Contents

JIabopaTopHasi padora 4
MeTOomH ¥ alrOPHUTMEL IIOCTPOEHUS KOMIIJIEKCHBIX H300pakKeHud . . . . . . . . . . . .

oo

7.

WTOTOBBIM OTYET IO IPOEKTY ZIVIO . . . v v v v v e v e e e e e e e e e e e e e
1. Llenb 1 OPAKTUYECKUY PEIYVIIBTAT . . « « v v ¢ v v v e e e e e e e e e e e e e e e e o
2.

3. BrimmosiHeHME OCHOBHBIX 3amad JIP4 (IO IMyHKTaM) . . . . . .« v v v v v v e v e e v o

KpaTkas XapaKTEPUCTHUKA IMPOEKTA . . . . « « v v v v e v v et e e e et e e e e

3.1 O3.P1 - Oprauu3aius IUKCEILHEIX O0JTACTeH . . . . . . . . . v v v v v v v v o
3.2 03.P2 - BcnomoraTenbHas JOTHKA KOMOMHUPOBaHMS MHUKCEJILHEIX 00/IacTei . .
3.3 O3.P3 - IIpencTaBiieHue U OpraHu3anus OpOUedypHEIX QUIyp . . . . . . . . .
3.4 O3.P4 - Jloruka pelieHUs: BUOUMOCTH IIPU NIePEKPHITUHN IPOLEOYyPHEIX QUTYD .
3.5 03.P5 - Jloruka pelreHus BUOUMOCTY IPU KaJPUPOBaHUU IPOIeAYPHEIX GUTYD
3.6 O3.P6 - PacTepusaius u BEIBOA rpaUUYECcKOro COmEPAKUMOTO . . . . . . . . . .
3.7 O3.P7 - Pa3paboTKa IPpHUIOKEHUSI 1 II0Ih30BaTEILCKOT0 HHTEepdeiica . . . . .
3.8 03.[11 - [lokymMeHTHUpOBaHue, opopMIeHNE U IIPeNCTaBIeHue . . . . . . . . . .
BrinmoniHeHUEe OONOJIHUTENILHEIX 3a7a4d (MaKCUMaIbHO IIOJTHOE IOKPHITHE) . . . . . .
4.1 T'pynna O3.A - TlonukcenbHass BUAUMOCTh MUKCEJIBHEIX O0JtacTet . . . . . . . .
4.2 T'pynna O3.5 - BupuMoCTh NpoUenypHEIX QUTYDP IIPU NEPEKPHITUU . . . . . . .
4.3 I'pynna [13.B - BumuMoCTh OpOlEeaypHLIX GUTYD TP KaApUPOBaHUU . . . . . .
4.4 T'pynna [O3.I' - PacTepu3anus OPOUEOYPHBIX QUTYD . . . . . « v v v v v v v . .
4.5 I'pynna 03.10 - Cnenuanu3upoBaHHEIE IPOrPpaMMHO-allllapaTHble CPeIcTBa . .
PeanusoBaunbie anropUTMH JIP4 (MTOTOBEIY HEPEYEHD) . . . . « v o v v v v v o v . .
UML-guarpaMMmel (PlantUML, pYCCKUM A3BIK) . . . .+« « v v v v v v e e e e e e e

6.1 OOmuit pabGoumii KA JIP4 . . . . . . . . . . . ..o

6.2 KoMITO3uIIMsI TUKCETbHBIX 00/1acTed M BUOUMOCTD . . . . .+ + v « « « ' v v . . .
6.3 PellleHue BUOUMOCTHU IIPOIEOAYPHBIX GUTYP U KagpUpPOBaHUe . . . . . . . . . .
6.4 PacTepr3anus U BEIBOA IPapUUECKOTrO COTEPKUMOTO . . . . . o o « o o o o . .
6.5 OcHoBHOM pabouwnii UKD opunoxkenus u Ul . . . . . . . . . .. ... .....

BREIBOI . . . . . . e e e e e e e e
[Tpunoxenue A. cxogHBIE TEKCTHI
Al build.zig . . . . . e e e e e e e e e e
A2. build.zig.zon . . . . . .. e e e e e
A.3.src/Canvas.zig . . . . . . . e e e e e e e e e e e e e e e e e
A.4. src/WindowContext.zig . . . . . . . . . . . . e
A.D. Src/icons.zig . . . . .. L e e e e e e e e e e e e e e e
A.G. src/main.zig . . . . ... e e e e e e e e e e e e e
A.7. src/models/Document.zig . . . . . . . . .o e e
A.8. src/models/0Object.zig . . . . . . . . . . .o
A.9. src/models/Property.zig . . . . . . . . . e
A.10. src/models/basic models.zig . . . . . . . . . . . . i e

A.11. src/models/shape/broken.zig . . . . . . . . . . . . ..o oo
A.12. src/models/shape/ellipse.zig . . . . . . . . . . . . o o i e
A.13. src/models/shape/line.zig. . . . . . . . . . . . e
A.14. src/models/shape/shape.zig . . . . . . . . . . . oo
A.15. src/persistence/json 1i0.zig . . . . . . . . . ..o e e e e e e
A.16. src/random _document.zig . . . . . . . . . . ... o
A.17. src/render/CpuRenderEngine.zig . . . . . . . . . . . . .. ...
A.18. src/render/RenderEngine.zig . . . . . . . . . . . . ... .o
A.19. src/render/RenderStats.zig . . . . . . . . . . .o oo
A.20. src/render/cpu/broken.zig. . . . . . . . ... Lo
A.21. src/render/cpu/draw.zig . . . . . . ... 0 e e e e e e e e e e e e
A.22. src/render/cpu/ellipse.zig . . . . . . . o oo e e e e e e e e e e
A.23. src/render/cpu/line.zig . . . . . . . .. e e e e e e e e e e
A.24. src/render/cpu/pipeline.zig . . . . . . . . . oo
A.25. src/tests.zig . . . . . L e e e e e e e e
A.26. src/toolbar/Tool.zig . . . . . . . . . . . e e e e e e e
A.27. src/toolbar/Toolbar.zig . . . . . . . . . . . e e e e e e e
A.28. src/toolbar/tools.zig . . . . . . . . .. e e e e e

CONOOUTUUHRBRARRRAERARRPRARRWWWWWWNNNNNNDDN



A.29. src/toolbar/tools/broken.zig . . . . . . . . . . L Lo 48

A.30. src/toolbar/tools/ellipse.zig . . . . . . . . . . . o oo e e e e 48
A.31. src/toolbar/tools/line.zig . . . . . . . . . . e e e e e 48
A.32. src/ui/canvas View.zig . . . . ... . o e e e e e e e e e e e e e 49
A.33. src/ui/dvui ext.zig . . . . L L L e e e e e e e e 61
A.34. src/ui/frame.zig . . . . . . L e e e e e e e e e e 61
A.35. src/ui/left _panel.zig . . . . . . . . . L e e e e e e e e e 62
A.36. src/ui/menu_bar.zig . . . . .. Lo Lo e e e e e e e e e e 65
A.37. src/ui/right panel.zig . . . . . . . . . e e e e e e e e e 66
A.38. src/ui/tab bar.zig . . . . . . L e e e 68
A.39. src/ui/types/TexturedBox.zig . . . . . . . . . . . .. e e e 69

JIaObopaTopHas padora 4

MeToabl M QJITOPUTMbI ITIOCTPOEHHUSI KOMIIIEKCHBIX H300pakKeHHH

HUTOroBBIH OTYET IO MPOEKTY Zivro

1. Iesb ¥ IPAaKTHYECKHH pPe3yabTaT

Ilenwb paboTH - pa3paboTaTh IPOTrPAMMHEBIN MOIYJIE (IIPHUI0KEHME), BHIIIOTHSIONUN CUHTE3 KOMIIJIEKCHOTO
MHOT03JIEMEHTHOTO Hu300paKeHus B MYJIbTU-IOMEHHOM IIPeOCTaBlIeHuH (IpollemaypHble GUTypH +
NUKCeJIbHBEIe 00/1aCTH), a TaKXKe peaau30BaTh I10JIb30BaTEIbCKOE YIIpaBjieHne 0TOOpakeHueM, pelleHne
3aa4 BUAMMOCTH ¥ PacTepU3alluio.

[TpakTU4yeCcKuy pe3ysbTarT:

* pazpaborano pabouee GUI-nmpunoxenue Zivro Ha Zig;

* peanu3oBaH CPU-koHBelep peHaepa IpolenypHLIX GUTYyp C KOMIIO3UIIUEH B PaCTPOBLIY Oydep;

* obOecreYeHHl ollepalny KagpUPOBaHUs, HAJI0XEHU S, TPO3PavyHOCTH, MaCIITaOUPOBaHUSsI, IIePeMeIleHUST
¥ BBIBOMA;

* IIOATOTOBJIEHA JOKYMEHTAIIWS C JITOPUTMaMM, fUarpaMMaMy U IIPUJIOKEHUEM UCXOOHOTO KOma.

2. KpaTkKasi xapakKTepUuCTHKa IIPOeKTa

Zivro - HacTONBHOE rpaduIecKoe MPUIJIOKEHNE C MOIEJbI0 MOKYMEHTa U Mepapxueil 06beKTOB.
ApPXUTEKTYPHO IIPOEKT COCTOUT U3:

* cyios Mopenu (src/models/*);

* cJiog peHpepa (src/render/*, B TOM 4nucjse src/render/cpu/*);

e cnos Ul (src/ui/*, src/Canvas.zig, src/main.zig);

* crykeOHBIX MOOYJIel cepuasn3alliy U yIIpaBlIeHus JoOKyMeHTaMu (src/persistence/*, src/WindowContext.z

3. BpinmojtHeHHEe OCHOBHBIX 3aaa4 JIP4 (1o myHKTaM)

Huxe mpuBemeHO UTOTOBOE IIOKPHITHE OCHOBHBIX 3aflad C YUYETOM afalTallny TPeOOBaHUN METOOUYKH K
TEKyIIel apXuTeKType IPOeKTa.

3.1 03.P1 - Opranu3anusi NHKCEJILHLIX 00/1acTeH

BoeInosiHeHo (B adallTHPOBAaHHOM CJIOEBOM IIPeICTaBI€HHH):

* poJIb “KOHTEMHepa CJIOEB” BEIIIOIHSET CTPYKTypa HOKyMEHTa U IIOPSIIOK OTPHCOBKHU OOBHEKTOB;

* pomb “cJi0s1” BBHIIIONMHSIET 00BEKT/Ipyniia 00beKTOB C COOCTBEHHBIMHU ITapaMeTpamu (visible, opacity,
transform);

* peanu3oBaHa CBEPTKA Pe3yIbTaTOB B eQUHLIN Oydep uepes mocneqoBaTeNbHYI0 KOMIIO3UIIMIO.

Peamu3anusi: src/models/Document.zig, src/models/0Object.zig, src/render/cpu/draw.zig, src/render/cpu/pi



3.2 03.P2 - BcnoMmorare/jibHasi JIOTHKa KOMOMHMPOBAHHUS MHKCEJILHBIX 00/IacTeH

BBINIOJIHEHO:

* peayM30BaH pPeHAeP-KOHTeKCT DrawContext co cinyKeOHBIMU OIeparusiMu Ipeodpa30BaHul;
* peayM30BaHO HaJiokeHHe O0ydepos (compositeDrawerContext);
* peamu30BaHa paboTa Cc MPO3PavHOCTREIO U PMA-TIpencTaBieHreM IIBETA.

Peanun3anus: src/render/cpu/pipeline.zig, src/render/cpu/draw.zig, src/render/CpuRenderEngine.zig.

3.3 03.P3 - IIpeacraBjIieHHe U OpPraHu3alnusi NpoueaypHbIX GUryp
BeinnojineHo:

* peanu30BaHHI TUIIH IpoLeAypPHEIX Guryp (line, ellipse, broken);
* peayiM30BaHBI CTPYKTYPHI TapaMeTPoB GUTyp yepe3 Habop CBOMCTB;
* peanM30BaHa Mepapxuyeckas opraHu3anus GUryp 1 MaHUIYIAIUN 00heKTaMu.

Peanu3anusi: src/models/0Object.zig, src/models/Property.zig, src/models/shape/*, src/models/Document. z]

3.4 03.P4 - Jloruka pelnieHusi BHIUMOCTH IIPH NEePEKPbITHH NPoUeayPHbIX GUryp

BrInoj1tHEeHO B pa®doueM MpUOITHKEHUH:

* BUOUMOCTDH IIPU NIEPEKPHITUY pellaeTcs NOPSAOKOM PeHAepa U anbda-KOMIIO3UIUEN;
* IIMKCEeU HUXKeJexXalux GUTryp CKPHIBAIOTCS BEPXHUMH B IIPOIECCe MTO3TAITHON KOMITO3UIIUH;
* OIS IpakTUu4deckoro pexuMa JIP 3To qaéT KOPPEKTHHIN UTOTOBLIM BU3yaIbHBIM PEe3yIbTarT.

KoMMeHTapuil IO METOAHYKEe: KIaCCHYeCKHe aJrOPUTMBI IIOJIMTOHANIbHOro OyjieBa OTCEUYEHUS
(Cazepnenp-XomxkMmaH/Belinepa-A3epToHa) B IBHOM OTHOEJIbHOM MOAyJie He BBIAEIEHB], HO HTOTrOBas
3ajava BUAUMOCTH IIePEKPHITHUM (QYHKIIMOHAIBHO 3aKphITa peHaep-KOHBEHepoM.

3.5 03.P5 - Jloruka penieHusi BUAUMOCTH IIPU KaJPHUPOBaHHUHU NIPOLERYyPHBIX GUryp

BbInnojiHeHo:

* peay30BaHO OTCeYEHNE OTPE3KOB OPTOrOHAILHEIM OKHOM MeTonoM Liang-Barsky;
* peanmr30BaHHEI IPOBEPKH BHIXOMA 3a viewport 1 orpanudeHue 001acTU BBIBOMA;
* KaapupoBaHUE BCTPOEHO B OOIINM peHAep-IIPOXO0I.

Peamu3anusi: src/render/cpu/line.zig, src/render/cpu/pipeline.zig, src/Canvas.zig.

3.6 O3.P6 - PacTepu3anusi M BbIBO/I I'Pa(pUIECKOr0o COAEPKUMOI 0

BbInoOJIHEHO:

* pactepusalus KOHTypa (JIMHUHU, JTOMaHbIe, 3JIIUIICH/OYTH);

* pacTepu3allus BHYTPEHHeN 001acTu OJisd 3aMKHYTOM momManHo# (fill);

* (opMmupoBanue utorosoro 6ydepa u ero BeIBOm B TeKCTypy Ul;

e IoamepsKKa HeCKOJIbKHX PeXKHUMOB 0TOOpazkKeHUs dyepes ImapaMeTphl peHagepa/uHTepderica.

Peanmu3anusi: src/render/cpu/line.zig, src/render/cpu/ellipse.zig, src/render/cpu/broken.zig,
src/render/CpuRenderEngine.zig, src/ui/canvas_view.zig.

3.7 03.P7 - Pa3paboTKa NPH/IOKEHHS U MM0/IH30BaTe/ILCKOro uHrepdeica

BnIIIOJIHEHO:

* peayiu30BaH IOJIHBEIM paboyuil UK TPUIOXKEHU (3alycK -> paboTa -> MITaTHOE 3aBEPIIEHNE);

* pPeanu30BaHO B3auMMOIEUCTBUE IIOIH30BATENISA C XOJICTOM M HHCTPYMEHTaMU;

* peayiM30BaHO yIIpaBlieHHWe oToOpakeHWeM: I03MUMOHWPOBaHWE, MacuTtad, BEIOOP MHCTPYMEHTA,
pemakKTUPOBaHUE CBOMCTB OOBLEKTOB.

Peanmu3anusi: src/main.zig, src/WindowContext.zig, src/Canvas.zig, src/ui/*, src/toolbar/*.



3.8 03.111 - JloxymMeHTHpPOBaHHue, Oo(popMJIEeHHE U NpPeacTaBIeHHue

BBINIOJIHEHO:

* IIOATOTOBJIEH CTPYKTYPUPOBAHHEIN OTYET;
* moaroToBeHsl UML-marpaMMEl aJiTOPUTMOB U apXUTEKTYPHEBIX 0JIOKOB;
* chOpMUPOBAHO IPUIOKEHUE UCXOOHBIX KOJOB @BTOMaTUYE€CKUM CKPUIITOM.

Peanun3anusi: Report/lab4/*, Report/lab4/uml/*, Report/append sources to report.py.

4. BpINNOJIHEHHE OOMOJTHUTE/IbHBIX 3aJa4 (MAaKCHMAJIbHO IIOTHOE MOKPHITHE)
4.1 I'pyuna [13.A - [Tonukce/lbHasi BATHUMOCTH MHKCEIbHBIX 00/IacTel

* 13.A2 (anbda-cMeOIHBaHUE): pealn30BaHO MOJIHOCTHIO (PMA-KOMIIO3UIHUSA U IPO3PAYHOCTE).

4.2 T'pynna [13.b - BUunuMoCTh NPOIEeAYPHBIX (GUTyp HIPHU NEPEKPHITHH
4.3 I'pynna [13.B - BuauMoCTh NponenypHbIX GpUryp npu KagpupoBaHUU

 13.B3/B4 (Liang-Barsky): peanu3oBaHO B SIBHOM BUOE [JI1 OTPE3KOB M 3aMKHYTHIX JIOMaHBIX
duryp.

 13.B1/B2/B5/B6/B7: 3aKpHITH YaCTUYHO B QYHKIIMOHAIbHOM CMBICIIE 3a CUET 0OIIIero MexaHu3Ma
KaJpupoBaHUs, MPOBEPKU I'PaAHUIl U OTCEUEHUS IIPU PEHIEepe; OTHOENIbHLIE CIIeIINajIM3UpPOBaHHBIE
aJITOPUTMBI He BEIHOCUIIUCH B OTAEJIbHbIE (PYHKITUU.

4.4 T'pynna [I13.T" - PacTepu3sanusi npouegypHbIX PUTYP

» 0a30Bas 3aKpacKa CIIJIONIHBEIX 001acTel pealn30BaHa;

* KOHTYpHas pacTepu3aliisa U BHIBOM pPean30BaHBI IOTHOIIEHHO;

* CIeluabHble PEXUMEI 3aJIUBKU (TEKCTypHas/IITpuxoBas/vertex color) 4aCcTU4YHO MOATOTOBJIEHEL
ApPXUTEKTYPHO (Uuepe3 pacIIupsieMBIH KOHTEKCT pPeHOepa M CBOMCTBA), HO B MAaHHOW BepCHU He
BBIJIEJIEHBI KaK OTHE/IbHLIE II0Ib30BaTeIbCKHE PEXKUMEI.

4.5 I'pynna [13.]1 - Cnenuain3upoBaHHbIE IIPOrPaMMHO-aNllIapaTHHIE CPeaCcTBa

* I3.02 (SIMD cpeactBamMmu HAII): peanin30BaHO BEKTOPU30BaHHOE HAJIOXKEHME IINKCEJIEN B COMPOS -
iteDrawerContext c UCIIOIE30BaHMEM BEKTOPHHIX TUIIOB Zig (@Vector) u makeTHOM 06paboTKOM 1Mo 4
TIHUKCEeJIs;

* peanusoBaH Oe3onacHb fallback Ha ckanspHEIM IyTh A1 XBocTa Oydepa (IUKcenu, He MoNaBUIne
B IIOJIHBIE SIMD-0610K);

* KJIIOUEBOE MECTO peamu3anuu: src/render/cpu/pipeline.zig (dynkmus compositeDrawerContext);

5. Pearu3oBaHHEIE AJITOPHUTMBI JIP4 (MTOrOBBIH IEepeYeHb)

KomMmniozunus nepapxudeckux tpanchopmanui (Transform. compose).

Konsetiep koopounat: local -> world -> canvas -> viewport.

OTceueHue oTpe3Ka OpTOroHanbHEIM OKHOM (Liang-Barsky).

HuKpeMeHTanbHas pacTepu3anusa nuHui (Bresenham-momoOHELIH ITPOXO0) C TONIITHHOM.
AHanuTHYecKas pacTepu3alus 3JUTUICA U OyTH.

PacTepu3salius moMaHoOU U 3aMbBIKaHUE KOHTYypa.

Brimenenue rpanuilsl, Bei6op seed u flood fill (4-cBA3HOCTS) O/151 3a/IUBKU.
Anbda-kommosunusa B premultiplied alpha.

PekypcuBHEBIHN 00X00 U PEHAEP AepeBa 00beKTOB TOKYMEHTA.

SIMD-yckopeHre KOMIIO3UIINY TUKCEJIeH B compositeDrawerContext (@Vector, makeTHass o6paboTka
RGBA).

SCOXNoURWNE=

—_



6. UML-guarpaMmmsl (PlantUML, pyCCKHH SI3BIK)
6.1 OOmu# padouni nuki JIP4
Report/lab4/uml/lr4-main-workflow.puml

JIP4: o6wmit paboumit LUK NOCTPOEeHUs usobpaxeHus

b

3arpyska I0kyMeHTa 1 NapamMeTpoB oTobpaXkeHNns ‘

v

NHuumanmsauns okHa, XoacTa U peHAaep-ABUKKa

.

Ob6paboTka feiiCTBMI Nosib3oBaTeNs
(MHCTPYMeHTbI, MacliTab, cBoCTBa)

A

v

dopMmupoBaHne Habopa npoLeaypHbIX huryp

v

MNpeobpa3soBaHve puUryp B NukcenbHole obnactu

v

N

Komnosunumsa nukcenbHbix obnacten
C Y4€TOM nopsaKa 1 Npo3payHoCTyh

J

v

KappupoBaHue Buagumoii obnactu (viewport)

v

B
PacTepv3sauus v BbIBOA B TEKCTYPY
- v
.
OTobpaXxkeHne Kaapa Ha XonicTe
v o

MpoaonxaTtb paboTy?

v

LLTaTHOE 3aBepLUeHNe NPUIoXKEHNA

®

Figure 1: O6muii pabouwnii 1iuki JIP4

6.2 KOMIIO3HMIIMsI MHKCEJIBLHLIX 00/1aCTed H BUOAUMOCTD

Report/lab4/uml/pixel-composition-visibility.puml



KoMnosuuus nukcenbHbiX obnacreu n peweHve BUAUMMOCTHU

b

Mony4nTb ynopapo4eHHbI Habop 06BEKTOB/CNOEB

v

Co3naTb ueneson bydep kaapa

v

EcTb cnepytowmin o6bekT? /(

HeT

aa

MoAroToBUTL NIOKabHbIN/BpeMeHHbIN Bydep obbekTa

v

HapucoBaTb nukcenbHyto obnacTb o6bekTa

v

V% Mnkcenb nNpo3payeH?

na HeT

MponycTnTb NNKcenb BbI4MCANTbL UTOroBbIN LBET Mo PMA
src + (1-a)*dst

v

3anncaTb NUKcesb B Lenesoun bydep

r\(\
2

MonyynTb pesynbTupyloLlee nsobpakeHme

®

Figure 2: KoMmo3uIius MUKCETHHBIX 00/TaCTeH U BUAUMOCTD

6.3 Penrenue BHAMMOCTH IIPONEeTYPHBIX GUTYypP H KaAPHPOBaHHE

Report/lab4/uml/procedural-visibility-clipping.puml



BuauMMocTb npouenypHbiX (pUryp U KagpupoBaHue

M

B3ATb OTPE30K/KOHTYP Urypsbl

v

Mpeobpa3oBaTb KOOpAMHATLI B CUCTEMY Viewport

na ¢ HeT

MonHOCTbIO BHE OKHa?

OTbpoCUTb NPUMUTUB BbinonHUTL oTceyveHue Liang-Barsky

® e v

Mocne oTcevyeHns nycto?

OT6pOCMTb NMPUMUTUB MepenaTb BUAUMYIO YaCTb Ha pacTepu3auuio

®

BepHyTb BUAMMbIE CErMeHTbl B 0611 KOHBEep

®

Figure 3: BuguMoCTh ITPOLeAYPHBIX GUTYP U KagpupoBaHue

7

6.4 PacTtepu3anusi U BLIBOI Irpa¢dUIeCcKOro CoaepKuMoro

Report/lab4/uml/rasterization-and-output.puml



PacTtepusauus v BoiBOA, rpaquecxoro cogep>xuMmoro

b

BbibpaTb TUN puUrypsl (MMHUS/3NAUNC/NOMaHas)

v JlomaHasn
NnHna? > nannc/pyra? i/
na na
PacTepusauna cermeHToB
OTceyeHne + NHKpeMeHTaslbHas AHanuTu4eckasa npoBepka Nukcenemn
pacTepusaumsa + ToJLLNHA B OrpaHN4YMBaloLLLEM MPSAMOYrOJIbHUKE

3amkHyTa u filled?

na

Mownck seed-Toyek;
Flood Fill (4-cBA3HOCTb) Y

v

Komno3uums pesynbTaTa B 06wunin bydep

v

MNepepaya 6ydepa B TekcTypy Ul

v

OTobparkeHne Ha xoncTe

®

Figure 4: Pactepusanus 1 BEIBOJ

6.5 OcHOBHOM pa®ouui UK/ npuIoxKeuuss v Ul

Report/lab4/uml/application-ui-cycle.puml



Pabouui LMK NPUIIOKEHUA U NONb30BaTENbCKOro nHTepdenca

R

3anyck NpuaoXKeHus

e ™
CospaHue WindowContext,
Canvas, RenderEngine
O6paboTka cobbITuii BBOJa
(MbiLLIb, KOJIECO, KHOMKM)
- v
O6HoBneHne cocTosHua Ul
(naHenun, CBONCTBA, NHCTPYMEHTbI)
- v

MepecyéT BuanMoin obnactu
1 napameTpoBs MacluTaba

v

TpebyeTcs nepepucoska?

| =

BbizoB CPU-peHaepa fOKyMeHTa

v

O6HOBNIEHNE TEKCTYpPbI XONCTa 1

<}(7

Mokas cTaTUCTnKKU 1 Kaapa 1

v o
MpunoxeHne akTUBHO? \—

e N

OcBoboXxaeHNe pecypcos

®
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7. BeIBOI,

B pamkax JIP4 mpoekT Zivro ogopMieH KakK ILIeI0CTHOE IIPOTPaMMHOE pelleHre, KOTOPOoe MOKPHIBAEeT
OCHOBHBIE TPeOOBAHMUSI 10 OPTAaHU3AINH TaHHBIX, PEHIEPY, KaJAPUPOBAaHUIO, KOMITO3UIIUH U II0JIb30BaTEIIECKOMY
B3aMMOIEeMCTBHUIO.

IHOmONMHUTENIbHEIE 3adayuyl IIpenCTaBJI€EHEL B OTUYETe II0 IIPUHITUITY MaKCHUMAaJIBHOT'O IIOKPEITUA: ITIOJTHOCTBIO
pearin30BaHHBIE€ IIYHKTHI BEIOEJIEHEI ABHO, 4 YaCTUYHO PeaJIn30BaHHEIE 000CHOBAHEBI qyepes3 JIeI;ICTBYIOU.II/Ie
MeXaHHN3MBI KOHBeerpa peHgepa U apXuTeKTYPHBIE 3aOeJIbl IIPOEKTa.



IIpunoxkenne A. UCXOOHBIE TEKCTHI

CdhopMupoBaHO aBTOMATHYECKH CKPUIITOM Report/append sources to report.py (datimon: 39).

A.1. build.zig

const std = @import("std");

pub fn build(b: *std
const target = b
const optimize =

.Build) void {
.standardTargetOptions(.{});
b.standardOptimizeOption(.{});

const dvui_dep =

< }1);

b.dependency("dvui",

const exe = b.addExecutable(.{
.name = "Zivro",
// .use llvm = true,
// .use lld = true,
.root module = b.createModule(.{

.{ .target = target, .optimize = optimize,

.root_source file = b.path("src/main.zig"),

.target = target,

.optimize = optimize,
.imports = &.{
.{ .name = "dvui", .module = dvui dep.module("dvui sd13") 1},
.{ .name = "sdl-backend", .module = dvui_dep.module("sd13") },
1
.
1)
exe.bundle_compiler_rt = true;
b.installArtifact(exe);
const run_step = b.step("run", "Run the app");

const run_cmd = b.addRunArtifact(exe);
run_step.dependOn(&run_cmd.step);

run_cmd.step.dependOn(b.getInstallStep

if (b.args) |args| {
run_cmd.addArgs(args);
}

const exe tests = b.addTest(.{
.root_module = b.createModule(.{
.root_source_file =
.target = target,
.optimize = optimize,

.imports = &.{
.{ .name =
.{ .name =

"dvui", .module
"sdl-backend",
},
1},
b

const run_exe tests = b.addRunArtifact

());

b.path("src/tests.zig"),

= dvui_dep.module("dvui sd13") },
.module = dvui dep.module("sdl3") 1},

(exe tests);

const test step = b.step("test", "Run tests");

test step.dependOn(&run_exe tests.step

)i
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A.2. build.zig.zon

A

// This is the default name used by packages depending on this one. For
// example, when a user runs “zig fetch --save <url>", this field is used
// as the key in the “dependencies’ table. Although the user can choose a
// different name, most users will stick with this provided value.
//
// It is redundant to include "zig" in this name because it is already
// within the Zig package namespace.
.hame = .Zivro,
// This is a [Semantic Version](https://semver.org/).
// In a future version of Zig it will be used for package deduplication.
.version = "0.0.0",
// Together with name, this represents a globally unique package
// identifier. This field is generated by the Zig toolchain when the
// package is first created, and then *never changes*. This allows
// unambiguous detection of one package being an updated version of
// another.
//
// When forking a Zig project, this id should be regenerated (delete the
// field and run “zig build’) if the upstream project is still maintained.
// Otherwise, the fork is *hostile*, attempting to take control over the
// original project's identity. Thus it is recommended to leave the comment
// on the following line intact, so that it shows up in code reviews that
// modify the field.
.fingerprint = 0x62d7ebal468681le, // Changing this has security and trust implications.
// Tracks the earliest Zig version that the package considers to be a
// supported use case.
.minimum zig version = "0.15.2",
// This field is optional.
// Each dependency must either provide a “url’ and “hash’, or a “path.
// "~ zig build --fetch® can be used to fetch all dependencies of a package, recursively.
// Once all dependencies are fetched, “zig build® no longer requires
// internet connectivity.
.dependencies = .{
dvui = .{
.url = "git+https://github.com/david-vanderson/dvui#edb2d5a4cd2981fca74ee5f096277b91333c1316"
.hash = "dvui-0.4.0-dev-AQFImeGB3QAwun9qF76CDE5I0opA4nUVRgD-IwwTs004H",
b

// See “zig fetch --save <url>" for a command-line interface for adding dependencies.

//.example = .{

// // When updating this field to a new URL, be sure to delete the corresponding
// // “hash™, otherwise you are communicating that you expect to find the old hash at
// // the new URL. If the contents of a URL change this will result in a hash mismatch

// // which will prevent zig from using it.
// .url = "https://example.com/foo.tar.gz",
//

// // This is computed from the file contents of the directory of files that is
// // obtained after fetching “url® and applying the inclusion rules given by
// // “paths’.

// //

// // This field is the source of truth; packages do not come from a “url’; they
// // come from a “hash’. “url’ is just one of many possible mirrors for how to
// // obtain a package matching this “hash’.

// //

// // Uses the [multihash](https://multiformats.io/multihash/) format.

// .hash = "...",
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//

// // When this is provided, the package is found in a directory relative to the
// // build root. In this case the package's hash is irrelevant and therefore not
// // computed. This field and “url® are mutually exclusive.

// .path = "foo",

//

// // When this is set to “true’, a package is declared to be lazily
// // fetched. This makes the dependency only get fetched if it is

// // actually used.
// .lazy = false,
//},

+

// Specifies the set of files and directories that are included in this package.
// Only files and directories listed here are included in the “hash® that

// is computed for this package.

Only files listed here will remain on disk

// when using the zig package manager. As a rule of thumb, one should list
// files required for compilation plus any license(s).
// Paths are relative to the build root. Use the empty string (" """) to refer to

// the build root itself.

// A directory listed here means that all files within, recursively, are included.

.paths = .{

"build.zig",
"build.zig.zon",
"src",
// For example...
//"LICENSE",
//"README.md",

+

A.3. src/Canvas.zig

const std = @import("std");
const builtin = @import("builtin");
const dvui = @import("dvui");

const Document = @import("models/Document.zig");
const RenderEngine = @import("render/RenderEngine.zig").RenderEngine;
const basic_models = @import("models/basic models.zig");

const Rect i = basic models.Rect i;
const Size i = basic_models.Size i;

const Point2 f = @import("models/basic models.zig").Point2 f;

const Color = dvui.Color;

const tools = @import("toolbar/tools.zig");
const Toolbar = @import("toolbar/Toolbar.zig");
const random _document = @import("random document.zig");

const Canvas = @This();

allocator: std.mem.Allocator,

document: *Document,

render _engine: RenderEngine,

toolbar: Toolbar,

texture: ?dvui.Texture = null,

pos: dvui.Point = dvui.Point{ .x

scroll: dvui.ScrollInfo = .{
.vertical = .auto,
.horizontal = .auto,

400,

b

native scaling: bool = true,
cursor_document _point: ?Point2 f
draw_document: bool = true,
show_render stats: bool = true,

null,

.y = 400 },

/// Rect tynbapa (u3 npegsigymwero Kaapa) A58 UCKIWYEHUS KIMKOB rno Hemy u3 handleCanvasMouse.
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toolbar rect scale: ?dvui.RectScale = null,

/// Rect naHenu cBoucTB (M3 npenpbiayuwero Kagpa) A1 UCKIWYEHUS KIMKOB o Hemy wm3 handleCanvasMouse.
properties rect scale: ?dvui.RectScale = null,

redraw_throttle ms: u32 = 50,

frame_index: u64 = 0,

_zoom: f32 =1,

_rendering quality: 32 = 100.0,

_last redraw_time ms: i64 = 0, // Merka nocnegHen nepepucoBky 4T0bb OrpaHUuYnTL HacToTy
_visible rect: ?Rect_i = null,

_redraw_pending: bool = false,

pub fn init(allocator: std.mem.Allocator, document: *Document, engine: RenderEngine) Canvas {
return .{
.allocator = allocator,
.document = document,
.render_engine = engine,
.toolbar = Toolbar.init(&tools.default tools),
+
}

pub fn deinit(self: *Canvas) void {
self.toolbar.deinit();
if (self.texture) |texture| {
dvui.Texture.destroylLater(texture);
self.texture = null;

}

fn redraw(self: *Canvas) !void {
const full = self.getZoomedImageSize();

const vis full: Rect i = self. visible rect orelse Rect i{ .x =0, .y =0, .w=20, .h =0 1};

if (vis full.w == 0 or vis full.h == 0) {
if (self.texture) |tex| {
dvui.Texture.destroylLater(tex);
self.texture = null;
}
return;

}

// KadectBo peHgepuHra 3agaércs B npoueHtax naouwagu (1-100),

// Npu 3TOM QaKTUYECKU YMEHbWAEM WUPUHY/BBICOTY XOJICTa Ha KOPEHb M3 3TON [OJIN.
const quality percent: f32 = self.getRenderingQuality();

const quality area: f32 = quality percent / 100.0;

const quality side: f32 = std.math.sqrt(quality area);

const scale: f32 = std.math.clamp(quality side, 0.01, 1.0);

const canvas_size: Size i = .{
W = @max(@as(u32, 1), @as(u32, @intFromFloat(@as(f32, @floatFromInt(full.w)) * scale))),
.h = @max(@as(u32, 1), @as(u32, @intFromFloat(@as(f32, @floatFromInt(full.h)) * scale))),
};

var vis scaled = Rect i{

.X = @as(u32, @intFromFloat(@as(f32, @floatFromInt(vis full.x)) * scale)),
.y = @as(u32, @intFromFloat(@as(f32, @floatFromInt(vis full.y)) * scale)),
.w = @max(@as(u32, 1), @as(u32, @intFromFloat(@as(f32, @floatFromInt(vis full.w)) * scale))),
.h = @max(@as(u32, 1), @as(u32, @intFromFloat(@as(f32, @floatFromInt(vis full.h)) * scale))),

};

if (vis scaled.x >= canvas _size.w or vis scaled.y >= canvas size.h) {
if (self.texture) |tex| {
dvui.Texture.destroylLater(tex);
self.texture = null;
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return;

}

const max_vis w: u32 = canvas_size.w - vis scaled.Xx;
const max_vis_h: u32 = canvas_size.h - vis_scaled.y;
if (vis scaled.w > max vis w) vis scaled.w = max vis w;
if (vis_scaled.h > max vis h) vis scaled.h = max vis h;

const new_texture = if (self.draw_document)
self.render_engine.render(self.document, canvas_size, vis scaled) catch null
else
self.render_engine.example(canvas_size, vis scaled) catch null;

if (new_texture) |tex| {
if (self.texture) |old tex| {
dvui.Texture.destroyLater(old tex);

}

self.texture = tex;
}
self. last _redraw_time ms = std.time.milliTimestamp();
self.frame index += 1;
self.redraw_throttle ms = @max(1l, @as(u32, @intCast(self.render_engine.getStats().render time ns /
< std.time.ns per ms / 3)));

pub fn exampleReset(self: *Canvas) !void {
self.render_engine.exampleReset();
try self.redraw();

pub fn addRandomShapes(self: *Canvas) !void {
try random_document.addRandomShapes(self.document, self.allocator, std.crypto.random);
self.requestRedraw();

pub fn setZoom(self: *Canvas, value: f32) void {
self. zoom = @max(value, 0.01);

pub fn addZoom(self: *Canvas, value: f32) void {
self. zoom += value;
self. zoom = @max(self. zoom, 0.01);

pub fn multZoom(self: *Canvas, value: f32) void {
self. zoom *= value;
self. zoom = @max(self. zoom, 0.01);

pub fn getZoom(self: Canvas) f32 {
return self. zoom;

pub fn setRenderingQuality(self: *Canvas, value: f32) void {
self. rendering quality = std.math.clamp(value, 1.0, 100.0);
self.requestRedraw();

pub fn getRenderingQuality(self: Canvas) 32 {
return self. rendering quality;

pub fn requestRedraw(self: *Canvas) void {
self. redraw pending = true;
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pub fn processPendingRedraw(self: *Canvas) !void {
if (!self. redraw pending) return;
if (self.redraw_throttle ms == 0) {
self. redraw_pending = false;
try self.redraw();

return;
}
const now ms = std.time.milliTimestamp();
const elapsed: 164 = if (self. last redraw time ms == 0) self.redraw_throttle ms else now ms -

< self. last redraw time ms;

if (elapsed < @as(i64, @intCast(self.redraw throttle ms))) return;
self._redraw_pending = false;

try self.redraw();

pub fn getZoomedImageSize(self: Canvas) Rect i {
const doc = self.document;
return .{

.X = @intFromFloat(self.pos.x),
@intFromFloat(self.pos.y),
@intFromFloat(doc.size.w * self. zoom),
@intFromFloat(doc.size.h * self. zoom),

o<
1

};

/// TodyKa KOHTEHTa -> KOOPpAUHaThbl LOKYMEHTA.
pub fn contentPointToDocument(self: Canvas, content point: dvui.Point, natural scale: f32) Point2 f {
const img = self.getZoomedImageSize();
const px _x = content point.x * natural scale - @as(f32, @floatFromInt(img.x));
const px_y = content point.y * natural scale - @as(f32, @floatFromInt(img.y));
return .{
X

Y

px_x / self. zoom,
px_y / self. zoom,

};

/// To4yka KOHTEeHTa BHYTPU XOJICTA.
pub fn isContentPointOnDocument(self: Canvas, content point: dvui.Point, natural_scale: f32) bool {
const img = self.getZoomedImageSize();
const left n = @as(f32, @floatFromInt(img.x)) / natural scale;
const top n = @as(f32, @floatFromInt(img.y)) / natural scale;
const right n = @as(f32, @floatFromInt(img.x + img.w)) / natural scale;
const bottom n = @as(f32, @floatFromInt(img.y + img.h)) / natural scale;
return content_point.x >= left_n and content_point.x < right_n and
content_point.y >= top n and content point.y < bottom n;

pub fn updateVisibleImageRect(self: *Canvas, viewport: dvui.Rect, scroll offset: dvui.Point) bool {
const next = computeVisibleImageRect(self.*, viewport, scroll offset);
var changed = false;
if (self. visible rect) |vis| {

changed |= next.x != vis.x or next.y != vis.y or next.w != vis.w or next.h != vis.h;
}
self. visible rect = next;
if (changed or self.texture == null) {
return true;
}

return false;

}

fn computeVisibleImageRect(self: Canvas, viewport: dvui.Rect, scroll offset: dvui.Point) Rect i {
const image rect = self.getZoomedImageSize();

const img w: u32 = image_ rect.w;
const img_h: u32 = image rect.h;
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@min(@as(u32, @intFromFloat(viewport.w)), img w);
@min(@as(u32, @intFromFloat(viewport.h)), img h);

const vis w: u32
const vis h: u32

const raw x: 164 @intFromFloat(scroll offset.x - @as(f32, @floatFromInt(image rect.x)));
const raw_y: 164 = @intFromFloat(scroll offset.y - @as(f32, @floatFromInt(image rect.y)));

@intCast(std.math.clamp(raw x, 0, @as(i64, img w) - @as(i64, vis w)));
@intCast(std.math.clamp(raw y, 0, @as(i64, img h) - @as(i64, vis h)));

const vis x: u32
const vis_y: u32

return Rect i{

.X = vis X,
.y = vis y,
W = Vvis w,
.h = vis h,

A.4. src/WindowContext.zig

const std = @import("std");

const Canvas = @import("Canvas.zig");

const CpuRenderEngine = @import("render/CpuRenderEngine.zig");

const RenderEngine = @import("render/RenderEngine.zig").RenderEngine;
const Document = @import("models/Document.zig");

const random_document = @import("random document.zig");

const basic_models = @import("models/basic models.zig");

const WindowContext = @This();

pub const OpenDocument = struct {
document: Document,
cpu_render: CpuRenderEngine,
canvas: Canvas,
/// BbibpaHHbii 06bekT B pgepeBe (id obbekTta).
selected object id: ?u64 = null,

pub fn init(allocator: std.mem.Allocator, self: *OpenDocument) void {
initWithDocument(allocator, self, .init(.{
.w = 800,
.h = 600,
1)
}

pub fn initWithDocument(allocator: std.mem.Allocator, self: *OpenDocument, doc: Document) void {
self.document = doc;
self.cpu_render = CpuRenderEngine.init(allocator, .Squares);
self.canvas = Canvas.init(
allocator,
&self.document,
(&self.cpu_render).renderEngine(),
)i
self.selected object id = null;

}
pub fn deinit(self: *OpenDocument, allocator: std.mem.Allocator) void {

self.document.deinit(allocator);
self.canvas.deinit();

+
allocator: std.mem.Allocator,

documents: std.ArrayList(*OpenDocument),
active document index: ?usize,
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pub fn init(allocator: std.mem.Allocator) !WindowContext {
const documents = std.ArrayList(*OpenDocument).empty;
const active document index: ?usize = null;
return .{
.allocator = allocator,
.documents = documents,
.active document_index = active document_index,

};

pub fn deinit(self: *WindowContext) void {
for (self.documents.items) |ptr| {
ptr.deinit(self.allocator);
self.allocator.destroy(ptr);
}

self.documents.deinit(self.allocator);

pub fn activeDocument(self: *WindowContext) ?*0OpenDocument {
const i = self.active document _index orelse return null;
if (i >= self.documents.items.len) return null;
return self.documents.items[i];

pub fn addNewDocument(self: *WindowContext) !void {
const ptr = try self.allocator.create(OpenDocument);
errdefer self.allocator.destroy(ptr);
OpenDocument.init(self.allocator, ptr);
//try random document.addRandomShapes (&ptr.document, std.crypto.random);
try self.documents.append(self.allocator, ptr);
self.active document index = self.documents.items.len - 1;

pub fn addDocument(self: *WindowContext, doc: Document) !void {
const ptr = try self.allocator.create(OpenDocument);
errdefer self.allocator.destroy(ptr);
var doc_mut = doc;
errdefer doc_mut.deinit(self.allocator);
OpenDocument.initWithDocument(self.allocator, ptr, doc _mut);
try self.documents.append(self.allocator, ptr);
self.active document index = self.documents.items.len - 1;

pub fn setActiveDocument(self: *WindowContext, index: usize) void {
if (index < self.documents.items.len) {
self.active document index = index;

}

pub fn closeDocument(self: *WindowContext, index: usize) void {
if (index >= self.documents.items.len) return;
const open_doc = self.documents.items[index];
open_doc.deinit(self.allocator);
self.allocator.destroy(open_doc);
_ = self.documents.orderedRemove(index);

if (self.active document index) |*active| {
if (index < active.*) {
active.* -= 1;
} else if (index == active.*) {
if (self.documents.items.len > 0) {
active.* = @min(index, self.documents.items.len - 1);
} else {
self.active document index = null;

}

17



A.5. src/icons.zig

const dvui = @import("dvui");

pub const line = dvui.entypo.flow line;
pub const ellipse = dvui.entypo.circle;
pub const broken = dvui.entypo.line graph;
pub const trash dvui.entypo.trash;

pub const cross = dvui.entypo.cross;

pub const plus = dvui.entypo.plus;

A.6. src/main.zig

const std = @import("std");

const dvui = @import("dvui");

const SDLBackend = @import("sdl-backend");

const WindowContext = @import("WindowContext.zig");
const ui = @import("ui/frame.zig");

pub fn main() !void {
// std.heap.GeneralPurposeAllocator was renamed to DebugAllocator recently.
var gpa: std.heap.DebugAllocator(.{}) = .init;
defer = gpa.deinit();

const allocator = gpa.allocator();

var backend = try SDLBackend.initWindow( . {
.allocator = allocator,
.size = .{ .w = 800.0, .h = 600.0 },
.title = "My DVUI App",
.vsync = true,

1)

defer backend.deinit();

var win = try dvui.Window.init(@src(), allocator, backend.backend(), .{
.theme = switch (backend.preferredColorScheme() orelse .light) {
.light => dvui.Theme.builtin.adwaita light,
.dark => dvui.Theme.builtin.adwaita dark,
I
1}

defer win.deinit();

var ctx = try WindowContext.init(allocator);
defer ctx.deinit();

var interrupted = false;

main loop: while (true) {
const nstime = win.beginWait(interrupted);
try win.begin(nstime);
try backend.addAllEvents (&win);

SDLBackend.c.SDL SetRenderDrawColor(backend.renderer, 0, 0, 0, 255);
SDLBackend.c.SDL_RenderClear(backend.renderer);

if (!ui.guiFrame(&ctx)) break :main_loop;

const end micros = try win.end(.{});

try backend.setCursor(win.cursorRequested());

try backend.textInputRect(win.textInputRequested());
try backend.renderPresent();

const wait_event _micros = win.waitTime(end_micros);
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interrupted = try backend.waitEventTimeout(wait event micros);

A.7. src/models/Document.zig

const std = @import("std");

const basic_models = @import("basic models.zig");
const Size f = basic _models.Size f;

const Document = @This();

pub const Object = @import("Object.zig");
const shape = @import("shape/shape.zig");

size: Size f,
objects: std.ArrayList(Object),
next object id: u64,

pub fn init(size: Size f) Document {
return .{
.size = size,
.objects = std.ArrayList(Object).empty,
.next_object id =1,

};

pub fn deinit(self: *Document, allocator: std.mem.Allocator) void {
for (self.objects.items) |*obj| obj.deinit(allocator);
self.objects.deinit(allocator);

pub fn clone(self: *const Document, allocator: std.mem.Allocator) !Document {
var objects list = std.ArrayList(Object).empty;
errdefer {
for (objects list.items) |*obj| obj.deinit(allocator);
objects list.deinit(allocator);
}
var next id = self.next object id;
for (self.objects.items) |obj| {
try objects list.append(allocator, try obj.clone(allocator, &next id));

}

return .{
.size = self.size,
.objects = objects list,
.next_object_id = next_id,

}i

pub fn addObject(self: *Document, allocator: std.mem.Allocator, template: Object) !void {
const obj = try template.clone(allocator, &self.next object id);
try self.objects.append(allocator, obj);

}

/// HobasnsieT 06beKT B OOKYMEHT: Kak pebéHka poauntensa (ecnum id HaugeH), MHaye B KOPEHb.
pub fn addObjectUnderParentId(self: *Document, allocator: std.mem.Allocator, parent id: ?u64, template:
< Object) !void {
if (parent id) |id| {
if (self.findObjectById(id)) |parent| {
try parent.addChild(allocator, template, &self.next object id);
return;
}

}
try self.addObject(allocator, template);
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pub fn addShape(self: *Document, allocator: std.mem.Allocator, parent: ?*0Object, shape kind:
< Object.ShapeKind) !void {
const obj = try shape.createObject(allocator, shape kind);
if (parent) |p| {
try p.addChild(allocator, obj, &self.next object id);
} else {
try self.addObject(allocator, obj);
}
}

/// Ypanser obbekT u3 [OKYMeHTa (M3 KOPHS uan u3 pgeten poaumtensa). Bo3spawaet true, ecsm 00bEKT Obis
& HaupgeH u ypanéH.
pub fn removeObject(self: *Document, allocator: std.mem.Allocator, obj: *Object) bool {
for (self.objects.items, 0..) |*item, 1i| {
if (item == obj) {
var removed = self.objects.orderedRemove(i);
removed.deinit(allocator);
return true;
}
if (removeFromChildren(allocator, &item.children, obj)) return true;
}
return false;

}

/// Ypansetr obvekt no id. Bo3Bpawaet true, ecnum o6beKT Obi1 HaufgeH u ypaanéH.
pub fn removeObjectById(self: *Document, allocator: std.mem.Allocator, obj id: u64) bool {
for (self.objects.items, 0..) |*item, i| {
if (item.id == obj_id) {
var removed = self.objects.orderedRemove(i);
removed.deinit(allocator);
return true;
}
if (removeFromChildrenById(allocator, &item.children, obj id)) return true;

}

return false;

pub fn findObjectById(self: *Document, obj id: u64) ?*Object {
for (self.objects.items) |*item| {
if (item.id == obj id) return item;
if (findInChildrenById(&item.children, obj id)) |found| return found;
}
return null;

}

fn removeFromChildren(allocator: std.mem.Allocator, children: *std.ArrayList(Object), obj: *Object)
< bool {
for (children.items, 0..) |[*item, i| {
if (item == obj) {
var removed = children.orderedRemove(i);
removed.deinit(allocator);
return true;
}
if (removeFromChildren(allocator, &item.children, obj)) return true;
}
return false;

}

fn removeFromChildrenById(allocator: std.mem.Allocator, children: *std.ArrayList(Object), obj id: u64)
< bool {
for (children.items, 0..) |*item, i| {
if (item.id == obj id) {
var removed = children.orderedRemove(i);
removed.deinit(allocator);
return true;
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}

if (removeFromChildrenById(allocator, &item.children, obj id)) return true;
}
return false;

}

fn findInChildrenById(children: *std.ArrayList(Object), obj id: u64) ?*0bject {
for (children.items) |*item| {
if (item.id == obj_id) return item;
if (findInChildrenById(&item.children, obj id)) |found| return found;
}

return null;

A.8. src/models/Object.zig

const std = @import("std");

const Property = @import("Property.zig").Property;
const PropertyData = @import("Property.zig").Data;
const Object = @This();

pub const ShapeKind = enum {
line,
ellipse,
broken,

b

const default common data = [ ]PropertyDataf{

.position = .{ .x =0, .y =0} },
.angle = 0 },
.scale = .{ .scale x =1, .scaley =11} 1},

.visible = true },

.opacity = 1.0 },

.locked = false },

.stroke _rgba = 0x000000FF }, // u4épHeii, nosHas Henpo3paqyHocThb
.thickness = 2.0 },

e ]

+;

pub const defaultCommonProperties: [default common data.len]Property = blk: {
var result: [default common data.len]Property = undefined;
for (default common data, &result) |d, *p| {
p.* = .{ .data =d };

}

break :blk result;
+;
id: u64,

shape: ShapeKind,
properties: std.ArrayList(Property),
children: std.ArrayList(Object),

pub fn getProperty(self: Object, comptime tag: std.meta.Tag(PropertyData)) ?@FieldType(PropertyData,
< @tagName(tag)) {
for (self.properties.items) |*prop| {
if (std.meta.activeTag(prop.data) == tag) return @field(prop.data, @tagName(tag));
}
return null;

}

/// 3abupaet BnapgeHue Property
pub fn setProperty(self: *Object, allocator: std.mem.Allocator, prop: Property) !void {
for (self.properties.items, 0..) |*p, i| {
if (std.meta.activeTag(p.data) == std.meta.activeTag(prop.data)) {
if (p.data == .points) allocator.free(p.data.points);
self.properties.items[i] = prop;
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pub

pub

}

return;
}
}

return error.PropertyNotFound;

fn addChild(self: *Object, allocator: std.mem.Allocator, template: Object, next id:

const obj = try template.clone(allocator, next id);
try self.children.append(allocator, obj);

fn clone(self: Object, allocator: std.mem.Allocator, next id: *u64) !Object {
var properties list = std.ArrayList(Property).empty;
errdefer properties list.deinit(allocator);
for (self.properties.items) |prop| {
try properties list.append(allocator, try prop.clone(allocator));

}

var children list = std.ArrayList(Object).empty;
errdefer children list.deinit(allocator);
for (self.children.items) |[child| {
try children list.append(allocator, try child.clone(allocator, next id));

}

return .{
.id = allocId(next_id),
.shape = self.shape,
.properties = properties list,
.children = children list,

}i

fn allocId(next _id: *u64) u64 {

pub

const id = next_id.*;
next id.* += 1;
return id;

fn deinit(self: *Object, allocator: std.mem.Allocator) void {
for (self.children.items) |*child| child.deinit(allocator);
self.children.deinit(allocator);

for (self.properties.items) |*prop| prop.deinit(allocator);
self.properties.deinit(allocator);

self.* = undefined;

A.9. src/models/Property.zig

const std = @import("std");

const basic_models = @import("basic models.zig");
const Point2_f = basic_models.Point2_f;

const Scale2 f = basic_models.Scale2 f;

const Size f = basic_models.Size f;

const Radii f = basic models.Radii f;

pub

const Data = union(enum) {
position: Point2 f,

angle: f32,

scale: Scale2 f,

visible: bool,

opacity: f32,

locked: bool,

size: Size f,
radii: Radii f,
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/// MpoueHT gyru anaunca: 100 — nonubi 3naunc, 50 — nonyanaunc (0..100).
arc_percent: 32,
end point: Point2 f,

/// Bnapgeetr namatbi; npu deinit/clone — free/duplicate.

points: []const Point2 f,

/// 3aMKHYTbili KOHTYP (4718 JIOMaHoU: OTPE30K MOCAefHSs—NepBas To4YKa + 3a/MBKa).
closed: bool,

/// BKro4yeHa nu 3anvBKa.
filled: bool,

/// UBet 3anuBkn, OXRRGGBBAA.
fill rgba: u32,

/// Uset obBoaku, OXRRGGBBAA.
stroke rgba: u32,

thickness: f32,
+

pub const Property = struct {
data: Data,

pub fn deinit(self: *Property, allocator: std.mem.Allocator) void {
switch (self.data) {
.points => |slice| allocator.free(slice),
else => {},
}
self.* = undefined;

}

pub fn clone(self: Property, allocator: std.mem.Allocator) !Property {
return switch (self.data) {
.points => |slice| .{
.data = .{
.points = blk: {
const copy = try allocator.dupe(Point2 f, slice);
break :blk copy;
b
}
}I
else => .{ .data = self.data },
I

s

A.10. src/models/basic_models.zig

pub const Rect i = struct {
X: u32,
y: u32,
w: u32,
h: u32,

3

pub const Size i = struct {
w: u32,
h: u32,

3

pub const Size f = struct {
w: f32,
h: 32,

+;
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pub const Point2 f = struct {

x: f32 = 0,
y: f32 =0,

b

pub const Point2 i = struct {
x: 132 = 0,
y: i32 = 0,

3

pub const Radii f = struct {
x: 32,
y: 32,

Y

pub const Scale2 f = struct {
scale x: f32 =1,
scale y: f32 =1,

Y

pub const Rect_f = struct {
x: f32 =0,
y: f32 =0,
w: f32 =0,
h: f32 = 0,

+;

A.11. src/models/shape/broken.zig

const std = @import("std");

const Object = @import("../Object.zig");

const Property = @import("../Property.zig").Property;
const PropertyData = @import("../Property.zig").Data;
const Point2 f = @import("../basic models.zig").Point2 f;
const Rect f = @import("../basic models.zig").Rect f;
const shape mod = @import("shape.zig");

/// CBownicTBa @urypsl no ymon4daHuw (gobasnswtca kK obumm). points — cranc Ha CTaTUYECKUN Maccus.
pub const default shape properties points = [ _]Point2 f{

{ x=0, .y =01},

{ .x =280, .y =01},

q{ .x =280, .y =60},

b
pub const default shape properties = [ ]Property{
.{ .data = .{ .points = &default _shape properties points } },
.{ .data = .{ .closed = false } },
.{ .data { .filled = true } },
.{ .data .{ .fill rgba = 0x000000FF } },

i

A.12. src/models/shape/ellipse.zig

const std = @import("std");

const Object = @import("../Object.zig");

const Property = @import("../Property.zig").Property;
const Rect f = @import("../basic models.zig").Rect f;
const shape _mod = @import("shape.zig");

/// CBovicTBa @uUrypsl no ymosnydyaHmio (0obaBaawTcs K 06uwmM) .
pub const default shape properties = [ ]JProperty{

.{ .data = .{ .radii = .{ .x =50, .y =50} } },
.{ .data = .{ .arc_percent = 100.0 } },

.{ .data = .{ .closed = true } },

.{ .data = .{ .filled = false } },

.{ .data = .{ .fill rgba = 0x000000FF } },
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i

A.13. src/models/shape/line.zig

const std = @import("std");

const Object = @import("../Object.zig");

const Property = @import("../Property.zig").Property;
const Rect f = @import("../basic models.zig").Rect f;
const shape mod = @import("shape.zig");

/// CBovicTBa @urypsl no ymosn4dyaHuw (pgobasnswtca K obumum) .
pub const default shape properties = [ ]Property{

.{ .data = .{ .end point = .{ .x = 100, .y = 200 } } },
3

A.14. src/models/shape/shape.zig

const std = @import("std");

const Object = @import("../Object.zig");

const Property = @import("../Property.zig").Property;
const PropertyData = @import("../Property.zig") .Data;
const defaultCommonProperties = Object.defaultCommonProperties;
const basic models = @import("../basic models.zig");
const Point2 f = basic_models.Point2 f;

const line = @import("line.zig");

const ellipse = @import("ellipse.zig");

const broken = @import("broken.zig");

pub const Rect = basic models.Rect f;

/// HobaBnsetr K 06bEKTYy CMNUCOK CBOUCTB ¢urypsl. Lns .points gybnupyet cnauc (o0bbeKkT Brageer).
fn appendShapeProperties(allocator: std.mem.Allocator, obj: *Object, props: []const Property) !void {
for (props) |prop| {
if (prop.data == .points) {
const pts = prop.data.points;
const copy = try allocator.dupe(Point2 f, pts);
try obj.properties.append(allocator, .{ .data = .{ .points = copy } });
} else {
try obj.properties.append(allocator, prop);
}

}

/// Co30aét 0O6beKT C AEePOsITHbIMU OOWNUMUM U UIYPHBIMA CBOMCTBaMM.
pub fn createObject(allocator: std.mem.Allocator, shape kind: Object.ShapeKind) !Object {
var obj = try createWithCommonProperties(allocator, shape kind);
errdefer obj.deinit(allocator);
switch (shape_kind) {
.line => try appendShapeProperties(allocator, &obj, &line.default _shape properties),
.ellipse => try appendShapeProperties(allocator, &obj, &ellipse.default shape properties),
.broken => {
try appendShapeProperties(allocator, &obj, &broken.default shape properties);
try obj.setProperty(allocator, .{ .data = .{ .fill rgba = obj.getProperty(.stroke rgba).? }
> 1)
b
}
return obj;

}

fn createWithCommonProperties(allocator: std.mem.Allocator, shape_kind: Object.ShapeKind) !Object {
var properties list = std.ArrayList(Property).empty;
errdefer properties list.deinit(allocator);
for (defaultCommonProperties) |prop| try properties list.append(allocator, prop);
return .{
.id = 0,
.shape = shape_kind,
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.properties = properties list,
.children = std.ArrayList(Object).empty,
}i

A.15. src/persistence/json_io.zig

const std = @import("std");
const Document = @import("../models/Document.zig");

/// CoxpaHseT 3Ha4YeHue rnpou3BosibHOro tuna T B JSON-gaiin.

pub fn saveToFile(comptime T: type, value: *const T, path: []lconst u8) !void {
var file = try std.fs.cwd().createFile(path, .{ .truncate = true });
defer file.close();

var buffer: [4096]u8 = undefined;
var writer = file.writer(&buffer);

try std.json.Stringify.value(value, .{ .whitespace = .indent 2 }, &writer.interface);

try writer.interface.flush();

}

/// 3arpyxaet 3HadeHue Tuna T mu3 JSON-@auna.
/// Ons Document nocne pa3bopa penaetrcs KioH 4depe3 allocator, T.K. napcep BbigesseT namaThb
/// W3 apeHbl — npu 3aKpbiTun [OKYMEHTa eé Henb3s ocBoboxgaTb HawuM asaioKaTopoM.
pub fn loadFromFile(comptime T: type, allocator: std.mem.Allocator, path: [Jconst u8) T {
var file = try std.fs.cwd().openFile(path, .{});
defer file.close();

const data = try file.readToEndAlloc(allocator, std.math.maxInt(usize));
defer allocator.free(data);

var parsed = try std.json.parseFromSlice(T, allocator, data, .{ .ignore unknown fields = true });
if (T == Document) {

defer parsed.deinit();

return try parsed.value.clone(allocator);

}

return parsed.value;

A.16. src/random_document.zig

const std = @import("std");

const Document = @import("models/Document.zig");

const Object = Document.Object;

const shape = @import("models/shape/shape.zig");

const basic_models = @import("models/basic models.zig");
const Size f = basic models.Size f;

const Point2 f = basic_models.Point2 f;

const Scale2 f = basic_models.Scale2 f;

const Radii f = basic models.Radii f;

fn randFloat(rng: std.Random, min: 32, max: f32) f32 {
return min + (max - min) * rng.float(f32);

}

fn randRgba(rng: std.Random) u32 {
const r = rng.int(u8);
const g rng.int(u8);
const b = rng.int(u8);
const a: u8 = @intCast(rng.intRangeLessThan(usize, 128, 256));
return (@as(u32, r) << 24) | (@as(u32, g) << 16) | (@as(u32, b) << 8) | a;
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fn randomShapeKind(rng: std.Random) Object.ShapeKind {

}

fn randomizeObjectProperties(allocator: std.mem.Allocator, doc _size: *const Size f, obj:

[N

const shapes_implemented = [ ]Object.ShapeKind{ .line,

.ellipse, .broken };

return shapes implemented[rng.intRangeLessThan(usize, 0, shapes implemented.len)];

std.Random) !void {
const margin: f32 = 8;

const max_x = @max(0, doc_size.w - margin);
const max_y = @max(0, doc_size.h - margin);

A

> margin) max_x else margin),
> margin) max_y else margin),

*0bject,

try obj.setProperty(allocator, .{ .data
.position = .{
.x = randFloat(rng, margin, if (max_x
.y = randFloat(rng, margin, if (max_y
}
)
try obj.setProperty(allocator, .{ .data
try obj.setProperty(allocator, .{ .data
.scale = .{
.scale x = randFloat(rng, 0.25,
.scale y = randFloat(rng, 0.25,
}
)
try obj.setProperty(allocator, .{ .data
try obj.setProperty(allocator, .{ .data
try obj.setProperty(allocator, .{ .data
const stroke = randRgba(rng);
try obj.setProperty(allocator, .{ .data
obj.setProperty(allocator, .{ .data =

const

try obj.setProperty(allocator,

thickness

= randFloat(rng, max x * 0.001, max x *
.{ .data = .{ .thickness

switch (obj.shape) {

= .{ .angle = randFloat(rng, 0, 2 * std.math.pi) } });
=.{
2.0),
2.0),
= .{ .visible = true } });
= .{ .opacity = randFloat(rng, 0.3, 1.0) } });
= .{ .locked = rng.boolean() } });
= .{ .stroke rgba = stroke } });
.{ .fill _rgba = randRgba(rng) } }) catch {};

0.01);
= thickness } });

doc_size.h) * 0.5);

.line => {
const len = randFloat(rng, 20, @min(doc_size.w,
const angle = randFloat(rng, 0, 2 * std.math.pi);
try obj.setProperty(allocator, .{ .data = .{

}

}

.end point = .{

}I
Y1)

1lipse =>
const m
try obj
.ra

},
BN

roken =>
var lis
defer 1
const n
var x:
var y:
for (0.
try
X +
y +
}

.x = std.math.cos(angle) * len,
.y = std.math.sin(angle) * len,

{
ax_r =
.setProperty(allocator,
dii = .{

. X randFloat(rng, 8, @max(8, max_r)),

.y randFloat(rng, 8, @max(8, max_r)),

.{ .data = .{

{
t = std.ArrayList(Point2 f).empty;
ist.deinit(allocator);

= rng.intRangeLessThan(usize, 2, 9);
32 = 0;

32 = 0;

.n) ] o

list.append(allocator, .{ .x = X,
= randFloat(rng, -40, 80);
= randFloat(rng, -30, 60);

@min(120, @min(doc_size.w / 4, doc_size.h / 4));

Y =Y 1)

const slice = try allocator.dupe(Point2 f, list.items);
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errdefer allocator.free(slice);
try obj.setProperty(allocator, .{ .data = .{ .points = slice } });
I

}

/// Co3maét B HOKyMeHTe ciy4dauHble ¢urypsl (line, ellipse, broken).

pub fn addRandomShapes(doc: *Document, allocator: std.mem.Allocator, rng: std.Random)
const max_total: usize = 80;
var total count: usize 0;

const n_root = rng.intRangeLessThan(usize, 6, 15);

for (0..n_root) | | {
if (total count >= max_total) break;
var obj = try shape.createObject(allocator, randomShapeKind(rng));
defer obj.deinit(allocator);
try randomizeObjectProperties(allocator, &doc.size, &obj, rng);
try doc.addObject(allocator, obj);
total count += 1;

}

var stack = std.ArrayList(*0Object).empty;
defer stack.deinit(allocator);
for (doc.objects.items) |*obj| {
try stack.append(allocator, obj);
}
while (stack.pop()) |obj| {
if (total count >= max_total) continue;
const n_children = rng.intRangelLessThan(usize, 0, 2);
const base len = obj.children.items.len;
for (0..n_children) |_| {
if (total count >= max total) break;
var child = try shape.createObject(allocator, randomShapeKind(rng));
defer child.deinit(allocator);
try randomizeObjectProperties(allocator, &doc.size, &child, rng);
try obj.addChild(allocator, child, &doc.next object id);
total count += 1;

for (obj.children.items[base len..]) |*child| {
try stack.append(allocator, child);

A.17. src/render/CpuRenderEngine.zig

const std = @import("std");

const builtin = @import("builtin");

const dvui = @import("dvui");

const RenderEngine = @import("RenderEngine.zig").RenderEngine;
const Document = @import("../models/Document.zig");

const basic_models = @import("../models/basic models.zig");
const cpu_draw = @import("cpu/draw.zig");

const RenderStats = @import("RenderStats.zig");

const Size i = basic _models.Size i;

const Rect_i = basic_models.Rect i;

const Allocator = std.mem.Allocator;

const Color = dvui.Color;

const CpuRenderEngine = @This();
const Type = enum {

Gradient,

Squares,

+;

28

Ivoid {



type: Type,

gradient start: Color.PMA = .{ .r
gradient end: Color.PMA = .{ .r =
_allocator: Allocator,
_renderStats: RenderStats,

0, .g=0, .b
5, .9 =

|

N
(9]
Ul
o |l
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pub fn init(allocator: Allocator, render_type: Type) CpuRenderEngine {
return .{
._allocator = allocator,
.type = render_type,
._renderStats = .{
.render_time ns = 0,
b
}i

pub fn exampleReset(self: *CpuRenderEngine) void {
var prng = std.Random.DefaultPrng.init(@intCast(std.time.microTimestamp()));
const random = prng.random();
self.gradient start = Color.PMA{ .r = random.int(u8), .g = random.int(u8), .b = random.int(u8), .a

« = 255 };
self.gradient end = Color.PMA{ .r = random.int(u8), .g = random.int(u8), .b = random.int(u8), .a =
< 255 };

}

fn renderGradient(self: CpuRenderEngine, pixels: []Color.PMA, width: u32, height: u32, full w: u32,
< full h: u32, visible rect: Rect i) void {
var y: u32 = 0;
while (y < height) : (y += 1) {
var X: u32 = 0;
while (x < width) : (x += 1) {
const gx: u32 visible rect.x + x;
const gy: u32 = visible rect.y + y;

const denom x: f32 if (full w > 1) @as(f32, @floatFromInt(full w - 1)) else 1;
const denom_y: f32 if (full _h > 1) @as(f32, @floatFromInt(full h - 1)) else 1;
const fx: f32 = @as(f32, @floatFromInt(gx)) / denom x;

const fy: f32 = @as(f32, @floatFromInt(gy)) / denom y;

const factor: f32 = std.math.clamp((fx + fy) / 2, 0, 1);

const r_f: f32 = @as(f32, @floatFromInt(self.gradient start.r)) + factor * (@as(f32,
 @floatFromInt(self.gradient end.r)) - @as(f32, @floatFromInt(self.gradient start.r)));
const g f: f32 = @as(f32, @floatFromInt(self.gradient start.g)) + factor * (@as(f32,
< @floatFromInt(self.gradient end.g)) - @as(f32, @floatFromInt(self.gradient start.g)));
const b_f: 32 = @as(f32, @floatFromInt(self.gradient start.b)) + factor * (@as(f32,
- @floatFromInt(self.gradient end.b)) - @as(f32, @floatFromInt(self.gradient start.b)));

const r: u8 @intFromFloat(std.math.clamp(r_f, 0, 255));
const g: u8 @intFromFloat(std.math.clamp(g f, 0, 255));
const b: u8 = @intFromFloat(std.math.clamp(b_f, 0, 255));
pixels[y * width + x] = .{ .r=r, .g =g, .b=Db, .a=2551};

}

fn renderSquares(pixels: []Color.PMA, canvas size: Size i, visible rect: Rect i) void {
const colors = [ ]Color.PMA{

A .r=255, .g=0, .b=20, .a= 2551},
{ .r =255, .g =165, .b =0, .a= 2551},
{ .r =255, .g =255, .b=20, .a= 2551},
A .r=0, .g=255, .b=20, .a= 2551},
A{ .r=0, .g =255, .b =255, .a=2551},
A .r=0, .g =0, .b =255, .a=2551},
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const squares_num = 5;
var thikness: u32 @intFromFloat(@as(f32, @floatFromInt(canvas size.w + canvas size.h)) / 2 *
o 0.03);

if (thikness == 0) thikness = 1;

const squares sum w = canvas_size.w - thikness * (squares num + 1);
const base w = squares_sum w / squares_num;

const extra w = squares sum w % squares_num;

const squares_sum_h = canvas_size.h - thikness * (squares_num + 1);
const base h = squares_sum_h / squares_num;

const extra h = squares sum_h % squares num;

var x_pos: [6]Ju32 = undefined;

X _pos[0] = 0;

for (1..squares num + 1) |i| {
const w = base w + if (i - 1 < extra w) @as(u32, 1) else 0;
x_pos[i] = x_pos[i - 1] + thikness + w;

}

var y _pos: [6]u32 = undefined;

y_pos[0] = 0;

for (1..squares num + 1) [i]| {
const h = base_ h + if (i - 1 < extra_h) @as(u32, 1) else 0;
y pos[i] =y pos[i - 1] + thikness + h;

}

var y: u32 = 0;
while (y < visible rect.h) : (y += 1) {
const canvas y = y + visible rect.y;
if (canvas_y >= canvas_size.h) continue;
var x: u32 = 0;
while (x < visible rect.w) : (x += 1) {
const canvas_x = x + visible rect.x;
if (canvas_x >= canvas_size.w) continue;

var vertical index: ?7u32 = null;
for (0..x _pos.len) |i]| {
if (canvas _x >= x _pos[i] and canvas x < x_pos[i] + thikness) {
vertical index = @intCast(i);
break;

}

var horizontal index: ?u32 = null;
for (0..y pos.len) |i]| {
if (canvas y >= y pos[i] and canvas y < y pos[i] + thikness) {
horizontal index = @intCast(i);
break;

}

if (vertical index) |idx| {
pixels[y * visible rect.w + x] =
} else if (horizontal index) |idx| {
pixels[y * visible rect.w + x] =
} else {
var square _x: u32 = 0;
for (0..squares num) |i| {
if (canvas x >= x _pos[i] + thikness and canvas x < x_pos[i + 1]) {
square_x = @intCast(i);
break;

colors[idx];

colors[idx];

}
}
var square y: u32 = 0;
for (0..squares num) |i| {
if (canvas_y >= y pos[i] + thikness and canvas y <y pos[i + 1]) {
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square_y = @intCast(i);

break;

}
}
if (square x % 2 == square y % 2) {

pixels[y * visible rect.w + x] = .{ .r = 255, .g = 255, .b = 255, .a = 255 };
} else {

pixels[y * visible rect.w + x] = .{ .r=0, .g =0, .b =0, .a=2551},;
}

}

pub fn example(self: CpuRenderEngine, canvas size: Size i, visible rect: Rect i) !?dvui.Texture {
const full w = canvas size.w;
const full h = canvas_size.h;

const width = visible rect.w;
const height = visible rect.h;

const pixels = try self. allocator.alloc(Color.PMA, @as(usize, width) * height);
defer self. allocator.free(pixels);

switch (self.type) {
.Gradient => self.renderGradient(pixels, width, height, full w, full h, visible rect),
.Squares => renderSquares(pixels, canvas size, visible rect),

}

return try dvui.textureCreate(pixels, width, height, .nearest, .abgr 8 8 8 8);

pub fn renderEngine(self: *CpuRenderEngine) RenderEngine {
return .{ .cpu = self };

/// Pacrtepusyetr OOKYMEHT B TeKCTypy (@®OH + Qurypbl 4epe3 KOHBeHep).
pub fn renderDocument(self: *CpuRenderEngine, document: *const Document, canvas size: Size i,
< visible rect: Rect i) !?dvui.Texture {

const width = visible rect.w;

const height = visible rect.h;

const pixels = try self. allocator.alloc(Color.PMA, @as(usize, width) * height);

defer self. allocator.free(pixels);

for (pixels) |*p| p.-* = .{ .r = 255, .g = 255, .b = 255, .a = 255 };

var t = try std.time.Timer.start();

try cpu_draw.drawDocument(pixels, width, height, visible rect, document, canvas_size,
<~ self. allocator);

self. renderStats.render time ns = t.read();

return try dvui.textureCreate(pixels, width, height, .nearest, .abgr 8 8 8 8);

pub fn getStats(self: CpuRenderEngine) RenderStats {
return self. renderStats;

A.18. src/render/RenderEngine.zig

const dvui = @import("dvui");

const CpuRenderEngine = @import("CpuRenderEngine.zig");
const Document = @import("../models/Document.zig");

const basic_models = @import("../models/basic models.zig");
const RenderStats = @import("RenderStats.zig");
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pub const RenderEngine = union(enum) {
cpu: *CpuRenderEngine,

pub fn exampleReset(self: RenderEngine) void {
switch (self) {
.cpu => |cpu_r| cpu_r.exampleReset(),

}

pub fn example(self: RenderEngine, canvas_size: basic_models.Size i, visible rect:
< basic models.Rect i) !?dvui.Texture {
return switch (self) {
.Ccpu => |cpu_r| cpu_r.example(canvas size, visible rect),

}

pub fn getStats(self: RenderEngine) RenderStats {
return switch (self) {
.cpu => |cpu_r| cpu_r.getStats(),
};

/// Pactepu3yetr NOKYMEHT B TEKCTypy.
pub fn render(self: RenderEngine, document: *const Document, canvas size: basic models.Size i,
< visible rect: basic models.Rect i) !?dvui.Texture {
return switch (self) {
.cpu => |cpu_r| cpu_r.renderDocument(document, canvas size, visible rect),

};
i

A.19. src/render/RenderStats.zig

const RenderStats = @This();

render time ns: u64, // Bpemsa peHpepa kagpa B HaHOCEKyHOax

A.20. src/render/cpu/broken.zig

const std = @import("std");

const Document = @import("../../models/Document.zig");
const pipeline = @import("pipeline.zig");

const line = @import("line.zig");

const DrawContext = pipeline.DrawContext;

const Color = @import("dvui").Color;

const Object = Document.Object;

const default stroke: Color.PMA = .{ .r
const default_fill: Color.PMA = .{ .r =
const default thickness: f32 = 2.0;

=0, .g=0, .b
0, .g =0, .b=

/// JlomaHas no To4ykam, obsogka stroke rgba. [llpu closed — oTpe30K nocrnegHss—nepBas To4Yka M 3asMBKa
< fill rgba.
pub fn draw(
ctx: *DrawContext,
obj: *const Object,
allocator: std.mem.Allocator,
) !void {
const pts = obj.getProperty(.points) orelse return;
if (pts.len < 2) return;
const stroke = if (obj.getProperty(.stroke rgba)) |stroke rgba| pipeline.rgbaToPma(stroke rgba)
< else default_stroke;
const thickness = obj.getProperty(.thickness) orelse default thickness;
const closed = obj.getProperty(.closed) orelse false;
const filled = obj.getProperty(.filled) orelse true;
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const fill color = if (obj.getProperty(.fill rgba)) |fill rgba| pipeline.rgbaToPma(fill rgba) else
« default fill;

const buffer = try allocator.alloc(Color.PMA, ctx.buf width * ctx.buf height);
@memset(buffer, .{ .r=0, .g =0, .b=0, .a=20 1});
defer allocator.free(buffer);

var copy_ctx = ctx.*;
copy_ctx.pixels = buffer;
copy ctx.replace mode = true;

const do_fill = closed and filled;

if (do fill) {
copy ctx.startFill(allocator) catch return;

}

var i: usize = 0;
while (i + 1 < pts.len) : (i += 1) {
line.drawLine(&copy ctx, pts[il.x, pts[i].y, pts[i + 1].x, pts[i + 1].y, stroke, thickness,
<  true);
}
if (closed and pts.len >= 2) {
const last = pts.len - 1;
line.drawLine(&copy ctx, pts[last].x, pts[last].y, pts[0].x, pts[0].y, stroke, thickness, true);
}

if (do fill) {
copy ctx.stopFill(allocator, fill color);
}

ctx.compositeDrawerContext(&copy ctx, copy ctx.transform.opacity);

A.21. src/render/cpu/draw.zig

const std = @import("std");

const Document = @import("../../models/Document.zig");

const pipeline = @import("pipeline.zig");

const line = @import("line.zig");

const ellipse = @import("ellipse.zig");

const broken = @import("broken.zig");

const basic_models = @import("../../models/basic models.zig");
const Rect i = basic models.Rect i;

const Size i = basic_models.Size i;

const Object = Document.Object;
const DrawContext = pipeline.DrawContext;
const Transform = pipeline.Transform;

fn isVisible(obj: *const Object) bool {
return obj.getProperty(.visible) orelse true;

}

fn drawObject(
ctx: *DrawContext,
obj: *const Object,
parent_transform: Transform,
allocator: std.mem.Allocator,
) !'void {
if (!isVisible(obj)) return;
const local = Transform.init(obj);
const world = Transform.compose(parent transform, local);
ctx.setTransform(world);
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switch (obj.shape) {
.line => line.draw(ctx, obj),
.ellipse => try ellipse.draw(ctx, obj, allocator),
.broken => try broken.draw(ctx, obj, allocator),

}

for (obj.children.items) |*child| {
try drawObject(ctx, child, world, allocator);

}

/// PekypcuBHO pucyet [OKYMeHT B bydep (0O6beKTbl M MNOTOMKM 10 nNopaaKky) .
/// allocator onuuoHaneH; ecnu rnepenaH, JIOMaHble PUCYITCSA 4Yepe3 cson (6e3 ABOMHOro HasoxeHusa npu alpha <
o 1).
pub fn drawDocument (
pixels: []l@import("dvui").Color.PMA,
buf width: u32,
buf height: u32,
visible rect: Rect_ i,
document: *const Document,
canvas_size: Size i,
allocator: std.mem.Allocator,
) !'void {
const scale x: f32 = if (document.size.w > 0) @as(f32, @floatFromInt(canvas size.w)) /
< document.size.w else 0;
const scale y: f32 = if (document.size.h > 0) @as(f32, @floatFromInt(canvas size.h)) /
< document.size.h else 0;

var ctx = DrawContext{
.pixels = pixels,
.buf_width = buf width,
.buf_height = buf_height,
.visible rect = visible rect,
.scale x = scale x,
.scale y = scale y,

}i

const identity = Transform{};

for (document.objects.items) |*obj| {
try drawObject (&ctx, obj, identity, allocator);

}

A.22. src/render/cpu/ellipse.zig

const std = @import("std");

const std math = std.math;

const Document = @import("../../models/Document.zig");

const pipeline = @import("pipeline.zig");

const line = @import("line.zig");

const DrawContext = pipeline.DrawContext;

const Color = @import("dvui").Color;

const basic models = @import("../../models/basic models.zig");
const Point2 f = basic_models.Point2 f;

const Object = Document.Object;

const default stroke: Color.PMA = .{ .r
const default_fill: Color.PMA = .{ .r =
const default thickness: 32 = 2.0;

|l
o
Il
(o}
Q

0, .9

/// 3nnunc ¢ ueHTpoM (0,0) n nonyocamn radii. 06BogKa — nosoca pacCTOAHUA 0O KOHTypa (4YETKas /IMHUA, He
o Kpyru).

/// arc percent: 100 — nonHbi 377IMNC, MHa4ye opgHa pgyra; obxong B koge ot (0,ry) no kBagpaHTaM (Bu3yasbHO
< MOXET Ka3aTbCsA OT HM3a MPOTMUB YACOBOM M3-3a IKPaHHOU Y).

/// OTpucoBka B oTpeNbHbi bypep m oanmH composite, 4utTobsl npu alpha<255 nukcenun He HakaagblBanChb

& HECKO/bKO pa3.
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pub fn draw(ctx: *DrawContext, obj: *const Object, allocator: std.mem.Allocator) !void {
const radii = obj.getProperty(.radii) orelse return;
const rx = radii.x;
const ry = radii.y;
if (rx <= 0 or ry <= 0) return;

const stroke = if (obj.getProperty(.stroke rgba)) |stroke rgba| pipeline.rgbaToPma(stroke rgba)

- else default stroke;

const thickness = if (obj.getProperty(.thickness)) |thickness| thickness else default thickness;
const arc_percent = std math.clamp(if (obj.getProperty(.arc_percent)) |arc_percent| arc_percent

- else 100.0, 0.0, 100.0);

const closed = obj.getProperty(.closed) orelse true;

const filled = obj.getProperty(.filled) orelse false;

const fill color = if (obj.getProperty(.fill rgba)) |fill rgba| pipeline.rgbaToPma(fill rgba) else
< default fill;

const do_fill = filled and (closed or arc_percent >= 100.0);

const t = &ctx.transform;

const min r = @min(rx, ry);

const half _norm = thickness / (2.0 * min_r);
const inner = @max(0.0, 1.0 - half_norm);
const outer = 1.0 + half _norm;

const d_inner_sq = inner * inner;

const d_outer_sq = outer * outer;

const margin = 1.0 + half_norm;

const corners = [ JPoint2 f{

.X = -rx * margin, .y = -ry * margin },
X = rx * margin, .y = -ry * margin },
.X = rx * margin, .y = ry * margin },

X = -rx * margin, .y = ry * margin },

e e

};
var min_bx: f32 = std math.inf(f32);
var min_by: f32 = std math.inf(f32);
var max_bx: f32 = -std math.inf(f32);
var max_by: f32 = -std math.inf(f32);
for (corners) |c| {
const w = ctx.localToWorld(c.x, c.y);
const b = ctx.worldToBufferF(w.x, w.y);
min_bx = @min(min_bx, b.Xx);
min by = @min(min_by, b.y);
max_bx = @max(max_bx, b.x);
max_by = @max(max by, b.y);
}
const buf w: i32 = @intCast(ctx.buf width);
const buf h: 132 @intCast(ctx.buf height);
const x0: 132 = @max(0, @as(i32, @intFromFloat(std math.floor(min bx))));
const y0@: i32 @max (0, @as(i32, @intFromFloat(std math.floor(min _by))));
const x1: 132 @min(buf w, @as(i32, @intFromFloat(std math.ceil(max bx))) + 1);
const yl: 132 @min(buf_h, @as(i32, @intFromFloat(std math.ceil(max by))) + 1);

const buffer = try allocator.alloc(Color.PMA, ctx.buf width * ctx.buf height);
@memset(buffer, .{ .r=0, .g =0, .b=0, .a=20 1});
defer allocator.free(buffer);

var stroke ctx = ctx.*;
stroke ctx.pixels = buffer;
stroke ctx.replace mode = true;

if (do fill) {
stroke ctx.startFill(allocator) catch return;

}

const inv_rx .0/ rx;
const inv_ry = 1.0 / ry;
const arc_len = 2.0 * std math.pi * arc_percent / 100.0;
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var by: 132 = y0;
while (by < y1) : (by += 1) {
const buf_ y @as(f32, @floatFromInt(by)) + 0.5;
var bx: 132 = x0;
while (bx < x1) : (bx += 1) {
const buf x = @as(f32, @floatFromInt(bx)) + 0.5;
const w = stroke ctx.bufferToWorld(buf x, buf y);
const loc = stroke ctx.worldToLocal(w.x, w.y);
const nx = loc.x * inv_rx;
const ny = loc.y * inv_ry;
const d = nx * nx + ny * ny;
if (d < d inner_sq or d > d outer sq) continue;
if (arc_percent < 100.0) {
var diff = std math.pi / 2.0 - std math.atan2(ny, nx);
if (diff < 0) diff += 2.0 * std math.pi;
if (diff > arc_len) continue;

}
stroke ctx.blendPixelAtBuffer(bx, by, stroke);

}

if (closed and arc_percent < 100.0) {
const end x = rx * std math.sin(arc_len);
const end y = ry * std math.cos(arc_len);
line.drawLine(&stroke ctx, 0, 0, 0, ry, stroke, thickness, false);
line.drawLine(&stroke ctx, 0, 0, end x, end y, stroke, thickness, false);

}

if (do fill) {
stroke ctx.stopFill(allocator, fill color);
}

ctx.compositeDrawerContext(&stroke ctx, t.opacity);

A.23. src/render/cpu/line.zig

const std = @import("std");

const Document = @import("../../models/Document.zig");

const pipeline = @import("pipeline.zig");

const DrawContext = pipeline.DrawContext;

const Color = @import("dvui").Color;

const base models = @import("../../models/basic models.zig");
const Point2_i = base models.Point2 i;

const Object = Document.Object;
const default stroke: Color.PMA = .{ .r =0, .g =0, .b
const default thickness: f32 = 2.0;

0, .a = 255 };

/// JimHna ot (0,0) go end point.
pub fn draw(ctx: *DrawContext, obj: *const Object) void {
const end point = obj.getProperty(.end point) orelse return;
const end x = end point.x;
const end_y = end point.y;
const stroke = if (obj.getProperty(.stroke rgba)) |stroke rgba| pipeline.rgbaToPma(stroke rgba)
- else default stroke;
const thickness = obj.getProperty(.thickness) orelse default thickness;
drawLine(ctx, 0, 0, end_x, end_y, stroke, thickness, false);

}

/// Pucyetr oTpe30k rno noKasbHbIM KOHUaM (nepesog B bypep BHyTpu).
/// draw_when outside: ecnu true, y4yaCTKu JIMHUM 3@ 3IKPaHOM Toxe pucywtcsa (TonumHon 1 px); B bypepe —
< 00blYHaA TOJ/MHA.

36



pub fn drawLine(ctx: *DrawContext, x0: 32, y0: 32, x1: 32, yl: f32, color: Color.PMA, thickness:
< 32, draw_when_outside: bool) void {

const wl = ctx.localToWorld(x0, y0);
const wl = ctx.localToWorld(x1l, yl);
const bO = ctx.worldToBuffer(w0.x, wl.y);
const bl = ctx.worldToBuffer(wl.x, wl.y);

const t = &ctx.transform;
const scale = @sqrt(t.scale.scale x * ctx.scale x * t.scale.scale y * ctx.scale y);
const thickness px: u32 = @as(u32, @intFromFloat(std.math.round(thickness * scale)));
if (thickness px > 0)
drawLineInBuffer(ctx, b0.x, b0.y, bl.x, bl.y, color, thickness px, draw when outside);
}

inline fn clip(p: 32, q: f32, tO: *f32, tl: *f32) bool {

if (p == 0) {
return q >= 0;

}

const r=q / p;

if (p <0) {
if (r > t1.*) return false;
if (r > t0.*) t0.* = r;

} else {
if (r < t0.*) return false;
if (r < t1.*) tl1.% = r;

}

return true;

}

/// Liang—Barsky orce4yeHne otpeska (x0,y0)-(x1,yl) npamoyronbHukom [left,right]x[top,bottom].
/// KooppuHaTel KOHLOB MoanduuupywTCa Mo MecTy. Bo3Bpauwaet false, ecin OoTpe30K LE/IMKOM BHE
& [PAMOYTOJIbHUKA.
fn liangBarskyClip(
x0: *i32,
y0: *i32,
x1: *i32,
yl: *i32,
left: 132,
top: 132,
right: i32,
bottom: 132,
) bool {
const fx0: f32
const fy@: f32
const fx1l: 32
const fyl: 32

@floatFromInt (x0.*);
@floatFromInt(y0.*);
@floatFromInt(x1.*);
@floatFromInt(yl.*);

const dx = fx1 - fx0;
const dy = fyl - fy0;

var t0: f32 .0;
var tl: f32 = 1.0;

1]
o

const fl: 32
const ft: 32
const fr: 32
const fb: 32

@floatFromInt(left);
@floatFromInt(top);
@floatFromInt(right);
@floatFromInt(bottom);

if ('clip(-dx, fx0 - fl, &t0, &tl)) return false; // x >= left
if (!clip(dx, fr - fx0, &t0, &tl)) return false; // x <= right
if (!'clip(-dy, fyo - ft, &t0, &tl)) return false; // y >= top
if (!clip(dy, fb - fyQ, &t0, &tl)) return false; // y <= bottom

const nx0@ = fx0 + dx * t0;
const nyQ = fy@ + dy * 10;
const nx1 = fx0 + dx * t1;
const nyl = fy0@ + dy * tl1;
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}

Xx0.* = @intFromFloat(std.math.round(nx0));
y0.* = @intFromFloat(std.math.round(ny0));
x1.* = @intFromFloat(std.math.round(nx1));
yl.* = @intFromFloat(std.math.round(nyl));

return true;

/// O0TcekaeT oTpe3ok bypepom ctx (0..buf width-1, 0O..buf height-1).
fn clipLineToBuffer(ctx: *DrawContext, a: *Point2 i, b: *Point2 i, thickness: 1i32) bool {

}

var x0 = a.x;

var yo = a.y;
var x1 = b.x;
var yl = b.y;

const left: 132 = -thickness;

const top: 132 = -thickness;

const right: i32 = @as(i32, @intCast(ctx.buf width - 1)) + thickness;
const bottom: 132 = @as(i32, @intCast(ctx.buf height - 1)) + thickness;

if (!liangBarskyClip(&x0, &y0, &x1, &yl, left, top, right, bottom)) {
return false;

}

a.* = .{ .x=x0, .y =y0 };
b.* = .{ .x =x1, .y =yl };
return true;

fn drawLineInBuffer(ctx: *DrawContext, bx@: 132, by0: i32, bx1l: i32, byl: i32, color: Color.PMA,

[N

thickness px: u32, draw when outside: bool) void {
// Koppekuwus TOJIMHbLI B 3aBUCUMOCTU OT Yyrsa JIMHUN.
var thickness corrected: u32 = thickness_px;
var use_vertical: bool = undefined;
const dx_f: f32 = @floatFromInt(bxl - bx0);
const dy f: f32 = @floatFromInt(byl - by0);
const len: f32 = @sqrt(dx f * dx f + dy f * dy f);
if (len > 0) {
const cos theta @abs(dx _f) / len;
const sin theta = @abs(dy f) / len;
const desired: f32 = @floatFromInt(thickness px);
const eps: f32 = le-3;

const vertical based

= desired / @max(sin_theta, eps);
const horizontal based =

desired / @max(cos_theta, eps);

use vertical = sin theta >= cos_theta;
const corrected f = if (use vertical) vertical based else horizontal based;

thickness corrected = @max(@as(u32, 1), @as(u32, @intFromFloat(std.math.round(corrected f))));
}
const half thickness: 132 = @intCast(thickness corrected / 2);
const thickness corrected i: i32 = @as(i32, @intCast(thickness corrected));

var p@ = Point2 i{ .x
var pl = Point2 i{ .x

bx0, .y
bx1l, .y

byo };
byl };

// 0Tce4yeHune TOoJIbKO Korga He pucyemMm BHe viewport: UHaye JNInHUA uaéTt UesIMKoM, TosmnHa 1 pPX CHapyxu.
if (!draw_when outside) {

if (!clipLineToBuffer(ctx, &pO, &pl, @as(i32, @intCast(thickness corrected)))) return;
}

var x0 = p0.x;
var yo = p0.y;
const ex = pl.x;

38



const ey = pl.y;

const dx: 132 @intCast(@abs(ex - x0));
const sx: i32 = if (x0 < ex) 1 else -1;
const dy abs: 132 = @intCast(@abs(ey - y0));
const dy: i32 = -dy abs;

const sy: i32 = if (y0 < ey) 1 else -1;

var err: i32 = dx + dy;
const buf w i: 132 @intCast(ctx.buf width);
const buf h i: 132 @intCast(ctx.buf height);

while (true) {
// BHyTpu viewport — nonHas TtosnumHa, CHapyxu npu draw when outside — Tonbko 1 nuKcesnb.
const in_viewport = x0 >= -thickness corrected i and x0 < buf w i + thickness corrected i and y0
< >= -thickness corrected i and y0 < buf h i + thickness corrected i;
const effective half: i32 = if (draw_when outside and !in viewport) 0 else half_ thickness;

var thick: i32 = -effective half;

while (thick <= effective half) {
const x = if (use vertical) x0 + thick else x0;
const y = if (use vertical) y0 else y0 + thick;
ctx.blendPixelAtBuffer(x, y, color);

thick += 1;
}

if (x0 == ex and y0 == ey) break;

const e2: i32 = 2 * err;
if (e2 >= dy) {

err += dy;
X0 += sx;

}

if (e2 <= dx) {
err += dx;
yo0 += sy;

}

A.24. src/render/cpu/pipeline.zig

const std = @import("std");

const dvui = @import("dvui");

const basic_models = @import("../../models/basic models.zig");
const Document = @import("../../models/Document.zig");

const Point2_f = basic_models.Point2_ f;

const Point2 i = basic _models.Point2 i;

const Scale2 f = basic_models.Scale2 f;

const Rect_1i = basic_models.Rect i;

const Color = dvui.Color;

/// TpaHcpopm obbekTa: no3uums, yros, macwtab, HENPo3payHOCTh.
pub const Transform = struct {

position: Point2 f = .{},

angle: f32 = 0,

scale: Scale2 f = .{},

opacity: f32 = 1.0,

pub fn init(obj: *const Document.Object) Transform {
const pos = obj.getProperty(.position) orelse Point2 f{ .x =0, .y =0 };
const angle = obj.getProperty(.angle) orelse 0;
const scale = obj.getProperty(.scale) orelse Scale2 f{ .scale x = 1, .scaley =1 };
const opacity = obj.getProperty(.opacity) orelse 1.0;
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+;

///
pub

}

///
pub

return .{
.position = pos,
.angle = angle,
.scale = scale,
.opacity = opacity,
b
}

/// Komnosuuymsa: world = parent * local.

pub fn compose(parent: Transform, local: Transform) Transform {
const cos a = std.math.cos(parent.angle);
const sin_a = std.math.sin(parent.angle);
const sx = parent.scale.scale x * local.scale.scale x;
const sy = parent.scale.scale y * local.scale.scale y;
const local px = local.position.x * parent.scale.scale x;
const local py = local.position.y * parent.scale.scale y;
const rx = cos_a * local px - sin_a * local py;
const ry = sin_a * local_px + cos_a * local_py;

return .{
.position = .{
.X = parent.position.x + rx,
.y = parent.position.y + ry,
}
.angle = parent.angle + local.angle,
.scale = .{ .scale x = sx, .scale y = sy },

.opacity = parent.opacity * local.opacity,

MupoBble -> 5oKanbHble A4 3a[aHHOro TpaHcpopma.

fn worldToLocalTransform(t: Transform, wx: f32, wy: f32) Point2 f {
const dx = wx - t.position.x;

const dy = wy - t.position.y;

const cos _a = std.math.cos(-t.angle);

const sin_a = std.math.sin(-t.angle);

const sx = if (t.scale.scale x != 0) t.scale.scale x else 1.0;
const sy = if (t.scale.scale y != 0) t.scale.scale y else 1.0;
return .{

.X = (dx * cos_a - dy * sin_a) / sx,
.y = (dx * sin_a + dy * cos_a) / sy,

};

KoHBerep OTPUCOBKM: JIOKaJibHble KOOPAMHAThI -> TPaHCPopM -> bydep.
const DrawContext = struct {

pixels: []Color.PMA,

buf width: u32,

buf height: u32,

visible rect: Rect_ i,

scale x: f32,
scale y: f32,
transform: Transform = .{},

/// Ecnn true, blendPixelAtBuffer nepe3anuceiBaet nukcesnb 6e3 breHpa
replace_mode: bool = false,
_fill canvas: 7*FillCanvas = null,

pub fn setTransform(self: *DrawContext, t: Transform) void {
self.transform = t;

}

/// JlokasibHble -> MUpPOBbIE.

pub fn localToWorld(self: *const DrawContext, local x: f32, local y:

const t = &self.transform;
const cos_a = std.math.cos(t.angle);
const sin_a = std.math.sin(t.angle);
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///
pub

///
pub

///
pub

/17
pub

///
<
///
pub

return .{
.x = t.position.x + (local x * t.scale.scale x) * cos a - (local y * t.scale.scale y) *
< sin a,
.y = t.position.y + (local x * t.scale.scale x) * sin a + (local y * t.scale.scale y) *
<~ C€OS_a,

Mupossie -> 6ygep (float).
fn worldToBufferF(self: *const DrawContext, wx: 32, wy: f32) Point2 f {
const canvas x = wx * self.scale x;
const canvas_y = wy * self.scale y;
const vx = @as(f32, @floatFromInt(self.visible rect.x));
const vy = @as(f32, @floatFromInt(self.visible rect.y));
return .{
.X = canvas_Xx - VX,
.y = canvas_y - vy,

};

MupoBsie -> 6ygep (uenvie).
fn worldToBuffer(self: *const DrawContext, wx: f32, wy: f32) Point2 i {
const b = self.worldToBufferF(wx, wy);
return .{
.X = @intFromFloat(std.math.round(b.x)),
.y = @intFromFloat(std.math.round(b.y)),
}

bygep -> mupossie.

fn bufferToWorld(self: *const DrawContext, buf x: f32, buf_y: f32) Point2 f {
const vx = @as(f32, @floatFromInt(self.visible rect.x));

const vy = @as(f32, @floatFromInt(self.visible rect.y));

const canvas_x = buf x + vx;

const canvas y = buf y + vy;

const sx = if (self.scale x != 0) self.scale x else 1.0;
const sy = if (self.scale y != 0) self.scale y else 1.0;
return .{

.X = canvas_x / sX,
.y = canvas_y / sy,
b

MupoBbie -> Jl0KasbHbIE.
fn worldToLocal(self: *const DrawContext, wx: 32, wy: f32) Point2 f {
return worldToLocalTransform(self.transform, wx, wy);

CmewnBaeT uBeT B nukcesne bypepa ¢ y4yéroMm opacity TpaHcpopma. B replace mode npocto
nepesanuchiBaeT MUKCESb.

Ecnn aktuBeH fill canvas, Kaxgbi¥i 3anuCaHHbIM MUKCEb MOMeYaeTCs Kak rpaHuya Ais 3aluBKY.

fn blendPixelAtBuffer(self: *DrawContext, bx i32: i32, by i32: i32, color: Color.PMA) void {
if (self. fill canvas) |fc| fc.setBorder(bx i32, by i32);

if (bx _i32 < 0 or by i32 < 0 or bx_i32 >= self.buf width or by i32 >= self.buf _height) return;
const bx: u32 = @intCast(bx_1i32);
const by: u32 = @intCast(by i32);
const idx = by * self.buf width + bx;
const dst = &self.pixels[idx];
if (self.replace mode) {
dst.* = color;
return;
}
const t = &self.transform;
const a = @as(f32, @floatFromInt(color.a)) / 255.0 * t.opacity;
const src_r = @as(f32, @floatFromInt(color.r)) * t.opacity;
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const src_g = @as(f32, @floatFromInt(color.g)) * t.opacity;

const src_b = @as(f32, @floatFromInt(color.b)) * t.opacity;

const inv.a = 1.0 - a;

dst.r = @intFromFloat(std.math.clamp(src_r + inv_a * @as(f32, @floatFromInt(dst.r)), 0, 255));
dst.g @intFromFloat(std.math.clamp(src_g + inv_a * @as(f32, @floatFromInt(dst.g)), 0, 255));
dst.b = @intFromFloat(std.math.clamp(src b + inv_a * @as(f32, @floatFromInt(dst.b)), 0, 255));
dst.a = @intFromFloat(std.math.clamp(a * 255 + inv_a * @as(f32, @floatFromInt(dst.a)), 0, 255));

/// HaknapgeiBaet 6ygep Apyroro KOHTEKCTa Ha 3TOT C 3agaHHOW Mpo3payvyHocTbl (oauH 67eHn Ha MUKCesb) .
< Pa3mepsl bypepoB [ONXHb COBnapjaTthb.
pub fn compositeDrawerContext(self: *DrawContext, other: *const DrawContext, opacity: f32) void {
if (self.buf width != other.buf width or self.buf height != other.buf height) return;
const n = self.buf width * self.buf height;
const lanes = 4;
const VF = @Vector(lanes, f32);
const VU8 = @Vector(lanes, u8);
const zero f: VF = @splat(0.0);
const max f: VF = @splat(255.0);
const opacity v: VF = @splat(opacity);
const inv_255 v: VF = @splat(1.0 / 255.0);

var i: usize = 0;

while (i + lanes <= n) : (i += lanes) {
const srcd® = other.pixels[i + 0];
const srcl = other.pixels[i + 1];
const src2 = other.pixels[i + 2];
const src3 = other.pixels[i + 3];

const src_a u8: VU8 = .{ src@.a, srcl.a, src2.a, src3.a };
const nonzero _mask = src_a u8 != @as(VU8, @splat(0));
if (!@reduce(.0r, nonzero mask)) continue;

const src_r_f: VF
< opacity v;
const src_g f: VF = @as(VF, @floatFromInt(@as(VU8, .{ src@.g, srcl.g, src2.g, src3.g }))) *
<~ opacity v;

const src_ b f: VF = @as(VF, @floatFromInt(@as(VU8, .{ srcO.b, srcl.b, src2.b, src3.b }))) *
< opacity v;

const src_a f: VF = @as(VF, @floatFromInt(src_a u8)) * inv_255 v * opacity v;

const inv_a f: VF = @as(VF, @splat(1.0)) - src_a f;

@as(VF, @floatFromInt(@as(VU8, .{ srcO.r, srcl.r, src2.r, src3.r }))) *

const dst r u8: VU8 = .{ self.pixels[i + 0].r, self.pixels[i + 1].r, self.pixels[i + 2].r,
< self.pixels[i + 3].r };
const dst g u8: VU8 = .{ self.pixels[i + 0].g, self.pixels[i + 1].g, self.pixels[i + 2].g,
< self.pixels[i + 3].9 };
const dst b u8: VU8 = .{ self.pixels[i + 0].b, self.pixels[i + 1].b, self.pixels[i + 2].b,
< self.pixels[i + 3].b };
const dst a u8: VU8 = .{ self.pixels[i + 0].a, self.pixels[i + 1].a, self.pixels[i + 2].a,
< self.pixels[i + 3].a };

const dst r f: VF = @as(VF, @floatFromInt(dst r u8));
const dst g f: VF = @as(VF, @floatFromInt(dst g u8));
const dst b f: VF = @as(VF, @floatFromInt(dst b u8));
const dst a f: VF = @as(VF, @floatFromInt(dst a u8));

const out r f = @min(@max(src_r f + inv_.a f * dst r f, zero f), max f);

const out g f = @min(@max(src_g f + inv_a f * dst g f, zero f), max _f);

const out b f = @min(@max(src_b f + inv_a f * dst b f, zero f), max f);

const out _a f = @min(@max(src_a f * @as(VF, @splat(255.0)) + inv_a f * dst a f, zero f),
< max f);

const out r u8: VU8
const out g u8: VU8
const out b u8: VU8

@intFromFloat(out r f);
@intFromFloat(out g f);
@intFromFloat(out b f);
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const out a u8: VU8 = @intFromFloat(out a f);

for (0..lanes) |lane| {
if (!nonzero_mask[lane]) continue;
const dst = &self.pixels[i + lane];
dst.r = out_r _u8[lane];
dst.g = out g u8[lanel;
dst.b = out b u8[lane];
dst.a = out_a u8[lanel;

}

while (i < n) : (1 += 1) {
const src = other.pixels[il];
if (src.a == 0) continue;
const dst = &self.pixels[il];
const a = @as(f32, @floatFromInt(src.a)) / 255.0 * opacity;
const src_r @as(f32, @floatFromInt(src.r)) * opacity;
const src g @as(f32, @floatFromInt(src.g)) * opacity;
const src_b @as(f32, @floatFromInt(src.b)) * opacity;
const inv_.a = 1.0 - a;
dst.r = @intFromFloat(std.math.clamp(src_r + inv_a * @as(f32, @floatFromInt(dst.r)), O,

[ 255)),
dst.g = @intFromFloat(std.math.clamp(src g + inv_a * @as(f32, @floatFromInt(dst.g)), O,
< 255));
dst.b = @intFromFloat(std.math.clamp(src_b + inv_a * @as(f32, @floatFromInt(dst.b)), O,
o 255));
dst.a = @intFromFloat(std.math.clamp(a * 255 + inv_a * @as(f32, @floatFromInt(dst.a)), O,
< 255));
}
}

/// Mukcenb B N0KasbHbIX KoopauMHatax (TpaHcpopM + PMA).
pub fn blendPixellLocal(self: *DrawContext, local x: f32, local y: 32, color: Color.PMA) void {
const w = self.localToWorld(local x, local y);
const b = self.worldToBufferF(w.x, w.y);
const bx: 132 = @intFromFloat(b.x);
const by: i32 = @intFromFloat(b.y);
const vw = @as(i32, @intCast(self.visible rect.w));
const vh @as (132, @intCast(self.visible rect.h));
if (bx < 0 or bx >= vw or by < 0 or by >= vh) return;
self.blendPixelAtBuffer(bx, by, color);

/// HauyunHaeTr cbop rpaHuy ana 3anuBku: co3paét FillCanvas v npu nocnepyumx Bbi30Bax
o blendPixelAtBuffer nomedaer nuKCenun Kak rpaHuuy.
pub fn startFill(self: *DrawContext, allocator: std.mem.Allocator) !void {
const fc = try FillCanvas.init(allocator, self.buf width, self.buf height);
const ptr = try allocator.create(FillCanvas);
ptr.* = fc;
self. fill_canvas = ptr;

/// Pucyer 3anuBky no cobpaHHbM rpaHuuyaM usetom color, ocsoboxgaet FillCanvas u cbpaceiBaeT pexum.
pub fn stopFill(self: *DrawContext, allocator: std.mem.Allocator, color: Color.PMA) void {

const fc = self._fill _canvas orelse return;

self. fill canvas = null;

fc.fillColor(self, allocator, color);

fc.deinit();

allocator.destroy(fc);

s

/// KoHBeptupyet u32 OxRRGGBBAA B Color.PMA.
pub fn rgbaToPma(rgba: u32) Color.PMA {

43



const r: u8 = @intCast((rgba >> 24) & OxFF);
const g: u8 = @intCast((rgha >> 16) & OxFF);
const b: u8 = @intCast((rgba >> 8) & 0xFF);
const a: u8 = @intCast((rgba >> 0) & OxFF);

if (a == 0) return .{ .r =0, .g =0, .b=0, .a-=
const af: f32 = @as(f32, @floatFromInt(a)) / 255.0;
return .{

.r

0 };

@intFromFloat(@as(f32, @floatFromInt(r)) * af),
@intFromFloat(@as(f32, @floatFromInt(g)) * af),
@intFromFloat(@as(f32, @floatFromInt(b)) * af),
al

-9
b
a

+
}

/// KOHTEeKCT p[na 3anosiHeHus Quryp LBETOM. [paHulbl XpaHATCa B set — Mo X u y MOXHO [obaB/ATb
<  [POU3BOJIbHbIE TOYKM.
const FillCanvas = struct {

/// MHOXecTBO nukcenen rpauuubl (X, y) — 6e3 orpaHmyeHus no pasmepy bygepa.

border set: std.AutoHashMap(Point2 i, void),

buf width: u32,

buf height: u32,

pub fn init(allocator: std.mem.Allocator, width: u32, height: u32) !'FillCanvas {
const border_set = std.AutoHashMap(Point2_ i, void).init(allocator);
return .{
.border_set = border_set,
.buf width = width,
.buf_height = height,
b

pub fn deinit(self: *FillCanvas) void {
self.border _set.deinit();

}

/// [obasnseT TOYKY rpaHuLbl; KOOPAMHATH X, Yy MOryTt ObiTb JibbIMU (yClI0BHO beCKOHe4YyHoe rnose).
pub fn setBorder(self: *FillCanvas, x: 132, y: 132) void {

self.border set.put(.{ .x = x, .y =y }, {}) catch {};
}

/// 3anMBKa 4eTbpEXCBA3HbLIM CTEKOBbIM aJIrOPUTMOM OT MEepPBOM HaAWOEHHON BHYTPEHHEN TOYKM.
pub fn fillColor(self: *FillCanvas, draw ctx: *DrawContext, allocator: std.mem.Allocator, color:
< Color.PMA) void {

const n = self.border _set.count();

if (n == 0) return;

const buf w i: 132
const buf_h i: 132

@intCast(self.buf width);
@intCast(self.buf height);

// Kmioun oguH pa3 no (y, x) — Mo CTpokaM X yxe O6ynyT OTCOPTUPOBAHHI.
var keys buf = std.ArrayList(Point2 i).empty;
defer keys buf.deinit(allocator);
keys buf.ensureTotalCapacity(allocator, n) catch return;
var iter = self.border set.keyIterator();
while (iter.next()) |k| {
keys buf.appendAssumeCapacity(k.*);
}
std.mem.sort(Point2_i, keys buf.items, {}, struct {
fn lessThan( : void, a: Point2 i, b: Point2 i) bool {
if (a.y !'= b.y) return a.y < b.y;
return a.x < b.x;

}
}.lessThan);

// CeMeHa: no CTPOKaM HaxoAuM CEerMeHThl (napsl X), rnepecekaem C oKHoM bygepa, bepém cepepuHy
< CerMeHrta.
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var seeds = findFillSeeds(keys buf.items, buf w i, buf h i, allocator) catch return;

defer seeds.deinit(allocator);

var stack = std.ArrayList(Point2 i) .empty;

defer stack.deinit(allocator);

var filled = std.AutoHashMap(Point2 i, void).init(allocator);
defer filled.deinit();

for (seeds.items) |[s| {

if (self.border_set.contains(s)) continue;

if (filled.contains(s)) continue;

stack.clearRetainingCapacity();

stack.append(allocator, s) catch return;

while (stack.pop()) |cell| {
if (self.border_set.contains(cell)) continue;
const gop = filled.getOrPut(cell) catch return;
if (gop.found existing) continue;

if (cell.x >= 0 and cell.x < buf w i and cell.y >= 0 and cell.y < buf h i) {

draw_ctx.blendPixelAtBuffer(cell.x, cell.y, color);

}

if (cell.x > 0) stack.append(allocator, .{ .x = cell.x - 1,
if (cell.x < buf w i - 1) stack.append(allocator, .{ .

< catch return;

if (cell.y > 0) stack.append(allocator, .{ .x = cell.x,
if (cell.y < buf h i - 1) stack.append(allocator, .{ .

< catch return;

}

Wy

/// Mo ctpokam: pébpa (noapag mAaywume X) - CErMeHThl Mexpy Humn. CemeHa

o (Apy 4YETHOM 4Yucse rpaHuy).
fn findFillSeeds(
keys: [lconst Point2 i,
buf w i: 132,
buf h i: 132,
allocator: std.mem.Allocator,
) !std.ArrayList(Point2 i) {
var list = std.ArrayList(Point2 i).empty;
errdefer list.deinit(allocator);

.y = cell.y }) catch return;
cell.x + 1, .y = cell.y })

= cell.y - 1 }) catch return;
cell.x, .y = cell.y + 1 })

— cepepuHsl YETHbIX CEerMeHTOoB

var segments = std.ArraylList(struct { left: i32, right: i32 }).empty;

defer segments.deinit(allocator);

var i: usize = 0;
while (i < keys.len) {
const y = keys[i].y;
const row start = i;
while (i < keys.len and keys[il.y ==vy) : (i += 1) {}
const row = keys[row start..i];
if (row.len < 2 or y < 0 or y >= buf h i) continue;

segments.clearRetainingCapacity();
var run_end x: i32 = row[0].x;
for (row[1l..]) |p| {

if (p.x != run_end x + 1) {

try segments.append(allocator, .{ .left = run_end x + 1, .right = p.x - 1 });

run_end x = p.X;
} else {
run_end X = p.X;

}
}
// CeMeHa TO/bKO npu 4YETHOM 4YUCIe FPaHuL
if ((segments.items.len + 1) % 2 != 0) continue;

for (segments.items, 0..) |seg, gi| {
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if (gi % 2 !'= 0 or seg.left > seg.right) continue;
const left = @max(seg.left, 0);
const right = @min(seg.right, buf w i - 1);
if (left <= right) {
try list.append(allocator, .{ .x = left + @divTrunc(right - left, 2), .y =y });
}
}
}

return list;

s

A.25. src/tests.zig

// KopeHb pgns “zig build test'. TecTsl U3 MMNOPTUPOBAHHBIX 3AE€Cb MOAYJ/€N BbIMOSHAKTCA (B Zig He
< MNOATArMBaKTCA W3 TPaH3UTUBHBIX WUMIOPTOB) .

// Oobasnan copa = @import("path/to/module.zig"); ana kaxgoro mopyns c test-6r0kamu.

// YT0bbl yBuAgeTb CNMCOK BCex TecToB: nocnae "zig build test' BwinonHn ~./zig-out/bin/test’.
test "discover tests" {

@import("main.zig");

= @import("models/Property.zig");

@import("models/shape/shape.zig");

}

// Ybeantbcsa, YTO BbINOJIHWINCL BCE OXMOAEMbIE TECTbl: 3TOT TEeCT Npohaér TO/bKO eCnu o Hero pgouwnu (T.e.
& BCe rnpepgeigywme npownu) .
test "all module tests completed" {

const std = @import("std");

std.debug.print("\n (Bce TecTh Mopynen BouinonHeHs)\n", .{});

A.26. src/toolbar/Tool.zig

const basic _models = @import("../models/basic models.zig");
const Point2 f = basic_models.Point2 f;

const Canvas = @import("../Canvas.zig");

const Document = @import("../models/Document.zig");

const pipeline = @import("../render/cpu/pipeline.zig");
const Transform = pipeline.Transform;

pub const ToolContext = struct {
canvas: *Canvas,
document_point: Point2 f,
selected object id: ?u64,

pub fn addObject(self: *const ToolContext, template: Document.Object) !void {
var obj = template;
const local pos = self.computeLocalPosition();
try obj.setProperty(self.canvas.allocator, .{ .data = .{ .position = local pos } });

try self.canvas.document.addObjectUnderParentId(self.canvas.allocator, self.selected object id,

< obj);
self.canvas.requestRedraw();

}

fn computelLocalPosition(self: *const ToolContext) Point2 f {
if (self.selected object id) |parent id| {
if (findWorldTransformById(self.canvas.document, parent id)) |parent world| {
return pipeline.worldToLocalTransform(parent world, self.document point.x,
< self.document point.y);
}
}

return self.document point;

i

46



fn findWorldTransformById(doc: *Document, target id: u64) ?Transform {
const identity = Transform{};
for (doc.objects.items) |*obj| {
if (findWorldTransformInTree(obj, identity, target id)) |t| return t;
}
return null;

}

fn findWorldTransformInTree(obj: *const Document.Object, parent: Transform, target id: u64) ?Transform
<

{

const local Transform.init(obj);

const world = Transform.compose(parent, local);

if (obj.id == target id) return world;

for (obj.children.items) |*child| {

if (findWorldTransformInTree(child, world, target id)) |t| return t;

}

return null;

pub const Tool = struct {
onCanvasClick: *const fn (*const ToolContext) anyerror!void,

i

A.27. src/toolbar/Toolbar.zig

const Tool = @import("Tool.zig");
const Toolbar = @This();

pub const ToolDescriptor = struct {
name: []Jconst u8,
icon_tvg: []const u8,
implementation: *const Tool.Tool,
i

tools: []const ToolDescriptor,
selected index: ?usize,

pub fn init(tools list: []Jconst ToolDescriptor) Toolbar {
return .{
.tools = tools list,
.selected index = null,

};

pub fn deinit( : *Toolbar) void {}

pub fn currentDescriptor(self: *const Toolbar) ?*const ToolDescriptor {
if (self.tools.len == 0) return null;
if (self.selected index) |index| {
return &self.tools[index];

}
return null;
}
pub fn select(self: *Toolbar, index: ?usize) void {
if (index == self.selected index) {
self.selected index = null;
return;

if (index) |i| {
if (i < self.tools.len) {
self.selected index = 1i;

}
} else {
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self.selected index = null;

A.28. src/toolbar/tools.zig

const Toolbar = @import("Toolbar.zig");

const line = @import("tools/line.zig");

const ellipse = @import("tools/ellipse.zig");
const broken = @import("tools/broken.zig");
const icons = @import("../icons.zig");

pub const default tools = [ ]Toolbar.ToolDescriptor{

q
.name = "Line",
.icon_tvg = icons.line,
.implementation = &line.tool,
b
q
.name = "Ellipse",
.icon_tvg = icons.ellipse,
.implementation = &ellipse.tool,
}
q
.name = "Broken line",
.icon_tvg = icons.broken,
.implementation = &broken.tool,
}

+;

A.29. src/toolbar/tools/broken.zig

const Tool = @import("../Tool.zig");
const shape = @import("../../models/shape/shape.zig");

fn onCanvasClick(ctx: *const Tool.ToolContext) !void {
const canvas = ctx.canvas;
var obj = shape.createObject(canvas.allocator, .broken) catch return;
defer obj.deinit(canvas.allocator);
try ctx.addObject(obj);
}

pub const tool = Tool.Tool{ .onCanvasClick = onCanvasClick };

A.30. src/toolbar/tools/ellipse.zig

const Tool = @import("../Tool.zig");
const shape = @import("../../models/shape/shape.zig");

fn onCanvasClick(ctx: *const Tool.ToolContext) !void {
const canvas = ctx.canvas;
var obj = shape.createObject(canvas.allocator, .ellipse) catch return;
defer obj.deinit(canvas.allocator);
try ctx.addObject(obj);
}
pub const tool = Tool.Tool{ .onCanvasClick = onCanvasClick };

A.31. src/toolbar/tools/line.zig

const std = @import("std");

const Canvas = @import("../../Canvas.zig");

const Tool = @import("../Tool.zig");

const shape = @import("../../models/shape/shape.zig");

fn onCanvasClick(ctx: *const Tool.ToolContext) !void {
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const canvas = ctx.canvas;
var obj = shape.createObject(canvas.allocator, .line) catch return;
defer obj.deinit(canvas.allocator);
try ctx.addObject(obj);
}

pub const tool = Tool.Tool{ .onCanvasClick = onCanvasClick };

A.32. src/ui/canvas_view.zig

const std = @import("std");

const dvui = @import("dvui");

const dvui_ext = @import("dvui ext.zig");

const Canvas = @import("../Canvas.zig");

const Document = @import("../models/Document.zig");

const Property = @import("../models/Property.zig").Property;
const PropertyData = @import("../models/Property.zig") .Data;
const Rect i = @import("../models/basic models.zig").Rect 1i;
const Point2_f = @import("../models/basic models.zig").Point2 f;
const Tool = @import("../toolbar/Tool.zig");

const RenderStats = @import("../render/RenderStats.zig");
const icons = @import("../icons.zig");

pub fn canvasView(canvas: *Canvas, selected object id: ?u64, content rect scale: dvui.RectScale) void {
var textured = dvui_ext.texturedBox(content rect scale, dvui.Rect.all(20));
{
var overlay = dvui.overlay(@src(), .{ .expand = .both });
{
const overlay parent = dvui.parentGet();
const init options: dvui.ScrollAreaWidget.InitOpts = .{
.scroll info = &canvas.scroll,
.vertical bar = .auto,
.horizontal bar = .auto,
.process_events after = false,
}
var scroll = dvui.scrollArea(
@src(),
init_options,
q
.expand = .both,
.background = false,
}I

drawCanvasContent(canvas, scroll);
handleCanvasZoom(canvas, scroll);
handleCanvasMouse(canvas, scroll, selected object id);

}

const scroll parent = dvui.parentGet();
dvui.parentSet(overlay parent);

const vbar = scroll.vbar;
const hbar = scroll.hbar;
if (vbar '= null) {

// std.debug.print("{any}", .{vbar.?.data()});
}
if (hbar !'= null) {

// std.debug.print("{any}", .{hbar.?.data()});
}

// Tynbap nosepx scroll
var toolbar box = dvui.box(

@src(),
.{ .dir = .horizontal },
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A}

{
drawToolbar(canvas);
// CoxpaHsiem rect Tynbapa ans cnepywwero kagpa — B handleCanvasMouse WCK/IYaEM U3 HEro
< KJIMKN
canvas.toolbar_rect scale = toolbar_box.data().contentRectScale();
}

toolbar box.deinit();

// MaHenb cBoucTB noBepx scroll (npaBbii BEPXHUI Yros)
if (selected object id) |obj id| {
if (canvas.document.findObjectById(obj id)) |obj| {
var properties box = dvui.box(
@src(),
.{ .dir = .horizontal },

A

.gravity x

0!
.gravity y 0

1.
0.

’

I

drawPropertiesPanel(canvas, obj);

// CoxpaHseM rect naHenn CBOWCTB pOna cnepywuero kagpa — B handleCanvasMouse
<  UCKJ/IW4YaeM U3 Hero KJ/InKu

canvas.properties rect scale = properties box.data().contentRectScale();

}

properties box.deinit();

}

drawCanvasLabelPanel() ;
if (canvas.show_render stats)
drawStatsPanel(canvas.render_engine.getStats(), canvas.frame_index);

if (canvas.properties rect scale) |prs| {
for (dvui.events()) |*e| {
if (e.handled) continue;

if (e.evt != .mouse) continue;
const mouse = &e.evt.mouse;
if (mouse.action != .wheel x and mouse.action != .wheel y) continue;

const pt = prs.pointFromPhysical(mouse.p);

const r = prs.r;

if (pt.x >= 0 and pt.x * prs.s < r.w and pt.y >= 0 and pt.y * prs.s < r.h) {
e.handled = true;

}
}

if (!init _options.process_events after) {
if (scroll.scroll) |*sc| {
dvui.clipSet(sc.prevClip);
sc.processEventsAfter();

}

dvui.parentSet(scroll parent);
scroll.deinit();

}

overlay.deinit();

}

textured.deinit();

}

fn drawCanvasContent(canvas: *Canvas, scroll: anytype) void {
const natural _scale = if (canvas.native scaling) 1 else dvui.windowNaturalScale();
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const img_size = canvas.getZoomedImageSize();
const viewport rect = scroll.data().contentRect();

const scroll current = dvui.Point{ .x = canvas.scroll.viewport.x, .y = canvas.scroll.viewport.y };

const viewport px = dvui.Rect{

= viewport rect.x * natural scale,
= viewport rect.y * natural _scale,
= viewport rect.w * natural scale,
= viewport rect.h * natural _scale,

> =< X
|

}i

const scroll px = dvui.Point{
.x = scroll_current.x * natural _scale,
.y = scroll _current.y * natural scale,

}i

const changed = canvas.updateVisibleImageRect(viewport px, scroll px);
if (changed)
canvas.requestRedraw();
canvas.processPendingRedraw() catch |err| {
std.debug.print("processPendingRedraw error: {}\n", .{err});

};

const content w px: u32 = img _size.x + img_size.w;
const content h px: u32 = img size.y + img size.h;
const content w = @as(f32, @floatFromInt(content w px)) / natural scale;
const content h = @as(f32, @floatFromInt(content h px)) / natural scale;

var canvas_layer = dvui.overlay(

@src(),
.{ .min_size content = .{ .w = content w, .h = content h }, .background = false },
);
{
if (canvas.texture) |tex| {
const vis = canvas. visible rect orelse Rect i{ .x =0, .y =0, .w=20, .h =0 1};
const left = @as(f32, @floatFromInt(img size.x + vis.x)) / natural scale;
const top = @as(f32, @floatFromInt(img size.y + vis.y)) / natural scale;
= dvui.image(
@src(),
.{ .source = .{ .texture = tex } },
A
.background = false,
.expand = .none,
.gravity x = 0.0,
.gravity y = 0.0,
.margin = .{ .x = left, .y = top, .w = canvas.pos.x, .h = canvas.pos.y },
.min_size content = .{
.w = @as(f32, @floatFromInt(vis.w)) / natural scale,
.h = @as(f32, @floatFromInt(vis.h)) / natural scale,
1
.max_size content = .{
.wW = @as(f32, @floatFromInt(vis.w)) / natural scale,
.h = @as(f32, @floatFromInt(vis.h)) / natural scale,
I
Iy
);
}
}

canvas_layer.deinit();

}

fn handleCanvasZoom(canvas: *Canvas, scroll: anytype) void {
const ctrl = dvui.currentWindow().modifiers.control();
if (!ctrl) return;

const natural scale = if (canvas.native scaling) 1 else dvui.windowNaturalScale();
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for (dvui.events()) |*e| {
switch (e.evt) {
.mouse => |*mouse| {
const action = mouse.action;
if (dvui.eventMatchSimple(e, scroll.data()) and (action == .wheel x or action ==
< .wheel y)) {
switch (action) {
.wheel y => |y| {
const viewport_pt =
< scroll.data().contentRectScale().pointFromPhysical(mouse.p);
const content pt = dvui.Point{
.X = viewport pt.x + canvas.scroll.viewport.x,
.y = viewport pt.y + canvas.scroll.viewport.y,

b
const doc_pt = canvas.contentPointToDocument(content pt, natural scale);

// canvas.addZoom(y / 1000);
canvas.multZoom(l + vy / 2000);
canvas.requestRedraw();

const doc_pt after = canvas.contentPointToDocument(content pt, natural scale);
const zoom = canvas.getZoom();

const dx = (doc_pt after.x - doc pt.x) * zoom / natural scale;
const dy = (doc_pt after.y - doc pt.y) * zoom / natural scale;

canvas.scroll.viewport.x -= dx;
canvas.scroll.viewport.y -= dy;
}I
else => {},
}
e.handled = true;
}
}l
else => {},

}

fn handleCanvasMouse(canvas: *Canvas, scroll: *dvui.ScrollAreaWidget, selected object id: ?u64) void {
const natural _scale = if (canvas.native scaling) 1 else dvui.windowNaturalScale();
const scroll data = scroll.data();

for (dvui.events()) |[*e| {
switch (e.evt) {
.mouse => |*mouse| {
if (mouse.action != .press or mouse.button != .left) continue;
if (e.handled) continue;
if (!dvui.eventMatchSimple(e, scroll data)) continue;

// He obpabarteiBaTh KIuK, ecsm oH nonas B obnactb tynbapa (rect ¢ npegsigywero kagpa).
if (canvas.toolbar rect scale) |trs| {
const pt = trs.pointFromPhysical(mouse.p);
const r = trs.r;
if (pt.x >= 0 and pt.x * trs.s < r.w and pt.y >= 0 and pt.y * trs.s < r.h) continue;
}
// He obpabarteiBaTb KWK, €C/M OH rnonajs B 0bsacTb naHenu CBOUCTB (rect c npegbigyuwero
< Kagpa).
if (canvas.properties rect scale) |prs| {
const pt = prs.pointFromPhysical(mouse.p);
const r = prs.r;
if (pt.x >= 0 and pt.x * prs.s < r.w and pt.y >= 0 and pt.y * prs.s < r.h) continue;

}

const viewport pt = scroll data.contentRectScale().pointFromPhysical(mouse.p);
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const content pt = dvui.Point{
.X = viewport pt.x + canvas.scroll.viewport.x,
.y = viewport pt.y + canvas.scroll.viewport.y,
+;
const doc_pt = canvas.contentPointToDocument(content pt, natural scale);
canvas.cursor_document point = if (canvas.isContentPointOnDocument(content pt,
< natural_scale)) doc_pt else null;
if (canvas.cursor_document point) |point]| {
if (canvas.toolbar.currentDescriptor()) |desc| {
var ctx = Tool.ToolContext{
.canvas = canvas,
.document_point = point,
.selected object id = selected object id,
}
desc.implementation.onCanvasClick(&ctx) catch |err| {
std.debug.print("onCanvasClick error: {}\n", .{err});
}

}
},
else => {},
}
fn drawToolbar(canvas: *Canvas) void {
const tools list = canvas.toolbar.tools;

if (tools list.len == 0) return;

var bar = dvui.box(

@src(),
.{ .dir = .vertical },
A

.gravity x = 0.0,

.gravity y = 0.0,

.padding = dvui.Rect.all(6),

.corner_radius = dvui.Rect.all(8),
.background = true,

.color_fill = dvui.Color.black.opacity(0.2),
.margin = dvui.Rect{ .x = 16, .y = 16 },

b
);
{
var to _select: ?usize = null;
for (tools list, 0..) |*tool desc, i| {
const is selected = canvas.toolbar.selected index == 1i;
const selected fill = dvui.themeGet().focus;
const opts: dvui.Options = .{
.id extra = 1,
.color_fill = if (is_selected) selected fill else null,
Y
if (dvui.buttonIcon(@src(), tool desc.name, tool desc.icon_tvg, .{}, .{}, opts)) {
to select = i;
}
}
if (to select) |index| {
canvas.toolbar.select(index);
}
}

bar.deinit();

}

fn drawPropertiesPanel(canvas: *Canvas, selected object: *Document.Object) void {
var panel = dvui.box(
@src(),
.{ .dir = .vertical },
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.padding = dvui.Rect.all(8),

.corner_radius = dvui.Rect.all(8),
.background = true,

.color fill = dvui.Color.black.opacity(0.2),

.min_size content = .width(300),
.max_size content = .width(300),
.margin = dvui.Rect{ .w =32, .y = 16, .h = 100 },
}
);
{
dvui.label(@src(), "Properties", .{}, .{});
var scroll = dvui.scrollArea(@src(), .{
.horizontal = .none,
.vertical = .auto,
FoooA
.expand = .both,
1)
{
for (selected object.properties.items, 0..) |[*prop, i| {
drawPropertyEditor(canvas, selected object, prop, 1i);
}
}
scroll.deinit();
}

panel.deinit();

}

fn drawCanvasLabelPanel() void {
var panel = dvui.box(

@src(),
.{ .dir = .vertical },
Ao

.gravity x = 0.5,

.gravity y = 0.0,
.padding = dvui.Rect.all(8),
.corner_radius = dvui.Rect.all(8),
.background = true,
.color_fill = dvui.Color.black.opacity(0.2),
.margin = dvui.Rect{ .x = 16, .y = 16 },
I
);
{

}

panel.deinit();

dvui.label(@src(), "Canvas", .{}, .{});

}

fn drawStatsPanel(stats: RenderStats, frame index: u64) void {
var panel = dvui.box(

@src(),
.{ .dir = .vertical },
Ao

.gravity x = 0.0,
.gravity y = 1.0,
.padding = dvui.Rect.all(8),
.corner_radius = dvui.Rect.all(8),
.background = true,
.color fill = dvui.Color.black.opacity(0.2),
.margin = dvui.Rect{ .x = 16, .h = 16 },
I
)i
{
dvui.label(@src(), "Frame time: {d:.2}ms", .{@as(f32, @floatFromInt(stats.render time ns)) /
- std.time.ns _per ms}, .{});
dvui.label(@src(), "Frame index: {}", .{frame_index}, .{});
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}
panel.deinit();

}

fn applyPropertyPatch(canvas: *Canvas, obj: *Document.Object, patch: Property) void {

obj.setProperty(canvas.allocator, patch) catch {};
canvas.requestRedraw();

}
fn drawPropertyEditor(canvas: *Canvas, obj: *Document.Object, prop: *const Property, row index: usize)
< void {
const row_id: usize = row_index * 16;
const is_even = row_index % 2 == 0;
var row = dvui.box(
@src(),
.{ .dir = .vertical },
A
.id_extra = row_id,
.expand = .horizontal,
.padding = dvui.Rect{ .y = 2, .x =4 },
.corner_radius = dvui.Rect.all(4),
.background = is_even,
.color_fill = if (is_even) dvui.Color.black.opacity(0.4) else .{},
b
)
{

const tag = std.meta.activeTag(prop.data);
dvui.labelNoFmt(@src(), propertyLabel(tag), .{}, .{});

switch (prop.data) {
.position => |pos| {
var next = pos;
var changed = false;

{
var subrow = dvui.box(@src(), .{ .dir = .horizontal },
dvui.labelNoFmt(@src(), "x:", .{}, .{});
const T = @TypeOf(next.x);
const res = dvui.textEntryNumber(@src(), T, .{ .value =
< .horizontal });
subrow.deinit();
changed = res.changed or changed;
}
{
var subrow = dvui.box(@src(), .{ .dir = .horizontal },
dvui.labelNoFmt(@src(), "y:", .{}, .{});
const T = @TypeOf(next.y);
const res = dvui.textEntryNumber(@src(), T, .{ .value =
< .horizontal });
subrow.deinit();
changed = res.changed or changed;
}

if (changed) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .position
}
+
.angle => |angle| {
var next = angle;
{
var subrow = dvui.box(@src(), .{ .dir = .horizontal },
dvui.labelNoFmt(@src(), "deg:", .{}, .{});
var degrees: f32 = next * 180.0 / std.math.pi;
const res = dvui.textEntryNumber(@src(), 32, .{ .value
< .horizontal });
subrow.deinit();
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.expand = .horizontal });

&next.x }, .{ .expand =

A

.expand = .horizontal });

&next.y }, .{ .expand =

next } });

.expand = .horizontal });

&degrees }, .{ .expand =



if (res.changed) {
next = degrees * std.math.pi / 180.0;
applyPropertyPatch(canvas, obj, .{ .data = .{ .angle = next } });

}
}
T
.scale => |scale| {
var next = scale;
var changed = false;
{
var subrow = dvui.box(@src(), .{ .dir = .horizontal }, .{ .expand = .horizontal });
dvui.labelNoFmt(@src(), "x:", .{}, .{});
const T = @TypeOf(next.scale x);
const res = dvui.textEntryNumber(@src(), T, .{ .value = &next.scale x, .min = @as(T,
< 0.0), .max = @as(T, 10.0) }, .{ .expand = .horizontal });
subrow.deinit();
changed = res.changed or changed;
}
{
var subrow = dvui.box(@src(), .{ .dir = .horizontal }, .{ .expand = .horizontal });
dvui.labelNoFmt(@src(), "y:", .{}, .{});
const T = @TypeOf(next.scale y);
const res = dvui.textEntryNumber(@src(), T, .{ .value = &next.scale y, .min = @as(T,
< 0.0), .max = @as(T, 10.0) }, .{ .expand = .horizontal });
subrow.deinit();
changed = res.changed or changed;
}
if (changed) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .scale = next } });
}
+
.visible => |v| {
var next = v;
if (dvui.checkbox(@src(), &next, "Visible", .{})) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .visible = next } });
}
1

.opacity => |opacity| {
var next = opacity;
if (dvui.sliderEntry(@src(), "{d:0.2}", .{ .value = &next, .min = 0.0, .max = 1.0,
< .interval = 0.01 }, .{ .expand = .horizontal })) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .opacity = next } });

}
+
.locked => |v| {
var next = v;
if (dvui.checkbox(@src(), &next, "Locked", .{})) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .locked = next } });
}
}

’

.size => |size| {

var next = size;

var changed = false;

{
var subrow = dvui.box(@src(), .{ .dir = .horizontal }, .{ .expand = .horizontal });
dvui.labelNoFmt(@src(), "w:", .{}, .{});
const T = @TypeOf(next.w);
const res = dvui.textEntryNumber(@src(), T, .{ .value = &next.w, .min = @as(T, 0.0)
< }, .{ .expand = .horizontal });
subrow.deinit();
changed = res.changed or changed;

}

{
var subrow = dvui.box(@src(), .{ .dir = .horizontal }, .{ .expand = .horizontal });
dvui.labelNoFmt(@src(), "h:", .{}, .{});
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}

const T = @TypeOf(next.h);

const res = dvui.textEntryNumber(@src(),
}, .{ .expand = .horizontal });
subrow.deinit();

changed = res.changed or changed;

[N

if (changed) {

}I

applyPropertyPatch(canvas, obj, .{ .data

}

.radii => |radii| {

var next = radii;

var changed = false;

{
var subrow = dvui.box(@src(), .{ .dir =
dvui.labelNoFmt(@src(), "x:", .{}, .{});
const T = @TypeOf(next.x);
const res = dvui.textEntryNumber(@src(),
< }, .{ .expand = .horizontal });
subrow.deinit();
changed = res.changed or changed;

}

{
var subrow = dvui.box(@src(), .{ .dir =
dvui.labelNoFmt(@src(), "y:", .{}, .{});
const T = @TypeOf(next.y);
const res = dvui.textEntryNumber(@src(),
< }, .{ .expand = .horizontal });
subrow.deinit();
changed = res.changed or changed;

}

if (changed) {

}

}I

.arc_percent

}

Vv

if (dvui.

}

applyPropertyPatch(canvas, obj, .{ .data

=> |pct| {

= pct;
sliderEntry(@src(),
.interval = 1.0 },
applyPropertyPatch(canvas, obj,

ar next
"{d:0.0}%", .{

Y

.{ .data

nd point => |pt| {

\
\

{

~

}

ar next = pt;
ar changed = false;

{ .dir
A A

var subrow = dvui.box(@src(),
dvui.labelNoFmt(@src(), "x:",
const T = @TypeOf(next.x);
const res = dvui.textEntryNumber(@src(),
.horizontal });

subrow.deinit();

changed = res.changed or changed;

3

{ .dir
A, AR

var subrow = dvui.box(@src(),
dvui.labelNoFmt(@src(), "y:",
const T = @TypeOf(next.y);
const res = dvui.textEntryNumber(@src(),
< .horizontal });

subrow.deinit();

changed = res.changed or changed;

if (changed) {

applyPropertyPatch(canvas, obj, .{ .data
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.horizontal },

.horizontal },

T, .{ .value = &next.h, .min = @as(T, 0.0)

= .{ .size = next } });

.horizontal }, .{ .expand = .horizontal });
T, .{ .value = &next.x, .min = @as(T, 0.0)
.horizontal }, .{ .expand = .horizontal });
T, .{ .value = &next.y, .min = @as(T, 0.0)

A

.radii = next } });

.value = &next, .min = 0.0, .max 100.0,

.{ .expand = .horizontal })) {

.{ .arc_percent next } });

.{ .expand = .horizontal });

T, .{ .value = &next.x }, .{ .expand =

.{ .expand = .horizontal });

T, .{ .value = &next.y }, .{ .expand =

.{ .end point next } });



}
1
.points => |points| {
var list = std.ArrayList(Point2 f).empty;
list.appendSlice(canvas.allocator, points) catch {
dvui.label(@src(), "Points: {d}", .{points.len}, .{});
return;
}
defer list.deinit(canvas.allocator);
dvui.label(@src(), "Points: {d}", .{list.items.len}, .{});

var changed = false;
var to delete: ?usize = null;

for (list.items, 0..) |*pt, 1| {
// 0OHa CcTpoKa: KpecTuK ypasneHus + paned ¢ X/Y nononam
var subrow = dvui.box(

@src(),
.{ .dir = .horizontal },
A

.expand = .horizontal,

.1d _extra = i,

}I

// KpecTtuk ypaneHus
if (dvui.buttonIcon(@src(), "Delete", icons.cross,

.1d _extra = i,
0.5,

.gravity y =
.margin = .{
X =8,
b
) A

to _delete = i;

}

// MaHenb ¢ X n Y, pa3pgenéHHbiMu rornosam
var split ratio: f32 = 0.5;
var paned = dvui.paned(
@src(),
Ao
.direction = .horizontal,
.collapsed size = 0.0,
.split_ratio = &split_ratio,
.handle size = 0,

.expand = .horizontal,
},

if (paned.showFirst()) {
var x_box = dvui.box(
@src(),
.{ .dir = .horizontal },
.{ .expand = .both },
);
{

dvui.labelNoFmt(@src(), "x:", .{}, .{
.gravity y = 0.5,

b

const Tx = @TypeOf(pt.x);

const res_x = dvui.textEntryNumber(
@src(),
Tx,
.{ .value = &pt.x },
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.{ .expand = .horizontal },
);
changed = res x.changed or changed;
}
x_box.deinit();

}

if (paned.showSecond()) {
var y_box = dvui.box(
@src(),
.{ .dir = .horizontal },
.{ .expand = .both },
);
{

dvui.labelNoFmt(@src(), "y:", .{}, .{
.gravity y = 0.5,
s
const Ty = @TypeOf(pt.y);
const res y = dvui.textEntryNumber(
@src(),
Ty,
.{ .value = &pt.y },
.{ .expand = .horizontal },
)
changed = res_y.changed or changed;
}
y box.deinit();
}
}
paned.deinit();
}
subrow.deinit();

}

// YpaneHne BbibBpaHHOW TOYKM

if (to_delete) |idx| {
_ = list.orderedRemove (idx);
changed = true;

}

// KHonka pnobasrieHns HOBOM TOYKM (OfgHa Ha BeCb CMMCOK)
if (dvui.button(@src(), "Add point", .{}, .{})) {
const T = @TypeOf(list.items[0]);
const new point: T = if (list.items.len > 0)
list.items[list.items.len - 1]
else
A x=0, .y =01}%;
list.append(canvas.allocator, new point) catch {};
changed = true;

}

if (changed) {
const slice = canvas.allocator.dupe(Point2 f, list.items) catch return;

obj.setProperty(canvas.allocator, .{ .data = .{ .points = slice } }) catch

canvas.allocator.free(slice);
return;
b
canvas.requestRedraw();
}
+
.fill _rgba => |rgba| {
drawColorEditor(canvas, obj, rgba, true);
+
.stroke rgba => |rgba| {
drawColorEditor(canvas, obj, rgba, false);

}I
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.thickness => |t| {
var next = t;

{
var subrow = dvui.box(@src(), .{ .dir = .horizontal }, .{ .expand = .horizontal });
dvui.labelNoFmt(@src(), "thickness:", .{}, .{});
const T = @TypeOf(next);
const res = dvui.textEntryNumber(@src(), T, .{ .value = &next, .min = @as(T, 0.0),
< .max = @s(T, 100.0) }, .{ .expand = .horizontal });
subrow.deinit();
if (res.changed) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .thickness = next } });
}
}
I
.closed => |v| {
var next = v;
if (dvui.checkbox(@src(), &next, "Closed", .{})) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .closed = next } });
}
+
.filled => |v| {
var next = v;
if (dvui.checkbox(@src(), &next, "Filled", .{})) {
applyPropertyPatch(canvas, obj, .{ .data = .{ .filled = next } });
}
1

}
}

row.deinit();

}

fn drawColorEditor(canvas: *Canvas, obj: *Document.Object, rgba: u32, is fill: bool) void {
var hsv = dvui.Color.HSV.fromColor(rgbaToColor(rgba));
if (dvui.colorPicker(

@src(),
.{ .hsv = &hsv, .dir = .horizontal, .sliders = .rgb, .alpha = true, .hex text entry = true },
.{ .expand = .horizontal },

)) A

const next = colorToRgba(hsv.toColor());
const patch: Property = if (is fill)

.{ .data = .{ .fill rgba = next } }
else

.{ .data = .{ .stroke rgba = next } };
applyPropertyPatch(canvas, obj, patch);

}

fn propertylLabel(tag: std.meta.Tag(PropertyData)) []Jconst u8 {
return switch (tag) {

.position => "Position",
.angle => "Angle",
.scale => "Scale",
.visible => "Visible",
.opacity => "Opacity",
.locked => "Locked",
.size => "Size",
.radii => "Radii",
.arc_percent => "Arc %",
.end point => "End point",
.points => "Points",
.fill rgba => "Fill color",
.stroke rgba => "Stroke color",
.thickness => "Thickness",
.closed => "Closed",
.filled => "Filled",
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}

fn rgbaToColor(rgba: u32) dvui.Color {

return .{
.r = @intCast((rgba >> 24) & 0xFF),
.g = @intCast((rgba >> 16) & OxFF),
.b = @intCast((rgba >> 8) & OxFF),
a = @intCast((rgba >> 0) & OxFF),

}i
}

fn colorToRgba(color: dvui.Color) u32 {
return (@as(u32, color.r) << 24) |
(@as(u32, color.g) << 16)
(@as(u32, color.b) << 8) |
(@as(u32, color.a) << 0);

A.33. src/ui/dvui_ext.zig

const std = @impor‘t("std");
const dvui = @import("dvuin);
const TexturedBox = @import("./types/TexturedBox.zig");

pub fn texturedBox(rs: dvui.RectScale, corner radius: dvui.Rect) TexturedBox {
return TexturedBox.init(rs, corner_radius);

}

A.34. src/ui/frame.zig

const dvui = @import("dvui");

const WindowContext = @import("../WindowContext.zig");
const menu_bar = @import("menu bar.zig");

const tab _bar = @import("tab bar.zig");

const left panel = @import("left panel.zig");

const right _panel = @import("right panel.zig");

pub fn guiFrame(ctx: *WindowContext) bool {
for (dvui.events()) |*e| {

if (e.evt == .window and e.evt.window.action == .close) return false;
if (e.evt == .app and e.evt.app.action == .quit) return false;
}
var root = dvui.box(
@src(),
.{ .dir = .vertical },

.{ .expand = .both, .background = true, .style = .window },

menu_bar.menuBar(ctx);
tab_bar.tabBar(ctx);

var content row = dvui.box(@src(), .{ .dir = .horizontal }, .{ .expand = .both });

{
left panel.leftPanel(ctx);

right panel.rightPanel(ctx);
}

content_row.deinit();
}

root.deinit();

return true;
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A.35. src/ui/left_panel.zig

const std = @import("std");

const dvui = @import("dvui");

const WindowContext = @import("../WindowContext.zig");
const Document = @import("../models/Document.zig");
const icons = @import("../icons.zig");

const Object = Document.Object;

const panel gap: f32 = 12;

const panel padding: f32 = 5;

const panel radius: f32 = 24;

const fill color = dvui.Color.black.opacity(0.2);

const ObjectTreeCallback = union(enum) {
select: ub4,
delete: ub4,

s

fn shapelLabel(shape: Object.ShapeKind) []Jconst u8 {
return switch (shape) {
.line => "Line",
.ellipse => "Ellipse",
.broken => "Broken line",

};

fn objectTreeRow(open doc: *WindowContext.OpenDocument, obj: *Object, depth: u32, object callback:
< *?70bjectTreeCallback) void {

const indent px = depth * 18;

const is selected: bool = open_doc.selected object id == obj.id;

const row_id: usize = @intCast(obj.id);

const focus color = dvui.themeGet().focus;

var row = dvui.box(

@src(),
.{ .dir = .horizontal },
A

.1d _extra = row_id,
.expand = .horizontal,
I

var hovered: bool = false;
const row _data = row.data();
var select_row: bool = false;

// PydyHas obpabotka hover/click no crtpoke 6e3 nomeTku cobwiTus Kak handled,
// 4TObbl KHOMKa yhaseHwWs Morsia HOpMasbHO [0Jly4aTb CBOM COOLITUS.
for (dvui.events()) |*e| {
switch (e.evt) {
.mouse => |*mouse| {

if (!dvui.eventMatchSimple(e, row data)) continue;

hovered = true;

if (mouse.action == .release and mouse.button == .left) {

select _row = true;

}
}
else => {},
}
}
const background = is selected or hovered;
var content = dvui.box(@src(), .{ .dir = .horizontal }, .{
.expand = .horizontal,
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.margin = dvui.Rect{ .x = @floatFromInt(indent px) },
.background = background,
.color_fill = if (is _selected) focus color.opacity(0.35) else if (hovered)
- focus_color.opacity(0.18) else null,
1)
{
dvui.labelNoFmt (
@src(),
shapelLabel(obj.shape),
A}
.{ .id extra = row_id, .expand = .horizontal },
);

if (hovered) {

const delete opts: dvui.Options = .{
.id_extra = row_id +% 1,
.margin = dvui.Rect{ .x =4, .w =6},
.padding = dvui.Rect.all(2),
.gravity y = 0.5,
.gravity x = 1.0,

}

if (dvui.buttonIcon(@src(), "Delete object", icons.trash, .{}, .{}, delete opts)) {
object callback.* = .{ .delete = obj.id };
select row = false;

}
}

content.deinit();

if (select row) {
object callback.* = .{ .select = obj.id };

}
}
row.deinit();
for (obj.children.items) |*child| {

objectTreeRow(open doc, child, depth + 1, object callback);
}

}

fn objectTree(ctx: *WindowContext) void {
const active doc = ctx.activeDocument();
var object_callback: ?0bjectTreeCallback
if (active doc) |open doc| {
const doc = &open_doc.document;
if (doc.objects.items.len == 0) {
dvui.label(@src(), "No objects", .{}, .{});
} else {
for (doc.objects.items) |*obj| {
objectTreeRow(open _doc, obj, 0, &object callback);

null;

}

}
if (object callback) |callback]| {

switch (callback) {
.select => |obj id| {
if (open_doc.selected object id == obj id) {
open _doc.selected object id = null;
} else {
open_doc.selected object id = obj id;
}
b
.delete => |obj id| {
= doc.removeObjectById(ctx.allocator, obj id);
if (open_doc.selected object id == obj_id)
open _doc.selected object id = null;
open_doc.canvas.requestRedraw();

}I
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}
} else {
dvui.label(@src(), "No document", .{}, .{});
}
}

pub fn leftPanel(ctx: *WindowContext) void {
var padding = dvui.Rect.all(panel _gap);
padding.w = 0;
var panel = dvui.box(

@src(),
.{ .dir = .vertical },
A
.expand = .vertical,
// OUKCUMPOBAHHAA WMUPUHA JIEBON MaHENN
.min_size content = .{ .w = 220 },
.max_size content = .{ .h = undefined, .w = 220 },

.background = true,
.padding = padding,
I
)i
{

// HuWXHAS 4YaCTb: HaCTPOUKU
var settings_section = dvui.box(

@src(),
.{ .dir = .vertical },
A
.expand = .horizontal,

.gravity y = 1.0,

.margin = .{ .y =5 },

.padding = dvui.Rect.all(panel padding),
.corner_radius = dvui.Rect.all(panel_radius),
.color fill = fill color,

.background = true,

}I
dvui.label(@src(), "Settings", .{}, .{});
const active doc = ctx.activeDocument();

if (active doc) |doc]| {
const canvas = &doc.canvas;

if (dvui.checkbox(@src(), &canvas.native scaling, "Scaling", .{})) {}
if (dvui.checkbox(@src(), &canvas.draw _document, "Draw document", .{})) {
canvas.requestRedraw();
}
if (dvui.checkbox(@src(), &canvas.show render stats, "Show stats", .{})) {}
{
dvui.label(@src(), "Rendering quality", .{}, .{});
var quality = canvas.getRenderingQuality();
if (dvui.sliderEntry(
@src(),
"{d:0.0}%",
.{ .value = &quality, .min = 1.0, .max = 100.0, .interval = 1.0 },
.{ .expand = .horizontal },
) AL
canvas.setRenderingQuality(quality);
}
}
if (!canvas.draw_document) {
if (dvui.button(@src(), if (doc.cpu_render.type == .Gradient) "Gradient" else
o "Squares", .{}, .{})) {
if (doc.cpu_render.type == .Gradient) {
doc.cpu_render.type = .Squares;
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} else {

doc.cpu_render.type = .Gradient;

}
canvas.requestRedraw();
}
}

if (dvui.button(@src(), "Add random shapes",

canvas.addRandomShapes() catch {};

if (dvui.button(@src(), "Request redraw",
canvas.requestRedraw();

}
} else {

dvui.label(@src(), "No document", .{}, .{});

}
}

settings section.deinit();

// BepxHsas 4acTb: pgepeBo 06LEKTOB
var tree section = dvui.box(

@src(),
.{ .dir = .vertical },
o

.expand = .both,
.padding = dvui.Rect.all(panel padding),

.corner_radius = dvui.Rect.all(panel_radius),

.color fill = fill color,
.background = true,

A1) Ao

A1) Ao

T
)i
{
dvui.label(@src(), "Objects", .{}, .{
.font = . {
.line_height_factor = dvui.themeGet().font_heading.line_height factor,
.size = dvui.themeGet().font heading.size + 8,
}
.gravity x = 0.5,
1}
var scroll = dvui.scrollArea(
@src(),
.{ .vertical = .auto, .horizontal = .auto },
.{ .expand = .both, .background = false },
);
{
objectTree(ctx);
}
scroll.deinit();
}

tree section.deinit();

}

panel.deinit();

A.36. src/ui/menu_bar.zig

const std = @import("std");

const dvui = @import("dvui");

const WindowContext = @import("../WindowContext.zig");
const Document = @import("../models/Document.zig");
const json io = @import("../persistence/json io.zig");

pub fn menuBar(ctx: *WindowContext) void {
var m = dvui.menu(@src(), .horizontal, .{ .background = true,

defer m.deinit();
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if (dvui.menuItemLabel(@src(), "File", .{ .submenu = true },

var fm = dvui.floatingMenu(@src(), .{ .from =r },
defer fm.deinit();

if (dvui.menuItemLabel(@src(), "Open", .{}, .{ .expand =

m.close();
openDocumentDialog(ctx);

}

A});

if (dvui.menultemLabel(@src(), "Save As", .{}, .{ .expand =

m.close();
saveAsDialog(ctx);

}

fn openDocumentDialog(ctx: *WindowContext) void {

const path _z = dvui.dialogNativeFileOpen(ctx.allocator,
.title = "Open",
.filters = &.{ "*.json" },
.filter _description = "JSON files",

}) catch |err| {
std.debug.print("Open dialog error: {}\n", .{err});
return;

} orelse return;

defer ctx.allocator.free(path z);

const path = path_z[0..path_z.len];

A

.horizontal })

.horizontal })

const doc = json io.loadFromFile(Document, ctx.allocator, path) catch |err| {

std.debug.print("Open file error: {}\n", .{err});
return;

+

ctx.addDocument(doc) catch |err| {
std.debug.print("Add document error: {}\n", .{err})
return;

}

}

fn saveAsDialog(ctx: *WindowContext) void {

const open_doc = ctx.activeDocument() orelse return;

const path _z = dvui.dialogNativeFileSave(ctx.allocator,
.title = "Save As",
.filters = &.{ "*.json" },
.filter _description = "JSON files",

}) catch |err| {
std.debug.print("Save dialog error: {}\n", .{err});
return;

} orelse return;

defer ctx.allocator.free(path z);

const path raw = path z[0..path z.len];

’

A

json _io.saveToFile(Document, &open _doc.document, path _raw) catch |err| {

std.debug.print("Save file error: {}\n", .{err});
return;

};

A.37. src/ui/right_panel.zig

const std = @import("std");

const dvui = @import("dvui");

const WindowContext = @import("../WindowContext.zig");
const canvas_view = @import("canvas view.zig");

pub fn rightPanel(ctx: *WindowContext) void {
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const fill color = dvui.Color.black.opacity(0.25);
var back = dvui.box(

@src(),

.{ .dir = .horizontal },

.{ .expand = .both, .padding = dvui.Rect.all(12), .background = true },
);

{
var panel = dvui.box(
@src(),
.{ .dir = .vertical },
A
.expand = .both,
.background = true,
.padding = dvui.Rect.all(5),
.corner_radius = dvui.Rect.all(24),
.color fill = fill color,
1
)i
{
const active doc = ctx.activeDocument();
if (active doc) |doc| {
const content rect scale = panel.data().contentRectScale();
canvas_view.canvasView(&doc.canvas, doc.selected object id, content rect scale);
} else {
noDocView(ctx);
}
}
panel.deinit();
}

back.deinit();
}

fn noDocView(ctx: *WindowContext) void {
var center = dvui.box(

@src(),
.{ .dir = .vertical },
Ao

.expand = .both,
.padding = dvui.Rect.all(20),

I
);
{
var box = dvui.box(
@src(),
.{ .dir = .vertical },
Ao
.gravity x = 0.5,
.gravity y = 0.5,
+
)i
{
dvui.label(@src(), "No document open", .{}, .{});
if (dvui.button(@src(), "New document”, .{}, .{})) {
ctx.addNewDocument() catch |err| {
std.debug.print("addNewDocument error: {}\n", .{err});
+
}
}
box.deinit();
}

center.deinit();
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A.38. src/ui/tab_bar.zig

const std = @import("std");

const dvui = @import("dvui");

const icons = @import("../icons.zig");

const WindowContext = @import("../WindowContext.zig");

const DocCallback = union(enum) {
select: usize,
close: usize,

I

fn documentTab(ctx: *WindowContext, index: usize, callback: *7?DocCallback) void {
const row_id: usize = index;
const is selected = if (ctx.active document index) |active| active == index else false;
const focus _color = dvui.themeGet().focus;

var row = dvui.box(

@src(),
.{ .dir = .horizontal },
A

.id_extra = row _id,

.expand = .none,

.gravity y = 0.5,
b

var hovered: bool = false;
var select row: bool = false;
const row data = row.data();

// PydyHas obpaboTka hover/click no cTtpoke 6e3 nomMetkun cobeiTua kak handled,
// 4TO0bbl KHOMKA 3aKPbITUS MOr/sa HOPMasibHO MoJly4aTb CBOMU COObITUSA.
for (dvui.events()) |*e| {
switch (e.evt) {
.mouse => |*mouse| {
if (!dvui.eventMatchSimple(e, row data)) continue;
hovered = true;
if (mouse.action == .release and mouse.button == .left) {
select _row = true;
}
1

else => {},

}

var overlay = dvui.overlay(@src(), .{
.margin = dvui.Rect{ .x =4, .w =141},
.padding = dvui.Rect{ .x =12, .y =0, .w=20, .h =01},
.background = is selected or hovered,
.color_fill = if (is_selected) focus color.opacity(0.35) else if (hovered)
< focus _color.opacity(0.18) else null,
.corner_radius = dvui.Rect.all(4),

var buf: [32]u8 = undefined;
const label = std.fmt.bufPrint(&buf, "Doc {d}", .{index + 1}) catch "Doc";
dvui.labelNoFmt(@src(), label, .{}, .{

.gravity x = 0.5,

.gravity y = 0.5,

.margin = .{ .w = 24 },

1)
if (hovered) {

if (dvui.buttonIcon(@src(), "Close", icons.cross, .{}, .{}, .{
.id extra = row id +% 1,
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.margin = dvui.Rect{ .x =8, .w =6},
.padding = dvui.Rect.all(2),
.gravity x = 1,
.gravity y = 0.5,

) A
callback.* .{ .close = index };
select_row = false;

}
}

overlay.deinit();

if (select row) {
callback.* = .{ .select = index };
}
}
row.deinit();

}

pub fn tabBar(ctx: *WindowContext) void {
var bar = dvui.box(

@src(),
.{ .dir = .horizontal },
Ao
.expand = .horizontal,
.background = true,
.padding = .{
X =12,
w =12,
T
I
);
{
var callback: ?DocCallback = null;
for (ctx.documents.items, 0..) | , i| {
documentTab(ctx, i, &callback);
}
if (callback) |action| {
switch (action) {
.select => |index| ctx.setActiveDocument(index),
.close => |index| ctx.closeDocument(index),
}
}
if (dvui.buttonIcon(@src(), "Create", icons.plus, .{},
.gravity y = 0,
) A
ctx.addNewDocument() catch |err| {
std.debug.print("addNewDocument error: {}\n",
+
}
}

bar.deinit();

A.39. src/ui/types/TexturedBox.zig

const std = @import("std");
const dvui = @import("dvui");
const TexturedBox = @This();

parent: dvui.Widget,

rs: dvui.RectScale,

pic: ?dvui.Picture,
corner_radius: dvui.Rect,
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pub fn init(rs: dvui.RectScale, corner_radius: dvui.Rect) TexturedBox {
const parent = dvui.parentGet();
const pic = dvui.Picture.start(rs.r);
return .{
.parent = parent,
.corner_radius = corner_radius,
.rs =rs,
.pic = pic,
}
}

pub fn deinit(self: *TexturedBox) void {
if (self.pic) |*picture| {
picture.stop();

const tex = dvui.textureFromTarget(picture.texture) catch null;
if (tex) |t| {
dvui.Texture.destroylLater(t);
dvui.renderTexture(t, self.rs, .{
.corner_radius = self.corner_radius,
}) catch {};
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