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O 4yém norosBopum?

O coBpeMeHHOM
N HE OYEeHb

C 3D rendering

SwiftUl Doom



[naH BCTpeun

OcHoBbl peHgepuHra 3D

3D gBumxok Ha SwiftUl

Cobupaem Doom nog macOS

Cobupaem Doom nopg iOS

3anyck Doom Ha SwiftUl
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Kak Ha aKpaHe
peHoepATcA 2D
00BEKTHI?
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Rect(
Point(0, 0),
Point(side, side)
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Kak Ha aKpaHe
peHoepATcA 3D
00BEKTHI?
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Hy>XHO KakK-TO Hay4YnTbCA NepeBoanTb
Toukn n3 3D B 2D npoekuunu

Y

—t otk

8y

18



Projection
matrix

[Mo3BosiAeT NnpoBecTuU
mMaTtemaTuyeckme gencTena onAa
nepesona n3 3D B 2D

OTHOCUTENbLHO N1Ierko
nporpaMmmupyeTcaA

Ho 06 3ToM 4yTb No3Xe
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[naH BCTpeun

3D pgBuxok Ha SwiftUl
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KTO Takou
“NBNXKOK”?

ymMeeT npeobpasoBbiBaTh
3D —+ 2D

YMeeT OTPNCOBbIBaATb KAPTUHKY

B Teopun ymeeT obpabaTbiBaTb

ocBelleHue, Ray tracing, ...

yMeeT BpaliaTb, npubnumxarb,
NO3NLMOHNPOBATbL AJIEMEHTHI
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Kak byoem pucoBaThb Ha aKpaHe?
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Kak 3T0 0ObIYHO
nenarwT?

OpenGL

Vulkan

DirectX

Metal
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SwiftUl
Canvas

Path

MO>XHO prcoBaTb TPeyronbHNUKN
(oa v BoobLe Npon3BosibHbIE

doopmbl)

[MepdomaHCc HN3KMIA, HO ATO
Tonbko POC

SwiftUl Tak xxe paboTaeT B
cAske ¢ DisplayLink
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CADisplayLink

[Tomoraet pucoBaTb KapTUHKY
frame by frame

ABnAeTcA yem-To cpegHUM
MeXxay Tanmepom n o63€pBepom
vsync

BoizbiBaeT callback nocne

OTPUCOBKM Kagpa

Mo>xHO pucoBaTb Ha 9KpaHe
cpasy nocne odepenHoro callback
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CADisplayLink

Mo>kHO nonyyaTb BpeMsa Mexny
Kagpamu

MO>XHO orpaHuymBaTh 4acToTy
KaapoB BPY4YHYO

Bcerna onAa otpucoBku ny4iie

ncnonb3oBatb ero yem NSTimer
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Projection
matrix

0 0

d, 1
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Projection
matrix

BekTop a — no3numAa npoeumpyemMonr TOHKN
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Projection
matrix

BekTop ¢ — no3uumA Kamepsl
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Projection
matrix

1 0 0
|:0 cos(6;) sin(6,) ] |:
0 —sin(f;) cos(6,) i

0 — opueHTaumAa Kamepbl

cos(6,)
— sin(6,)
0
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Projection
matrix

BEKTOp a
(X, Y, 2)

BEKTOP C
(x1, y2, z2)

OpwuveHTauua
Kamepbl
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Mpumep YMHOXEHNA MaTpuL

var result = ..
for 1 in 0..<result.size.rows {
for j in 0..<result.size.columns {
for n in 0..<lhs.size.columns {
result[il[j] += lhs[il[n] % rhs[n]l[j]
s
}

return result
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[1BUXXOK “Ha MUHUManNKax”
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8:34 PM YT 4 mas

=100 % @)
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[naH BCTpeun

Cobupaem Doom nog macOS
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HemHoro npo
Doom

Nrpa Bbiwna B 1993 rony
(30 neT Hasan)

*KoMmnunmpyeTtcA Ha YEM yrogHo

HanncaHa Ha C
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daKTbl Mpo
MCXOOHUKW

100% C

Bbinu onybnukosaHbl B 1997
rony

OocTtynHbl Ha Github

Tonbko anAa Linux (ypesaHHanA
BepcuA pecypcoB)
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BapuaHThbl
COpL,OB

OpurnHan Ha Github
https://github.com/id-Software/
DOOM

ChocolateDoom

Bapraunu noptoB gyma noa
apyrve nnatgopmbl

Bce BapmnaHTbl Kpome
opuUrnHana — He CnopTUBHO
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https://github.com/id-Software/DOOM
https://github.com/id-Software/DOOM

Cobupaem
non macOS



Cobupaem
non macOS

OTKpbiBaem .xcodeproj

Ha)xumaem cmd+b
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Cobupaem
non macOS

OTKpbiBaem .xcodeproj

Ha)xumaem cmd+b
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Cobupaem
non macOS
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Makefile / make

Makefile — cpann c make — yTunuTa, KoTopas
NHCTPYKUMAMN O TOM Kak 3arnyckaeT MHCTPYKUMN
cobupaTb

$(0)/1linuxxdoom:
$(CC) $(CFLAGS) $(LDFLAGS)
-0 $(0)/linuxxdoom $(LIBS)

$(0BJS) $(0)/i_main.o
$(0BJS) $(0)/i_main.o \




Cobupaem
non macOS

Nwem makefile 3anyckaem cobpaHHbIN
OUHaPHUK

3anyckaem make




3anyckaem
make
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3anyckaem
make

$ make [11:32:40]
gcc -g -Wall -DNORMALUNIX -DLINUX -c doomstat.c -o linux/doomstat.o

In file included from doomstat.c:31:

In file included from ./doomstat.h:33:

In file included from ./doomdata.h:28:

./doomtype.h:42:10: 'values.h' file not found

#include <values.h>

1 error generated.
make: *** [1inux/doomstat.o] Error 1
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// Predefined with some O0S.
#ifdef LINUX
#include <values.h>

#else

#define MAXCHAR ((char)ox7f)
#define MAXSHORT ((short)ox7fff)
// Max pos 32-bit int.

#define MAXINT ((Ant)OX7fffffff)
#define MAXLONG ((long)@x7fffffff)
#define MINCHAR ((char)ox80)
#define MINSHORT ((short)0x8000)

// Max negative 32-bit integer.

#define MININT ((1nt)0x80000000)
#define MINLONG ((long)0x80000000)

#endif

47



// Predefined with some O0S.
#ifdef LINUX

#endif
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// Predefined with some O0S.
#ifdef LINUX
#include <values.h>

#endif
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#define MAXCHAR ((char)ox7f)

#define MAXSHORT ((short)ox7fff)

// Max pos 32-bit int.

#define MAXINT ((Ant)OX7fffffff)
#define MAXLONG ((long)@x7fffffff)
#define MINCHAR ((char)0x80)
#define MINSHORT ((short)0x8000)

// Max negative 32-bit integer.
#define MININT ((int)0x80000000)
#define MINLONG ((1ong)0x80000000)

50



KactomHbin gedanH MAX*, MIN*
Int, Char, Long, Short

Eweé v onAa 32-pa3pAgHbIX CUCTEM

values.h
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values.h

/* This interface is obsolete. New programs should use
<limits.h> and/or <float.h> instead of <values.h>.

*/
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MAXINT, ...

B macOS HerT values.h

B ero HoBbIx BepcuAx (limits.h/
floats.h) HeT Taknx pedanHos
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#define MAXCHAR ((char)ox7f)

#define MAXSHORT ((short)ox7fff)

// Max pos 32-bit int.

#define MAXINT ((Ant)OX7fffffff)
#define MAXLONG ((long)@x7fffffff)
#define MINCHAR ((char)0x80)
#define MINSHORT ((short)0x8000)

// Max negative 32-bit integer.
#define MININT ((int)0x80000000)
#define MINLONG ((1ong)0x80000000)
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3anyckaem
make

gcc  -g -Wall -DNORMALUNIX -DLINUX

-Cc i_sound.c -o linhux/i_sound.o

i_sound.c:45:10: '"linux/soundcard.h' file not found

#include <linux/soundcard.h>

1 error generated.
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//#include <linux/soundcard.h>
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3anyckaem

make

gcc

-g -Wall -DNORMALUNIX -DLINUX -c i_video.c -o linux/i_video.o

1_video.c:32:10: 'X11/X1ib.h" file not found
#include <X11/X1lib.h>

1 error generated.
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X11

X Window System
OKOHHafA cuctema

[Mo3BonAeT co3gaBaTb OKHA oA
oTpucosku GUI

PaboTtaeT Ha UNIX-nopobHbIx

cnctemMmax

macOS He ucknyveHune
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YctaHaBnmBaem Xi1

https://support.apple.com/kb/DL641

$ In -s /opt/X11/include/X11 /usr/local/include/X11
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https://support.apple.com/kb/DL641

3anyckaem
make

m_misc.c:257:48: initializer element is not a compile-time constant
{"sndserver", (int *) &sndserver_filename, (int) "sndserver"},
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Game mode indeterminate.
Public DOOM - v1.10
V_Init: allocate screens.
M_LoadDefaults: Load system defaults.
Z_Init: Init zone memory allocation daemon.
W_Init: Init .
Error: W_InitFiles: no files found
[1] 29617 segmentation fault ./linuxxdoom
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WAD

62



WAD dpaiin

“Where's All the Data?”

CopoepXxuT B cebe aupekTopum n
lump (Kyckn)

BHyTpu wad cpanna BcE, 4To

CBA3aHO C Urpou

CyLiecTBYyIOT BEpPCUN
doom1.wad, doom2.wad, ...
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WAD draunn
BHYyTpeHHOCTH

[lnaH KapTbl

TekcTypbl

3BYKU

Bce pecypcbl B ogHOM dhainne
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Lo ./linuxxdoom

DOOM Shareware Startup v1.10

V_Init: allocate screens.
M_LoadDefaults: Load system defaults.

Z_Init: Init zone memory allocation daemon.

W_Init: Init WADfiles.
adding ./dooml.wad

Shareware!

M_Init: Init miscellaneous info.
R_Init: Init DOOM refresh daemon - [.[1]

31347 segmentation fault

./1inuxxdoom
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Debug

ckaTb no BXOXXKOeHUaMm
rnocnenHux fioros

Mookntountbea gebarrepom

777
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LLDB

[No3BonAaeT nedbakmntb
NPUNOXEHNe

3HakoMm iOS paspaboTymkam

[Mo3BONAET CTaBUTb TOYKMU

OCTaHOBa

OTcnexmBaHume 3HavyeHun
NOKanbHbIX NePeMEHHbIX
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LLDB

Cospatb Target (kakon 6uHapb
6ynem nebaxmnTb?)

[MocTaBUTb TOYKKM OCTaHOBA

3anycTuTb npouecc
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LLDB

Lo 11db
(Lldb) target create Linuxxdoom
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LLDB

(11ldb) run
Process 31375 launched:

'DOOM/11inuxdoom-1.10/1inux/1inuxxdoom' (arm64)
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LLDB

M_Init: Init miscellaneous info.

Process 31375 stopped

* thread #1, queue = 'com.apple.main-thread', stop reason = EXC_BAD_ACCESS (code=1,
address=0x16fel@4c8)

frame #0: linuxxdoom R_InitTextures at r_data.c:
539 {
540 patch->originx = SHORT(mpatch->originx);
541 patch->originy = SHORT(mpatch->originy);
542 patch->patch = patchlookup[SHORT(mpatch->patch)];
543 1f (patch->patch == -1)
544 {
545 I_Error ("R_InitTextures: Missing patch in texture %s",

Target 0: (linuxxdoom) stopped.



LLDB

M_Init: Init miscellaneous info.
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LLDB

Process 31375 stopped
* thread #1, queue =
address=0x16fel@4c8)

"com.apple.main-thread', stop reason

EXC_BAD_ACCESS (code=1,
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LLDB

frame #0: linuxxdoom R_InitTextures at
539 {

540 patch->originx = SHORT(mpatch->originx);

541 patch->originy = SHORT(mpatch->originy);
542 patch->patch = patchlookup[SHORT(mpatch->patch)];
543 1f (patch->patch == -1)
544 {

545 I_Error ("R_InitTextures: Missing patch in texture %s",



LLDB

542

patch->patch = patchlookup[ SHORT(mpatch->patch)];
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Debug

[MooobHbIX Npobsiem 6bINo
O0BOJSIBHO MHOIO

[Mocne nayyeHuna popmata WAD
cTasio NOHATHO YTO Npobriema B
pa3smMepe ykasaTesien
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31

32 buTa
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32

63

32 buTa
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31

32

63

64 buTa
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992

994
995
996
997
998
999
1000
1001
1002
1003

static fuck = 0;
// For debugging only

it ( fl->a.x < 0 |l fl->a.x >= f_w
Il fl->a.y < 0 |l fl->a.y >= f_h
Il fl->b.x < @ || fl->b.x >= f_w
Il fl->b.y < @ || fl->b.y >= f_h)
{
fprintf(stderr, "fuck %d \r", fuck++);
return;
ks
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FROVIDED EY 3d FREE OF CHARGE = 5

id SOFTWARE, [E]1
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[naH BCTpeun

Cobupaem Doom nopg iOS
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OT1nnyma i0S ot macOS

OTcyTCcTBME KHOMOK AnA OtcyTcTtByeT X11
ynpas/ieHUA

[pyraa apxutekTypa Ho ecTb kKoe-4TOo nonyyue

83



Pa3bupaemca c
peHoepuHrom B X11



YTO HY>XHO ONA peHpoepa B X117

dopmat hpenma MOXXeT CUMBHO [Osm>xok Doom doopmarnbHO
BapbupoBaTbCA “nepeknagbiBaet 6antmkn” B X11
B 6ydepe HaxopATCcA ABa Ha Bxon X11 Hy>XHO nony4nTb

dopenma: TeKyLWUN U cneayowmnmn MaccuB C 4Yucnamm
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OcobeHHOCTW peHaepuHra B

Doom

OTpucoska B paspeweHnn 320 x
200

Becb OBMXXOK NOCTPOEH Ha
KoHuenuun ncesno-3D

CospaHue goperma Ha4YnMHaeTCA C

nnaaHa noia

CTeHbl hopMupytoTcA

reomeTpmn4ecCkun n3 TeKCTyp
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[lnwem cBown peHoep anA

Canvas

PaszbuneHune nnukcenen Ha useTta

N3basneHwne ot 6ycdepa (BTOpPOro
dopenma)

OTpucoBka NuKcenewu



[locTaém nnkcenu ns maccmea gna Xit

for (size_t row = 0; row < ImageHeight; ++ row) {
for (size_t col = 0; col < ImageWidth; ++col) {
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[locTaém nnkcenu ns maccmea gna Xit

unsigned int data = image->datalrow *x ImageWidth + coll;
int firstPixelNum = data & Oxff;
int secondPixelNum = data >> 16 & 0Oxff;
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[locTaém nnkcenu ns maccmea gna Xit

Pixel pixel;

pixel.r = colors[firstPixelNum].red;
pixel.g = colors[firstPixelNum].green;
pixel.b = colors[firstPixelNum].blue;
pixel.a = 255;

exportPixels—>pixels[row *x ImageWidth + col] = pixel;
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Y10 nenatb ganbwe?

|_|OJ'Iy'-II/IJ'II/I uBeta " nnMkcesin

Hy>XHO 1X Kak-To oTpucoBaTh B
iOS

Kakown cambii NOrMYHbIN cnocob
3TO coenaTtb?
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KOHEYHO e yepes
SwiftUl

Canvas MO>HO MHTEerpmpoBaTb B LUK/IbI
CADisplayLink

[MosBonAeT pucosaTb Ntobble
NNHUK, a TaK XXe KacToMHble Path

92



B cny4yae ¢ caMONUCHbIM
OBUXXKOM “Ha TpeyrosbHUKax”
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Canvas { context, size in
for triangleIndex in triangleIndexes A{

let pl = vertexArray[triangleIndex.0]
let p2 = vertexArray[triangleIndex.1]
let p3 = vertexArray[triangleIndex.2]

var path = Path()

path.move(to: CGPoint(x: Double(pl.x), y: Double(pl.y)))
path.addLine(to: CGPoint(x: Double(p2.x), y: Double(p2.y)))
path.addLine(to: CGPoint(x: Double(p3.x), y: Double(p3.y)))
path.addLine(to: CGPoint(x: Double(pl.x), y: Double(pl.y)))

context
.fill(path, with: .color(colorProvider.update()))



for triangleIndex in triangleIndexes {
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path.
path.
path.
path.

96

move(to: CGPoint(x: Double(pl.x), y: Double(pl.y)))

addLine(to: CGPoint(x: Double(p2.x), y: Double(p2.y)))
addLine(to: CGPoint(x: Double(p3.x), y: Double(p3.y)))
addLine(to: CGPoint(x: Double(pl.x), y: Double(pl.y)))



context
.fill(path, with: .color(colorProvider.update()))
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[naH BCTpeun

3anyck Doom Ha SwiftUl
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[lnA Ha4ana Hapucyem
NPOCTble NNKCeNn
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for pixelRow in pixels {
for pixel in pixelRow {



var squarePath = Path()

squarePath.
squarePath.
squarePath.
squarePath.
squarePath.

move(to: CGPoint(x: x, y: y))

addLine(to:
addLine(to:
addLine(to:
addLine(to:

CGPoint(x:
CGPoint(x:
CGPoint(x:
CGPoint(x:

X, y: y + size))

X + size, y: y + size))
X + size, y: y))

X, Yiy))
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let color = UIColor(red: CGFloat(pixel.red) / 65535.0,
green: CGFloat(pixel.green) / 65535.0,
blue: CGFloat(pixel.blue) / 65535.0,
alpha: CGFloat(pixel.alpha) / 255.0)
context.fill(squarePath, with: .color(Color(uiColor: color)))
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iPad Pro (12.9-inch) (6th generation) (16.4) ) £ doomui

AllTracks' Slow .body  Slow Frames Duplicate

00:00.600 00:00.700 00:00.800 00:00.900 00:01.000 00:01.100 00:01.200
View Body doomui
(imstrument ]

Swiftul

View Properties

(instrument ] s

Core Animation Commits

Activity doomui (

Time Profiler

] CPU Usage

cPUO
((cPUIndex] CPU Usage

cPU1

(cPumeer) CPU Usage

CPU2
CPU Index CPU Usage

cpPU3

(GPU index] CPU Usage

cPUa
CPU Index CPU Usage

cPUS

[(cPU Index CPU Usage

crPUe

((cPUIndex CPU Usage

cPu7
CPU Inde: CPU Usage

Summary ¢ @ High
start ~ Duration | Description

00:00.686.437  563.96ms  Main Thread 0x27b407

Input filter 10f 1 selected




Kakue-Hnbynb BbiBOAbLI? 106

SwiftUl He coBcem rotoB K 2 FPS Toxe FPS
TakoMy NoBOPOTY

Bonblyto YacTb BpeMeHU MO>XHO YMeHbLLAaTb KOJINYECTBO NMUKCENEN, U
oTbefaeT OTPUCOBKA, a He pucoBaTtb “4epes ppenm”’ onAa yBennyeHuna
BHYTPEHHAA KyxHA SwiftUl nepdgopmaHca
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A Tenepb YTO-TO
NOUHTEpPECHEE
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Kak Hac4yeT Toggle (UISwitch)
BMECTO NnUkKcenen?
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Y10 noTpebyeTtcA?

Cospatb W * H cBuyen [MpMeHNTb K HUM UBeTa (OHU Xe
BCE-TakKu nukcesnn)

Hayuntbca nx pacnpenenaTtb no
9KpaHy
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VStack(spacing: @) {



ForEach(pixels) { pixelRow in
HStack(spacing: -10) {

111



112

ForEach(pixelRow.pixels) { pixel in
let color = ..
Toggle("", isOn: $isOn)
.toggleStyle(SwitchToggleStyle(tint: color))
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let color = Color(uiColor: UIColor(red: CGFloat(pixel.pixel.red) / 65535.0,
green: CGFloat(pixel.pixel.green) / 65535.0,
blue: CGFloat(pixel.pixel.blue) / 65535.0,
alpha: CGFloat(pixel.pixel.alpha) / 255.0))
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Yero tak
Megs1eHHO?



Hy, BO-nepBbIX,
9TO eLlg ObICTPO

00:00
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[lepBbI Ppenm
peHaoepuTcAa “ObICTPO”

DrawCallback() frame # 1
Start rendering
Frame rendered in: 13.919343948364258
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OcTanbHble
3HaA4YMTENIbHO OoNblUe

DrawCallback() frame # 43
Start rendering
Frame rendered in: 51.26048803329468
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3arnaHem B Profiler



Untitled
X iPad Pro (12.9-inch) (6th generation) (16.4) ) [ doomui Run 2 of 2 | 00:01:47 A100 @ + =2

AllTracks! Slow .body ~ Slow Frames Duplicate

= R N e R e T, W TR, S T e ¥ e T TR T e R TR e M P T e B L e X R R
00:00.000 00:15.000 00:30.000 00:45.000 01:00.000 01:30.000 01:47.908
View Body doomui
(Owirwsari) SwiftUl
View Properties

instrument Updates

Core Animation Commits
(instroment) Activity
Time Profiler

oy Usage

CPU Usage
CPU Usage

) CPU Usage

cpu3

(CPundex) CEUeE08

CPU Usage

CPU Usage

(cPUndex) EALELR
cPU7

) CPU Usage

profile ¢
Weight ~ Self Weight Symbol Name @ 22096 start

@ 22096 start_sim

22096 static doomuiApp.$main) [i...

22.53 5 100.0% 05 @ v doomui (50346)
22105 98.0% 0s >start dyld
102.00ms 0.4% > start_wathread libsystem_pthread.dylib
60.00ms 0.2% v UlApplicationMain UIKitCore @
60.00ms 0.2%  -[UlApplication _run] UIKitCore
60.00ms 0.2%  GSEventRunModal GraphicsServices
60.00ms 0.2% ~ CFRunLoopRunSpecific CoreFoundation
60.00ms 0.2%  _CFRunLoopRun CoreFoundation
60.00ms 0.2% >_CFRunLoopDoObservers CoreFoundation
51.00ms 0.2% > int) AttributeGraph
50.00ms 0.2% +0x107027424 SwiftU
50.00ms 0.2% ~ 0x10782f160 SwiftUl
50.00ms 0.2% v 0x10782f2a0 SwiftUl
50.00ms 0.2% + UlApplicationMain _UlKitCore
50.00ms 0.2% ~ -[UlApplication _run] UIKitCore
50.00ms 0.2% v GSEventRunModal GraphicsServices
50.00ms 0.2%  CFRunLoopRunSpecific CoreFoundation
50.00ms 0.2% __CFRunLoopRun CoreFoundation
50.00ms 0.2% > __CFRunLoopDoObservers CoreFoundation
28.00ms 0.1% > 0x107936fc8  SwiftUl
15.00 ms  static doomuiApp.$main() [inlined] doomui
15.00 ms v 0107027424 SwiftUl
15.00ms 0. v 0x10782f160 SwiftUl
15.00 ms  0x107822a0 _Swiftul
15.00 ms ~ UlApplicationMain _UIKitCore
15.00 ms + -[UlApplication _run] UIKitCore
15.00 ms  GSEventRunModal GraphicsServices
15.00 ms v CFRunLoopRunSpecific CoreFoundation
15.00 ms v CFRunloooRun CoreFoundation

22096 0x107027424
22096 0x10782f160

22096 0x107822a0

22096 UlApplicationMain
22096 -[UlApplication _run]
22096 GSEventRunModal
22096 CFRunLoopRunSpecific
22096 __CFRunLoopRun

22096 __CFRunLoopDoObservers
22096 __CFRUNLOOP_IS_CALLIN..
15443 0x106d84150
15211 0x106d84070
15211 0x106d840a0
14996 0x1072f4e28
14996 0x107936150
14996 0x107936fc8
14996 0x107030b94
14996 0x1077a9bf8
14996 0x1077af834
14996 0x107030cc4

14996 0x10793707¢
Input filter CallTree  Call Tree Constraints  Data Mining

INNNNNNNNNNNEPOOROONNS R




25.29s
25.02s
22.08s
22.06 s
9.00 ms
2.00 ms
1.00 ms
1.00 ms
2.80s
10.00 ms
10.00 ms
4.00 ms
3.00 ms
1.00 ms
1.00 ms
1.00 ms
204.00 ms
56.00 ms

78.2%
77.4%
68.3%
68.2%
0.0%
0.0%
0.0%
0.0%
8.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.6%
0.1%

Os
110.00 ms
7.00 ms
193.00 ms
9.00 ms
2.00 ms
1.00 ms
1.00 ms
Os

10.00 ms
Os

4.00 ms
3.00 ms
1.00 ms
1.00 ms
1.00 ms
Os

Os

s
s
s
s
[
o
s
s
s
]
s
[
-
s
-
s
s
s

v 0x107934a3c SwiftUl
v AG::Subgraph::update(unsigned int) AttributeGraph @
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v AG::Graph::update_attribute (AG::data::ptr<AG::Node>, unsigned int) AttributeGraph

> AG::Graph::UpdateStack::update() AttributeGraph
pthread_setspecific libsystem_pthread.dylib
pthread_getspecific libsystem_pthread.dylib
DYLD-STUB$$pthread_getspecific AttributeGraph
0x106b9db80 Swiftul @

> AG::Graph::invalidate_subgraphs() AttributeGraph
CFRetain CoreFoundation

> std::__1::stack<util::cf_ptr<AGSubgraphStorage*>, AG::vector<util:

_CFRetain CoreFoundation
_CFRelease CoreFoundation
DYLD-STUB$$CFRelease AttributeGraph
CFRelease CoreFoundation
AG::Graph::UpdateStack::update() AttributeGraph
> 0x107a353f0 SwiftUl
> 0x1072f4e28 SwiftUl

f_ptr<AGSubgraphStorage*>, 32ul, unsigned long>>::pop[abi:v15006]() AttributeGraph




YT0 roesoput Profiler?

B aToT pas Core Animation y>xe PaboToun ¢ rpadom 3aHMmaeTcA
Ka)KeTcA He BMHOBAT dpenmBopk AttributedGraph (AG)
OcHOBHOE BpeMA yxoauT Ha [MepdomaHc cynep HASKUN Ha

paboTy c rpacgom View SwiftUl 6onbwmnx o6bémax View
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KHONKN?
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[Mooxopn ToT Xe 4yTo U B Toggle 3apaém nonoxxeHne v upeta

Co3paém *Stack ¢ kHonkamu



[Monpobyem 320* 2007 125

[MTLTextureDescriptorinternal validateWithDevice:],
line 1344: error "Texture Descriptor Validation

MTLTextureDescriptor has height (8200) greater than the maximum allowed size of 8192



126

VStack(spacing: @) {
ForEach(pixels) { pixelRow in
HStack(spacing: @) {
ForEach(pixelRow.pixels) { pixel in
let color = Color(..)
Button("B") {

+
.foregroundColor(color)
.background(color)
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PROVIDEL



Hy BOT 1 BCce Ha
cerogHa :)




