GAMES 401: ;Zz18|% (PeriDyno) YB{5EEES LK

IR{HE M PeriDyno
HiRs SR8 =T
{alvMH

FRERFBRERERSTER
2023.3.26




AN

- RIEZHE
« Y118{H EH#f1A
« Y18 {H E 5| i a

« THREHE, W EFHSF
e Git: SmartGit/SourceTree
e CMake
e Visual Studio Code
e Visual Studio 2017/2019/2021

e Hel lo PeriDyno!
e PeriDynoS|E¥ 2844
- HERGIRR

150AS



iRtE ZHF

M:#
E=
e
BRI
ENi
ELit
B\
EN
Ei
E+—
FE+ T
=

ISCAS to#snetman

Institute of Software, Chinese Academy of Sciences

%EETHEZ‘LPerIDvnO?FﬁgI%%#’Jf‘aﬁ*ﬁ
GPURE 22448 /1 X CUDAZm 2 £ fif
TEVIEEZER T TREREFRE
W& s) 1 FFHITHRES Lk
JEBRFsN1F (SPH) FIT49RTES Kk
K751 71% (Peridynamics) 3474872 55Kk
PeriDynoff {5 ThaE /R
VulkanZR T2 RIE X8 ATt E

T ECAE(FEEEN 1 &M
TRECAEHE MR RITAO T RIE
MPeriDynoZ|MxSimLab

E T MxSimLabfJCAERR B E &R M &

FE T MxSimLabfy 413837 [a) B CAE D HT . A

202343 H26H#, JtmAtE] &EH 20:00-21:30

_

fals\f%
— EITRA

ARk A ET

=HE
— BIHEER
i ETpNE2




150AS

Rtz ZHF

¢ éﬁ%‘EDE \ ﬁ‘é:l';i

GAMES401i878. ..

A—B%E, AR,



150AS

EIEEIEEOE

cER
« MHERA®E, FEF—ITERELFHRANTE
» MR BRIE, ATLISZIRHATERE, MARFITTHKAER
- EXXAIR, FERBEIKRIEXEERESR/IMAE
- HEREMLF, JUEY =

 FES
- MGRAST R, & R MBpython, TBZAC/CHE

- BEHF AR AR
» BB AR R



ISCAS +o#%nadmyn

E 3 S —f v Institute of Software, Chinese Academy of Sciences
—— \
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Git CMake Visual Studio
2017/2019/2022

Visual Studio Code

LinuxJt 5201 :  http://peridyno.com/zh/installation/linux/



JISCAS *+ 0#4& hodatin

tute of Software, Chinese Academy of Sciences

e HEE |

e Windows 10+

« BF: GeForce RTX 10&7%1 / 20&% / 30&% / 40&%

« CUDA Toolkit 11.0+ (###FCUDA Toolkit 11.5)



https://developer.nvidia.com/cuda-11-4-0-download-archive?target_os=Windows&target_arch=x86_64&target_version=10
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* Git Is a free and open source distributed version control system
designed to handle everything from small to very large projects
with speed and efficiency.

* A complete long-term change .
history of every file. B el

2.40.0

Release Notes (2023-03-12)

* Branching and merging. Download for Windows

* Traceability.

https://git-scm.com/downloads
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Git
* Git Is a free and open source distributed version control system
designed to handle everything from small to very large projects

with speed and efficiency.
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Git Commands

e Setting up a repository
e Git init/clone
* git clone —recursive https://github. com/peridyno/peridyno. git

e git clone -recursive https://gitee. com/peridyno/peridyno. git

* Col laborating
e Syncing: git remote/fetch/pul |l /push
 Using branches: git branch/checkout/merge

https://www.atlassian.com/git/tutorials/learn-git-with-bitbucket-cloud


https://github.com/peridyno/peridyno.git
https://gitee.com/peridyno/peridyno.git

Git clone

e cmake

e data

e examp les
e external
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 Framework
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Git comes with built-in GUIT tools for committing (git-gui) and browsing (gitk), but there are several third-
party tools for users looking for platform-specific experience.

If vou want to add another GUI tool to this list, just follow the instruetions.

All Windows Mace Linux Android 105

CrclougumrIe oI e 0= =m—
A —-J u ¥ HEAD Mt A @ Working Tree/Index (clean) ~
e e Pull Requests [; aigin[> 43 dev | Fix dochlocks 1%30
FILE STATUS Current Branch | EEDEE LT v ® Local Branches replace Factony:getUser with getCurrentlser (@ 1000
Changes § Hidory Ol e - fo i - SETTNG D osE- bork-sattings-dising. il Warking Copy Craph Descrigteon ¥ 3. 10-dex [4.3] Re-2dd removed strings (by Upmerge) {IJS' Yestenday 2056
MR CRE PRGR I RTaIG0A SET A0 (05 BL00E §F iug A 9
Bl =4E,11 «46, & @& sxport class - @ = Ll 9 o &2-dev )+ Merge pull request #35113 from obussard wme. Tuesdey 1433
— e : T . . & Fix o reschabilng pabeh in Socl 305 FE T 2Ed 1ebe 8107 Zp 43 dev ] thnlldtv [4.2) tabs to spaces (#3 : Saturday 1251
[hecrie-tork- waltings-chalog to - p ¥ sl L Risicving W SDRRDOT frorm CanfigRinan/Dettaceaniig ofigin (3] - 11 Tansiation Update (#35125) [l Wednessey 1703
' masier Actually pet the srche back; that dide'e get caught in the = tians m eror when 0 wm
el LE[ . ’ & 44 4 public renderi) { C. ’ i < > l - e - “’..h'.m.m - ?%. >
[ create-ranch-dialog s ¥ o test @ Byt the dephrpseat targets and anchitectures back From .
const selecteditem = 5 . Changes of mod_menu php {... «1 Unified Side by Side  Compact P =
[ T —— | o et F ulimerge 1151 ] Merge remote branch ‘ysther ulimarge’ into ulimege - . e : :
his. ¥ .. r Atr < > ¢ = ¥
A e i The finish_inpallavion tool will not relauach the host app L §class_sfx = htelspecialchars: Spe : §class_sfx - htmlspecialchars($ol
8 5 venical-sepmented-comroliz Te Disabled skip =aeal on Mnish_insealarisn oo @ isa' archi 155t —
CAF (countisiist) " ( stq
- R E REMOTES Fimed preprocessor error (F DEBLUG rn't defimed. reguire l'odu{eneher getiayo ) returny
. ¥ B orgin
B soplwrciuistesh ranch-dislog tsx = comet ftemw = [ ¥ HEAD Sparkle was crashing a ot during Letrachng Updal M reguire Moduledelper: igetLayoutPa’
55 £ ] { S master Spacdy 108 SDK yo we can build or Krode 4.1 R
56 L5 | Fitlas "Ta rembeihetes | L' oubet- astoenatic - undane Compile Tor i336/xB6 64 00 10.6 only,

GitHub Desktop SourceTree SmartGit

Platforms: Mac, Windows Platforms: Mac, Windows Platforms: Linux, Mac, Windows
Price: Free Price: Free Price: Free for non-commercial use / $59/user annually
License: MIT License: Proprietary License: Proprietary
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Graph

SE7~SmartGit o

<> peridyno - [EX\Peridyno\peridyno] - SmartGit 21.1.7 - O X
Repository Edit View Remote Local Branch Query Tools Review Window Help
H N @ K 2 =T 5
Pullv Syncv PushVv Stage Index Editor Unstage | Discard | Save Stash v ly Stash Blame Investigate Git-Flow v | Merge Rebase
P:nﬂm = Graph A& Prilter | * € @ = Files » | P File Filter E Y O P
. . v = peridyno (dev-optimize-qt) T P dev-optimize-qt|[origintmaster][peridyno- @l Monday 10:18 ~ fame Mo .
Re pos |to ries = external/alembic (masten Update folders for the SPH and Peridy... Monday 00:27 CMakelLists.txt Mod F| Ies
= external/eigen (master) Update example.s for the RigidBody lib... Sunday 12:26 CMakeLists. txt Mod
& external/gmsh-fork (masten UPQate CMaI_(eL_Ist .txt for some exam... Sun‘day 1 1:35: CMakeLists txt Mod
B external/lmath (be597fea: Disable binding tests) Merge remote-tracking branch 'peridy Fr]day‘lS:‘Io CMakeLists.txt Mod
= external/nodeeditor (masten M@M simple e.. Friday 14:17 i
! 2 CMakelLists.txt Mod
E external/pybind11 (master) M (dev-render <1| Add the Qt_ SelectN Thursday 12:38 )

. . ' ¢ request #26 from reano Friday 15:12 CMakelLists.txt Mod
peridyno-cy (demo-river) - o . y 1o F .

. . . 0 [peridyno-ye/master] Fix the initializin... R | Friday 15:06 CMakeLists. txt Mod
peridyno-gitee (dev-hyperelasticity) .

. @ Merge branch 'master’ into dev-render [[§ 2023-02-26 21:34 CMakelists.txt Mod
peridyno-guo (demo-drag) ~ .

. [} Implement I|near BVH in [I(arras 2022] 2023-02-26 21:23 CMakeLists.txt Mod
peridyno-hao (master) )

d h ; d ; ) o Fix the interaction bug in disconnec... 2023-02-18 13:55 CMakelLists.txt Mod
per! yno- .e(mas er—pe‘rI‘ yno‘—ups ream, < Fix the wireframe renderer for Vulkan 2023-02-26 21:24 CMakeLists.txt Mod
peridyno-liu (master-origin_private) ; IR ranch 'per 5 e )

) [+] ote-tracking branch 'pe 2023-02-17 16:00 CMakelLists.txt Mod
peridyno-lu (master) fix #16FUKT 2023-02-17 15:33 o

\_ peridyno-luo (master) ) Add an example to test wireframe r 2023-02-16 18:44 CMakeLists.bxt Viod
y pleto e - ’ + CMakeLists.txt Mod y
Branches = o0 Setup Qt Connection to test field c... 2023-02-17 15:56 + || X
([ VIHEAD (afa/6840) N changes of CMakeLists.txt (Modified) ~1 Unified Side by Side | Compact 4 "' =
v [u/ Lacal Branches (17) 1 i f (PERIDYNO_L IBRARY_HEIGHTFIELD) 1 if (PERIDYNO_L IBRARY_HEIGHTFIELD) T
L debug—rendermodule = origin 2 set(PROJECT_NAME GL_Ocean) 2 set (LTB_DEPENDENCY
(I dev ? origi 3 3 HeightField
_|dev ? origin 4 file( 4 G1fwGUI)
(| dev-design = origin 5 GLOB_RECURSE SRC_LIST 5 add_example(GL_Ocean HeightField LIB_DEPENDE
Bra n Ches — 6 LIST_DIRECTORIES false Gendif()
|| dev-for-fund 7 C(gl'EIFIGURE_DEPENDS 1/
v - imize- 8 "$ {CMAKE_CURRENT_SOURCE_DIR}/*.c*"
l%l > dev .optlmlze qt 3 9 "$ {CMAKE_CURRENT_SOURCE_DIR}/#*.h*"
|v| dev-picker <160 peridyno-ye 10 )
[ ] dev-plugin = origin -
— o 12 source_group(TREE ${CMAKE_CURRENT_SOURCE_DI
| | dev-python = origin 3 el Cha ngeS
V] _ : i 14 add_executable(${PROJECT_NAME} ${SRC_LIST}]
W dev-render <1 peridyno-gitee J °  target_Tink_libraries(${PROJECT_NAME]
| | dev-t-chirt 28~ Ariain 1A Cara
< I 1l |« >y
Ready | 1File EEE
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« CMake is an open-source, cross-platform family of tools
designed to build, test and package software.

C BB R B R AR B 1

.« i Configure
o Generate

« CMake 3.17.0 - E/MyCode/peridyno-github-dev

File Tools QOptions Help
|
Yhere is the source code: ‘E:fMyCodefperid}mo—github ||Browse Source. .. |
| |

Where to build the binariesd |E:/MyCode/peridyno—zithub—dev b ||Erowse Build... |
Search: | V] Grouped [ ] advanced |li'£dd Entry | i Eemove Entrv
Name Value ~
p

?

>

p

>

p

?

>

v

v

< >

Fress Configure to update and display new walues in red, then press Generate to generate selected

build files.
Configure Open Project| Current Generator: ¥Visual Studie 16 2019
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Configuration

 Examples/General /GL_GIlfwGUI/CMakeLists. txt

set (PROJECT NAME GL G1fwGUI)

set (LIB SRC main. cpp)
source group (TREE $ {CMAKE CURRENT SOURCE DIR} FILES ${LIB SRC})

add executable ($ {PROJECT NAME} ${LIB SRC})
set (GUT ONLY BINARIES ${PROJECT NAME})

target link libraries(${PROJECT NAME} G1fwGUI)

e Visual Studio Code



Da MiHE)  &mEE BN GinG) BE(R) 4RkB) EED  WEE) sty TERO O FRE® s0W) v

peridyno — O X
o - i " T Debug - x64 - s Windows JEhtEE - B =% N - A4 - 12 LiveShare &

* 0 X main.cpp GLPointVisualModule.h main.cpp main.cpp main.cpp main.cpp ¥ X
O-2aEF o f- = main.cpp ~ - = e)\peridyno\peridyno\examples\General\GL_GlfwGUN\main.cpp

#include <GlfwApp. h>
P . Pl

FE BET

% Qt_ShowChinese -
% Qt ViewTest
RigidBody
* GL Bricks .
% GL CollisionDetectionin3D G1fwApp app; _ ‘
% GL CollisionMask SODCE ?'-1024’ 768)
% GL_Timing '
% GL Wireframe
SPH
% GL_GhostSPH
% GL_ParticleEmitter
% GL_ParticleFluid
Tutorials
% GL_GIfwGUI
8 5|H
= -
Bl CMakelLists.txt
#+ main.cpp
GL InstanceVisualizer
GL Mouselnteraction
GL MouselnteractionlnGraphicsPipeline
GL SegmentVisualizer
GL Topology
4 [ Rendering

dyno:

*%)

H

4 [ Engine
H=E EHEEE GitEN BEEES. 105% - @ s=EmuEsasm

wH BRI EERSOSER

v

=12 =Fr1 &HE=F  CRLF

L[] % COM BiaTEAERR] 7= HRESULT E_FAIL,

P OENETRACISEE - M
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Hello PeriDyno !!!

- GBI HH

e ¥/examples/Cuda/Tutorials/Hello




Hel lo Per | Dyno 111 ISCAS toRsnanRLn

- GBI HH

e ¥/examples/Cuda/Tutorials/Hello sinclude <G1fwApp. ho

o ﬁl]@_ma IN. cpp using namespace dyno;

int main(int, char#)
{
GlfwApp app;

app. initialize (1024, 768);
app. mainLoop () ;
return O;
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Hello PeriDyno !!!

- GBI HH

e ¥/examples/Cuda/Tutorials/Hello

e Bl]Zmain. cpp

o Gl]32CMakeL ists. txt set (LIB_DEPENDENCY GlfwGUI)
add example (Hello Tutorials LIB DEPENDENCY)
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Hello PeriDyno !!!

- B K

e ¥/examples/Cuda/Tutorials/Hello

 fl]#main. cpp
o fil]72CMakelL ists. txt

 CMake GUI
e Configure—>Generate—>0pen Project
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e void AppBase: :setSceneGraph(std::shared ptr<{SceneGraph> scene) ;
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AppBase(GIfwApp/QtApp/WtApp)

RenderWindow(Glfw/Qt)

~

\

N

RenderEngine
(OpenGL
VTK
Vulkan)

Camera

~

(

Scene Graph
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Per i DynoI3R {7 E+EZE

O
*Field —> Module —> Node —> SceneGraph
~—— D

SceneGraph

Node 1 Node 2 Node 4

Output _ B Input Output B D Input Output B
FieldYe © Field Field e O Field Field~©
Field™®

States Module

Field 3 O Field 6 Field8 &
Field 4 O Field7
Field 5 Export

Field 1

| BREE —BREA
X e —
R BB R

PREAN T RREH WAL
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o XNTEARET %ﬂ%ﬂ%,.fiﬂ 9 B A R ARER 27 (8] B 1R
BRHIELRIR DT

o AR IEHIE=LLEN, FTLATECPURIGPUIITEIREERIHE, B
Ry El#Ebool . int. float\ doub | eZFFr = 2 IELL & Vec3f, Vec3d\
Mat3f. Mat3dZEskE%#(3E, FieldA[iEIIDEF VAR, DEF ENUMEEEE M 3K
SEREHE RN E X AR % ;

« BRSHUE: IERIERTREIENESFMHEE), SiF—HHE. 4.
SHEBEE, FieldBEENSZHDEF _ARRAY (2D, 3D} {*}ZFEEEN.

° Ej]lj‘&ﬁgﬂ *EI';& ER_J-Z‘-\j]ILa Xﬂfaﬂqﬁé}ﬁﬁ% IEjy @*ﬁl—|5t\ Map\ Set\
MultiSet. Pair, StackZFEXBIELEFR R, FieldEENFKH
DEF _ARRAYLIST {*}5EREN .

- SRR FXEZAR, RAXUCHIEFTRI A RNEHITE X BIEHE,
FieldZENXEHADEF INSTANCE {*]SEmiEN .
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- IR RIEX 5T ELTE:

=21
DEF VAR (type, name, value, description) ;

o 7
>

DEF ENUM (type, name, value, description)

* BN

« DEF_{*} IN (type, name, description);

T

« DEF_{*} _OUT (type, name, description);
o KT
o

« DEF_{*} STATE (type, name, description);



Mode Editor

Fields{)
this—>varFloat () —>setRange (0. 01, 10.0f) ;
this—>inFloatArray () —>tagOptional (true) ;

Fields () Float Arrav Chat.

Float Array

.

ol, Boolean, false, "Define

Int, "Define an int"):
1.0f, "Define

VAR (Vec3f, Vector, Vec3f(l.0f), "Define a vector field”):
‘ Property Editor
FloatArray, DeviceType:: " "Define a float array as input”):
) * Control Variables
"loat, FloatArray, DeviceType:: " "Define a float array

at, Value, DeviceType:: Boolean

Int

1 resetStates()

std::cout << “resetStates()

" € ¥ is called ” << std::endl:
. Float

Vector

src/examples/Cuda/QtGUI/Qt_Fields
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fiﬁ)\iﬂﬁéﬂ!ﬂ z‘ci‘FleldéléEH
- IBHITE: RADEF_VARE xyﬁzﬁ
« HIANEC E. RFDEF_ * INFERE XEXE’J;&’E
« M EIE: RADEF * OUTHEREENEMNHIEIE.
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SummationDensity

(Real, RestDensity, 1000, "R

Smoothing Length Density

(Coord, Position, DeviceType:: & Ei]TlIII]. iI'lEé’. Distance

Fosltion
Other

, DeviceType::

) Neighbor Ids

, NeighborIds, DeviceType:: i hcorrect i i t3

(Real, Density, DeviceType::

src/Dynamics/Cuda/ParticleSystem/Module/SummationDensity.h
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Node

s TR ATIE *Eiﬂﬂﬁﬂ’\] HE THERERRNEEZES, £
WA!IEI SJLNER ST

- IFHITE: ﬁéFHDEF VAREENEIE;
ﬁi)\ i FIHEENDEF NODE PORTZZDEF _NODE _PORTSE

¢ mtﬂdﬁ:m: %ﬁﬁ?"f)b/\slz*#—l :\\\E%ﬁzjjﬁklAifﬂj T J.LT/EX
¥E: KADEF_ *_ INFEREENENXBEHE

« M BE: RFADEF_* OUTERETENENBIHIE;

« JRESTE: KADEF_ * STATERERE x/EXE’J%z i

ERES . TEAAHEEEMEAEEE— m, 737K
animationPipeline()FlgraphicsPipeline() & %4 1ﬂFH

A

src/examples/Cuda/QtGUI/Qt_Connection
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ScenelGraph
I

(& PeriDyno Studio 0.6.1: An Al-targeted physics simulation platform

@ File @ Edit B Help | % Interaction |N# Modeling I { Pparticle System | ™ Rendering ‘@ Volume

b 252 o P =3 200
e = np o5 oy
Cube Sphere Sphere Sampler Cube Sampler Poisson Disk Sampler Triangular Mesh  Points From File

Camera Lighting Auxiliary NodaEditar

Property Editor
¥ Control Variables

Rendered by Native OpenGL: 62.5 FPS

Location 0.00

800 |_alr
. = . Rotation 0.00

& X
Scale 1.00

12:56:04

12:56:04 Lenath 0.20

12:55:44 % Seaments

Log Console « State Variables

Status Bar
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States Module

o
>
LI

455
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ok

I]T

FoT
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-C
e

Field 3 O Field 6 Field8 ©
Field 4 O Field 7

Field 5

Field 1

Ens X

Tuy )25 vl s

X

)<>I-m}>|‘+’n?=>"ﬁ XEH Bl

|
o
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i
LI
e
¥4
&
Kt
S
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m
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. E%ﬁ’l‘ﬂ.ﬁﬂ FIFFieldiitick(). tack()#l
ﬂ%ﬂﬁﬁﬁ@ﬂﬂy,§ﬂ§¢ﬁﬂ B
REMABIRREEHTE E#?Z}:T
ﬂﬁ,Mﬁhﬁnﬁﬁ BiR&RH



http://peridyno.com/zh/framework/pipeline/simulation
http://peridyno.com/zh/framework/pipeline/rendering
http://peridyno.com/zh/framework/pipeline/fieldsync
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» examp les/Cuda/QtGUI/Qt_Bricks

G PeriDyno Studio 0.8.1: An Al-targeted physical simulation platform

& File ¢ Edit | Bl Help |™ Rendering

X . 3 L X rux
Yl s K
New Open Save SaveAs Close CloseAll

Camera Lighting Auxiliary Edit Node Editor

RigidBodySystem

Rendered by Native OpenGL: 52.8 FPS Property Editor

800 > ¥ Control Variables

8 X Friction Enabled

¥ State Variables
Name

Elapsed Time
Log  Console

Status Bar
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» examp les/Cuda/QtGUI/Qt_Bricks

,, Animation . Rendering 5 Animation | Rendering

States NeighborElementQuery ContactsOnion IterativeConstraintSolver States HeighborElementQuery Object Yireframe Visual Nodule
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Topology
e Tetrahedral Mesh

Fields

e Displacement / Stress / Strain

Numerical Algorithm

e Jacobi / Gauss-Sedel / Newton / Quasi-Newton

/

Finite Element Method
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Topology

e Particles

Fields
e Position / Velocity / Stress

Numerical Algorithm

e Jacobi / Gauss-Sedel / Newton / Quasi-Newton

Smoothed Particle Hydrodynamics
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Define Fields

X: Position
v: Velocity
V. Volume
p: Pressure

X: Position
v: Velocity
I/: Volume
g: Strain
T: Stress

Apply Operations

Gradient: Vv
Divergence: Vv
Laplacian: Ap

Gradient: Vv
Divergence: Vv
Laplacian: Ap
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FEZHEx: Peridynamics

Thickness = 3.26 mm Thickness = 1.63 mm



{FEZfER: Peridynamics

Short Skirt

#Vertex = 14.3K, #Face = 28.3K,
Averge Frame Rate = 221ps.
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