Chapter 01: Establishing a Build Environment

Git 2.23.0 Setup o @ |3

Adjusting your PATH environment
Howe would you like to use Git from the command line?

() Use Git from Git Bash only

This is the most cautious choice as your PATH will not be modified at all, You will
only be able to use the Git command line tools from Git Bash.

(@) iGit from the command line and also from 3rd-party software:

(Recommended) This option adds only some minimal Git wrappers to your

PATH to avoid duttering your environment with optional Unix tools,

You will be able to use Git from Git Bash, the Command Prompt and the Windows
Powershell as well as any third-party software looking for Git in PATH.

(") Use Git and optional Unix tools from the Command Prompt

Both Git and the optional Unix tools will be added to your PATH.
Warning: This will override Windows tools like “find™ and "sort”, Only
use this option if you understand the implications.
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Configuring the terminal emulator to use with Git Bash
Which terminal emulator do you want to use with your Git Bash?

() Use MinTTY (the default terminal of MSYS2)

Git Bash will use MinTTY as terminal emulator, which sports a resizable window,
non-rectangular selections and a Unicode font. Windows console programs {(such
as interactive Python) must be launched via “winpty™ to work in MinTTY.

(@ Use Windows' default console window!

Git will use the default console window of Windows ("omd. exe™), which warks well
with Win32 console programs such as interactive Python or node.js, but haz a
very limited default scroll-back, needs to be configured to use a Unicode font in
order to display non-ASCII characters correctly, and prior to Windows 10 its
window was not freely resizable and it only allowed rectangular text selections.
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Install Options
Choose options for installing CMake 3. 16.0

By default CMake does not add it directory to the system PATH.

() Do not add CMake to the system PATH

i@ Add CMake to the system PATH for all users

() Add CMake to the system PATH for the current user

Create CMake Desktop Icon
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Optional Features

Documentation:

Installs the Python documentation file,
¥ pip
Installs pip, which can download and install other Python packages.

telftk and [DLE

Installs tkinter and the IDLE development environment.

Python test suite
Installs the standard library test suite.

py launcher for all users (requires elevation)
Installs the global 'py’ launcher to make it easier to start Python.
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n Name Name n Name Name
e Projects.CPP

1 _Bootstrap PSAutoRecover

2_CMake

k_Renderin,

Amazon Lumperyard bistro

Created by Amazon Lumberyard for a 2017 GDC demo. Released publicly in the NVIDIA
ORCA collection. The exterior contains 2,837,181 triangles and 2,910,304 vertices. The
interior contains 1,020,907 triangles and 762,263 vertices.

This version has some manually remastered materials by Morgan McGuire to correct
for limitations of the original OBJ export from Lumberyard, and it was split across
multiple zipfiles to make downloading easier.Unzip each file into a directory of the
same name or load the compressed files directly using the G3D Innovation Engine.

Download 2.4 GB

Cite this model as:

Triangles: 3858088

Vertices: 3672567

Updated: 2019-05-07
License: CC-BY 4.0

© 2017 Amazon Lumberyard

@misc{ORCAAmazonBistro,
title = {Amazon Lumberyard Bistro, Open Research Content Archive (ORCA)},
author = {Amazon Lumberyard},
year = {2017},
month = {July},
note = {\small \texttt{http://developer.nvidia.com/orca/amazon-lumberyard-bistro}},

url = {http://developer.nvidia.com/orca/amazon-lumberyard-bistro}
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Search Solution Explorer (Ctrl+;) P~

m Solution 'Ch1_Sample1' (3 of 3 projects)
> +[&] ALL BUILD
p =B References
> ¥ Extemal Dependencies
4 3] Header Files
+[H file1h
+[R file2h
4 5] Source Files
+++ filel.cpp
+++ file2.cpp
P &+ main.cpp
¥+ CMakelists.txt
> +[& ZERO_CHECK

Ol o B k-
Search Solution Explorer (Ctrl+;) P~

+m Solution 'Ch1_Sample1' (3 of 3 projects)
> +[& ALL BUILD
p =B References
> #® Extemal Dependencies
4 5] sic
4 4] Folder1
+% filel.cpp
+[0 filelh
4 5] Folder?
+*+ file2.cpp
+[% file2h
P &% main.cpp
¥B CMakelists.txt
> +[& ZERO_CHECK
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B | Simple example

¥ Dear ImGui Demo
Menu Examples Help
dear im; hello. (1.73 WIP)
Help
Configuration
Window options
Widgets
Basic

Button

radio b radio ¢
Click |Click [Click Click| Click Click
Hold to repeat: « 'p
Hover over me - or me
Value label
AAAA combo
Hello, world! input text

input text (w/ hint)

input int

input float

input double
1.000000e+10 input plijile

input float3

drag int 0.100
drag float

drag small float
slider int

slider float

slider float (curve)

slider angle




@ EasyProfiler - [profiler_dump.prof]

(%) |4 Address: localhost

port:28077 || B ak AR T [Bg

Expected frame time:|16.700 ms

- 8 x
Maln 19760 MainLoo [ MainLoop | MainLoop
wSwapBuffe( gifwPollEvents() | Pass1 Pass2 glfwSwapBuffers() [ gifwPollEvents() | Passl [ Pass2
1 y ’ . . . ’
1 ms
—
T T T T
338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362
MODE: Overview Main 19760

363
23.071 ms

TMainLoop | Block

41 calls | avg: 16.822 ms | mdn: 16.655 ms | 39.88% of thread profiled time

14.890 ms

id ¢ _dump(2019-11-30.07-34-53).0pt

» xae 0 88 oeskrop-s-wien

B R R R R R EE LR R R EEEREEEREERE

Threads

h A

-ax
~ MainLoop (0x1808)

SHOW CPU CORES | SHOW CALLSTACKS ¥
~ MainThread (0x1808)

Frame

¥ 8 X Function Tr
16.711ms

Work: 15.949ms  Wait: Oms
15.949 0011
2.868
2.898
8.065
2.1

as:
alfwSwapBuff
Poll

n Table (Frame



1 Simple example

Tasldflow p0000000CDEBTFG70

p000001D7C52694D0
p000001D7C5269360

p000001D7 C52681ED

p000001D7C5267EF0
p000001D7C5267D80
p000001D7C5267C10

p000001D7 C5267AAO

p000001D7 C5267930
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Chapter 03: Getting Started with OpenGL and Vulkan
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PicoPixel [1/1] O piazza_bologni_1k.hdr
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Chapter 04: Adding User Interaction and Productivity Tools

© EasyProfiler - [peofiing prof]

S. 'Yl [ ® ' address localhost

¥ Camera Control

+5.000

e
Port:28077 | |38 A%

1.000

v

11000

Main 102452 nifor

FillCommabdBuffers

sl AlICEAICHAlImGU]

renderGUI Hquﬁ P

LdueS it

@t; B | Expected frame time: 16,700 ms

10 ut
—_—

580 3797610 3797640 3797670 3797700 3797730 3797760 3797790 3797820 3797850 3797880 3797910 3797940 3797970 3798000 3798030 3798060 3798090 3798120 3798150 3798180 37

590-3 us MODE: Overview Main 102452 . 3131.715n
time: 38366 ms | profiled: 3829.1 ms (99.80%) | wait: 0 ms (0.00%) | avg: 1.350 ms | mdn: 0.009 ms | 2 Bk frames | 20 8k blocks | 0 markers 0.003 n
arch ¢
Name [Begin, ms_[Time [seiffime  [seimi[End. ms _[%/" | Min/frame | Max/frame | Avgiframe [ Mdn/frame | Nitra| [Totar[Min/thread | Maxithread [ Avg/thread | Mdnithread [ Nithr
v 3836586 ms 3829073 ms
3797607310589 ms 0.054 ms 9 379819591 0589ms 0589ms 0589ms 0589ms 1 672.842 ms 18 0535ms 2234ms 0713ms 061llms 944
M vkQueuePresentkHR 0154 ms 0.154 ms 100 26 0.154ms 0154ms 0.154ms 0154ms 1 173263 ms 5 0134ms 0829ms 0184ms 0.159ms 944
FillCommabdBuffers 0133 ms 0.012 ms 9 23 0133ms 0133ms 0.133ms 0133ms 1 150183 ms 4 0114 ms 0159 ms  0.137 ms 944
W vkDeviceWaitldle 0.116 ms 0.116 ms 100 20 0.116ms 0.116ms 0.116ms 0116ms 1 153.902 ms 4 0.078 ms 0163ms 0.125ms 944
renderGul 0052 ms  0052ms 100 9  0052ms 0052ms 0052ms 0052ms 1 5S6610ms 1 0047ms 0478ms 0060ms 0.051ms 944
M vkQueueSubmit 004lms  004lms 100 7 004lms 004lms 0.041ms 0041ms 1  46217ms 1  0037ms 0210ms 0049ms 0042ms 944
[ VulkanCanvas::fillCommandBuffer 0.027 ms 0.027 ms 100 5 0013ms 00l4ms 00ldms 0013ms 2 31415ms 1 00003 ms 0.162ms 0017ms 00ldms 1888
VulkanClear: fillCommandBuffer 0.021 ms 0.021 ms 100 4 0021ms 0021ms 0021ms 0021ms 1 23464ams 1 0019ms 009 ms 0025ms 0.021ms 944
' CubeRenderer. renderModel 0023ms  0023ms 100 4  0023ms 0023ms 0023ms 0023ms 1 25837ms 1  0020ms 0106ms 0027ms 0023ms 944
ImGuiRenderer::filllmGuiCommandBuffer 0023ms  0023ms 100 4 0023ms 0023ms 0023ms 0023ms 1  26517ms 1  002ms 0097ms 0028ms 0024ms 944
UpdateUniformBuffers 0018 ms 0.011 ms 59 3 0018ms 0018ms O00lBms 001Bms 1 20706 ms 1 0017ms 0101ms 0022ms 0019ms 944
1ModelRenderer: renderModel 0.018 ms 0.018 ms 100 3 0018ms 0018ms 0018ms 0018ms 1 20430ms 1 0016ms 0.08lms 0022ms 0.018ms 944
uploadBufferData 0013ms 0013ms 100 2 0002ms 0004ms 0003ms 0002ms 5 17.765ms O  000lms 2058ms 0004ms 0002ms 4706
convertDequeToLineList 00l4ms 00ldms 100 2 00l4ms 00l4ms 00ldms 00léms 1 720lms O  00007ms 0.025ms 0008ms 0007ms 544
[ VulkanClear::finishRendering 0.008 ms 0.008 ms 100 1 0.008ms 0008ms 0.008ms 000Bms 1 8578 ms 0 0.007ms 0027ms 0003ms 0008ms 944



~ MainThread (0x5760)
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FUNCTION

0

B! VulkanApp

¥ Camera Control
MoveTo
0.000 0.000
-81182 0.900

Y
0.606 Position
0.900  Pitch/Pan/Roll

—




ith Geometry Data
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Chapter 05

¥ Simple example
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#1Simple example
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Chapter 06: Physically Based Rendering Using the gITF2
Shading Model

B | VulkanApp — X

B VulkanApp — X




(57 vulkanApp — X

¥ Torus Knot params
Use colored mesh

1.000 Animation spe

PicoPixel [1/1] O brdfLUT.kix




PicoPixel [1/1] O piazza_bologni_1k.hdr

PicoPixel [1/1] O piazza_bologni_1k_irradience.hdr
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Chapter 07: Graphics Rendering Pipeline
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MultiRenderer VKSceneData
Shapes List (GPU) Material List (GPU) Material Texture Array
(GPU)
Shape1 Mat1 Tex1
— Transform Texldx1... —P | Texturel
Material Material Tex2
VertexOfs Mat2 e | Texture2
IndexOfs Texldx2... |
‘ Shape2
Transform List Mesh geometry
(GPU) (GPU)
matd Vtx/ldx Offset Vertex data
L—p matd 1 d
Index data

I3 Simple example




Chapter 08: Image-Based Techniques
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W Simple oxample




Chapter 09: Working with Scene Graphs

root
¢ root
ch2

- ch2 ch3 Partition ch2 ch3
ch2 e ch
Ly

Scene graph Original node list Reorganized node list New scene graph
root
root ﬂ ¢

ch

DR




Chapter 10: Advanced Rendering Techniques and
Optimizations
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¥ Control

Transpare!

ble HDR
0.9c0
1170
1100
0.100

Light Phi




