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Projectl - RAD Studio XE7 - Unitl

ZAN

0
TrAll BE BE FT
DaEE DR -d 8656
|+
=] Form1

AT AZARYS
Viewport3D1 TViewport3D

J0)TT | A48

>

E3]

]

Align

Anchors

Camera

ClipChildren
ClipParent

Color
Cursor

DragMode

Enabled

EnableDragHi

Height
HitTest

LiveBinding 7
LiveBindings

Locked
Margins

Multisample

Mame
Opacity
Padding

PopupMenu

Mone
[akLeft,akTop]

[] False
[ False

_JDimaray s

crDefault
dmManual
True
True

461
True
LiveBinding T+
LiveBindings
[ False
(TBounds)
FourSamples
Yiewport3D1

1
(TBounds)

e ST
-Gl EE

L ﬁvmmz{—i}m

@ | [FFALRLATIR
g:@a~-p~-:'@Q

B2 33 Py Windows v |

Ei— L w24

TViewport3D

(AR
_ s
V| & Den
Projectl.dproj - JOZTHM 72— X

JRalwe B -8(E@ -

i
GEE

Tl

<N ProjectGroupl

E!DT'E Projectl.exe

"h- FILF4ERE (Debug)

-2 A=y T RTA— A (Win32)
|é_|_j Unit1.pas

=B B 5-

|Projecti.dproi - F0... [£FN E1-| F-HTHAFOD-5]
W=l Ly rx
&)~ 0|[De=

Animations (ol
Colors

Effects

= Viewports

[EZ TViewport3D

Shapes

3D Scene

3D Shapes

3D Layers

Materials

Layouts

Services

Indy Clients

Indy Servers

Indy I/0 Handlers

Indy Intercepts
Indy Misc
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0 Project1 - RAD Studio XE7 - Unit1 - g
ML BE BE BT Db JOsmhr BT dwi-svh w-ll o UeuFn AL @  [FIANLLATIR v| B Joi:t
AR N -BEE & >~ 5 -1 B [58s26hwindows || g @--Q
e L ﬁgﬂbmﬁ\—ym v ®  Projectl.dproj- JOSTI ¥R - X
hgl’* A8 | £Y windows v BEi-: | was W I|a . il ‘H; |F_' v|
=[] Form1
Erviewportam S &= E'@'| - %
----- *-[] RoundCubel F74L

RoundCubel TRoundCube i

#5 ProjectGroup

EIDT'E Projectl.exe

i EILIEAL (Debug)

= S-4Fubk TFuETIA— I (Wind2)

TRoundCube 1 ] Unitt.pas

|projectidproj - 0. [£FW E1-| F-RTHAFO-5]

J0)iFe | A8k W—JL Iy x
Cursor crDefault A ol v| | Jolti-
Depth 5 1t 3L dCene “
DragMode | dmManual = 3D Shapes
Height 5 B TPlane
HitTest [w] True .

LiveBinding 7 LiveBinding 754+ ERERERERERE & Thisk
Locked [] False B TCube
MaterialSourc @ TMesh
Mame RoundCubel & TSphere
Opacity T # TCylinder

Position (TPosition3D)

Projection Camera | @ TRoundCube
=l RetationAngle (TPosition3D) A TCone
X 0 - TGrid3D

B ; Eﬂ T5trokeCube

Scale (TPosition3D) 8 Tesh
StyleName N TPath3D
Tag 0 ) TRectangle3D
TwoSide []False & TEllipse3D
Visible [w] True o OTRA_ I
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0 Projecti - RAD Studio XE7 - Unit1 - a
I BE BE BT UIpbsd JOsmhr B dum-svb w-l ek ~LT @  FIANLATIR v| B Jol: -
ODESRE O -8B s -0 -1l B G 2820 Windows v f:@a-p- @

= X ﬁvnbbﬁﬂ—ﬁm v % Projectl.dproj - JOSTHh TR —3v X

:[:x]::‘) *1 ¥ A8 | BT windows v Ei— [ w2k v B | ® i B & | = v|
- orm
¥} LightMaterialSource] G +T= Ex ;E A F!n | @ M 5 M
=0 Viewport3D1 T4l

<N ProjectGroupl

E!DT'E Projectl.exe

‘h- FILF4ERE (Debug)

B2 A=y b TSIy bTH— L (Win32)
|é_|_j Unit1.pas

ATSTHNAZARDS
RoundCube1 TRoundCube - [Projecttdproj- 703, [£F0 E2-| F-ATH2T0-5]
J0)TT | A48 W=l Ly X
Cursor crDefault - ol - | O | Diax
Depth 5 1t 3L dCEne o
DragMode  |dmManual [# 3D Shapes
Height 5 3D Layers
HitTest True B = Materials
t::fel:dmg 7] EEFE:I::I”Q TS @ TCelorMaterial5ource
MateriaISourc_ B TTextureMaterialSource
Mame RoundCubel G| TLightMaterialSource
Opacity 1 Layouts
Position (TPosition3D) Services
Projection Camnera Indy Clients
=] Rt:atlonAngIs;I'PosrtmnBD) Indy Servers
¥ 0 ) ) ) Indy 1/0 Handlers
z 0 RoundCubel.MaterialSource := nghtMaterlaISourcelJ IR
Scale (TPosition3D) Indy Misc
StyleMame TeeChart Lite
Tag 0 dbGo
TwoSide [ False InterBase
Visible True * IntarBacae Admin
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Projectl - RAD Studio XE7 - Unitl

TrAll BE BE FT

DER DR -dEE ki P-G-1l B EEC

T

|+ ¥
=] Form1
¥} LightMaterialSource]
=0 Viewport3D1
i Light1

----- RoundCubel

UTFHE A JozThk =7 e ST WL, D4 FD LT Q@  [TIALLLATIR
f:@a-p- @

B2 33 Py Windows v |

L ﬁvmmz{—i}m

A8 | £Y wWindows v Fa— | w2k

ATSTHA2ARGS
Light1 TLight -
J0)Fo | ARk
Color [] white ~
Depth 1
Enabled True
Height 1
HitTest [ False

LightType Directional
LiveBinding T LiveBinding T {7

2]

0000000 (Shading)D OO

Locked [] False
Mame Light1
Opacity 1
El|Position (TPosition3D)
»|x 5|
Y 0
|z 0
Projection  |Camera
&l|RotationAngle (TPosition3D)
X 315
Y 0
|z 0
Scale (TPosition3D)

SpotCutOff 180

B pex

Projectl.dproj - JOZTHM 72— X

JRalwe B -8(E@ -

i
GEE

Tl

<N ProjectGroupl

E!DT'E Projectl.exe

"h- FILF4ERE (Debug)

-2 A=y T RTA— A (Win32)
|é_|_j Unit1.pas

=B B 5-

|Projecti.dproi - F0... [£FN E1-| F-HTHAFOD-5]

W—JL L b LI
ol -| 0| L=
Viewports ~
Shapes
3D Scene
3D Shapes
3D Layers
= Materials
@ TColorMaterialSource
. TTextureMaterialSource
Ed] TLightMaterialSource
Layouts
Services
Indy Clients
Indy Servers
Indy 1/0 Handlers
Indy Intercepts
Indy Misc
TeeChart Lite
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Loy, ) T AR E

TFmxObject

= TCamera
= Tlight TCube
=  TProxyObiject TPlane
TControl3D = TDummy —_— TModel3D TDisk
= TGrid3D TMesh
= TShape3D = TCustomMesh TSphere
== TStrokeCube TCylinder
—  TColorMaterialSource TRoundCube
—  TRectangle3D
TMaterialSource == TTextureMaterialSource TCone
= TEllipse3D
— TLightMaterialSource TExtrudedShape3D =

ooougooood

AXED—METLIMDEREZIELFT . AXEDEFEL. ZEEITRELET

o TText3D

- TPath3D

(Gmbarcadero
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DEFILDEYE. Eﬁﬁ/ 4

e TShape3D = class( TControl3D )

— property MaterialSource :TMaterialSource
o ITYTILIVR—=KIDSHE

o TCustomMesh = class( TShape3D )

— property Data :TMeshData
« RUTAVT—2EREFTD

e TMeshData = class( TPersistent )

— property VertexBuffer :TVertexBuffer
- JERECS

— property IndexBuffer :TIndexBuffer
- EECSI

mbarcadero

Developer Camp



DEFLOEYS. 1B ,'#_\ A4

e TVertexBuffer = class( TPersistent )
— property Length :Integer
« ER¥
— property Vertices[ Alndex:Integer ] :TPoint3D
« ERONIEREE
— property Normals[ Alndex:Integer ] :TPoint3D
o ERDZERANINL

— property TexCoordO[ Alndex:Integer ] :TPointF
o HRADTYRAF v EER

mbarcadero

Developer Camp
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INYTT

3DETILDOIEYA.

e TIndexBuffer = class( TPersistent )

— property Length :Integer
e MEF X3 :/RYJV
o MEX2 D4V —TL—L
o REIX1 IRAUNITUR
— property Indices[ Alndex:Integer ] :Integer
« NEBORIIVDREIDERDAIVTIIRES
e Indices[ 3XN+0] =TEmD
e Indices[ 3XN+1]=TERQ
e Indices[ 3XN+2]=TERQ

mbarcadero

Developer Camp
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3DETILDOIEYA. 7(%3’5

with Data do

begin

with VertexBuffer do

begin

Length

=1

1= 7{IAR#};
Vertices [ 0 ] :

TPoint3D.Create( *, *, * ){fIEEIE};

Normals [ @ ] := TPoint3D.Create( *, *, * ){E#~H FIL}; o
TexCoordd[ © ] := TPointF .Create( *, * WT9 AF v EE}; ﬁyqj:
Vertices [ 6 ] := TPoint3D.Create( *, *, * );
Normals [ 6 ] := TPoint3D.Create( *, *, * );
TexCoord@[ 6 ] := TPointF .Create( *, * )

end;

with IndexBuffer do \ (6) (5) f

begin
Length := 3{TEAM/AU T} * 30U To8); (4)
Indices[ 3*0+0 ] := 6;
Indices[ 3*0+1 ] := 1;
Indices[ 3*0+2 ] := O;
Indices[ 3*1+0 ] := 6;
Indices[ 3*1+1 ] := 5;
Indices[ 3*1+2 ] := 1; (2)
Indices[ 3*2+0 ] := 4; (0)
Indices[ 3*2+1 ] := 3; (3)
Indices[ 3*2+2 ] := 2;

end;

end; AXED—BEELBOEHELILLET AXBOEFIEL, EEFITRELET. @'nbal'cadem

Developer Camp



SDETILOIEYA. ).5\ Cl: %ﬁ

VARNY

with IndexBuffer do
begin

Length := 1{ITHRE/R} * 4{RE};

Indices[ @ ] := 0;

Indices[ 1 ] := 1;

Indices[ 2 ] := 2;

Indices[ 3 ] := 3;
end;

with IndexBuffer do
begin

Length := 2{IER%/#)

Indices[ 2*0+0 ]
Indices[ 2*0+1
Indices[ 2*1+0
Indices[ 2*1+1
Indices[ 2*2+0
Indices[ 2*2+1

~

end;

e b bl b e

%]

1
1
2
2
3

* 3{#R¥};

]

]

-

-

-

]

<0> <1> <2> <3>
(0) (1) (2) (3)
| <0> <1>
(0) (1) (2) (3)
MyModel - oKl




pEFLomys. LA T

e Render AVYRIZ&KSTHEEEINS,

procedure TCustomMesh.Render;
begin
Context.SetMatrix( TMatrix3D.CreateScaling( TPoint3D.Create( Width, Height, Depth ) ) * AbsoluteMatrix );
Context.DrawTriangles( Data.VertexBuffer,
Data.IndexBuffer,
TMaterialSource.ValidMaterial( FMaterialSource ),

AbsoluteOpacity );
end;

o BVIREHCG AL override [ICRAEEANE
— Context.DrawPoints L U |
— Context.DrawLines S
— Context.DrawTriangles :E#H

58 AXEO—HEFL BOERERLLES AXEOBIEE. BEIRBLET . (Gmbarcadero

Developer Camp
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wezn [0) o EEF2 R

o BEREEHIITH(AXL)DHERETRIRTED
— EENIMNLZER AR50
- BEHOLBEEHLT—D2DTITERESD
TVectoraDd Xy Xy X; O
[Ax Ay Az 1]X * v 2 0

Zy Zy Z, 0
1.

=[BX BY BZ 1]

TMatrix3D

%

e P 4

%8




mezre. | Control3D.LocalMatrix

o HITHTEEDEBITIEREF
o JIANILN—ZRAWTANRIREET D
— Position, RotationAngle 2 EDTONRTAHDRE L 1L

interface

type
HControl3D = class helper for TControl3D
protected
function GetLocalMatrix :TMatrix3D;
procedure SetLocalMatrix( const LocalMatrix_:TMatrix3D ); virtual;
public
property LocalMatrix :TMatrix3D read GetlLocalMatrix write SetLocalMatrix;
end;

implementation
function HControl3D.GetlLocalMatrix :TMatrix3D;
begin

Result := FLocalMatrix;

end;

procedure HControl3D.SetLocalMatrix( const LocalMatrix_:TMatrix3D );

begin
FLocalMatrix := LocalMatrix_; RecalcAbsolute; Repaint;
- end; AR EO—BELFLBOEHERLLET , AXEOEER. BEERELET, (Gmbarcadero

Developer Camp



l
|
p—
[\
w
|

REAE IS //[i'gu %Bgi& gi\P/Zizzi[;D =[1 2 3 4]

» System.Math.Vectors.TMatrix3D 1 0 0 0
. 0O 1 0 O
'_éEEk 0O 0 1 0
e const Identity :TMatrix3D 0 0 0 1

— B (BEATE)
e class function CreateScaling(~) :TMatrix3D;
 class function CreateTranslation(~) :TMatrix3D;
 class function CreateRotationX/Y/Z(~) :TMatrix3D;

 class function CreateRotation(~) :TMatrix3D;
— EEEHTOEER

= A

— /BRRF
 class operator Multiply( TMatrix3D X TMatrix3D ) :TMatrix3D;
« class operator Multiply( TPoint3D X TMatrix3D ) :TPoint3D;

 class operator Multiply( TVector3D X TMatrix3D ) :TVector3D;
(Gmbarcadero

Developer Camp
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H .LocalMatrix :

BEZHH1E

TMatrix3D.CreateTranslation( TPoint3D.Create( 5, @, 0 ) );

H.LocalMatrix := TMatrix3D.CreateRotationX( DegToRad( 2 ) ) OO00O0oo0ooon
* H.LocalMatrix OOod
* TMatrix3D.CreateRotationY( DegToRad( 1 ) )
Q EarthMoon o - o lEN
Oo000o0Ooan
0000
(Gmbarcadero

Developer Camp



wimrm, WO PEAE AT A LT A

-1 _ —1 —
e TControl3D MxM - =M"xM=I100O0DO0OOUO

— LocalMatrix :TMatrix3D;
o HOO—NILEZERIZRT T 2 EELE TS
— AbsoluteMatrix :TMatrix3D;
o D—)LREEERITN T HEEIE A AT
B 4> .LocalMatrix X #i.AbsoluteMatrix = B 4. AbsoluteMatrix

o HEXTRERRERITINZEREZIEET BIZIE?
—HWOMNENSHELTESD LM k5B

H.LM X AN = BAM 351181 Bl
H.LM = BH.AM + FH.AM
H.LM = B.AM X ¥.AM.Inverse %i"ﬁ?‘?ﬁﬂ:ﬁ?ﬂ@f‘i*ﬂ]

- AXEO—HE-FLBOEREELLET AXEOSIER. EEECRELET. @'nbarcadem

Developer Camp



mzs. | Control3D.AbsoluteMatrix

« D LREEARTRIC T BE 4 T AT I S
o JIANILN—ZRAWTANRIREET D
— Position, RotationAngle 2 EDTONRTAHDRE L 1L

interface

type
HControl3D = class helper for TControl3D
protected
function GetAbsolMatrix :TMatrix3D;
procedure SetAbsoluteMatrix( const AbsoluteMatrix_:TMatrix3D );
public
property AbsoluteMatrix :TMatrix3D read GetAbsolMatrix write SetAbsoluteMatrix;

implementation
function HControl3D.GetAbsoluteMatrix :TMatrix3D;
begin

Result := Self.GetAbsoluteMatrix;

end;

procedure HControl3D.SetAbsoluteMatrix( const AbsoluteMatrix_:TMatrix3D );

begin
LocalMatrix := AbsoluteMatrix_ * TControl3D( Parent ).AbsoluteMatrix.Inverse;
end;
= AXBO—HE-FLBOERELLLET, AXBOEEEL. EEERELET. @nharcadero
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(L%a5—Fo=vy LTI BS

o REITEZFRELES —ﬁﬁd)s&?f’)b?&mi\%j?
— CADZRED R X H xR

— 2RITEEFB LT AR

s ProjectGroup
E+|-_-|T'_§| TrueCamera.exe
&% EILFEBAL (Debug)
a2 - b T3y NI~ (Win32)
25 = FMX
b . =] FMX.Controls3D.pas
P e . FMX. Types3D.pas
|'§|_'j Main.pas

<'<I‘

Q TrueCamera " = =

FVOFNZA4T3ID
ST
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ALFao7—T0=v.

R ERBAITY %
— TMatrix3D IZ4 s EE %

e CreateOrthoRH(~)

e CreateOrthoOffCenterRH(~)
— BLETLHLIEETEE

» CreatePerspectiveFovRH(~)
— HREE

function TContext3D.GetProjectionMatrix: TMatrix3D;
var
M: TMatrix3D;
begin
if FRecalcProjectionMatrix then
begin
if FCurrentAngleOfView = O then

&5

(]

s=4HLB-
1T

Result := TMatrix3D.CreateOrthoRH( {&TE}, {‘T~ES} * FWidth / FHeight,
else
if SameValue(FHeight, 0.0, Epsilon) then
Result := TMatrix3D.CreatePerspectiveFovRH(DegToRad(FCurrentAngleOfView),
else
Result := TMatrix3D.CreatePerspectiveFovRH(DegToRad(FCurrentAngleOfView),

~

A

AXED—

BETEEBOEHREZILLFT  AXNEDEFET, EEBITFELET

procedure TCamera.SetAngleOfView(const Value: Single);
begin
if FAngleOfView <> Value then

begin EAEAZEE
FAngleOfView := Value;
if FAngleOfView < © then FAngleOfView := 0;
if FAngleOfView > 179 then FAngleOfView := 179;

~

end;

HE: RAARE

1.0, 1000.0 )

1.0, 1.0, 1000.0)

FWidth / FHeight, 1.0, 1000.0);
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(tas—7o=wy S, BEEE 1

o« EEYAAD TBitmap N AT BITX

TBitmapRender = class

Protected
_Camera :TCamera;
_BMP :TBitmap;
_Texture :TTexture;
_Context :TContext3D;
_Color :TAlphaColor; T
_Multisample :TMultisample;
public

constructor Create( const Camera_:TCamera; const BMP_:TBitmap );
destructor Destroy; override;
property Color :TAlphaColor read _Color write _Color;
property Multisample :TMultisample read _Multisample write _Multisample;
procedure Render;

end;

HViewport3D = class helper for TViewport3D

protected

function GetLights :TList<TLight>; . R

— ~N |

function GetRenderingList :TList<TControl3D>; private DJ4—JLk G
public

property Lights :TList<TLight> read GetLights;

property RenderingList :TList<TControl3D> read GetRenderinglList;
end;

AXEO—HE-FLBOEREELLET AXEOSIER. EEECRELET. @nbarcadero
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(Lkas—ro=yy EHIE SN, 2. 2

=Y A RAD TTexture M5 TContext3D 4 X

constructor TBitmapRender.Create(~);
begin
_Camera :
_BMP

= Camera_;

= BMP_;

_Texture := TTexture.Create;

_Texture.Style := [ TTextureStyle.RenderTarget ];

_Texture.SetSize( _BMP.Width, _BMP.Height ); ?E@f'ﬁlf“/l\?“}?oklﬁ"j"ff

ITextureAccess( _Texture ).TextureScale := 1;

_Multisample :
_Color

TMultisample.FourSamples; Y=
TAlphaColors.White; Emt

_Context := TContextManager.CreateFromTexture( _Texture, _Multisample, True );
end;

destructor TBitmapRender.Destroy; FTOFIA)TIT DY TILE
begin

FreeAndNil( _Context );

FreeAndNil( _Texture );
end;

- AXBO—HE-FLBOERELLLET, AXBOEEEL. EEERELET. @nharcadero
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(ta5—ro=yy, EEXAB A, EHE 3

o« HEE|[X TViewport3D [ZEHE

procedure TBitmapRender.Render;
var
W, H :Integer;
C :TControl3D;
begin
with _Camera.Viewport.Context do

begin
W := Width; 4*2‘@7‘5@7‘5#4?&&#] _ .
H := Height; = SHEITOY A X%
SetSize( _BMP.Width, _BMP.Height ); HELEDH A XA

SetCameraMatrix( _Camera.CameraMatrix );
SetCameraAngleOfView( _Camera.AngleOfView );

end;

with _Context do N

begin 2 BeginScene &A1= Context b‘#ﬁ@ﬁ%]
BeginScene;

SetContextState( TContextState.csScissorOff );
Clear( [ TClearTarget.Color, TClearTarget.Depth ], _Color, 1.0, 0 );
for C in _Camera.Viewport.RenderinglList do C.RenderInternal;

EndScene;
=+ -+H- ==
CopyToBitmap( _BMP, Rect( @, ©, BMP.Width, BMP.Height ) );4 ﬁ‘n%%?ﬂi@f‘ﬁ’\iﬁ’—i}
end;
_Camera.Viewport.Context.SetSize( W, H ); . o —
end; ’ ’<£5§ﬁ.|§7|:0)"j'4/‘<%_‘4§71:]
AXEO—WELFLBOERERLELES, AXEOSIEL. EEEIRELES . @'nbarcadem
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* FireMonkey & Direct3D & OpenGL [Z &Y E
—Direct3D : Microsoft h\%kE 9 % API
e Windows RIETOHBIE
— OpenGL  : KhronosZ IL—hEE T 5 API
e MacOSX /iOS / Android / Linux IRIZECEI/E
o BRKI T —AHIZLKYRKRIF
— N—TYIR(BER)>VT—H
o ETILDIEREICHEENSGA NN Bl
— TSTANEGEIIL) 2 —4
o EUILEIZIEIENDANRUS

\

|
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XTFUTILOIEYS. Vi 75 I )L

e VxR [FXx—T4VTFE [CKYEER
— Direct3D : HLSL (High Level Shader Language) Ei&
o Windows SDK [Z&YT)aA /AL LT=/N\AFYEETHEIzO—R

— Windows 8.1 F§ Windows Y7, 7 BF+ vk (Windows SDK)
http://msdn.microsoft.com/ja-jp/windows/desktop/bg162891.aspx

— OpenGL  : GLSL (OpenGL Shading Language) S :&
o V—REBEREO—RLETRICOV /AL
- Y- RERETERL

— )V IRAIVIZFESLCTHIL © GL_ARB_get_program_binary
» GPU R SRTF D B #14 &

 mbarcadero

Devel il CaBT =



s notys. I ARG

« TMaterial A% TMaterialSource [ZR&E x5
— RICY T—AE=EHOETILIZE AR EE

. — TColorMaterial
FMX.Materials
TMaterial TCustomMaterial TTextureMaterial
s > — TLightMaterial "_q
Lr—H A |

LightMaterialSourcel

==  TColorMaterialSource

FMX.MaterialSources

TFmxObject TMaterialSource TTextureMaterialSource : ‘ ) :

—  TLightMaterialSource

ETILEREE TR0 DTEF TR
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< FUTLOEYES. FER. KHZ:IQ: 7oA

o TMaterialSource IZERIC 74— ILREFF=E5
_ ALY T — A EERDTA— A TENE S

TMyMaterial = class( TCustomMaterial )
protected

_DiffColor :TAlphaColor;

procedure SetDiffColor( const DiffColor_:TAlphaColor );

procedure InitShaderV;

procedure InitShaderP;

procedure DoInitialize; override;

procedure DoApply( const Context_:TContext3D ); override;

class function DoGetMaterialProperty( const Prop_:TMaterial.TProperty ): string; override;
public

constructor Create; override;

property DiffColor: TAlphaColor read _DiffColor write SetDiffColor;
end;

TMyMaterialSource = class( TMaterialSource )
protected
function GetDiffColor :TAlphaColor;
procedure SetDiffColor( const DiffColor_:TAlphaColor );
function CreateMaterial: TMaterial; override;
public
property DiffColor: TAlphaColor read GetDiffColor write SetDiffColor;

end;
AXEO—HE-FLBOEREELLET AXEOSIER. EEECRELET. @'nbarcadero
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< FUT LY S, FIRK. ggi%l: LKl

e T—AXNO—R

procedure TMyMaterial.DolInitialize;

begin
inherited;
InitShaderv; DI—ADAT—UEIZHIT=( #ih)
InitShaderP;

end;

o TIHINEHDEGA

class function TMyMaterial.DoGetMaterialProperty( const Prop_:TMaterial.TProperty ): string;

begin
case Prop_ of
TProperty.ModelViewProjection : Result := 'VS_FMatrixMVP';
TProperty.ModelView : Result := 'VS_FMatrixMV';
TProperty.ModelViewInverseTranspose : Result := 'VS_TIMatrixMV';
else Result := '';
end;

end;
o—
* D/\J/r
procedure TMyMaterial.SetDiffColor( const DiffColor_:TAlphaColor );
begin

_DiffColor := DiffColor_; DoChange;
end;

o AXBO—HE-FLBOERELLLET, AXBOEEEL. EEERELET. @'nharoadero
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function FileToBytes( const FileName_:string ) :TBytes;

<57 LIS, TR ;g% MEE. n~—Fvorvz—4
2,

— 7 I begin
o j 7\‘ I\ j‘— l) /DJ J with TMemoryStream.Create do
J begin

> === SetLength( Result, Sise ),

S — etLeng esult, Size );

/I /1 ’§\ Read( Result, Size );

Free;
end;
end;
procedure TMyMaterial.InitShaderV;
var
CSS :array [ 0..1 ] of TContextShaderSource; 3/1—5(“ oOo—k
begin . S & - "
CSS[ 0 ] := TContextShaderSource.Create v—4 kM‘g@/—\ng‘Z*?ﬂ%ﬁfid—é
( TContextShaderArch.DX9,

FileToBytes( "..¥..¥)» SHADER¥HLSL¥3.O0¥MyMaterial.cvs" ),

[ TContextShaderVariable.Create( "VS_FMatrixMvP* , TContextShaderVariableKind.Matrix, 00, 4 ),
TContextShaderVariable.Create( "VS_FMatrixwv*® , TContextShaderVariableKind.Matrix, 04, 4),
TContextShaderVariable.Create(" VS_TIMatrixMv® , TContextShaderVariableKind.Matrix, 08, 4 ) ] );

CSS[ 1 ] := TContextShaderSource.Create e || 4
( TContextShaderArch.DX11_level 9, ﬂﬂ% x;&:: ]\jﬂ i ﬂﬂ-‘j—’r

FileToBytes( "..¥..¥)» SHADER¥HLSL¥5.0¥MyMaterial.cvs" ),

[ TContextShaderVariable.Create( "VS_FMatrixMVP" , TContextShaderVariableKind.Matrix, 000, 64 ),
TContextShaderVariable.Create( "VS_FMatrixmv*® , TContextShaderVariableKind.Matrix, 064, 64 ),
TContextShaderVariable.Create( "VS_TIMatrixMv® , TContextShaderVariableKind.Matrix, 128, 64 ) ] );

FVertexShader := TShaderManager.RegisterShaderFromData( "MyMaterial.vs®, TContextShaderKind.VertexShader, ", CSS );
end;

mbarcadero
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wrurronys. k. BB MEME. cotrs—s

\p;;?‘cedure TMyMaterial . InitShaderP; N—T9HRT—A LEL D EEILE R
CSS :array [ 0..1 ] of TContextShaderSource;
begin
CSS[ 0 ] := TContextShaderSource.Create [ = S % L ]
( TContextShaderArch.DX9, DX9 TIRL I AR EAL

FileToBytes( "..¥..¥)» SHADER¥HLSL¥3.0¥MyMaterial.cps® ),

[ TContextShaderVariable.Create( "PS_FMatrixMvP* , TCo” ShaderVariableKind.Matrix, 00, 4 ),
TContextShaderVariable.Create( "PS_FMatrixwv*® , ¥ _«extShaderVariableKind.Matrix, 04, 4),
TContextShaderVariable.Create(" PS_TIMatrixmv’ /1ContextShaderVariableKind.Matrix, 08, 4 ),
TContextShaderVariable.Create( "PS_EyePos" , TContextShaderVariableKind.Vector, 12, 1),
TContextShaderVariable.Create( "PS_DiffColor" , TContextShaderVariableKind.Vector, 13, 1),
TContextShaderVariable.Create( "PS_Lights[0].0pt", TContextShaderVariableKind.Vector, 14, 1),
TContextShaderVariable.Create( "PS_Lights[0].Pos", TContextShaderVariableKind.Vector, 15, 1),
TContextShaderVariable.Create( "PS_Lights[0].Dir", TContextShaderVariableKind.Vector, 16, 1),
TContextShaderVariable.Create( "PS_Lights[0].Col", TContextShaderVariableKind.Vector, 17, 1) ] );

CSS[ 1 ] := TContextShaderSource.Create [ 3 N B4 [ J
( TContextShaderArch.DX11 level 9, DX11 Tl&/ \'fl*ﬁﬁL

FileToBytes( "..¥..¥)» SHADER¥HLSL¥5.0¥MyMaterial.cps® ),

[ TContextShaderVariable.Create( "PS_FMatrixMvP® , TContextShaderVariableKind.Matrix, 000, 64 ),
TContextShaderVariable.Create( "PS_FMatrixwv*® , TContextShaderVariableKind.Matrix, 064, 64 ),
TContextShaderVariable.Create( PS_TIMatrixMVv’ , TContextShaderVariableKind.Matrix, 128, 64 ),
TContextShaderVariable.Create( "PS_EyePos® , TContextShaderVariableKind.Vector, 192, 16 ),
TContextShaderVariable.Create( "PS_DiffColor" , TContextShaderVariableKind.Vector, 208, 16 ),
TContextShaderVariable.Create( "PS_Lights[0].0pt", TContextShaderVariableKind.Vector, 224, 16 ),
TContextShaderVariable.Create( "PS_Lights[0].Pos®, TContextShaderVariableKind.Vector, 240, 16 ),
TContextShaderVariable.Create( "PS_Lights[0].Dir", TContextShaderVariableKind.Vector, 256, 16 ),
TContextShaderVariable.Create( "PS_Lights[0].Col*", TContextShaderVariableKind.Vector, 272, 16 ) ] );

FPixelShader := TShaderManager.P- rShaderFromData( “"MyMaterial.ps®, TContextShaderKind.PixelShader, ", CSS );
end;
La—FEDQEFH/NIFICLTEES (Gmbarcadero
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— M1 Lz
< s Loy, Tk, 2. IR

. TContextShaderVarlabIeK|nd NS

—Float : 4 byte: 1 register --- float

—Float2 : 8 byte: 1 register --- float2

—Float3 :12 byte : 1 register --- float3

— Vector :16 byte: 1 register --- float4

— Matrix : 64 byte: 4 register --- float4x4

— Texture : * 1 register --- TextureZD<floatd>
0 register 1 2 3 4

S w0 s B By S Sty B R Bl VSt Sty Sty S Vil My By Sl
| I I | | I 1 | | I I | I I I I

I
(O D B LR L S D DU DI
0 byte 16 32
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< FUTLOEYES. FER. %g% AN

o T —SANTAHWSEHEINEIM DIz
e VS FMatrixMVP, VS _FMatrixMV, VS _TIMatrixMV [ZEZE(TEIN S

procedure TMyMaterial.DoApply( const Context_:TContext3D );
begin

inherited;
with Context_ do pUaE e
begin

SetShaderVariable( ‘PS_FMatrixMVP', CurrentModelViewProjectionMatrix );
SetShaderVariable( 'PS_FMatrixMV' , CurrentMatrix );
SetShaderVariable( 'PS_TIMatrixMV', CurrentMatrix.Inverse.Transpose );
SetShaderVariable( 'PS_EyePos' > [ CurrentCameralInvMatrix.M[ 3 ] ] );
SetShaderVariable( 'PS_DiffColor' , _DiffColor );
(" with Lights[ @ ] do <
begin T—ILFERRTORRMUE
SetShaderVariable( 'PS_Lights[@].0pt"’,
[ TVector3D.Create( Integer( LightType ) + 1,

— T y, Cos( DegToRad( SpotCutoff ) ),
EE
Z4|j®ﬂf—(d- 3 SpotExponent, @ ) ] );
YR SetShaderVariable( 'PS_Lights[@].Pos', [ Position ] );

SetShaderVariable( 'PS_Lights[@].Dir', [ Direction ] );
SetShaderVariable( 'PS_Lights[@].Col', Color );

\_end;

end;

end; .
o= : AXBO—BELFLBOERERLLES, AXBEOS(FEL. SFEIRELES. @nharoadero
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< FUTLOEYES. FER. ‘E'Hz:lz:. IN—T YIRS T—H

s ETILDIERBDBEHRZIMILTH A

ERE (LU AREL) |

float4x4 FMatrixMVP : register( c@@ ); static floatd4x4 _FMatrixMvP
float4x4 FMatrixMV : register( c04 ); static float4x4 _FMatrixmv
float4x4 1IMatrixMV : register( c@8 ); static float4x4 _IMatrixmv

transpose( FMatrixMVvP );
transpose( FMatrixMv );
transpose( IMatrixMVv );

struct TSender { float4 Pos :POSITION;

floatd Nor :NORMAL; A—AIILEERTODAE
[Tﬁl'f—i @.fﬁ*ﬁ% float4 Tex :TEXCOORD; };
- Gitl 3 L
struct TResult { float4 Scr :SV_Position; XOU_/F:’E*’T‘%TG)ﬁLE
float4 Pos :TEXCOORDO; R
Lt"bt’)bd)'f%#&? float4 Nor :NORMAL; J—IILREZERTOAE
float4 Tex :TEXCOORD1; };

TResult main( TSender _Sender ) {

TResult Result; EAMBERY—V EERA LR
_Result.Scr = mul( _Sender.Pos, _FMatrixMVP );
_Result.Pos = mul( _Sender.Pos, _FMatrixMv ); " S e
_Result.Nor = mul( _Sender.Nor, _IMatrixMv ); TE}%ME’&'?—)LH’:‘IE*?&?F‘:’\I@
_Result.Tex = _Sender.Tex;
return _Result; .

} ERARIRNILET — LR EERZ R AT R
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esurromys. DR B, BV T—4

s EVEIILEDEHRZIMILTH S

struct Tlight { float4 Opt; float4 Pos; floatd Dir; floatd Col; }; La—+FE+$KZ 5

float4x4 FMatrixMVP : register( c@@ ); static float4x4 _FMatrixMVvP
float4x4 FMatrixMV : register( c04 ); static float4x4 _FMatrixmv
float4x4 IMatrixMV : register( c@8 ); static float4x4 _IMatrixmv

transpose( FMatrixMvP );
transpose( FMatrixmv );
transpose( IMatrixmv );

float4 _EyePos : register( c12 );
float4 _DiffColor : register( c13 ); o= S, =11° b 5= 1T
TLight _Light[1] : register( c14 ); A TJOX/I /)-‘O)Hjjjtﬂbméml/j FE

struct TSender { float4 Scr :SV_Position; float4 Pos :TEXCOORDO;
float4 Nor :NORMAL; float4 Tex :TEXCOORD1; };

struct TResult { float4 Col :SV_Target; }; o . R
EotIL—FDHEAIEE

TResult main( TSender _Sender )

{ EJEILDEREAIRILN
TResult _Result;
float3 N = normalize( _Sender.Nor.xyz );
float3 L = -_Light[0].Dir.xyz; EVRILDOIFESINIL:L
float D = max( dot( L, N ), 9.0 );
_Result.Col.r = _Light[@].Col.r * D * DiffColor.r;
_Result.Col.g = _Light[@].Col.g * D * _DiffColor.g;
_Result.Col.b = _Light[©].Col.b * D * _DiffColor.b;
_Result.Col.a = 1.0;
return _Result;

) FHEBEE | A= Cmbarcadero
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—= M1 . o
< FUTLOEYS. FFKk. S=F<. /N1 )L

e Windows SDK /@ ® fxc.exe & ¥

— DX11hx OYV—AMS DXl D /31 F1)EH A RE
» Shader Model 2.0 : DirectX 9.0
» Shader Model 3.0 : DirectX 9.0c FMX.Types.GlobalUseDX := False;

e Shader Model 4.0 : DirectX 10
— *s 4 0 level 9.1 : SM2.0 Tav/xqJL
— *s 4 0 level 9 3 : SM3.0 Tav/xqJL

 Shader Model 5.0 : DirectX 11

rem set
set

for %%i
for %%i

for %%i
for %%i

DX9 E—K D 3&H

32bithf / 64bithik

FXC="C:¥Program Files (x86)¥Windows Kits¥8.1¥bin¥x86¥fxc.exe"
FXC=“C:¥Program Files (x86)¥Windows Kits¥8.1¥bin¥x64¥fxc.exe”

in
in
in
in

( *.vs
( *.ps

( *.vs
( *.ps

( %FXC% %%i
( %FXC% %%i

( %FXC% %%i
( %FXC% %%i

/T vs_3 0 /Fo 3.0¥%%~ni.cvs ) ﬁ h ]
3_ r Model 3.0
/T ps_3.0 /Fo 3.0¥%%ni.cps )  \onader Model3

/T vs_5 0 /Fo 5.0¥%%~ni.cvs

) ﬁ ]
/T ps_5.0 /Fo 5.0¥%%ni.cps ) | onader Model 5.0

mbarcadero
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— Blinn-Phong R &TET /L
000 = max(cosf,,0)%

U koo ogdd

2(N-L)N

L+V
IL + VI

B O,
B <o

¥ i o A AHHH
~ WERSE y
HE: RARARE
N n

-

Phong ETETIL Blinn-Phong R ETETJL

REEAY b ne A8
R =2(N-L)N-L L

fEAS MLH=




< FU7 LY. K. 5%”5—; EvelLiz—4

s EVEIILEDEHRZIMILTH S

TResult main( TSender _Sender )

{ : .
TResult _Result; E7EILELENLD

RIERNTMIL
float3 N = normalize( _Sender.Nor.xyz );
float3 L = -_Light[0].Dir.xyz;
float3 E = normalize( _EyePos.xyz - _Sender.Pos.xyz );
float3 H = normalize( L + E );
float D = max( dot( L, N ), 0.0 ); . _ -
float S = pow( max( dot( H, N ), 0.0 ), _SpecShiny ); ARF25DREHEE
_Result.Col.r = _Light[@].Col.r * D * ( _DiffColor.r + _SpecColor.r * S );
_Result.Col.g = _Light[@].Col.g * D * ( _DiffColor.g + _SpecColor.g * S );
_Result.Col.b = _Light[@].Col.b * D * ( _DiffColor.b + _SpecColor.b * S );
_Result.Col.a = 1.0;
return _Result; TA71—X + ARF¥a3
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<57 ILoEys. HH ﬁ& 52k

« TMyMaterialSource D AMRARF 1 THFE
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<FUT LY. / \\_7__“/ '7 A VS l:o'7 w)b

o VI—TAVUDENITAIL2IELE
— JO—Sx—TAVT RN=FYIRYT—HAR—=Z
- TERET TR EEITS
— TFITT—TAVT BT T—ER—Z

o« TRTOEYEILIZENWTRRBASTEEFTS
a MyMaterial - --IEN

Gouraud shading Phong shading
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<TYTILDOYEYA. J:ff& 73 :_{72

e TOAFVYHDL I XA

procedure TMyMaterial.InitShaderP;
var
CSS :array [ 0..1 ] of TContextShaderSource;
begin
CSS[ 0 ] := TContextShaderSource.Create
( TContextShaderArch.DX9,
FileToBytes(
[ TContextShaderVariable.Create(" PS_FMatrixMVP’
TContextShaderVariable.Create( PS_FMatrixwv’
TContextShaderVariable.Create(‘ PS_TIMatrixMVv’
TContextShaderVariable.Create( PS_EyePos’
TContextShaderVariable.Create( PS_Texture’

CSS[ 1 ] := TContextShaderSource.Create
( TContextShaderArch.DX11 level 9,

FileToBytes(

[ TContextShaderVariable.Create(" PS_FMatrixMVP’

TContextShaderVariable.Create(" PS_FMatrixmv’

TContextShaderVariable.Create( PS_TIMatrixMv’
TContextShaderVariable.Create( PS_EyePos’
TContextShaderVariable.Create( PS_Texture’

FPixelShader := TShaderManager.RegisterShaderFromData(

end;

.. ¥__¥) SHADER¥HLSL¥5.0¥MyMaterial .cps" ),
, TContextShaderVariableKind.Matrix , 000, 64 ),
, TContextShaderVariableKind.Matrix , 064, 64 ),
, TContextShaderVariableKind.Matrix , 128, 64 ),
, TContextShaderVariableKind.Vector , 192, 16 ),
, TContextShaderVariableKind.Texture, 0, 0) ] ):

"MyMaterial .ps”

*]J HE. ereLor—4

E &SR E

"..¥..¥) SHADER¥HLSL¥3.0¥MyMaterial.cps™ ),

, TContextShaderVariableKind.Matrix , 00,
, TContextShaderVariableKind.Matrix , 04,
, TContextShaderVariableKind.Matrix , 08,
, TContextShaderVariableKind.Vector , 12,
, TContextShaderVariableKind.Texture, 0,

oOrh~rMM
o o o/ o

]

)
FHORFIZFAEEERES |

, TContextShaderKind.PixelShader, *", CSS );

(Gmbarcadero
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sz AN

EF5D(E TTexture D&

o TUARFvELT)

procedure TMyMaterial.DoApply
begin
inherited;
with Context_ do
begin
SetShaderVariable(
SetShaderVariable(
SetShaderVariable(
SetShaderVariable(
SetShaderVariable(
end;
end;

— TBitmap (& TTextureBitmap Z#FE

( const Context_:TContext3D );

‘PS_FMatrixMVP', CurrentModelViewProjectionMatrix );
'"PS_FMatrixMV' , CurrentMatrix );
'PS_TIMatrixMV', CurrentMatrix.Inverse.Transpose );

'PS_EyePos' [ CurrentCameraInvMatrix.M[ 3 ] ] );
'PS_Texture' , _Texture );
TTexture

HLCE#

var begin begin
B :TBitmap; B.LoadFromFile( ); TB.LoadFromFile( );
TB :TTextureBitmap; TB.Assign( B ); T := TB.Texture;
T :TTexture; T := TB.Texture;

67 AKXED

—HELFEMDEHEEIELES . AXEDEFERL. SEECRBLES .

(Gmbarcadero

Developer Camp



|

<77 LofEYs. R 7(% EVL -3

s EVEIILEDEHRZIMILTH S

— :\‘ 3 e |
Texture2D<float4> _Texture : register( t0 ); TORAFYRALDRAZE t+ THE

SamplerState _SamplerState {};

TIORF N BZEROEDFHRTE

TResult main( TSender _Sender )

{
TResult _Result;
float3 E = normalize( _EyePos.xyz - _Sender.Pos.xyz ); 0000000
float3 N = normalize( _Sender.Nor.xyz ); O00000o0n
float3 R = normalize( reflect( E, N )5
_Result.Col.rgb = _Texture.Sample( _SamplerState, VectorToSky( R ) ).rgb;
_Result.Col.a = 1.0;
return _Result; FORFODBEIRET BAYYE
} RGB UK ILELT
float2 VectorToSky( float3 _Vector ) SBEIAHAEHOREE
{
N float2 _Result;
%ét%@ﬁ%g?é%ﬂ _Result.x = ( Pi - atan2( _Vector.z, Vector.x ) ) / Pi2;

_Result.y = acos( _Vector.y ) / Pi;
return _Result;
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