direction_up)
, m_is_valid(i is valid)

{}

Door::Door(long long i _shift, long long i width, long long i height, bool
i_is_direction_up, bool i_is valid)
: m_shift(i_shift)
m_width(i_width)

J
, m_height(i_height)
, m_is_direction_up(i_is direction_up)
, m_is_valid(i_is valid)
{}
long long Door::GetShift() const
{
return m_shift;
}
long long Door::GetWidth() const
{
return m_width;
}
long long Door::GetHeight() const
{
return m_height;
}
bool Door::GetIsDirectionUp() const
{
return m_is_direction_up;
}
bool Door::IsValid() const
{
return m_is_valid;
}
void Door::SetShift(long long i shift)
{
m_shift = i_shift;
}
void Door::SetWidth(long long i width)
{
m_width = i width;
}

void Door::SetHeight(long long i height)

{
m_height = i_height;

}

void Door::SetIsDirectionUp(bool i direction)

{

m_is_direction_up = i_direction;

}

T Tt KI1LIM-37109.045430.04.13




void Door::SetValidity(bool i is valid) const

{

m_is valid = i _is valid;

}

void Door::Serialize(Serializer::ISerializer& i _serializer)

{

i serializer.WriteStartTitle("Door");

i serializer.WriteLonglLong("Shift", m_shift);
i_serializer.WriteLonglLong("Width", m_width);
i serializer.WriteLonglLong("Height", m_height);

i serializer.WriteBool("IsDirectionUp", m_is_direction_up);

i_serializer.WriteLongLong("ID", m_id);
i serializer.WriteBool("Is_Valid", m_is_valid);

i serializer.WriteEndTitle();

}

void Door::Deserialize(Serializer::IDeserializer& i_serializer)

{
m_shift = i serializer.ReadLonglLong("Shift");

m_width = i _serializer.ReadLonglLong("Width");
m_height = i serializer.ReadlLonglLong("Height");

m_is_direction_up = i_serializer.ReadBool("IsDirectionUp");

m_id = i serializer.ReadLongLong("ID");
m_is_valid = i serializer.ReadBool("Is Valid");

}

bool Door::operator==(const Door & i right)

{
return m_shift == i right.m_shift
& & m_width == i_right.m_width
& & m_height == i_right.m_height ;
}

DoorParameters Door::getParameters() const

{

return DoorParameters(m_shift, m_width, m_height, m_is_direction_up, m_is_valid, m_id);

}
1

Furniture.h:

#pragma once
"CoreDataApi.h"
"IDBObject.h"
"IMoveRotate.h"
"FurnitureEnum.h"

#include
#tinclude
#include
#include

#include

<CoreMath/Vector2D.h>

namespace CoreData

{

class CORE_DATA _API Furniture :

{

public:

Furniture() = default;

public IDBObject, public IMoveRotate

Furniture(const CoreMath::Vector2D& i pos, double i direction_angle, long long i width,
long long i_length, long long i height, FurnitureType i_type, bool i _valid);
Furniture(const CoreMath::Vector2D& i pos, double i direction_angle, long long i width,
long long i length, long long i height, FurnitureType i_type, bool i valid, long long i _id);
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Furniture(const Furniture&) = delete;
Furniture& operator=(const Furniture&) = delete;

void
void

void
void
void
void
void
void

long
long
long
std::

SetWidth(long long i width);
SetLength(long long i _length);
SetHeight(long long i height);
SetType(FurnitureType i_type);
SetValid(const bool i valid);
UpdateValid(const bool i valid);

long GetWidth() const;
long GetLength() const;
long GetHeight() const;
vector<CoreMath: :Vector2D> GetEdgePoints() const;

FurnitureType GetType() const;

bool GetValid() const;

private:
long long m_width;
long long m_length;
long long m_height;
FurnitureType m_type;
bool m_is valid;
¥

Serialize(Serializer::ISerializer& i_serializer) override final;
Deserialize(Serializer::IDeserializer& i_serializer) override final;

bool CORE_DATA_API operator==(const Furniture &i_ furniturel, const Furniture
&i_furniture2);

}

Furniture.cpp:

#include "stdh.h"
#include "Furniture.h"

namespace CoreData

{

Furniture::Furniture

(

const CoreMath::Vector2D& i_pos,
double

long long
long long
long long
FurnitureType
bool

i_direction_angle,

i_width,

i_length,
i_height,

i_type,
i valid

: IMoveRotate(i_pos, i_direction_angle)

Mmoo

m_width(i_width)
m_length(i_length)
m_height(i_height)
m_type(i_type)
m_is_valid(i_valid)

Furniture::Furniture

(

const CoreMath::Vector2D& i pos,

double i_direction_angle,
long long i width,
T ) Apw N ey [ivme ¥ Jama K” " I”-3 7 1 09- 04 5430- 04- 1 3




Tong long 1. length,
long long i_height,
FurnitureType i_type,
bool i_valid,
long long i_id

: IDBObject(i_id)

> IMoveRotate(i_pos, i_direction_angle)
, m_width(i_width)

, m_length(i length)

m_height(i_height)

J
» m_type(i_type)
, m_is_valid(i_valid)
{
}
long long Furniture::GetWidth() const
{
return m_width;
}

long long Furniture::GetLength() const
{

return m_length;

}
long long Furniture::GetHeight() const
Eeturn m_height;
}
std::vector<CoreMath: :Vector2D> Furniture::GetEdgePoints() const
itd::vector<CoreMath::Vector2D> points

{

m_position + CoreMath::RotateVec(CoreMath:

-m_direction_angle),

m_position + CoreMath::RotateVec(CoreMath:

-m_direction_angle),

m_position + CoreMath::RotateVec(CoreMath:

-m_direction_angle),

m_position + CoreMath::RotateVec(CoreMath:

-m_direction_angle)
}s
return points;

}

FurnitureType Furniture::GetType() const

{

return m_type;

}

bool Furniture::GetValid() const

{

return m_is_valid;

}

void Furniture::SetWidth(long long i _width)

{
m_width = i _width;

}

void Furniture::SetLength(long long i lenght)
{

:Vector2D(-m_width / 2, -m_length / 2),
:Vector2D(m_width / 2, -m_length / 2),
:Vector2D(m_width / 2, m_length / 2),

:Vector2D(-m_width / 2, m_length / 2),

e KLI-s7109.045430.04.13 [




void Furniture::SetHeight(long long i height)
{
m_height = i_height;
}

void Furniture::SetType(FurnitureType i_type)

{
m_type = i _type;

void Furniture::SetValid(bool i _valid)
{
m_is_valid = i _valid;

}

void Furniture::UpdateValid(const bool i valid)
{
m_is_valid &= i _valid;

}

void Furniture::Serialize(Serializer::ISerializer& i_serializer)
{
i serializer.WriteStartTitle("Furniture");
i serializer.WriteLonglLong("Coor_x", m_position.m_x);
i_serializer.WriteLonglLong("Coor_y", m_position.m_y);
i serializer.WriteDouble("Direction_angle", m_direction_angle);
i serializer.WriteLonglLong("Width", m_width);
i_serializer.WriteLonglLong("Lenght", m_length);
i _serializer.WriteLonglLong("Height", m_height);
i serializer.WriteInt("Type", static_cast<int>(m_type));
i serializer.WriteBool("valid", m_is_valid);
i serializer.WritelLonglLong("ID", m_id);
i serializer.WriteEndTitle();

}

void Furniture::Deserialize(Serializer::IDeserializer& i_serializer)
{
m_position.m_x = i serializer.ReadLonglLong("Coor_x");
m_position.m_y = i serializer.ReadLonglLong("Coor_y");
m_direction_angle = i _serializer.ReadDouble("Direction_angle");
m_width = i serializer.ReadLonglLong("Width");
m_length = i serializer.ReadLonglLong("Lenght");
m_height = i _serializer.ReadlLongLong("Height");
m_type = static_cast<FurnitureType>(i_serializer.ReadInt("Type"));
m_is_valid = i serializer.ReadBool("Valid");
m_id = i_serializer.ReadLonglLong("ID");

}

bool operator==(const Furniture &i_furniturel, const Furniture &i_furniture2)

{

return i_furniturel.GetPosition() == i_furniture2.GetPosition();

}
¥

[Database.h:

#pragma once
#include "CoreDataApi.h"

#include <memory>

namespace CoreData

{

T
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class IDBObject;

class Wall;

class Furniture;

class WallNode;

class Door;

class Window;

class Room;

class CORE_DATA_API IDatabase

{
public:
IDatabase() = default;
virtual ~IDatabase() = default;
virtual void Register(Wall*) = 0;
virtual void Register(Furniture* ) = 0;
virtual void Register(Room*) = 0;
virtual void Register(
Door*,
std: :weak_ptr<WallNode>,
std: :weak_ptr<WallNode>
) = 9;
virtual void Register(
Window*,
std::weak ptr<WallNode>,
std: :weak_ptr<WallNode>
) = 0;
virtual bool Modify(long long i_id) = ©;
virtual bool Unregister(long long i id) = 0;
¥
}
IDBObject.h:

#pragma once
#include "CoreDataApi.h"
#include "IDatabase.h"

#include <ImportExportLib/ISerializer.h>
#include <string>

#pragma warning(push)
#pragma warning(disable:4251)

namespace CoreData

{
class CORE_DATA_API IDBObject
{
public:
IDBObject(long long i _id = -1);
IDBObject(IDatabase *ip owner, long long i id = -1);
virtual ~IDBObject();
IDBObject(const IDBObject&) = delete;
IDBObject& operator = (const IDBObject&) = delete;
virtual void Serialize(Serializer::ISerializer& i_serializer) {};
virtual void Deserialize(Serializer::IDeserializer& i_serializer) {};
void SetOwner(IDatabase *ip_owner);
IDatabase *GetOwner() const;
long long GetId() const;
protected:
T ) Apw N ey [ivme ¥ Jama K” " I” 3 7 1 09' 04 5430' 04' 1 3




Tong long m_id;
IDatabase *mp_owner;
std::string m_texture_path;
}s
}

#pragma warning(pop)

IDBObject.cpp:
#include "stdh.h"
#include "IDBObject.h"

namespace CoreData

{

IDBObject: :IDBObject(long long i id)
;o m_id(i_id)
, mp_owner(nullptr)

{}

IDBObject: :IDBObject(IDatabase *ip owner, long long i id)
: mp_owner(ip_owner)

, m_id(i_id)
{}

IDBObject: :~IDBObject()
{

if(mp_owner)
mp_owner->Unregister(m_id);

}

void CoreData::IDBObject::SetOwner(IDatabase *ip_owner)
{
mp_owner = ip owner;

}

IDatabase* IDBObject::GetOwner() const
{

return mp_owner;

}

long long IDBObject::GetId() const
{
return m_id;
}

}

ObjectFactory.h:

#pragma once

#include "ParameterObjects/IParameterObject.h"
#include "FurnitureEnum.h"

#include <CoreMath/Vector2D.h>

#include "Wall.h"

#include "WallNode.h"

#include "Furniture.h"

#include "Door.h"

#include "Window.h"

#include "IDatabase.h"

#include "Room.h"

//#include <CoreData/ParameterObjects/RoomParameters.h>

namespace CoreData

{
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Class ODjectractory
{
public:
std::shared ptr<Wall> CreateWall(
std::weak_ptr<CoreData::WallNode> i begin,
std: :weak_ptr<CoreData::WallNode> i_end,
long long i_height,
long long i id = -1);

std::shared _ptr<WallNode> CreateWallNode(
const CoreMath::Vector2D & i _position,
long long i_id = -1);

std::shared_ptr<Room> CreateRoom(
const std::vector<CoreMath::Vector2D> &i_room_nodes,
const std::vector <std::vector<CoreMath::Vector2D>> &i_internal rooms,
CoreData: :ZoneType i_zone_type,
long long i_id = -1);

std::shared_ptr<Door> CreateDoor(
long long i_shift,
long long i width,
long long i_height,
bool i_is direction_up,
long long i _id = -1,
bool i_is valid = true);

std::shared ptr<Window> CreateWindowOnPlan(
long long i_left_shift,
long long i _bottom_shift,
long long i width,
long long i_height,
long long i begin_node id,
long long i_end node_id,
long long i_id = -1,
bool i is valid = true);

std::shared_ptr<Furniture> CreateFurniture(
const CoreMath::Vector2D &i pos,
double i direction_angle,
long long i_width,
long long i _length,
long long i_height,
FurnitureType i_type,
bool i valid,
long long i id = -1);

void SetCurrentId(long long i _id);

private:
long long _GetFreelD();
private:
long long m_current_id = 0;
}s
}

ObjectFactory.cpp:
#include "stdh.h"

#include "ObjectFactory.h"
#include "Wall.h"

#include "WallNode.h"
#include "Furniture.h"
#include "Door.h"

#include "Window.h"
#include "Room.h"

T
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Finclude TParameterobjects\roomParameters.h"

namespace CoreData
{
std::shared _ptr<Wall> ObjectFactory::CreateWall(
std::weak_ptr<CoreData::WallNode> i_begin,
std::weak ptr<CoreData::WallNode> i end,
long long i _height,
long long i_id)

{
std::shared_ptr<CoreData::Wall> p_wall = std::make_shared<Wall>(i begin, i_end,
i_height, i_id == -1 ? _GetFreeID() : i_id);

auto p_begin = p_wall->GetBeginNode();
auto p_end = p_wall->GetEndNode();
if (p_begin)
p_begin->AppendWall(p_wall);
if (p_end)
p_end->AppendWall(p_wall);
return p_wall;

}

std::shared_ptr<WallNode> ObjectFactory::CreateWallNode(
const CoreMath::Vector2D & i _position,
long long i_id)
{
return std::make_shared<WallNode>(i_ position, i_id == -1 ? _GetFreeID() : i_id);

}

std::shared_ptr<Room> ObjectFactory::CreateRoom(
const std::vector<CoreMath::Vector2D>& i_room_nodes,
const std::vector<std::vector<CoreMath::Vector2D>>& i internal rooms,
CoreData: :ZoneType 1i_zone_type,
long long i _id)

{

return std::make_shared<Room>(i_room_nodes, i_internal rooms, i_zone_ type, i_id == -1 ?
_GetFreeID() : i_id);

}

std::shared ptr<Furniture> ObjectFactory::CreateFurniture(
const CoreMath::Vector2D &i_pos,
double i_direction_angle,
long long i width,
long long i_length,
long long i_height,
FurnitureType i_type,
bool i_valid,
long long i_id)

{
return std::make_shared<Furniture>(i_pos, i_direction_angle, i_width, i_length,
i _height, i_type, i valid, i _id == -1 ? _GetFreeID() : i _id);
}
void ObjectFactory::SetCurrentId(long long i_id)

{

m_current_id = i_id;

}

std: :shared_ptr<Door> ObjectFactory::CreateDoor(
long long i_shift,
long long i_width,
long long i_height,
bool i_is_direction_up,
long long i_id,
bool i_is_valid)

{
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return std::make_shared<Door>(i_shift, i_width, i_height, i_is_direction_up, i_id == -1
? _GetFreeID() : i_id, i_is_valid);

}

std::shared_ptr<Window> ObjectFactory::CreateWindowOnPlan(
long long i_left_shift,
long long i_bottom_shift,
long long i_width,
long long i_height,
long long i_begin_node_id,
long long i_end_node_id,
long long i_id,
bool i_is_valid)
{
return std::make_shared<Window>(i_bottom_shift, i_left_shift, i_width, i_height,
i_end_node_id, i_begin_node_id, i_id == -1 ? _GetFreeID() : i_id, i_is_valid);

}

long long ObjectFactory::_GetFreelID()
{

return m_current_id++;

Plan.h:

#pragma once

#include "CoreDataApi.h"
#include "IDBObject.h"
#include "ObjectFactory.h"
#include "FurnitureEnum.h"

#include <CoreMath/Vector2D.h>

#include "Wall.h"

#include "WallNode.h"

#include "Furniture.h"

#include "Door.h"

#tinclude "Window.h"

#include "Room.h"

#include "ParameterObjects/RoomParameters.h"

#pragma warning(push)
#pragma warning(disable:4251)

namespace CoreData

{
class CORE_DATA_API Plan : public IDBObject

{
public:
Plan() = default;
Plan(const Plan&) = delete;
void operator=(const Plan&) = delete;

long long AddNode(
CoreMath: :Vector2D i _position,
long long i_id);

long long AddWall(
std: :weak_ptr<WallNode> i_begin,
std: :weak_ptr<WallNode> i_end,
long long i _height,
long long i_id = -1);
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Tong long AddWall(
long long i begin_id,
long long i_end_id,
long long i_height,
long long i id = -1);

long long AddWall(
const CoreMath::Vector2D& i _begin,
const CoreMath::Vector2D& i_end,
long long i _height,
long long i_snap_tolerance,
long long i_id = -1);

long long AddDoor(
long long i_shift,
long long i width,
long long i_height,
bool i_is direction_up,
long long i begin_node_id,
long long i_end _node_id,
long long i_id = -1,
bool i is valid = true);

long long AddWindow(
long long i left shift,
long long i_bottom_shift,
long long i_width,
long long i _height,
long long i_begin_node_id,
long long i_end node_id,
long long i _id = -1,
bool i_is valid = true);

long long AddFurniture(
const CoreMath::Vector2D& i_pos,
double i direction_angle,
long long m_width,
long long m_length,
long long m_height,
FurnitureType i_type,
bool i_valid,
long long i id = -1);

long long AddRoom(
const std::vector < CoreMath::Vector2D > & i room nodes,
const std::vector < std::vector < CoreMath::Vector2D > > &i_internal_rooms,
CoreData: :ZoneType 1i_zone_type,
long long i id = -1);

const std::vector<std::shared ptr<wWallNode>>& GetWallNodes() const;

const std::vector<std::shared ptr<hWall>>& GetWalls() const;
const std::vector<std::shared_ptr<Furniture>>& GetFurniture() const;
std::vector<std::shared ptr<Window>> GetWindows() const;

const std::vector<std::shared ptr<Room>>& GetRooms() const;
void SetIdToFactory(long long i new id);
void Clear();

void Serialize(Serializer::ISerializer& i_serializer) override final;
void Deserialize(Serializer::IDeserializer& i_serializer) override final;

bool DeleteItemById(long long i id);
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CoreMath: . .vector2D GetPositionNodeByID(long long i id) const;

bool CanNodeBeAdded(
CoreMath: :Vector2D i_position,
long long i id) const;

private:
std::shared_ptr<WallNode> _GetNodeByID(long long i_id);
std::shared _ptr<WallNode> _GetNodeUnderCursor(const CoreMath::Vector2D& i position,
long long i tolerance) const;

ObjectFactory m_object_factory;
std::vector<std::shared_ptr<WallNode>> m_wall_nodes;
std::vector<std::shared_ptr<Wall>> m_walls;
std::vector<std::shared_ptr<Furniture>> m_furniture;
std::vector<std: :shared_ptr<Room>> m_rooms;

}s
}

#pragma warning(pop)

Plan.cpp:

#include "stdh.h"
#include "Plan.h"
#include "Wall.h"
#include "WallNode.h"
#include "Furniture.h"
#include "Door.h"
#include "Window.h"
#include "Room.h"

namespace CoreData

{

bool Plan::CanNodeBeAdded(
CoreMath::Vector2D 1_position,
long long 1 _id) const

{

for (auto& wall node : m wall nodes)

{
if (wall node->Getld() ==1 id || wall node->GetPosition() ==1 position)
return false;

}

return true;

}

long long Plan:: AddNode(CoreMath::Vector2D 1_position, long long i_id)
{

for (auto& wall node : m wall nodes)

{

dp
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if (wall_node->Getld() = i_id || wall_node->GetPosition() == i_position)
return wall node->Getld();
}
auto node = m_object factory.CreateWallNode(i_position, 1_id);
m_wall nodes.push back(node);
return node->Getld();

}

long long Plan:: AddWall(

long long i_begin_id,

long long i_end id,

long long i_height,

long long i_id)

{

auto begin node = GetNodeByID(i_begin id);

auto end node = GetNodeByID(i_end id);

if (!begin_node || lend node || begin node == end node)
return -1;

for (auto &wall : begin_node->GetLinkedWalls())

{
if (wall.lock()->GetBeginNode()->Getld() == end_node->Getld() ||

wall.lock()->GetEndNode()->Getld() == end node->Getld())
return -1;

}

return AddWall(begin node, end node, i_height, i id);
}

long long Plan::AddWall(

std::weak ptr<WallNode> 1 begin,
std::weak ptr<WallNode>1_end,
long long i_height,

long long i_1d)

{

std::shared ptr<Wall> new wall = m_object factory.CreateWall(i_begin, 1_end,

i height, i_id);

const long long id = new_wall->Getld();

m_walls.push_back(new wall);
new_wall->SetOwner(GetOwner());
GetOwner()->Register(new_wall.get());
return id;

}

T
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Tong long Plan::AddWall(
const CoreMath::Vector2D &i_begin,
const CoreMath::Vector2D &1 _end,
long long 1_height,
long long i_snap_tolerance,
long long i_1d)

{
std::shared ptr<WallNode> start node = GetNodeUnderCursor(i begin,
1 _snap tolerance);
std::shared ptr<WallNode> end node = GetNodeUnderCursor(i_end,

1_snap tolerance);

if (!start node)
{
start node = m_object factory.CreateWallNode(i_begin);
m_wall nodes.push back(start node);
h
if (!end node)
{
end node =m_object factory.CreateWallNode(i_end);
m_wall nodes.push back(end node);

}

return AddWall(start node, end node, i_height, 1 _id);
b

long long Plan::AddFurniture(const CoreMath::Vector2D& 1 pos, double
1_direction_angle, long long 1 width, long long i length, long long 1 height,
FurnitureType i_type, bool 1_valid, long long i_id)
{
std::shared ptr<Furniture> new_furniture =
m_object factory.CreateFurniture(i_pos, 1 direction angle, 1 width, 1 length,
1_height, i_type, 1_valid, 1_1d);
m_furniture.push back(new furniture);
new_furniture->SetOwner(GetOwner());
GetOwner()->Register(new_furniture.get());
return new_furniture->Getld();

}

long long Plan::AddRoom(
const std::vector<CoreMath::Vector2D>& 1 room_nodes,
const std::vector<std::vector<CoreMath::Vector2D>>& 1_internal_rooms,
CoreData::ZoneType i_zone type,
long long i_1d)

{pe
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{

std::shared ptr<Room> new_room =
m_object_factory.CreateRoom(i_room_nodes, i_internal rooms, i_zone type, i _id);
m_rooms.push back(new room);
new_room->SetOwner(GetOwner());
GetOwner()->Register(new_room.get());
return new_room->Getld();

}

long long Plan:: AddDoor(
long long i_shift,
long long i_width,
long long i_height,
bool i_is direction_up,
long long i_begin node id,
long long i_end node id,
long long 1 id,
bool i _is valid)
{
std::shared ptr<Door> new door = m_object factory.CreateDoor(i_shift, i width,
1 _height, 1 is direction up, 1 id, 1 is valid);
new_door->SetOwner(GetOwner());

for (auto &wall : m_walls)
if (wall->GetWallNodeslId() == std::make pair(i_begin node id, i end node id)
|| wall->GetWallNodesId() == std::make pair(i_end node id, i begin node id))
{
wall->AddDoor(new_door);
break;

}

GetOwner()->Register(new_door.get(), _GetNodeByID(1_begin node_id),
_GetNodeByID(i_end node id));
return new_door->Getld();

}

long long Plan:: AddWindow(
long long i_left shift,
long long i_bottom_ shift,
long long 1_width,
long long i_height,
long long 1i_begin node id,
long long i_end node id,
long long 1 id,
bool i _is valid)
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1_bottom_shift, i_width, 1_height, 1 begin node id, 1 end node id,1 id, 1 is_valid);

if (wall->GetWallNodesld() == std::make pair(i_begin node id,
1 end node id)
|| wall->GetWallNodesld() == std::make pair(i_end node id,
1 _begin node id))
{
wall->AddWindow(new_window);
break;
}

{
{

auto new window = m_object factory.CreateWindowOnPlan(i_left shift,
new_window->SetOwner(GetOwner());

for (auto &wall : m_walls)

GetOwner()->Register(new window.get(), GetNodeByID(i begin node id),
GetNodeByID(i_end node id));
return new_window->Getld();

b
h

void Plan::Clear()
{

m_rooms.clear();
m_walls.clear();
m_wall nodes.clear();
m_furniture.clear();

}

const std::vector<std::shared ptr<WallNode>>& Plan::GetWallNodes() const
{

return m_wall_nodes;

}

const std::vector<std::shared ptr<CoreData::Wall>>& Plan::GetWalls() const
{

return m_walls;

}

const std::vector<std::shared ptr<CoreData::Furniture>>& Plan::GetFurniture()
const

{

return m_furniture;
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}

std::vector<std::shared ptr<Window>> Plan::GetWindows() const

{

std::vector<std::shared ptr<CoreData::Window>> result;

for (const auto& wall: GetWalls())
1

auto windows = wall->GetWindows();
result.insert(result.end(), windows.begin(), windows.end());

b
return result;
b
const std::vector<std::shared ptr<Room>>& Plan::GetRooms() const
{
return m_rooms;
b
void Plan::SetldToFactory(long long i new _id)
{
m_object factory.SetCurrentld(i new id);
b

void Plan::Serialize(Serializer::ISerializer& i_serializer)

{

1_serializer.WriteStartTitle("Plan");

1_serializer.WriteStartTitle("WallNodes");
for (auto& wall node : m_wall nodes)

{

wall_node->Serialize(i_serializer);

}

1_serializer.WriteEndTitle();

1_serializer.WriteStartTitle("Walls");
for (auto& wall : m_walls)

{
1_serializer.WriteStartTitle("Wall");

1_serializer.WriteLongLong("Node begin_id", wall->GetBeginNode()->Getld());
1_serializer.WriteLongLong("Node end id", wall->GetEndNode()->Getld());
1_serializer.WriteLongLong("Height", wall->GetHeight());
i_serializer.WriteLongLong("ID", wall->Getld());
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1_serializer. WriteStart Litle("Windows");
for (auto window: wall->GetWindows())

{

window->Serialize(i_serializer);

b

1_serializer. WriteEndTitle();

1_serializer. WriteStartTitle("Doors");
for (auto &door : wall->GetDoors())

{

door->Serialize(i_serializer);

}

1_serializer.WriteEndTitle();

1_serializer.WriteEndTitle();

}

1_serializer.WriteEndTitle();

1_serializer. WriteStartTitle("Furnitures");
for (auto& furniture : m_furniture)

{

furniture->Serialize(i_serializer);

h

1_serializer.WriteEndTitle();

1_serializer. WriteStartTitle("Rooms");

for (auto& room : m_rooms)

{

room->Serialize(i_serializer);

b

i_serializer.WriteEndTitle();

1_serializer.WriteEndTitle();

}

void Plan::Deserialize(Serializer::IDeserializer& 1 _serializer)

{

std::map<long long, std::weak ptr<WallNode>> nodes by id;

if (i_serializer.GetTitle() == "Plan")

{

while (!1_serializer.atEnd())

{

if (i_serializer.GetTitle() == "WallNodes")

{
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while (1_serializer.GetTitle() == "WallNode")
{

m_wall nodes.push back(m_object factory.CreateWallNode(CoreMath::Vector2D(0,
0)));

m_wall nodes.back()->Deserialize(i_serializer);
nodes by id[m_wall nodes.back()->Getld()] = m_wall nodes.back();
1_serializer.GetTitle();

b
h
if (i_serializer.GetTitle() == "Walls")
{
while (i_serializer.GetTitle() == "Wall")
{

const long long wall begin id =
1_serializer.ReadLonglong("Node begin 1d");
const long long wall end id =1 serializer.ReadL.onglLong("Node end id");
const long long wall height =1_serializer.ReadLongLong("Height");
const long long wall ID =1_serializer.ReadLongLong("ID");

if (nodes by id.find(wall begin id) == nodes by id.end() ||
nodes by id.find(wall end id) ==nodes by id.end())

continue;

AddWall(nodes_by id[wall begin id], nodes by id[wall end id],
wall height, wall _ID);

if (i_serializer.GetTitle() == "Windows")
{

while (i_serializer.GetTitle() == "Window")
{
Window window;
window.Deserialize(i_serializer);
AddWindow(
window.GetLeftShift(),
window.GetBottomShift(),
window.GetWidth(),
window.GetHeight(),
wall begin_id,
wall end id,
window.Getld(),
window.IsValid());
1_serializer.GetTitle(); / /Window

b
;
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if (i_serializer.GetTitle() == "Doors")

{

while (i_serializer.GetTitle() == "Door")
{
Door door;
door.Deserialize(i_serializer);
AddDoor(
door.GetShift(),
door.GetWidth(),
door.GetHeight(),
door.GetlsDirectionUp(),
wall begin id,
wall _end id,
door.Getld(),
door.IsValid());
1_serializer.GetTitle(); // /Door

}
}
1_serializer.GetTitle(); // /Wall
}
}

if (i_serializer.GetTitle() == "Furnitures")

{

while (i_serializer.GetTitle() == "Furniture")
{
Furniture furniture;
furniture.Deserialize(i_serializer);
AddFurniture(
furniture.GetPosition(),
furniture.GetDirectionAngle(),
furniture. GetWidth(),
furniture.GetLength(),
furniture.GetHeight(),
furniture.GetType(),
furniture.GetValid(),
furniture.Getld()
);
1_serializer.GetTitle();
j
}

if (i_serializer.GetTitle() == "Rooms")

{

while (i_serializer.GetTitle() == "Room")

{
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Room room;
room.Deserialize(i_serializer);
AddRoom(
room.GetRoomNodes(),
room.GetInternalRoomNodes(),
room.GetType(),
room.Getld()
);
1_serializer.GetTitle(); //room
b
}
b
b

else

{

throw std::invalid argument("File isn't valid! Please open another file!");

b
h

bool Plan::DeleteltemByld(long long i_id)
{

auto room it = std::find if(m rooms.begin(), m rooms.end(), [&](const
std::shared ptr<Room> & ip_room)
{
return i_id == ip_room->Getld();

$)s

if (room_it !=m_rooms.end())
{ .
m_rooms.erase(room _it);
return true;

}

for (auto &wall : m_walls)

{
auto door it = std::find if(wall.get()->GetDoors().begin(),
wall.get()->GetDoors().end(), [&](const std::shared ptr<Door>& ip_ door)

{

return i_id == ip_door->Getld();

5);
if (door _it != wall->GetDoors().end())

if (wall->EraseDoorByld(door it->get()->Getld()))

return true;
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auto window it = std::find if(wall.get()->GetWindows().begin(),
wall.get()->GetWindows().end(), [&](const std::shared ptr<Window>& ip_window)
{
return i_id == ip_window->Getld();
s
if (window _it != wall->GetWindows().end())
if (wall->EraseWindowByld(window _it->get()->Getld()))
return true;

auto wall it = std::find if(m_ walls.begin(), m_walls.end(), [&](const
std::shared ptr<Wall>& ip_wall)

{
return i_id == ip_wall->Getld();
$);
if (wall it I=m_walls.end())
{

std::shared ptr<WallNode> wall begin node = (*wall it)->GetBeginNode();
std::shared ptr<WallNode> wall end node = (*wall it)->GetEndNode();

for (int index = 0; index < m_rooms.size(); ++index)
{
auto &room = m_rooms[index];
auto node it = std::find if(room->GetRoomNodes().begin(),
room->GetRoomNodes().end(), [&](const CoreMath::Vector2D& ip wall_node)
{
return (ip_wall node == wall begin node->GetPosition()) || (ip_wall node ==
wall end node->GetPosition());

1)
if (node it !=room->GetRoomNodes().end())
{
--index;
DeleteltemByld(room->Getld());
}
}

m_walls.erase(wall it);

if (wall_begin_node->GetLinkedWalls().size() == 0)
DeleteltemByld(wall_begin node->Getld());

if (wall end node->GetLinkedWalls().size() == 0)

{pe
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DeleteltemByld(wall_end node->Getld());
return true;

b
auto node it = std::find_if(m_wall nodes.begin(), m wall nodes.end(), [&](const
std::shared ptr<WallNode>& ip wall node)

{
return i_id == 1p_wall_node->Getld();
});
if (node it !'=m_wall nodes.end())

{

m_wall nodes.erase(node it);

return true;

b

auto furniture it = std::find if(m_furniture.begin(), m_furniture.end(), [&](const

std::shared ptr<Furniture>& ip_furniture)

{

return 1_id == 1ip_furniture->Getld();
$);
if (furniture it !=m_furniture.end())
{
m_furniture.erase(furniture it);
return true;
b
return false;
b
std::shared ptr<WallNode> Plan:: GetNodeByID(long long i id)
{
for (const auto& wall node : m wall nodes)
{

if (wall node->Getld() ==1 1d)
return wall node;

b

return nullptr;

}

std::shared ptr<WallNode> Plan:: GetNodeUnderCursor(const

CoreMath::Vector2D & i_position, long long 1_tolerance) const
{

for (const auto& wall node : m_wall nodes)

{
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1T (CoreMath::DistanceSqr(wall_node->GetPosition(), i _position) <=
1_tolerance™*i tolerance)
return wall node;

}

return nullptr;

}

CoreMath::Vector2D Plan::GetPositionNodeByID(long long i_id) const
1

for (const auto& wall node : m wall nodes)

{
if (wall node->Getld() ==1 1d)
return wall node.get()->GetPosition();

}
return CoreMath::Vector2D();

}
}

Room.h:

#pragma once

#include "CoreDataApi.h"

#include "IDBObject.h"

#include "CoreMath/Vector2D.h"

#include "ParameterObjects\RoomParameters.h"

#pragma warning(push)
#pragma warning(disable:4251)

#include "Wall.h"
#include "WallNode.h"

namespace CoreMath

{

struct Vector2D;

}

namespace CoreData

{
class CORE_DATA_API Room : public IDBObject

{
public:

Room();

Room(
const std::vector<CoreMath::Vector2D> i_room_contour,
const std::vector<std::vector<CoreMath::Vector2D>> i_internal contours,
ZoneType i_zone_type,
long long i_id);

void Serialize(Serializer::ISerializer& i_serializer) override final;
void Deserialize(Serializer::IDeserializer& i _serializer) override final;

const std::vector<CoreMath::Vector2D>& GetRoomNodes() const;

dp
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COnst std::vector<std::vector<CoreMath::Vector2D>>& GetInternalRoomNodes() const;
RoomParameters GetParameters() const;

ZoneType GetType() const;

void SetType(ZoneType i_type);

private:

void _WriteRoomInFile(Serializer::ISerializer& i serializer, const
std: :vector<CoreMath::Vector2D> i_room);

std::vector<CoreMath::Vector2D> _ReadRoomFromFile(Serializer::IDeserializer&
i_serializer);

std::vector<CoreMath: :Vector2D> m_outer_contour;
std::vector<std::vector<CoreMath::Vector2D>> m_internal_contours;
ZoneType m_zone_type;
}s
}
Room.cpp:

#include "stdh.h"

#include "Room.h"

#include "Wall.h"

#include "WallNode.h"

#include "CoreMath/Vector2D.h"
#include "CorelLogic/Utility.h"

namespace CoreData

{

Room: :Room()
{
m_zone_type = ZoneType::ECommonZone;
}

Room: :Room(
const std::vector<CoreMath::Vector2D> i room contour,
const std::vector<std::vector<CoreMath::Vector2D>> i_internal_contours,
ZoneType i_zone_type,
long long i id)
IDBObject(i_id)
, m_outer_contour(i_room_ contour)
, m_internal_contours(i_internal contours)
, m_zone_type(i_zone_type)

{}

void Room::Serialize(Serializer::ISerializer& i_serializer)
{
i serializer.WriteStartTitle("Room");
i serializer.WriteInt("Type", static_cast<int>(m_zone_type));

_WriteRoomInFile(i_serializer, m_outer_contour);

i serializer.WriteStartTitle("Internal_rooms");
i _serializer.WriteLonglLong("Internal_rooms_count"”, m_internal_contours.size());
for (const auto& internal_room : m_internal_contours)
_WriteRoomInFile(i serializer, internal_room);
i serializer.WriteEndTitle();

i serializer.WritelLonglLong("ID", m_id);
i serializer.WriteEndTitle();

}
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VO1d Room::Deserialize(serializer::IDeserializer& i _serializer)

{

m_zone_type = static_cast<ZoneType>(i_serializer.ReadInt("Type"));

m_outer_contour.clear();
m_outer_contour = _ReadRoomFromFile(i_serializer);

if (i_serializer.GetTitle() == "Internal_rooms")
{
m_internal_contours.clear();
auto internal_rooms_count = i_serializer.ReadLonglLong("Internal_rooms_count");
for (int i = @; i < internal_rooms_count; i++)
m_internal_contours.push_back(_ReadRoomFromFile(i serializer));
i serializer.GetTitle();

}
m_id = i _serializer.ReadLonglLong("ID");
}
const std::vector<CoreMath::Vector2D>& Room: :GetRoomNodes() const
{
return m_outer_contour;
}
const std::vector<std::vector<CoreMath::Vector2D>>& Room: :GetInternalRoomNodes() const
{
return m_internal_contours;
}
RoomParameters Room::GetParameters() const
{
return RoomParameters(m_outer_contour, m_internal_contours, m_zone_type, m_id);
}
ZoneType Room: :GetType() const
{
return m_zone_type;
}
void Room::SetType(ZoneType i_type)
{
m_zone_type = i_type;
}

void Room::_WriteRoomInFile(Serializer::ISerializer& i_serializer, const
std: :vector<CoreMath: :Vector2D> i_room)

{

i_serializer.WriteLonglLong("room_nodes_count", i_room.size());

for (const auto& node:i_room)
{
i_serializer.WriteLonglLong("node_x", node.m_x);
i_serializer.WritelLonglLong("node_y", node.m_y);
}

}

std: :vector<CoreMath: :Vector2D> Room::_ ReadRoomFromFile(Serializer::IDeserializer&
i_serializer)

{

std: :vector<CoreMath: :Vector2D> result;
long long nodes_count = i_serializer.ReadLongLong("room_nodes_count");
for (int i = @; i < nodes_count; i++)

{
CoreMath: :Vector2D node;
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node.m x = 1_serializer.ReadlLonglLong("node x");
node.m_y = i_serializer.ReadLonglLong("node_y");
result.emplace_back(node);

}
return (result);
}
}
Wall.h:

#pragma once
#include "CoreDataApi.h"
#include "IDBObject.h"

#include <CoreMath/Vector2D.h>

#include "Door.h"
#include "Window.h"
#include "WallNode.h"

#pragma warning(push)
#pragma warning(disable:4251)

namespace CoreData

{
class CORE_DATA_API Wall : public IDBObject

{
public:
Wall(std::weak ptr<WallNode> i node 1, std::weak ptr<WallNode> i node 2, long long
i _height, long long i id);
~Wall();

Wall(const Wall&) = delete;
Wall& operator=(const Wall&) = delete;

std::shared_ptr<WallNode> GetBeginNode() const;
std::shared ptr<WallNode> GetEndNode() const;
CoreMath: :Vector2D GetBegin() const;
CoreMath::Vector2D GetEnd() const;
CoreMath::Vector2D GetDirection() const;

long long GetHeight() const;

void SetHeight(long long i _height);

void Serialize(Serializer::ISerializer& i _serializer) override final;
void Deserialize(Serializer::IDeserializer& i_serializer) override final;

std::pair<long long, long long> GetWallNodesId() const;
void AddDoor(std::shared_ptr<Door> i_door);
void AddWindow(std::shared ptr<Window> i window);

bool EraseDoorById(long long i_id);
bool EraseWindowById(long long i id);

const std::vector<std::shared ptr<Door>> &GetDoors() const;
const std::vector<std::shared ptr<Window>> &GetWindows() const;

private:
std: :weak_ptr<WallNode> m_begin_node;
std: :weak_ptr<WallNode> m_end_node;
long long m_height = 3000;
std::vector<std::shared ptr<Door>> m doors;
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Std::vector<std::snared ptr<Window>> m_windows;

1

bool CORE_DATA API operator==(const Wall &i walll, const Wall &i wall2);
bool CORE_DATA_API operator!=(const Wall & walll, const Wall &i wall2);

}

#pragma warning(pop)

Wall.cpp:

#include "stdh.h"
#include "Wall.h"
#include "Door.h"
#include "Window.h"
#include "WallNode.h"

namespace CoreData

{

Wall::Wall(std::weak ptr<WallNode> i node 1, std::weak ptr<WallNode> i node 2, long long
i_height, long long i_id)

: IDBObject(i_id)

m_begin_node(i_node 1)
m_end_node(i_node_2)
m_height(i_height)

B e

Wall::~Wall()
{
auto begin_node = GetBeginNode();
if (begin_node)
begin_node->UnlinkDeadWalls();

auto end_node = GetEndNode();
if (end_node)
end_node->UnlinkDeadWalls();

}
std::shared ptr<WallNode> Wall::GetBeginNode() const
{
return m_begin_node.lock();
}
std::shared ptr<WallNode> Wall::GetEndNode() const
{
return m_end_node.lock();
}
CoreMath: :Vector2D Wall::GetBegin() const
{

auto p_begin = m_begin_node.lock();
if (!p_begin)

return CoreMath::Vector2D(0, 0);
return p_begin->GetPosition();

}
CoreMath::Vector2D Wall::GetEnd() const
{
auto p_end = m_end_node.lock();
if (!p_end)

return CoreMath::Vector2D(0, 0);
return p_end->GetPosition();
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CoreMath: :Vector2D Wall::GetDirection() const

{
return GetEnd() - GetBegin();

}

long long Wall::GetHeight() const
{

return m_height;

}

void CoreData::Wall::SetHeight(long long i_height)
{
m_height = i_height;
}

const std::vector<std::shared_ptr<Window>> &Wall::GetWindows() const

{

return m_windows;

}
}

bool operator==(const Wall &i_walll, const Wall &i_wall2)
{
return i_walll.GetBegin() == i_wall2.GetBegin() &&
i _walll.GetEnd() == i_wall2.GetEnd() ||
i_walll.GetBegin() == i_wall2.GetEnd() &&
i walll.GetEnd() == i_wall2.GetBegin();

}

bool operator!=(const Wall &i_walll, const Wall &i_wall2)
{
return !(i_walll == i_wall2);

}

std::pair<long long, long long> Wall::GetWallNodesId() const
{
return std::make_pair(
m_begin_node.lock().get()->GetId(),
m_end_node.lock().get()->GetId());

}
void Wall::AddDoor(std::shared_ptr<Door> i_door)
{
m_doors.push_back(i_door);
}

void Wall::AddWindow(std::shared_ptr<Window> i_window)

{
m_windows.push_back(i_window);
}
const std::vector<std::shared_ptr<Door>> &Wall::GetDoors() const
{
return m_doors;
}
bool Wall::EraseDoorById(long long i_id)
{
auto is_exist = [&](std::shared_ptr<Door> &i_door)
{
return i_door->GetId() == i_id;
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bool result = std::any_of(m_doors.begin(), m_doors.end(), is_exist);
m_doors.erase(

std: :remove_if(m_doors.begin(), m_doors.end(), is_exist),

m_doors.end());

return result;

}
bool Wall::EraseWindowById(long long i_id)
guto is_exist = [&](std::shared_ptr<Window> &i_window)
ieturn i_window->GetId() == i_id;
}s

bool result = std::any_of(m_windows.begin(), m_windows.end(), is_exist);

m_windows.erase(
std: :remove_if(m_windows.begin(), m_windows.end(), is_exist),
m_windows.end());

return result;

}
}

WallNode.h:

#pragma once
#include "CoreDataApi.h"
#include "IDBObject.h"

#include <CoreMath/Vector2D.h>
#include "Wall.h"

#pragma warning(push)
#pragma warning(disable:4251)

namespace CoreData

{
class CORE_DATA_API WallNode : public IDBObject

{
public:
WallNode(const CoreMath::Vector2D& i_position, long long i_id);

bool operator==(const WallNode& i _other) const;

void AppendWall(std::weak ptr<Wall> i wall);
void UnlinkDeadWalls();
void SetPosition(const CoreMath::Vector2D& i_position);

CoreMath: :Vector2D GetPosition() const;
const std::vector<std::weak_ptr<Wall>>& GetLinkedWalls() const;

void Serialize(Serializer::ISerializer& i_serializer) override final;
void Deserialize(Serializer::IDeserializer& i_serializer) override final;

private:
CoreMath: :Vector2D m_position;
std::vector<std: :weak_ptr<Wall>> m_walls;

1
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#pragma warning(pop)

WallNode.cpp:

#tinclude "stdh.h"
#include "WallNode.h"

namespace CoreData
{
WallNode: :WallNode(const CoreMath::Vector2D& i position, long long i id)
: IDBObject(i_id)
, m_position(i_position)
{
}

void WallNode: :AppendWall(std: :weak ptr<Wall> i wall)

{
auto p_wall to add = i wall.lock();
if (!p_wall to_add)

return;

for (auto& wall : m_walls)

{
auto p_wall = wall.lock();
if (!p_wall)
continue;
if (p_wall == p_wall to_add)
return;
b
m_walls.push_back(i wall);
}
void WallNode::UnlinkDeadWalls()
{
bool erased = false;
do
{

erased = false;
for (auto wall it = m_walls.begin(); wall_it != m_walls.end(); wall_it++)

{
auto p_wall = (*wall_it).lock();
if (p_wall)

continue;

erased = true;
m_walls.erase(wall _it);
break;

} while (erased);

}

void WallNode::SetPosition(const CoreMath::Vector2D & i position)

{

m_position = i_position;

}

CoreMath: :Vector2D WallNode: :GetPosition() const
{

return m_position;

}

const std::vector<std: :weak_ptr<Wall>>& WallNode::GetLinkedWalls() const
{
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r‘eEur‘n m_walls;

}
bool WallNode: :operator==(const WallNode& i_other) const
{
return &i_other == this;
}

void WallNode::Serialize(Serializer::ISerializer& i_serializer)

void WallNode: :Deserialize(Serializer::IDeserializer& i_serializer)

}

{
i_serializer.WriteStartTitle("WallNode");

i_serializer.WriteLonglLong("Coor_x", m_position.m_x);
i_serializer.WritelLonglLong("Coor_y", m_position.m_y);
i_serializer.WriteLonglLong("Node_id", GetId());

i_serializer.WriteEndTitle();

}

{

m_position.m_x = i_serializer.ReadLonglLong("Coor_x");
m_position.m_y = i_serializer.ReadLonglLong("Coor_y");
m_id = i_serializer.ReadLonglLong("Node_id");

}

Window.h:

#pragma once
#include "CoreDataApi.h"
#include "IDBObject.h"

namespace CoreData

{

class WindowParameters;

class CORE_DATA_API Window : public IDBObject

i_height, long long i_end_node_id, long long i_begin node_id, bool is valid = true);

{
public:

Window(long long i bottom shift, long long i left shift, long long i width, long long
i_height, long long i_end_node_id, long long i_begin_node_id, long long i_id, bool is_valid
= true);
Window(long long i bottom shift, long long i left shift, long long i width, long long

Window() = default;

Window(const Window&) = delete;
Window& operator=(const Window&) = delete;

long long GetLeftShift() const;

long long GetBottomShift() const;

long long GetWidth() const;

long long GetHeight() const;

long long GetBeginNodeId() const;

long long GetEndNodeId() const;

bool IsValid() const;

WindowParameters getParameters() const;

void SetLeftShift(long long i left shift);
void SetBottomShift(long long i_bottom_shift);
void SetWidth(long long i width);
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vold SetHeig ong long 1 _height);

void SetBeginNodeId(long i begin node_id);
void SetEndNodeId(long i_end_node_id);
void SetValidity(bool i is valid) const;

void Serialize(Serializer::ISerializer& i_serializer) override final;
void Deserialize(Serializer::IDeserializer& i _serializer) override final;

bool operator == (const Window &i_right);

private:
long long m_left_shift;
long long m_bottom_shift;
long long m_width;
long long m_height;
long long m_end_node_id;
long long m_begin_node_id;
mutable bool m_is_valid;

¥

}

Window.cpp:

#include "stdh.h"
#include "Window.h"
#include "ParameterObjects\WindowParameters.h"

namespace CoreData

{

Window: :Window(long long i bottom_shift, long long i left shift, long long i width, long
long i_height, long long i_end_node_id, long long i_begin_node_id, long long i_id, bool
i_is_valid)

: IDBObject(i_id)

, m_left_shift(i_ left shift)

, m_bottom_shift(i bottom shift)

, m_width(i_width)

, m_height(i height)

, m_begin_node_id(i begin_ node_id)
, m_end_node_id(i_end_node_id)

, m_is_valid(i_is valid)

{}

Window: :Window(long long i bottom_shift, long long i left shift, long long i width, long
long i height, long long i end node _id, long long i begin node id, bool i is valid)
: m_left_shift(i_left shift)
, m_bottom_shift(i_bottom shift)
, m_width(i_width)
, m_height(i_height)
, m_begin_node_id(i begin node_id)
, m_end_node_id(i_end node_id)
, m_is_valid(i_is valid)

{}

long long Window::GetLeftShift() const
{

return m_left_shift;

}

long long Window::GetBottomShift() const
{

return m_bottom_shift;

}

long long Window::GetWidth() const
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return m_width;

}
long long Window::GetHeight() const
{
return m_height;
}
long long Window: :GetBeginNodeId() const
{
return m_begin_node_id;
}
long long Window: :GetEndNodeId() const
{
return m_end_node_id;
}
bool Window::IsValid() const
{
return m_is_valid;
}
void Window: :SetLeftShift(long long i left shift)
{
m_left_shift = i left shift;
}
void Window::SetBottomShift(long long i bottom shift)
{
m_bottom_shift = i_bottom_shift;
}
void Window::SetWidth(long long i_width)
{
m_width = i _width;
}

void Window::SetHeight(long long i height)

{
m_height = i _height;
}
void Window: :SetBeginNodeId(long i_begin_node_id)
{
m_begin_node_id = i begin node_id;
}
void Window: :SetEndNodeId(long i end node_id)
{
m_end_node_id = i_end _node_id;
}
void Window::SetValidity(bool i is valid) const
{
m_is_valid = i_is_valid;
}

void Window::Serialize(Serializer::ISerializer& i_serializer)

{

i serializer.WriteStartTitle("Window");

i serializer.WriteLonglLong("Left_Shift", m_left_shift);
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1_serializer.WriteLonglong( Bottom_Shift", m_bottom_shift);

i serializer.WriteLonglLong("Width", m_width);
i_serializer.WriteLonglLong("Height", m_height);

i _serializer.WriteLonglLong("Begin_Node_Id", m_begin_node_id);
i serializer.WriteLonglLong("End_Node_Id", m_end_node_id);
i_serializer.WriteLonglLong("Window_Id", m_id);

i serializer.WriteBool("Is Valid", m_is_valid);

i serializer.WriteEndTitle();

}

void Window::Deserialize(Serializer::IDeserializer& i_serializer)

m_left_shift = i _serializer.ReadLonglLong("Left_Shift");
m_bottom_shift = i serializer.ReadLonglLong("Bottom Shift");
m_width = i _serializer.ReadLonglLong("Width");

m_height = i serializer.ReadLonglLong("Height");
m_begin_node_id = i serializer.ReadLongLong("Begin_Node Id");
m_end_node_id = i _serializer.ReadLonglLong("End_Node_Id");
m_id = i _serializer.ReadLonglLong("Window_Id");

m_is_valid = i serializer.ReadBool("Is Valid");

}

bool Window::operator==(const Window & i right)
{
return m_left_shift == i_right.m_left_shift
&& m_bottom_shift == i right.m_bottom_shift
& & m_width == i right.m_width
& & m_height == i_right.m_height;
}

WindowParameters Window: :getParameters() const

{

return WindowParameters(m_width, m_height, m_left_shift, m_bottom_shift, m_is_valid,

m_id);

}
}

Canvas.h:

#pragma once

class QGraphicsSceneMouseEvent;
class QGraphicsPixmapItem;

class Canvas : public QGraphicsScene

{
Q_OBJECT

public:
Canvas(QObject *ip parent = nullptr);

void mousePressEvent(QGraphicsSceneMouseEvent* ip mouse event) override final;

void mouseReleaseEvent(QGraphicsSceneMouseEvent* ip mouse_event) override final;
void mouseMoveEvent(QGraphicsSceneMouseEvent* ip mouse_event) override final;

void mouseDoubleClickEvent(QGraphicsSceneMouseEvent* ip mouse_event) override final;

void drawBackground(QPainter* ip painter, const QRectF &i_rect) override final;

private:
QGraphicsPixmapItem *mp_background = nullptr;

1

Canvas.cpp:
#include "stdh.h"
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mincrude rcanvas.n
#include "CanvasMouseController.h"
#include "ScaleManager.h"

#include "Settings.h"

Canvas::Canvas(QObject* ip_parent)
: QGraphicsScene(ip_parent)

1}

void Canvas::mousePressEvent(QGraphicsSceneMouseEvent* ip_mouse_event)

{

CanvasMouseController: :GetInstance().ProcessMousePressEvent(*ip_mouse_event);

}

void Canvas::mouseReleaseEvent(QGraphicsSceneMouseEvent* ip _mouse_event)

{

CanvasMouseController: :GetInstance().ProcessMouseReleaseEvent(*ip_mouse_event);

}

void Canvas::mouseMoveEvent(QGraphicsSceneMouseEvent* ip_mouse_event)
{

CanvasMouseController: :GetInstance().ProcessMouseMoveEvent(*ip_mouse_event);

}

void Canvas::mouseDoubleClickEvent (QGraphicsSceneMouseEvent* ip_mouse_event)
{

CanvasMouseController: :GetInstance().ProcessMouseDoubleClickEvent(*ip_mouse_event);

}

void Canvas::drawBackground(QPainter *ip_painter, const QRectF &i_rect)

{

QGraphicsScene: :drawBackground(ip_painter, i_rect);
ip_painter->fillRect(sceneRect(), Qt::white);

QPixmap image = backgroundBrush().texture();

if (!image.isNull())
{
image = image.transformed(QTransform(1, ©, @, -1, 0, 9));
ip_painter->drawPixmap(-image.width() / 2, -image.height() / 2, image);
}

// Drawing Grid
int grid_step = Settings::GetInstance().GetGridStep();
greal scale_value = ScaleManager::GetInstance().GetScaleValue();

long long left = i_rect.left() - static_cast<long long>(i_rect.left()) % grid_step;
long long top = i_rect.top() - static_cast<long long>(i_rect.top()) % grid_step;
long long right = i_rect.right();

long long bottom = i_rect.bottom();

QPen grid_pen(Qt::darkGray);
grid_pen.setWidthF(scale_value);
ip_painter->setPen(grid_pen);

if (grid_step / scale_value >= 5)

QVector<QPoint> grid_points;
for (long long x = left; x <= right; x += grid_step)
for (long long y = top; y <= bottom; y += grid_step)
grid_points.append(QPoint(x, y));

ip_painter->drawPoints(grid_points.data(), grid_points.size());

}
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7/ Drawing Major Grid
int grid_step_major = grid_step * Settings::GetInstance().GetGridStepMajor();
left = i_rect.left() - static_cast<long long>(i_rect.left()) % grid_step_major;
top = i_rect.top() - static_cast<long long>(i_rect.top()) % grid_step_major;

QPen grid_major_pen(Qt::black);
grid_major_pen.setWidthF(scale_value * 2);
if (grid_step_major / scale_value < 10)
grid_major_pen.setWidthF(scale_value);
ip_painter->setPen(grid_major_pen);

if (grid_step_major / scale_value >= 5)
{
QVector<QPoint> grid_points;
for (long long x = left; x <= right; x += grid_step_major)
for (long long y = top; y <= bottom; y += grid_step_major)
grid_points.append(QPoint(x, y));

ip_painter->drawPoints(grid_points.data(), grid_points.size());

}

grid_pen.setColor(Qt::green);
ip_painter->setPen(grid_pen);
ip_painter->drawRect(sceneRect());

grid_pen.setColor(Qt::red);
ip_painter->setPen(grid_pen);
ip_painter->drawLine(QLineF (0, ©, width() / 2, 0));
grid_pen.setColor(Qt::blue);

ip_painter->setPen(grid_pen);
ip_painter->drawLine(QLineF (@, @, @, height() * 2));
}

#pragma once
#include "ui_MainWindow.h"
#include "Canvas.h"

class QTimer;
class BaseProperties;
class MainWidget;

class MainWindow : public QMainWindow

{
Q_OBJECT

public:
MainWindow(QMainWindow *ip parent = nullptr);
~MainWindow();

void closeEvent(QCloseEvent *ip event) override;
void keyPresskEvent(QKeyEvent *i_event) override;

public slots:
void ToggleShowStatusBarAction();
void SaveAsPlan();
void OpenPlan();
void SavePlan();
void NewPlan();
void OpenPreferences();
void ShowHotkeysHelp();
void ShowLog();
void SavePlanAsImage();

dp
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private:

void _SetupActionTooltips();
void _ConnectTools();

void _ConnectActions();

void _InitializeProperties();
void _ConnectTreeView();

void _OpenPlan();

void _ClearUndoRedo();
void _UncheckAllButtons();
void _OpenWindow3D();

void _EditLog();
void _ReselectObjects();
int _GetExitDecision();

std::string _GetPathToOpenFileFromDialog();

private:

Ui::MainWindow m_ui;

Canvas m_canvas;
std::string m_file_name;

std::string m_file_name_for_auto_save;

1

MainWindow.cpp:

#include "stdh.h"

#include "MainWindow.h"

#include "MainWindowController.h"
#include "CanvasMouseController.h"
#include "Mouses/IMouse.h"
#include "Settings.h"
#include "SettingsDialog.h"
#include "Logger.h"

#include "PropertiesController.h"

#include "UndoRedoManagerController.h"
#include "Project.h"

#include <Viewer3D/Viewer3D.h>

#include <CoreData/Plan.h>
#include <CoreData/Room.h>

MainWindow::MainWindow(QMainWindow *ip _parent)
: QMainWindow(ip_parent)

, m_canvas(this)
, m_file name("")

{

m_ui.setupUi(this);
Project::Getlnstance().SetScene(&m_canvas);

m_ui.m_canvas_view->setScene(&m_canvas);
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m_canvas.setSceneRect(-100'000'000, -100'000'000, 200'000'000, 200'000'000);
m_ui.m_canvas_view->setAlignment(Qt::AlignTop | Qt::AlignLeft);

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

_ConnectTools();
_ConnectActions();
connect(&MainWindowController::Getlnstance(),
&MainWindowController::StatusBarUpdateSignal,
m_ui.m_statusbar,
&QStatusBar::showMessage);
connect(m_ui.m_action_view_3d, &QAction::triggered, this,
&MainWindow:: OpenWindow3D);

_ClearUndoRedo();
m_ui.m_dock log->hide();
_InitializeProperties();
_ConnectTreeView();
_SetupActionTooltips();

restoreState(Settings::Getlnstance().GetDocksState());
b

MainWindow::~MainWindow()
{

Settings::Getlnstance().SetDocksState(saveState());

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::ENon

e);
Project::Getlnstance().ClearPlan();

}
void MainWindow:: SetupActionTooltips()
{
for (auto& action : findChildren<QAction*>())
{

if (action->shortcut().toString() !="")
action->setTool Tip(action->toolTip() + " (" + action->shortcut().toString() + *)");

}
}

void MainWindow::closeEvent(QCloseEvent *ip event)

{pe
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{
if (Project::Getlnstance().IsPlanEmpty())

{

ip_event->accept();

h

else
{
int pressed = GetExitDecision();
if (pressed == QMessageBox::Cancel)
{
ip_event->ignore();
h
else
{
if(pressed== QMessageBox::Yes)
SavePlan();
ip_event->accept();
f
f
}

void MainWindow::keyPressEvent(QKeyEvent *i_event)
{
if (i_event->key() == Qt::Key_ Escape)
{
_UncheckAllButtons();
PropertiesController::Getlnstance().Deactivate();

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);
b
b

void MainWindow:: ConnectTools()

{
connect(m_ui.m_action_add vertex,

&QAction::triggered,

[this](bool i_checked)

{

_UncheckAllButtons();

if (i_checked)

{

m_ui.m_action add vertex->setChecked(i_checked);

{pe

T

T Tt KILIM-37109.045430.04.13




CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::EAdd
Vertex);
}

else

{

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);
b
$);

connect(m_ui.m_action_move_vertex,
&QAction::triggered,
[this](bool i_checked)
{
_UncheckAllButtons();
if (i_checked)
{

m_ui.m_action_move_vertex->setChecked(i_checked);

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::EMov
eVertex);

h

else

{

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);
h
$);

connect(m_ui.m_action_move_ wall,
&QAction::triggered,
[this](bool 1_checked)
{
_UncheckAllButtons();
if (i_checked)
{

m_ui.m_action_move_ wall->setChecked(i _checked);

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::EMov
eWall);

h

else

{pe
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{

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);
b
$);

connect(m_ui.m_action_add_wall,
&QAction::triggered,
[this](bool 1_checked)
{
_UncheckAllButtons();
if (i_checked)
{

m_ui.m_action_add wall->setChecked(i_checked);

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::EAdd
Wall);
h

else

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

s

connect(m_ui.m_action _add polywall,
&QAction::triggered,
[this](bool i_checked)
{
_UncheckAllIButtons();
if (i_checked)
{
m_ui.m_action_add polywall->setChecked(i_checked);

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::EAdd
Polyline);
h

else

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

$)s

connect(m_ui.m_action_add rectangle,
&QAction::triggered,
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[this](bool 1_checked)
{
_UncheckAllButtons();
if (1_checked)

{

m_ui.m_action_add rectangle->setChecked(i_checked);

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::EAdd
Rectangle);
h

else

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

$)s

connect(m_ui.m_action_remove, &QAction::triggered, [this]
{
_UncheckAllButtons();
Project::Getlnstance().EraseObjects();

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

s

connect(m_ui.m_action_add _furniture,
&QAction::triggered,
[this](bool i_checked)
{
_UncheckAllIButtons();
if (i_checked)
{

m_ui.m_action_add furniture->setChecked(i_checked);

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::EAdd
Furniture);

}

else

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

$)s

connect(m_ui.m_action_add_door,
&QAction::triggered,
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[this](bool 1_checked)
{
_UncheckAllButtons();
if (1_checked)

{

m_ui.m_action_add door->setChecked(i_checked);

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::EAdd
Door);
h

else

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

$)s

connect(m_ui.m_action_move_object,
&QAction::triggered,
[this](bool i_checked)

{

_UncheckAllButtons();

if (i_checked)
{

m_ui.m_action_move object->setChecked(i_checked);

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::EMov
eObject);
b

else

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

$);

connect(m_ui.m_action_rotate object,
&QAction::triggered,
[this](bool i_checked)
{
_UncheckAllButtons();
if (i_checked)
{

m_ui.m_action_rotate object->setChecked(i_checked);

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::ERota
teObject);
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}

else

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

$);

connect(m_ui.m_action_add window,
&QAction::triggered,
[this](bool 1_checked)
{
_UncheckAllButtons();
if (i_checked)
{

m_ui.m_action_add window->setChecked(i_checked);

CanvasMouseController::GetInstance().SetActiveMouse(IMouse::MouseType::EAdd
Window);
h

else

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

s

connect(m_ui.m_action_measurements,
&QAction::triggered,
[this](bool i_checked)
{
_UncheckAllIButtons();
if (i_checked)
{

m_ui.m_action_measurements->setChecked(i_checked);

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::EMea
surement);

}

else

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

$)s
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connect(m_ui.m_action_show_status_bar, &QAction::changed, this,
&MainWindow:: ToggleShowStatusBarAction);

b
void MainWindow:: ConnectActions()
{
connect(m_ui.m_action_new_plan, &QAction::triggered, this,
&MainWindow::NewPlan);
connect(m_ui.m_action_save_file, &QAction::triggered, this,
&MainWindow::SavePlan);
connect(m_ui.m_action_save_as, &QAction::triggered, this,
&MainWindow::SaveAsPlan);
connect(m_ui.m_action_open_file, &QAction::triggered, this,
&MainWindow::OpenPlan);
connect(m_ui.m_action_show_status_bar, &QAction::changed, this,
&MainWindow:: ToggleShowStatusBarAction);
connect(m_ui.m_action_close application, &QAction::triggered,  this,
&MainWindow::close);
connect(m_ui.m_action_hotkeys, &QAction::triggered, this,
&MainWindow::ShowHotkeysHelp);
connect(m_ui.m_action_preferences, &QAction::triggered, this,
&MainWindow::OpenPreferences);
connect(m_ui.m_action_log, &QAction::triggered, this,
&MainWindow::ShowLog);
connect(m_ui.m_save as image, &QAction::triggered, this,
&MainWindow::SavePlanAsImage);
connect(&Logger::Getlnstance(), &Logger::changed, this,
&MainWindow:: EditLog);
connect(m_ui.m_action_undo, &QAction::triggered, [&]()
{

UndoRedoManagerController::GetInstance().Undo();
MainWindowController::GetInstance().UpdateObjectTree();
$);

connect(m_ui.m_action redo, &QAction::triggered, [&]()
{
UndoRedoManagerController::GetInstance().Redo();
MainWindowController::GetInstance().UpdateObjectTree();

$)s

connect(&UndoRedoManagerController::GetInstance(),
&UndoRedoManager::UndoChangedSignal,
[this](bool i new_state)

{
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m_utr.m_action_undo->setEnabled(i new_state);

$)s

connect(&UndoRedoManagerController::GetInstance(),
&UndoRedoManager::RedoChangedSignal,
[this](bool i_new_state)

{
m_ui.m_action redo->setEnabled(i new_state);
1);
b
void MainWindow:: InitializeProperties()
{

PropertiesController::Getlnstance().SetPropertiesFrame(m_ui.m_prop_container);

}

void MainWindow:: ConnectTreeView()

{
MainWindowController::Getlnstance().UpdateObjectTree();

m_ui.m_tree_view_project->setModel(MainWindowController::GetInstance().GetTre
eModel().get());

m_ui.m_tree view_project->setSelectionModel(MainWindowController::GetInstance
().GetSelectionModel().get());

m_ui.m_tree_view_project->setSelectionBehavior(QAbstractltemView::SelectRows)

b

m_ui.m_tree_view project->setSelectionMode(QAbstractitemView::ExtendedSelecti
on);

m_ui.m_tree_view_project->expandAll();

connect(m_ui.m_tree view_project->selectionModel(),

&QIltemSelectionModel::selectionChanged, this,
&MainWindow:: ReselectObjects);
b
void MainWindow::ToggleShowStatusBarAction()
{

if (m_ui.m_action_show_status bar->1sChecked())
m_ui.m_statusbar->show();

else
m_ui.m_statusbar->hide();

}
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void MainWindow::NewPlan()

{

Project::Getlnstance().ClearPlan();

m_file name.clear();

m_file name for auto save.clear();

_ClearUndoRedo();
MainWindowController::GetInstance().UpdateObjectTree();
Logger::Getlnstance(). WriteToLog("\tNew plan created");

}

void MainWindow::SaveAsPlan()

{
QString file name = QFileDialog::getSaveFileName(this,

tr("Save Plan"), "",
tr("PLN Files (*.pln);;All Files (*)"));
m_file name = file name.toLocal8Bit().constData();
if (!m_file name.empty())
{
Project::Getlnstance().SavePlan(m_file name);
m_ui.m_statusbar->showMessage("Saved");
_ClearUndoRedo();

h
b

void MainWindow::SavePlan()

{

if (!m_file name.empty())
{
Project::Getlnstance().SavePlan(m_file name);
m_ui.m_statusbar->showMessage("Saved");
_ClearUndoRedo();
§

else
SaveAsPlan();

}

void MainWindow::OpenPlan()

{
if (Project::Getlnstance().IsPlanEmpty())

{
_OpenPlan();

}

else

{
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int pressed = _GetExitDecision();
if (!(pressed == QMessageBox::Cancel))

{
if (pressed == QMessageBox:: Yes)
SavePlan();
_OpenPlan();
}
f
f
void MainWindow:: OpenPlan()
{

QString file name = QFileDialog::getOpenFileName(this,
tr("Open Plan"), "",
tr("PLN Files (*.pln);;All Files (*)"));
std::string path_to_file = file name.toLocal8Bit().constData();
if (path_to_file.empty()) return;
m_file name = path_to_file;
try
{
_UncheckAllButtons();

CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

_ClearUndoRedo();

Project::Getlnstance().OpenPlan(path_to_file);

b

catch (std::invalid argument &err)
{
m_file name ="";
QString i_message = err.what();
QMessageBox message;
message.setText(i_message);
message.exec();

h
h

void MainWindow:: UncheckAllButtons()
{
m_ui.m_action_add wall->setChecked(false);
m_ui.m_action_add polywall->setChecked(false);
m_ui.m_action_add _rectangle->setChecked(false);
m_ui.m_action_move_vertex->setChecked(false);
m_ui.m_action_move wall->setChecked(false);
m_ui.m_action_add vertex->setChecked(false);
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m_ul.m_action_add_furniture->setChecked(false);
m_ui.m_action_add window->setChecked(false);
m_ui.m_action_measurements->setChecked(false);
m_ui.m_action_add door->setChecked(false);
m_ui.m_action_move_object->setChecked(false);

m_ui.m_action_rotate_object->setChecked(false);

}

void MainWindow:: OpenWindow3D()
{
Project& project = Project::Getlnstance();
long long selected cam i1d = -1;

try
{
Viewer3D viewer3D(project.GetPlan(), this);
viewer3D.SetWallTexturePath(Settings::GetInstance(). GetPathToWall Texture());
viewer3D.SetFloorTexturePath(Settings::GetInstance().GetPathToFloorTexture());
viewer3D.SetDoorTexturePath(Settings::Getlnstance().GetPathToDoorTexture());
Logger::Getlnstance(). WriteToLog("\tViewer3D opened");
viewer3D.exec();

}

catch (std::exception& err)
{
m_file name ="";
QString i_message = err.what();
QMessageBox message;
message.setWindowTitle("Error");
message.setText(i_message);
message.exec();

}

if(selected cam id > -1)
project.Modify(selected cam id);
Logger::Getlnstance(). WriteToLog("\tViewer3D closed");

}

void MainWindow::OpenPreferences()
{
SettingsDialog settings dialog;
settings_dialog.exec();
if (settings_dialog.result() == QDialog::Accepted)
{
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CanvasMouseController::Getlnstance().SetActiveMouse(IMouse::MouseType::ESele
ction);

void MainWindow::ShowHotkeysHelp()

_UncheckAllButtons();
PropertiesController::GetInstance().Deactivate();

m_ui.m_canvas_view->UpdateGrid();

h
h

{
QString hotkeys_text = "Hotkeys list:\n";

std::vector<QString> hotkeys_vector;

int longest action_name = 0;
for (auto& action : findChildren<QAction*>())
{
if (action->shortcut().toString() !="")
longest action name = std::max(longest action name, action->text().length());

}

for (auto& action : findChildren<QAction*>())

1
if (action->shortcut().toString() 1= "")

{

QString hotkey string = action->text();

hotkey_string += QString(longest action name - action->text().length() + 10, '");
hotkey_string += action->shortcut().toString();

hotkey_string += QString("\n");

hotkeys vector.emplace back(hotkey string);

b

b
std::sort(hotkeys vector.begin(), hotkeys vector.end());

int index = 0;
for (auto& hotkey : hotkeys vector)

{

if ((index % 5) == 0)

hotkeys text += QString("\n");

hotkeys _text += hotkey;

index++;

b
QFont monospace font("Consolas");
monospace_font.setStyleHint(QFont::Monospace);
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QMessageBox message;
message.setWindowlcon(QIcon(":/icons/Help-icon.png"));
message.setWindowTitle("Hotkeys Help");
message.setText(hotkeys text);
message.setFont(monospace font);

message.exec();

}

void MainWindow:: ClearUndoRedo()
{
UndoRedoManagerController::GetInstance().Clear();
m_ui.m_action undo->setEnabled(false);
m_ui.m_action_redo->setEnabled(false);

}

void MainWindow::ShowLog()
{

m_ui.m_dock log->show();

}

void MainWindow:: EditLog()
{

m ui.m_log text browser->appendPlainText(QString(Logger::Getlnstance().GetLast
Changes().c_str()));

}

void MainWindow:: ReselectObjects()
{
auto selected ids=MainWindowController::Getlnstance().GetSelectedIDs();
Project::Getlnstance().ReselectObjectsByIDs(selected ids);

}

void MainWindow::SavePlanAsImage()

{
QString file name = QFileDialog::getSaveFileName(this,

"Save plan as image", "",
"Image Files(*.png *.jpg *.jpeg *.bmp);;All Files (*)");

if (file_name.isEmpty())

return;
QSize scene_size =
Project::Getlnstance().GetScene()->itemsBoundingRect().toRect().size();
greal  jackal coef =  (scene_size.width()>scene size.height())  ?

(2048.0f/scene_size.width()) : (2048.0f/scene_size.height());
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QPixmap
pixmap(Project::Getlnstance().GetScene()->itemsBoundingRect().toRect().size()*jac
kal coef);
QPainter painter(&pixmap);
std::unique ptr<QGraphicsScene> save_scene =
std::make unique<QGraphicsScene>();

save scene->setSceneRect(Project::Getlnstance().GetScene()->itemsBoundingRect()
);
for (auto item : Project::Getlnstance().GetScene()->items())

{

save scene->addItem(item);

}

QGraphicsView tmp view(save scene.get());
tmp_view.setBackgroundBrush(Qt::white);

tmp view.scale(1.0f,-1.0f);

tmp_view.fitInView(save scene->itemsBoundingRect().toRect());
painter.setRenderHint(QPainter:: Antialiasing);

tmp view.render(&painter, pixmap.rect(), tmp view.rect(), Qt::IgnoreAspectRatio);
pixmap.save(file_name);

for (auto item : save scene->items())

{
Project::Getlnstance().GetScene()->addItem(item);
b
b
int MainWindow:: GetExitDecision()
{

QMessageBox close box;

close box.setWindowTitle("Editor2D");

close box.setText("Do you want to save plan?");
close box.addButton(QMessageBox::Yes);

close box.setDefaultButton(QMessageBox::Yes);
close box.addButton(QMessageBox::No);

close box.setDefaultButton(QMessageBox::No);
close box.addButton(QMessageBox::Cancel);

close box.setDefaultButton(QMessageBox::Cancel);
return close box.exec();

}

MainWindowController.h:
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pragma once

class QStandardItemModel;
class QStandardItem;

class MainWindowController : public QObject

{
Q_OBJECT

public :
static MainWindowController &GetInstance();
std: :shared_ptr<QStandardItemModel> GetTreeModel();
std::shared_ptr<QItemSelectionModel> GetSelectionModel();
void ChangeStatusBarText(QString i message);
void UpdateObjectTree();
void UpdateObjectTreeWalls();
void UpdateObjectTreeFurnitures();

std::vector<long long> GetSelectedIDs();
signals :

void StatusBarUpdateSignal(QString i_message, int i_time_out
private:

MainWindowController();

MainWindowController(const MainWindowController&) = delete;

MainWindowController& operator=(const MainWindowController&) = delete;
private:

std::shared_ptr<QStandardItemModel> mp_object_tree_model;

std::shared_ptr<QItemSelectionModel> mp_selection;

QStandardItem* mp_root_furniture;

QStandardItem* mp_root_walls;

QStandardItem* mp_plan;

std::map<std::string, QIcon> m_icons;

1

0);

MainWindowController.cpp:

#include "stdh.h"

#include "MainWindowController.h"
#include "Project.h"

#include "UIObjects/UIWall.h"

#include <CoreData/Wall.h>
#include <CoreData/Plan.h>
#include <CoreData/Furniture.h>
#include <CoreData/Door.h>
#include <CoreData/Window.h>

MainWindowController& MainWindowController: :GetInstance()

{

static MainWindowController main_window_controller_instance;
return main_window_controller_instance;

}

std: :shared_ptr<QStandardItemModel> MainWindowController::GetTreeModel()
{

return mp_object_tree_model;

}

std: :shared_ptr<QItemSelectionModel> MainWindowController: :GetSelectionModel()
{

return mp_selection;

}

void MainWindowController::ChangeStatusBarText(QString i_message)
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1
emit StatusBarUpdateSignal(i_message);

}

std::vector<long long> MainWindowController: :GetSelectedIDs()
{
auto& selected_items = mp_selection->selectedRows();
std::vector<long long> selected_ids;
for (auto& item : selected_items)

selected_ids.push_back(mp_object_tree_model->itemFromIndex(item)->data().toLonglLong());
}

return selected_ids;

}

void MainWindowController: :UpdateObjectTree()
{
UpdateObjectTreeFurnitures();
UpdateObjectTreeWalls();

}

void MainWindowController::UpdateObjectTreeWalls()
{
mp_selection->blockSignals(true);
mp_root_walls->removeRows (@, mp_root_walls->rowCount());
long long object_count = 0;
std::vector<QStandardItem*> wall items;
auto walls = Project::GetInstance().GetPlan().GetWalls();
auto selected_ids = Project::GetInstance().GetIdSelectedObjects();
for (const auto& elem : walls)
{
wall items.emplace_back(new QStandardItem(m_icons["wall"],
QString("Wall ") + std::to_string(elem->GetId()).c_str()));
wall items.back()->setData(elem->GetId());
wall_items.back()->setFlags(Qt::ItemIsSelectable| Qt::ItemIsEnabled);
long long object_index_door = 0;
for (auto& door : elem->GetDoors())
{
wall_items.back()->appendRow((new QStandardItem(m_icons["door"],
QString("Door ") + std::to_string(door->GetId()).c_str())));
wall items.back()->child(object_index_door)->setData(door->GetId());
wall_items.back()->child(object_index_door)->setFlags(Qt::ItemIsSelectable]|
Qt::ItemIsEnabled);
object_index_door++;

}

long long object_index_window = object_index_door;
for (auto& window : elem->GetWindows())
{
wall_items.back()->appendRow((new QStandardItem(m_icons["window"],
QString("Window ") + std::to_string(window->GetId()).c_str())));
wall items.back()->child(object_index_window)->setData(window->GetId());
wall items.back()->child(object_index_window)->setFlags(Qt::ItemIsSelectable]
Qt::ItemIsEnabled);
object_index_window++;

}
}

for (const auto& wall : wall_items)
{
mp_root_walls->appendRow(wall);
if (std::find(selected_ids.begin(), selected_ids.end(), wall->data()) !=
selected_ids.end())
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1
mp_selection->select(mp_object_tree_model->indexFromItem(wall),

QItemSelectionModel: :Select
I

QItemSelectionModel: :Rows);
}

if (wall->hasChildren())
{

for (int i = @; i < wall->rowCount(); ++i)

{
if (std::find(selected_ids.begin(), selected_ids.end(), wall->child(i)->data()) !=

selected_ids.end())

mp_selection->select(mp_object_tree_model->indexFromItem(wall->child(i)),
QItemSelectionModel: :Select
I

QItemSelectionModel: :Rows);

}
}
}
}
mp_selection->blockSignals(false);
}
void MainWindowController::UpdateObjectTreeFurnitures()
{

mp_selection->blockSignals(true);
mp_root_furniture->removeRows (@, mp_root_furniture->rowCount());
auto selected_ids = Project::GetInstance().GetIdSelectedObjects();
std::vector<QStandardItem*> furniture_items;
auto furnitures = Project::GetInstance().GetPlan().GetFurniture();
for (const auto& elem : furnitures)

{

std::string furniture_type;

switch (elem->GetType())

{

case CoreData::FurnitureType::EFurnitureSofa:

furniture_type = "Sofa ";
break;
case CoreData::FurnitureType::EFurnitureSafe:

furniture_type = "Safe ";

break;

case CoreData::FurnitureType::EFurnitureCabinet:
furniture_type = "Cabinet ";
break;

case CoreData::FurnitureType::EFurnitureChair:
furniture_type = "Chair ";
break;

case CoreData::FurnitureType::EFurnitureTable:
furniture_type = "Table ";
break;

default:
furniture_type = "Unknown furniture ";
break;

}

furniture_items.emplace_back(new QStandardItem(m_icons["furniture"],
QString(furniture_type.c_str()) + std::to_string(elem->GetId()).c_str()));

furniture_items.back()->setData(elem->GetId());

furniture_items.back()->setFlags(Qt::ItemIsSelectable| Qt::ItemIsEnabled);

}

for (const auto& furniture : furniture_items)

{
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mp_root_furniture-s>appendrow(furniture);
if (std::find(selected_ids.begin(), selected_ids.end(), furniture->data()) !=
selected_ids.end())
{
mp_selection->select(mp_object_tree_model->indexFromItem(furniture),
QItemSelectionModel: :Select
|

QItemSelectionModel: :Rows);
}
}
mp_selection->blockSignals(false);

}

MainWindowController: :MainWindowController()

{

QIcon icon_line;

icon_line.addFile(QStringLiteral(":/icons/vector-path-1line-128x128.png"), QSize(),
QIcon::Normal, QIcon::0ff);

QIcon icon_furniture;

icon_furniture.addFile(QStringLiteral(":/icons/furniture.png"), QSize(), QIcon::Normal,
QIcon::0ff);

QIcon icon_door;

icon_door.addFile(QStringLiteral(":/icons/Iconsmind-Outline-Door.ico"), QSize(),
QIcon::Normal, QIcon::0ff);

QIcon icon_window;

icon_window.addFile(QStringLiteral(":/icons/Window.png"), QSize(), QIcon::Normal,
QIcon::0ff);

m_icons.insert(std::pair<std::string, QIcon>("wall", icon_line));
m_icons.insert(std::pair<std::string, QIcon>("furniture"”, icon_furniture));
m_icons.insert(std::pair<std::string, QIcon>("door", icon_door));
m_icons.insert(std::pair<std::string, QIcon>("window", icon_window));

mp_object_tree_model = std::make_shared<QStandardItemModel>();
mp_selection = std::make_shared<QItemSelectionModel>(mp_object_tree_model.get());

mp_root_walls = new QStandardItem(m_icons["wall"], "Walls");
mp_root_walls->setSelectable(false);

mp_root_furniture = new QStandardItem(m_icons["furniture"], "Furniture");
mp_root_furniture->setSelectable(false);

mp_plan = new QStandardItem(m_icons["rectangle"], "Plan");
mp_plan->setSelectable(false);

mp_object_tree_model->appendRow(mp_plan);

mp_plan->appendRow(mp_root_walls);
mp_plan->appendRow(mp_root_furniture);

}

Project.h:

#pragma once
#include "UIObjects/IUIOBject.h"
#include "ScaleManager.h"

#include <CoreData/IDatabase.h>
#include <CoreData/FurnitureEnum.h>
#include <CoreData/ParameterObjects/RoomParameters.h>

class QGraphicsScene;
class QPointF;
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namespace 5er‘1a11

class XmlSerial

}

namespace CoreDat
{
class Plan;
class Wall;
class Furniture
class Door;
class IParamete
class DoorParam
class WindowPar
class IMoveRota
enum class Zone

}

#pragma warning(p
#pragma warning(d

class Project :
{

public:
struct Node

static Proj

bool IsPlan
QGraphicsSc

void GetWal

CoreMath:
CoreMath:

const std:
const std:
const std:

const std:

CoreMath:

—
zer

izerWriter;

a

J

rObject;
eters;
ameters;
te;
Type;

ush)
isable:4251)

CoreData::IDatabase

SelectionInfo;

ect& GetInstance();

Empty();
ene *GetScene();

1ParamById(

long long i_id,
long long& o begin_id,
long long& o _end_id,

:Vector2D &o_begin,
:Vector2D &o_end,

long long &o height) const;

:shared ptr<CoreData:
:shared_ptr<CoreData:
:shared_ptr<CoreData:

:shared_ptr<CoreData:
IUIObject* GetUIObjectById(long

void GetFurnitureParamById(
long long i_id,

:Vector2D& o _pos,

double &o direction_angle,
long long &o_width,
long long &o_length,
long long &o_height,
CoreData: :FurnitureType &o_type,
bool &o valid) const;

Project(const Project&) = delete;
Project(Project&&) = delete;
Project& operator= (const Project&) = delete;
Project& operator= (Project&&) = delete;

void OpenPlan(std::string i filename);
void SavePlan(std::string i_filename);
void ClearPlan();

void SetScene(QGraphicsScene *ip scene);

:Wall> GetWallById(long long i _id) const;
:WallNode> GetWallNodeById(long long i id) const;
:Furniture>GetFurnitureById(long long i_id) const;

:IMoveRotate> GetObjectById(long long i id) const;

long i_id) const;
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void GetDoorParamById(
long long i_id,
long long &o_shift,
long long &o_width,
long long &o_height,
bool &o is direction_ up,
long long &o begin node id,
long long &o_end_node_id) const;

void GetWindowParamById(
long long i_id,
long long& o width,
long long& o_height,
long long& o _left_shift,
long long& o bottom shift,
long long& o _begin node_id,
long long& o end node_id);

long long AddNodeToPlan(
CoreMath: :Vector2D i_position,
long long i id = -1);

long long AddWallToPlan(
long long i begin_id,
long long i_end_id,
long long i_height,
long long i id = -1);

long long AddFurnitureToPlan(
const CoreMath::Vector2D& i_pos,
double i direction_angle,
long long i _width,
long long i_length,
long long i _height,
CoreData: :FurnitureType i_type,
bool i_valid,
long long i id = -1);

void UpdateFurniture();
void CheckFurnitureValid();

CoreData: :RoomParameters GetRoomParamsById(long long i _id);
std::vector<CoreData: :RoomParameters> GetAllRoomsParams() const;

long long AddDoorToPlan(
long long i shift,
long long i width,
long long i_height,
bool i is direction up,
long long i_begin_node_id,
long long i_end node_id,
long long i id = -1);

long long AddDoorToPlan(

const CoreData::DoorParameters &i_param,
std::pair<long long, long long> i wall ids);

long long AddWindowToPlan(
const CoreData::WindowParameters &Ii_param,
std::pair<long long, long long> i wall ids);
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Tong long AddWindowloPlan(
long long i left shift,
long long i_bottom_shift,
long long i_width,
long long i _height,
long long i_begin_node_id,
long long i_end node_id,
long long i id = -1);

void EraseObjects();

long long GetWallUnderCursor(const CoreMath::Vector2D& i coordinates) const;

bool TrySelect(const CoreMath::Vector2D& i coordinates, bool i cumulative);

long long TrySelect(const CoreMath::Vector2D& i left top, const CoreMath::Vector2D&

i_right_bottom, bool i_cumulative);

bool TrySelectNodes(const CoreMath::Vector2D& i_coordinates, bool i_cumulative);
bool TrySelectWallNodes();
void UnselectAll();

long long TrySelectObject(const CoreMath::Vector2D& i coordinates);
bool TryMoveObject(const CoreMath::Vector2D &i shift position, double

i _shift_direction_angle, long long i _id);

bool TryMoveNodesRelative(const CoreMath::Vector2D& i _shift);

void SetNodeSelection(const std::vector<NodeSelectionInfo>& i _selection_info);
std::vector<NodeSelectionInfo> GetNodeSelectionInfo() const;

void EraseObjectById(long long i_id);

void EraseRooms();

CoreData: :RoomParameters TrySelectRoom(
const CoreMath::Vector2D &i_user_click position,
std: :vector<CoreData: :RoomParameters> &o_deleted rooms);

const CoreData::Plan& GetPlan() const;
std::vector<long long> GetIdSelectedObjects() const;
void ReselectObjectsByIDs(std::vector<long long>);

void Register(CoreData::Wall* ip camera) override final;
void Register(CoreData::Furniture *ip furniture) override final;
void Register(CoreData::Room* ip room) override final;
void Register(
CoreData: :Door* ip_door,
std::weak ptr<CoreData::WallNode> i begin node,
std: :weak_ptr<CoreData::WallNode> i _end node) override final;

void Register(
CoreData: :Window* ip_window,
std::weak_ptr<CoreData::WallNode> i_begin_node,
std: :weak_ptr<CoreData::WallNode> i end node) override final;
bool HasSurveillanceArea() const ;
bool Unregister(long long i id) override final;
bool Modify(long long i_id) override final;
bool ModifyWallByNodesIds(long long i nodel, long long i node2);
template<typename IType> std::vector<IType*> GetItems();
struct NodeSelectionInfo

{

long long m_wall node_id;

}s
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private:

Project();

~Project() = default;
void _UpdateSelectedObjectsProperties();

private:
std::vector<std: :weak_ptr<CoreData::WallNode>> m_selected_nodes;
std::map<long long, std::unique_ptr<IUIObject>> m_items_map;

std::unique_ptr<CoreData::Plan> mp_plan;

QGraphicsScene *mp_scene;
const double eps = 0.0001;
}s

template<typename IType> std::vector<IType*> Project::GetItems()

std::vector<IType*> items;

for (auto &elem : m_items_map)

if (IType *item = dynamic_cast<IType*>(elem.second.get()))

items.push_back(item);

return items;

}

#pragma warning(pop)

Project.cpp:

#include "stdh.h"

#include "Project.h"

#include "UlPropertiesBase.h"
#include "UlObjects/UIWall.h"
#include "MainWindowController.h"
#include "PropertiesController.h"
#include "UIObjects/UIFurniture.h"
#include "UIObjects/UIDoor.h"
#include "UIObjects/UIWindow.h"
#include "UIObjects/UIRoom.h"
#include "Logger.h"

#include "Settings.h"

#include "UndoRedoManagerController.h"

#include "Commands/RemoveWallCommand.h"
#include "Commands/RemoveFurnitureCommand.h"
#include "Commands/RemoveDoorCommand.h"
#include "Commands/RemoveWindowCommand.h"
#include "Commands\MoveRotateObjectCommand.h"

#include <CoreLogic/RoomInternalLogic.h>

#include <CoreLogic/Utility.h>

#include <CoreData/IMoveRotate.h>
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F#include <CoreData/Door.h>

#include <CoreData/Wall.h>

#include <CoreData/WallNode.h>

#include <CoreData/Window.h>

#include <CoreData/Room.h>

#include <CoreData/Plan.h>

#include <CoreData\ParameterObjects\DoorParameters.h>
#include <CoreData\ParameterObjects\WindowParameters.h>
#include <CoreMath/CompGeom.h>

#include <ImportExportLib/XmlSerializer.h>

#include <ImportExportLib/XmlDeserializer.h>

Project::Project() : mp_plan(std::make unique<CoreData::Plan>())

{
mp_plan->SetOwner(this);

b

Project& Project::Getlnstance()
{

static Project project;
return project;

b
void Project::SetScene(QGraphicsScene *ip_scene)
{
mp_scene = ip_scene;
b
QGraphicsScene *Project::GetScene()
{
return mp_scene;
b
void Project::OpenPlan(std::string i_filename)
{
Serializer::XmlDeserializer xmlreader(i_filename);
ClearPlan();

mp_plan->Deserialize(xmlreader);

//Setting id of last element in opened file

if (!m_items_map.empty())
mp_plan->SetldToFactory(m_items_map.rbegin()->first + 1);

MainWindowController::GetInstance().UpdateObjectTree();
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Logger::Getlnstance(). Write ToLog("\tPlan loaded from " +1i_filename );
b

void Project::SavePlan(std::string i_filename)

{

Serializer:: XmlSerializer xmlwritter(i_filename);
mp_plan->Serialize(xmlwritter);
Logger::Getlnstance(). WriteToLog("\tPlan saved to " +1i_filename );

}

void Project::ClearPlan()

{
mp_plan->Clear();

}

long long Project::AddNodeToPlan(CoreMath::Vector2D i_position, long long i id)
{
auto rooms = mp_plan->GetRooms();
for (int index = 0; index < rooms.size(); index++)
if (CoreMath::PointInPolygon(i_position,
CoreLogic::ConvertRoomNodesToPolygon(rooms|[index]->GetRoomNodes())))
EraseObjectByld(rooms[index]->Getld());
return mp_plan->AddNode(i_position, i_id);

}

long long Project::AddWallToPlan(long long i begin id, long long i _end id, long
long i_height, long long i _id)
{
long long new wall id = mp plan->AddWall(i_begin id, i end id, i height, i id);
return new_wall id;

}

long long Project:: AddDoorToPlan(
long long i_shift,
long long i_width,
long long i_height,
bool i_is_direction_up,
long long i_begin node id,
long long i_end node id,
long long 1 id)

{
return mp_ plan->AddDoor(i_shift, i width, i height, i is direction up,
1 _begin node id,1 end node id, i id);
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long long Project::AddDoorToPlan(
const CoreData::DoorParameters &1 _param,
std::pair<long long, long long>1 wall ids)
{
return mp_plan->AddDoor(
1 param.m_shift, 1 param.m width, 1 param.m_height,
1_param.m_is_direction_up,
1_wall ids.first, 1 wall ids.second, i param.m_preferable id);

}

long long Project:: AddWindowToPlan(
const CoreData::WindowParameters &i_param,
std::pair<long long, long long>1 wall ids)
{
return mp_ plan->AddWindow(i_param.m_left shift, 1 param.m_bottom_shift,
1 param.m_width, i param.m_height,
1 wall ids.first, 1 wall ids.second, 1 param.m_preferable id);

}

long long Project:: AddWindowToPlan(

long long i_left shift,

long long i_bottom_ shift,

long long 1_width,

long long i_height,

long long 1i_begin node id,

long long i_end node id,

long long i_1d)

{

return mp plan->AddWindow(i_left shift, 1 bottom shift, i width, i height,

1 _begin node id, 1 end node id, i id);

}

std::vector<long long> Project::GetldSelectedObjects() const

{

std::vector<long long> id_for delete;

for (const auto &pair : m_items_map)

1
if (pair.second->IsSelected())
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1d_for_delete.push_back(pair.first);
b

return id_for_delete;

}

long long Project::AddFurnitureToPlan(
const CoreMath::Vector2D& 1 pos,
double i_direction_angle,
long long 1_width,
long long i_length,
long long i_height,
CoreData::FurnitureType i_type,
bool i_valid,
long long i_id)

{
return mp_plan->AddFurniture(i_pos, i _direction_angle, 1 width, i _length,
1_height, 1_type, 1 valid, i_id);
h

CoreData::RoomParameters Project::GetRoomParamsByld(long long i_id)

{

for (const auto &room : mp plan->GetRooms())
if (room->Getld() ==1_id)
return room->GetParameters();
return CoreData::RoomParameters();

}

std::vector<CoreData::RoomParameters> Project::GetAllRoomsParams() const

{

std::vector<CoreData::RoomParameters> rooms;

for (const auto &room : mp plan->GetRooms())
rooms.push_back(room->GetParameters());
return rooms;

}

void Project::EraseObjects()
{

std::vector<long long> id_for delete = GetldSelectedObjects();

std::vector<QUndoCommand *> commands;
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for (auto wall_obj_ pointer : Project::GetInstance().GetPlan().GetWalls())
{
//erase doors
for (size t1=0;1<wall obj pointer->GetDoors().size(); i++)

{
if  (std::find(id_for delete.begin(), 1d for delete.end(),
wall obj pointer->GetDoors()[1]->Getld()) !=1d for delete.end())
commands.push back(new
RemoveDoorCommand(wall obj pointer->GetDoors()[1]->Getld()));
if (wall obj pointer->GetDoors().empty())
break;

}

//erase windows
for (size t1=0;1<wall obj pointer->GetWindows().size(); i++)

{
if  (std::find(id for delete.begin(), 1id for delete.end(),
wall obj pointer->GetWindows()[i]->Getld()) !=id for delete.end())
commands.push back(new
RemoveWindowCommand(wall obj pointer->GetWindows()[1]->Getld()));
if (wall obj pointer->GetWindows().empty())
break;

b

if  (std::find(id_for delete.begin(), 1id for delete.end(),
wall obj pointer->Getld()) !=1d for delete.end())

{
for (const auto &door : wall obj pointer->GetDoors())

commands.push back(new RemoveDoorCommand(door->Getld()));
for (const auto &window : wall obj pointer->GetWindows())

commands.push back(new RemoveWindowCommand(window->Getld()));
commands.push back(new RemoveWallCommand(wall obj pointer->Getld()));

b
h

for (auto furniture obj pointer : Project::Getlnstance().GetPlan().GetFurniture())

{
if  (std::find(id_for delete.begin(), id for delete.end(),
furniture obj pointer->Getld()) !=1d for delete.end())
commands.push_back(new

RemoveFurnitureCommand(furniture obj pointer->Getld()));

}

UndoRedoManagerController::GetInstance(). PushGroup(commands);
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MainWindowController::GetInstance(). UpdateObject Tree();
}

long long Project::GetWallUnderCursor(const CoreMath::Vector2D &
1_coordinates) const
{
double selection_tolerance =
ScaleManager::Getlnstance().GetSelectionTolerance();
const long long select tolerance sqr = selection tolerance * selection_tolerance *
Settings::Getlnstance().GetGridStep() / 1000;
std::pair<long long, long long> nearest wall = std::make pair(-1LL,
select tolerance sqr);
for (const auto& wall : mp_plan->GetWalls())

{
const long long wall dist = CoreMath::DistanceSqr(wall->GetBegin(),
wall->GetEnd(), i_coordinates);
if (wall_dist < nearest wall.second)
{
nearest wall.first = wall->Getld();
nearest wall.second = wall_dist;

b
b

return nearest wall.first;

}

void Project::EraseObjectByld(long long i_id)
{
mp_plan->DeleteltemByld(i_id);
b

void Project::EraseRooms|()
{
auto rooms = mp_plan->GetRooms();
for (int index = 0; index < rooms.size(); ++index)
{
EraseObjectByld(rooms[index]->Getld());
§
§

CoreData::RoomParameters Project::TrySelectRoom(const CoreMath::Vector2D &
1_user_click position, std::vector<CoreData::RoomParameters> &o_deleted rooms)

{

{pe

T

T Tt KILIM-37109.045430.04.13




std::vector<std::shared ptr<CoreData::WallNode>> room nodes =
CoreLogic::TryGetRoomNodes(
1_user_click position,
mp_plan->GetWalls());

std::vector<CoreMath::Vector2D> room_points;

for (auto& node : room nodes)
room_points.push_back(node->GetPosition());

if (room_nodes.size() != 0)

{
auto const internal rooms = CoreLogic::GetRoomlInternals(room_nodes,
mp_plan->GetWalls());
std::vector <std::vector<CoreMath::Vector2D>> internal rooms_points;

for (auto &internal room : internal rooms)
{
std::vector<CoreMath::Vector2D> internal room_points;
for (auto &node : internal room)
internal room_points.push back(node->GetPosition());

internal rooms points.emplace back(internal room points);

b

std::vector<CoreMath::DirectedSegment> segments union =
CoreLogic::ConvertRoomNodesToPolygon(room_points);
for (auto internal room_points : internal rooms_points)
{
segments_union = CoreMath::SubtractPolygon(segments union,
CoreLogic::ConvertRoomNodesToPolygon(internal room_points));

}

std::vector<long long> deleting rooms 1id;

for (auto & zone : mp_ plan->GetRooms())

{
if (zone->GetType() == CoreData::ZoneType::ECommonZone)

{
std::vector<CoreMath::DirectedSegment>  checking zone =
CoreLogic::ConvertRoomNodesToPolygon(zone->GetRoomNodes());
for (auto internal room_points : zone->GetlnternalRoomNodes())
{
checking zone = CoreMath::SubtractPolygon(checking zone,
CoreLogic::ConvertRoomNodesToPolygon(internal room_points));
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§

if (CoreMath::IntersectPolygons({ segments union,checking zone }).size() !=
0)
{
segments_union = CoreMath::UnionPolygons({
segments_union,checking zone });
deleting rooms_id.emplace back(zone->Getld());

}

}
b

if (segments union.empty())
return CoreData::RoomParameters();

for (auto deleting room_id : deleting rooms_id)
{
o_deleted rooms.push back(GetRoomParamsByld(deleting room id));
mp_plan->DeleteltemByld(deleting_room _id);
}
CoreLogic::ConvertPolygonToRoom(room_points, internal rooms points,
segments_union);

long long room id = mp plan->AddRoom(room_ points,
internal rooms_points,CoreData::ZoneType::ECommonZone);
return CoreData::RoomParameters(room_points, internal rooms_ points,
CoreData::ZoneType::ECommonZone, room _id);

}

return CoreData::RoomParameters();

}

bool Project::TrySelect(const CoreMath::Vector2D& 1 coordinates, bool
1_cumulative)
{
if (!1_cumulative)
UnselectAll();

PropertiesController::Getlnstance().DeletePropertiesWindow();
MainWindowController::GetInstance().UpdateObjectTree();
for (auto r_iter = m_items map.rbegin(); r_iter !=m_items map.rend(); r_iter++)
if (r_iter->second->TrySelect(i_coordinates))
{
MainWindowController::GetInstance(). UpdateObjectTree();
_UpdateSelectedObjectsProperties();
return true;
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}

return false;

}

long long Project:: TrySelectObject(const CoreMath::Vector2D& i_coordinates)
{
double selection_tolerance =
ScaleManager::Getlnstance().GetSelectionTolerance();
for (auto& furniture : mp plan->GetFurniture())
1f(CoreMath::IsPointlnsideOfRectObject(
1_coordinates,
furniture->GetWidth(),
furniture->GetLength(),
furniture->GetPosition(),
furniture->GetDirectionAngle())
)

{

return furniture->Getld();

b

return -1;

}

const std::shared ptr<CoreData::IMoveRotate> Project::GetObjectByld(long long
1 id) const

{

for (const auto &furniture : mp plan->GetFurniture())
if(furniture->Getld() ==1_id)
{

return furniture;

}

return nullptr;

}

IUIObject* Project::GetUIObjectByld(long long i id) const
{
if (m_items map.find(i_id) != m_items map.end())
{
return m_items_map.at(i_id).get();

}

return nullptr;

}

long long Project::TrySelect(const CoreMath::Vector2D& 1i_left top, const
CoreMath::Vector2D& i _right bottom, bool i _cumulative)

{
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if (I1_cumulative)
UnselectAll();

long long selected items = 0;
CoreMath::Vector2D left top(std::min(i_left top.m x, i right bottom.m_x),
std::max(1_left top.m_y, 1 right bottom.m_y));
CoreMath::Vector2D right bottom(std::max(i_left top.m_x, 1_right bottom.m_x),
std::min(i_left top.m vy, 1 right bottom.m y));

for (auto r_iter = m_items_map.rbegin(); r_iter !=m_items map.rend(); r_iter++)
if (r_iter->second->TrySelect(left top, right bottom))
++selected items;
PropertiesController::Getlnstance().DeletePropertiesWindow();
MainWindowController::GetInstance().UpdateObjectTree();
_UpdateSelectedObjectsProperties();
return selected items;

}

bool Project::TrySelectNodes(const CoreMath::Vector2D& 1 coordinates, bool
1_cumulative)

{
double selection_tolerance =
ScaleManager::Getlnstance().GetSelectionTolerance();

if(!1_cumulative)
m_selected_nodes.clear();

bool selected = false;
for (auto& wall node : mp plan->GetWallNodes())

{
if (CoreMath::DistanceSqr(wall node->GetPosition(), 1 coordinates) <=
selection_tolerance * selection_tolerance)
{
bool found = false;
for (auto& selected node : m_selected nodes)
{
auto p_node = selected node.lock();
if (!p_node)
continue;
if (p_node == wall _node)
{
found = true;
break;

;
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j
if (found)
{
m_selected nodes.push back(wall node);
selected = true;

j
b
h

return selected;

}

bool Project::TrySelectWallNodes()
{

m_selected nodes.clear();
auto& walls = GetPlan().GetWalls();

std::vector<long long> selected ids;
for (auto& pair : m_items map)
{
if (pair.second->IsSelected())
selected ids.push back(pair.first);

b

for (long long id : selected ids)
{

for (auto& wall : walls)
i{f (wall->Getld() == 1d)
éor(auto& wall node : {wall->GetBeginNode(), wall->GetEndNode()})
lgool found = false;
for (auto& selected node : m_selected nodes)

{

auto p_node = selected node.lock();
if (!p_node)

continue;
if (p_node == wall _node)

{

found = true;

break;

h
;
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if(Tound)
{
m_selected nodes.push back(wall node);
}
}
break;
}
}
!

return !m_selected nodes.empty();

}

void Project::UnselectAll()
{
for (auto& pair : m_items_map)
pair.second->Unselect();
PropertiesController::Getlnstance().DeletePropertiesWindow();
MainWindowController::GetInstance().UpdateObjectTree();

b
void Project:: UpdateSelectedObjectsProperties()
{
if (GetldSelectedObjects().size() == 1)
{

auto p_selected = m_items_map[GetldSelectedObjects().front()].get();
if (dynamic cast<UIPropertiesBase*>(p_selected))

{

PropertiesController::GetInstance(). AddPropertiesWindow(
dynamic_cast<UIPropertiesBase*>(p_selected));
PropertiesController::Getlnstance().Activate();

b
b
h

bool Project::TryMoveObject(const CoreMath::Vector2D &i_shift position, double
1 new_direction_angle, long long 1 _1d)

{
bool changed = false;

auto p_object = GetObjectByld(i_id);
if (!p_object)
return false;

if (i_shift position != CoreMath::Vector2D(0, 0))
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{

changed = true;
p_object->SetPosition(i_shift position + p_object->GetPosition());

b
if (fabs(i_new_direction angle - p_object->GetDirectionAngle()) > eps)
{

changed = true;
p_object->SetDirectionAngle(i new_direction_angle);

h
if (changed)
Modify(i_id);

return changed;

b
bool Project:: TryMoveNodesRelative(const CoreMath::Vector2D& i_shift)

{
if (i_shift == CoreMath::Vector2D(0, 0))

return false;
EraseRooms();

bool roll back = false;

auto move verts_fn = [this](const CoreMath::Vector2D& 1_shift)

{

for (auto& vertex : m_selected nodes)

{

auto p_wall _node = vertex.lock();
if (!p_wall node)
continue;

p_wall node->SetPosition(p wall node->GetPosition() + i_shift);

for (auto& wall : p_wall node->GetLinkedWalls())
{
auto p_wall = wall.lock();
if (p_wall)
{

Modify(p wall->Getld());
for (const auto& window : p_wall->GetWindows())

Modify(window->Getld());
for (const auto& door : p_wall->GetDoors())

Modify(door->Getld());
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}
}
55

move_verts_fn(i_shift);

std::unordered set<CoreData::Wall*> selected walls;
for (auto& node : m_selected nodes)
{
auto p_wall node = node.lock();
if (!p_wall node)
continue;
auto linked walls =p wall node->GetLinkedWalls();
for (auto& wall : linked walls)
{
auto p_wall = wall.lock();
if (p_wall)
selected walls.insert(p_wall.get());
}
h

for (auto& selected wall : selected walls)

{
for (const auto& wall : GetPlan().GetWalls())

{
if (wall.get() != selected wall &&
CoreMath::EdgesIntersectionType(
CoreLogic::ConvertWallToSegment(*selected wall),
CoreLogic::ConvertWallToSegment(*wall)) !=
CoreMath::EEdgelntersectionType::NO INTERSECTION)

{

if(wall->GetBeginNode() == selected wall->GetBeginNode() ||
wall->GetEndNode() == selected wall->GetEndNode() ||
wall->GetBeginNode() == selected wall->GetEndNode() ||
wall->GetEndNode() == selected wall->GetBeginNode())
continue;

roll back = true;
break;

}

h
if (roll_back)

{pe

T

T Tt KILIM-37109.045430.04.13




break;

if (Iroll_back)
{

return true;

§
move_verts fn(-1_shift);

return false;

}

void Project::UpdateFurniture()
{

for (const auto& furniture : GetPlan().GetFurniture())

{
Modify(furniture->Getld());
b

h

void Project::CheckFurnitureValid()
{

for (const auto &furniture : Project::Getlnstance().GetPlan().GetFurniture())

{

bool change = false;
for (const auto &wall : Project::Getlnstance().GetPlan().GetWalls())
{
bool intersect = CoreMath::IntersectionLineWithRectangle(
furniture.get()->GetPosition(),
furniture.get()->GetWidth(),
furniture.get()->GetLength(),
furniture.get()->GetDirectionAngle(),
wall.get()->GetBegin(),
wall.get()->GetEnd());

change |= intersect;

}

for (const auto  &furniture second
Project::Getlnstance().GetPlan().GetFurniture())

{
if (furniture.get()->Getld() != furniture second.get()->Getld())

{

{pe
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bool intersect = CoreMath::IntersectionRectangleWithRectangle(
furniture.get()->GetPosition(),
furniture.get()->GetWidth(),
furniture.get()->GetLength(),
furniture.get()->GetDirectionAngle(),
furniture second.get()->GetPosition(),
furniture second.get()->GetWidth(),
furniture second.get()->GetLength(),
furniture second.get()->GetDirectionAngle()

);

change |= intersect;

b

b

furniture.get()->SetValid(!change);
b

Project::Getlnstance().UpdateFurniture();

b

void  Project::SetNodeSelection(const  std::vector<Project::NodeSelectionInfo>&
1_selection_info)

{

m_selected nodes.clear();

for (auto& node info : 1 selection_info)

{
for (auto& wall node : GetPlan().GetWallNodes())
{
if (wall node->Getld() == node info.m wall node id)
{

bool found = false;
for (auto& selected node : m_selected nodes)

{

auto p_node = selected node.lock();
if (!p_node)

continue;
if (p_node == wall node)

{

found = true;
break;

b
h
if (found)
m_selected nodes.push back(wall node);
break;
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b
}
}
}

std::vector<Project::NodeSelectionInfo> Project::GetNodeSelectionInfo() const

{

std::vector<NodeSelectionInfo> selection info;
for (auto& node : m_selected nodes)
{
auto p_wall node = node.lock();
if (!p_wall node)
continue;

NodeSelectionInfo node info;
node info.m wall node id =p wall node->Getld();
selection_info.push back(node info);

b

return selection_info;

}

const CoreData::Plan& Project::GetPlan() const

{

return *mp_plan;

}

void Project::Register(CoreData::Wall *ip_wall)
{
m_items map.insert(std::pair<long long, std::unique ptr<IUIObject>>(
ip_wall->Getld(),
std::make unique<UIWall>(*ip_wall)));
MainWindowController::GetInstance(). UpdateObjectTreeWalls();
b

void Project::Register(CoreData::Furniture *ip furniture)
{
m_items map.insert(std::pair<long long, std::unique ptr<IUIObject>>(
ip_furniture->Getld(),
std::make unique<UIFurniture>(*ip_furniture)));
MainWindowController::GetInstance().UpdateObjectTreeFurnitures();

}

void Project::Register(CoreData::Room * ip_room)

{

m_items map.insert(std::pair<long long, std::unique ptr<IUIObject>>(
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Ip_room->Getld(),
std::make unique<UIRoom>(*ip room)));

}

void Project::Register(

CoreData::Door* ip_door,

std::weak ptr<CoreData::WallNode> i begin node,

std::weak ptr<CoreData::WallNode> 1 end node)

{

m_items map.insert(std::pair<long long, std::unique ptr<IUIObject>>(
ip_door->Getld(),
std::make unique<UIDoor>(*ip door, i_begin node, i_end node)));

MainWindowController::GetInstance().UpdateObjectTreeWalls();

h

void Project::Register(

CoreData::Window* ip_window,

std::weak ptr<CoreData::WallNode> i begin node,

std::weak ptr<CoreData::WallNode> 1 end node)

{

m_items map.insert(std::pair<long long, std::unique ptr<IUIObject>>(
ip_window->Getld(),
std::make unique<UIWindow>(*ip window, i_begin node, i_end node)));

MainWindowController::GetInstance().UpdateObjectTreeWalls();

f

bool Project::HasSurveillanceArea() const

{

return mp_plan->GetRooms().size()>0;

}

bool Project::Unregister(long long 1 _id)
{
return m_items map.erase(i_id) !=0;

}

bool Project::Modify(long long 1 _id)
{
if (m_items map.find(i_id) == m_items_map.end())
return false;
m_items map.find(i_id)->second->UpdateGraphicsltem();
return true;

}

bool Project::ModifyWallByNodesIds(long long 1_nodel, long long 1 _node2)

T
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{
for (const auto& wall : mp_plan->GetWalls())

{
if (wall->GetBeginNode()->Getld() == 1 _nodel || wall->GetBeginNode()->Getld()
==1_node2)
if (wall->GetEndNode()->Getld() == 1_nodel || wall->GetEndNode()->Getld()
==1_node2)
{
Modify(wall->Getld());
return true;

b
b

return false;

}

void Project::GetWallParamBylId(
long long 1 id,
long long& o _begin_id,
long long& o _end id,
CoreMath::Vector2D &o_begin,
CoreMath::Vector2D &o_end,
long long &o height) const
{
for (const auto &wall : mp plan->GetWalls())
if (wall->Getld() ==1_id)
{
o_begin id = wall->GetBeginNode()->Getld();
o_end id = wall->GetEndNode()->Getld();
o_begin = wall->GetBegin();
o_end = wall->GetEnd();
o_height = wall->GetHeight();
return;

b
h

const std::shared ptr<CoreData::Wall> Project::GetWallByld(long long i _id) const

{
for (const auto &wall : mp_plan->GetWalls())

if (wall->Getld() ==1_id)
{

return wall;

b

return nullptr;

}
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const std::shared ptr<CoreData::WallNode> Project::GetWallNodeByld(long long
1_id) const
{
for (const auto& node : mp plan->GetWallNodes())
{
if (node->Getld() ==1_id)
{
return node;
b
}

return nullptr;

}

const std::shared ptr<CoreData::Furniture> Project::GetFurnitureByld(long long
1 id) const
{
for (const auto& furniture : mp_plan->GetFurniture())
{
if (furniture->Getld() ==1_id)
{
return furniture;
b
b

return nullptr;

}

void Project::GetFurnitureParamByld(
long long i_id,
CoreMath::Vector2D &o pos,
double &o_direction _angle,
long long &o width,
long long &o_length,
long long &o_height,
CoreData::FurnitureType &o_type,
bool &o valid) const

{

for (const auto &furniture : mp_plan->GetFurniture())
if (furniture.get()->Getld() ==1_id)

{
o_pos = furniture.get()->GetPosition();
o_direction_angle = furniture.get()->GetDirectionAngle();
o_width = furniture.get()->GetWidth();
o_length = furniture.get()->GetLength();
o_height = furniture.get()->GetHeight();

{pe

T Tt KI1LIM-37109.045430.04.13




}

0_type = furniture.get()->GetType();
o_valid = furniture.get()->GetValid();

return;

}

void Project::GetDoorParamByld(

long long i_1d,

long long &o_shift,

long long &o width,
long long &o height,
bool &o_is_direction_up,

long long &0 begin node id,

long long &o end node id) const

{

for (const auto &wall : mp_plan->GetWalls())
for (const auto &door : wall->GetDoors())

}

if (door->Getld() ==1_id)

{

o_shift = door->GetShift();

o_width = door->GetWidth();

o_height = door->GetHeight();

o_is_direction_up = door->GetlsDirectionUp();

o _begin node id = wall->GetBeginNode()->Getld();
o _end node id = wall->GetEndNode()->Getld();

return;

}

void Project::GetWindowParamByld(

long long i id,

long long& o width,
long long& o _height,

long long& o left shift,

long long& o _bottom_shift,
long long& o begin node id,
long long& o _end node id)

{

for (const auto &window : mp_plan->GetWindows())
if (window.get()->Getld() ==1_id)

{

o_width = window->GetWidth();

o_height = window->GetHeight();

o_left shift = window->GetLeftShift();
o_bottom_shift = window->GetBottomShift();
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o _begin node 1d = window->GetBeginNodeld();
o_end node id = window->GetEndNodeld();
return;
j

b

void Project::ReselectObjectsBylDs(std::vector<long long> 1 ids)

{
UnselectAll();

PropertiesController::Getlnstance().DeletePropertiesWindow();
for (auto r_iter = m_items map.rbegin(); r_iter !=m_items map.rend(); r_iter++)
if (std::find(i_ids.begin(), 1_ids.end(), r_iter->first) !=1 ids.end())
{

r_iter->second->Select();

}

_UpdateSelectedObjectsProperties();
}

bool Project::IsPlanEmpty()

{
return (mp_plan->GetWalls().empty() && mp plan->GetFurniture().empty());

}

Viewer3D.h:

#pragma once
#include "_Library.h"

#include <Editor2D/Project.h>

#include <QDialog>
#include <thread>
#include <mutex>

namespace Ui

{

class Viewer3D;

}

class MainWidget;

class VIEWER_3D_API Viewer3D : public QDialog

{
Q_OBJECT

public:
explicit Viewer3D(const CoreData::Plan& i_plan, QWidget* ip_parent = nullptr);
~Viewer3D();

void SetWallTexturePath(const QString& i_wall_ texture);
void SetFloorTexturePath(const QString& i_floor_texture);
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QString& i_door_texture);

protected:
bool event(QEvent* ip_event) override;

void mousePressEvent(QMouseEvent* ip_event) override;
void mouseMoveEvent(QMouseEvent* ip_event) override;
void keyPressEvent(QKeyEvent* ip_event) override;
void keyReleaseEvent(QKeyEvent* ip_event) override;

private:
const int m_update_event_type;
bool m_is_alive;
std::mutex m_alive_mutex;
std: :thread m_update_event_thread;
std::unique_ptr<Ui::Viewer3D> mp_ui;
MainWidget* mp_widget3D;

s

Viewer3D.cpp:

#include "stdh.h"
#include "Viewer3D.h"
#include "ui_Viewer3D.h"
#include "mainwidget.h"

#include "mainplane.h"
#include "wall3D.h"
#include "Door3D.h"
#include "window3D.h"

Viewer3D: :Viewer3D(const CoreData::Plan& i _plan, QWidget* ip parent)
: QDialog(ip_parent)
, m_update_event_type(QEvent::registerEventType())
, m_is_alive(true)
, mp_ui(std::make_unique<Ui::Viewer3D>())
{
mp_ui->setupUi(this);
setWindowFlags(windowFlags() | Qt::WindowMinMaxButtonsHint);
mp_widget3D = new MainWidget(i_plan, mp_ui->frame);
QVBoxLayout* layout = new QVBoxLayout(mp_ui->frame);
layout->addWidget(mp_widget3D);
mp_ui->frame->setLayout(layout);

m_update_event_thread = std::thread([this]()

{
while (true)

{

m_alive_mutex.lock();

if (m_is_alive)
{
m_alive_mutex.unlock();
QEvent* update_event = new QEvent(static_cast<QEvent::Type>(m_update_event_type));
QCoreApplication::postEvent(this, update_event);
std::this_thread::sleep_for(std::chrono::milliseconds(8));

}

else

{

m_alive_mutex.unlock();
break;

}
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s
}

Viewer3D: :~Viewer3D()
{
m_alive_mutex.lock();
m_is_alive = false;
m_alive_mutex.unlock();
if(m_update_event_thread.joinable())
m_update_event_thread.join();

}
bool Viewer3D::event(QEvent* ip event)
{
if (ip_event->type() == static_cast<QEvent::Type>(m_update_event_type))
{

mp_widget3D->UpdateMovement();
return true;

}
return QDialog::event(ip_event);
}
void Viewer3D::SetWallTexturePath(const QString& i wall texture)
{
Wall3D::mg_wall_texture = i_wall texture;
}
void Viewer3D::SetFloorTexturePath(const QString& i floor texture)
{
Plane::mg_floor_texture = i_floor_texture;
}
void Viewer3D::SetDoorTexturePath(const QString& i_door_ texture)
{
Door3D::mg_door_texture = i_door_ texture;
}

void Viewer3D::mousePressEvent(QMouseEvent* ip event)
{
mp_widget3D->MousePressEvent(ip event);
if (lip_event->isAccepted())
QDialog: :mousePressEvent(ip_event);

}

void Viewer3D::mouseMoveEvent(QMouseEvent* ip event)
{
mp_widget3D->MouseMoveEvent(ip_event);
if (!ip_event->isAccepted())
QDialog: :mouseMoveEvent(ip event);

}

void Viewer3D::keyPressEvent(QKeyEvent* ip event)
{
mp_widget3D->KeyPressEvent(ip event);
if (lip_event->isAccepted())
QDialog: :keyPressEvent(ip_event);
}

void Viewer3D::keyReleaseEvent(QKeyEvent* ip event)
{
mp_widget3D->KeyReleaseEvent(ip event);
if (lip_event->isAccepted())
QDialog: :keyReleaseEvent(ip_event);
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Model3D.h:

#pragma once
#include "geometryengine.h"

class Model3D : public GeometryEngine

{
public:
Model3D();
Model3D(const QString& i model filename, const QString& i texture filename);

void SetModel(const QString& i_model_ filename, const QString& i_texture_filename);

¥
Model3D.cpp:

#include "stdh.h"
#include "Model3D.h"

namespace

{

void LoadModelFromObj(const QString &obj, QVector<VertexData> &o vertices, QVector<GLuint>
&0 _indices)

{

QFile objfile(obj);

if(lobjfile.exists())
return;

objfile.open(QIODevice: :ReadOnly);

QVector<QVector3D> coords;
QVector<QVector2D> textures;
QVector<QVector3D> normals;

QTextStream input(&objfile);

while (!input.atEnd())

{
Qstring str = input.readLine();
QStringlList list = str.split(" ");

if (list[e] == "v")
ioords.append(QveCtor‘BD(liSt[l]'tOFloat(), list[2].toFloat(), list[3].toFloat()));
elie if (list[@] == "vt")
EeXtures'append(QveCto'"ZD(liSt[ll-toFloat(), list[2].toFloat()));
else if (list[@] == "vn")
normals.append(Quector3D(list[1].toFloat(), list[2].toFloat(), list[3].toFloat()));
elie if (list[@] == "f")
Eor(int i {1, 3, 2})

{

QStringlList vert = list[i].split("/");

o_vertices.append(VertexData(coords[vert[@].toLong() - 1],
textures[vert[1].toLong() - 1], normals[vert[2].toLong() - 1]));

o_indices.append(o_indices.size());
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}
}
objfile.close();
}
}
Model3D: :Model3D()
{
}
Model3D: :Model3D(const QString& i_model filename, const QString& i_texture_filename)
{
SetModel(i model filename, i texture filename);
}
void Model3D::SetModel(const QString& i model filename, const QString& i_texture filename)
{

QVector<VertexData> model_vertices;

QVector<GLuint> model_indices;

LoadModelFromObj(i_model filename, model_vertices, model_indices);
SetData(model_vertices, model_indices);

SetTexture(i_texture filename);

}
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