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/] Step 2: Check for hardware vp.
D3DCAPS9 caps;
d3d9->GetDeviceCaps(D3DADAPTER_DEFAULT, deviceType, &caps);
/l'lf the device’s supported version is less than version 2.0
if( caps.PixelShaderVersion < D3DPS_VERSION(2,0) )
/I Then pixel shader version 2.0 is not supported on this device
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HRESULT SetTexture(

DWORD Stage, // specifies the texture stage index
IDirect3DBaseTexture9 *pTexture );

HRESULT SetSamplerState(

'y

DWORD Sampler, // specifies the texture stage index
D3DSAMPLERSTATETYPE Type,
DWORD Value

/] Set first texture and correspondlng sampler states
Device->SetTextu
Device->SetSamplerState 0 DSDSAMP MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3ADSAMP_MINFILTER, D3DTEXF TINEAR);
Device->SetSamplerState 0, D3DSAMP_MIPFILTER, D3DTEXF_LINEAR);

/| Set second texture and corresponding sampler states
Device->SetTexture( 1, SpotLi htTex?

Device->SetSamp erState(1, D3| AMP MAGFILTER, D3DTEXF LINEAR)
Device->SetSamplerState 1, D3DSAMP_MINFILTER, D3DTEXF_TINE
Device->SetSamplerState(1, DSDSAMP MIPFILTER DSDTEXF—LINEAR

/I Set third texture and correspondmg sampler states

Device->SetTexture( 2, Stri ng
Device->SetSamp erState(2, DADSAMP_MAGFILTER, D3DTEXF _LIN AR),
Device->SetSamplerState 2. D3ADSAMP_MINFILTER, D3DTEXF_TIN Rg

Device->SetSamplerState(2, DSDSAMP_MIPFILTER, D3DTEXF_LINEAR
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MultiTexVertex(float x, float y, float z,
float uO, float vO,

float ul, float v1,
float u2, float v2)

{
X=X, y=y;, z=1z
_u0=u0; _v0=Vv0;
_ul=ul; vl=vl;
_u2=u2, _v2=v2;
}
float _x, vy, _z;
float _u0, _vO0;

float _ul, _vi;
float _u2, v2;
static const DWORD FVF;

b
const DWORD MultiTexVertex::FVF = D3DFVF_XYZ | D3DFVF_TEX3;
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o) struct PS_INPUT

{
vector cO : COLORO;
vector cl : COLOR1;
float2 t0 : TEXCOORDOQO;
float2 t1 : TEXCOORD];
float2 t2 : TEXCOORDZ2;

b

w A Aot 9 Y € HE 2 Aot o] &4
0 %% - ale) shtel A
= o) struct VS_OUTPUT

{
vector finalPixelColor : COLORO;
b
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hr = D3DXCompileShaderFromFile(
"ps_multitex.txt",
0,
0,
"Main", // entry point function name
"ps_1 1",
D3DXSHADER_DEBUG,
&shader,
&errorBuffer,
&MultiTexCT);

HRESULT IDirect3DDevice9::CreatePixelShader(
const DWORD *pFunction,
IDirect3DPixelShader9** ppShader

)

] 01]) IDirect3DPixelShader9* MultiTexPS = 0;

ID3DXConstantTable* MultiTexCT = 0;

ID3DXBuffer* shader =0;

ID3DXBuffer* errorBuffer = 0;

hr = D3DXCompileShaderFromFile(
"ps_multitex.txt",

0,

0,

"Main", /I entry point function name
"ps_1 1",

D3DXSHADER_DEBUG,

&shader,

&errorBuffer,

&MultiTexCT);
hr = Device->CreatePixelShader(

(DWORD*)shader->GetBufferPointer(),

&MultiTexPS);




A Ao|ti ¢ 273319} A|A

o 248 Aol o 243}

u o)

Device->BeginScene();

Device->SetPixelShader(MultiTexPS);
Device->SetFVF(MultiTexVertex::FVF);

Device->SetStreamSource(0, QuadVB, 0, sizeof(MultiTexVertex));

Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

Device->EndScene();
o o]§o] € Fell= A Alold & A7

- aﬂ) d3d::Release<IDirect3DPixelShader9*>(MultiTexPS);

d3d::Release<ID3DXConstantTable*>(MultiTexCT);

HLSL A Z# AH)

o (wv) 827 FREZ Q82 3t g
: awawﬁaa el %a—t— 213

n 01)
sampler BaseTex;

sampler SpotLightTex; -
sampler StringTex; A Aot 2=

IDirect3DTexture9* BaseTex =0;

D3DXHANDLE BaseTexHandle = =0;

D3DXCONSTANT_DESC BaseTexDesc
D3DXCreateTextureFromFile(Device, "crate.bmp"”, &BaseTex);
BaseTexHandle = MultiTexCT->GetConstantByName(0, "BaseTex");

MultiTexCT->GetConstantDesc(BaseTexHandle, &BaseTexDesc, &count);

Device->SetTexture(_ BaseTexDesc. Re%sterlndex BaseTex);
Device- >SetSampIerState(BaseTexDesc eglster n
MAGFILTER D3DTEXF_LINEAR);
Device- >SetSampIerState(BaseTexDesc Reg}\st efindex
MP MINFILTER D3DTEXF_LINEAR);
Device- >Set8ampIerState(BaseTexDesc Re%ster
DSAMP MIPFiLTER D3DTEXF_LINEAR);

Sample: Multitexturing

Shader: ps_multitex.txt

sampler BaseTex;
sampler SpotLightTex;
sampler StringTex;

struct PS_INPUT
float2 base  : TEXCOORDO;
float2 spotlight : TEXCOORD1;
float2 text ~ : TEXCOORDZ2;
struct PS_OUTPUT

vector diffuse : COLORO;

PS_OUTPUT Main(PS_INPUT input){
PS_OUTPUT output = (PS_OUTPUT)0;

vector b = tex2D(BaseTex, input.base);
vector s = tex2D(SpotLightTex, input.spotlight);
vector t = tex2D(StringTex, input.text);
vectorc=b*s+t;

c +=0.1f;

output.diffuse = c;
return output;




Global Variables

Creating a Vertex Buffer

IDirect3DPixelShader9* MultiTexPS = 0;
ID3DXConstantTable* MultiTexCT = 0;

IDirect3DVertexBuffer9* QuadVB = 0;

IDirect3DTexture9* BaseTex =0;
IDirect3DTexture9* SpotLightTex = 0;
IDirect3DTexture9* StringTex =0;

D3DXHANDLE BaseTexHandle = O
D3DXHANDLE SpotLightTexHandle = 0;
D3DXHANDLE StringTexHandle = 0;

D3DXCONSTANT DESC BaseTexDesc;
D3DXCONSTANT_DESC SpotLightTexDesc;
D3DXCONSTANT_DESC StringTexDesc;

struct MultiTexVertex

MultiTexVertex(float x, float y, float z,
float u0, float VO,
float ul, float v1
float u2, float v2§

ul—ul “vl= v1,
u2—u2 V2=v2;

loat _x, vy, z;
float —u; vU
float —ul, “v1;
float “u2, v2

¥ static const DWORD FVF;
const DWORD MultiTexVertex::FVF = D3DFVF_XYZ | D3DFVF_TEX3;

bool Setup()
{
HRESULT hr=0;

Device->CreateVertexBuffer(
6 * sizeof(MultiTexVertex),
D3DUSAGE_WRITEONLY,
MultiTexVertex::FVF,
D3DPOOL_MANAGED,
&QuadVB,
0);

MultiTexVertex* v = 0;

QuadVB->Lock(0, 0, (void**)&v, 0);

v[0] = MultiTexVertex(-10.0f, -10.0f, 5.0f, 0.0f, 1.0f, 0.0f, 1.0f, 0.0f, 1.0f);
v[1] = MultiTexVertex(-10.0f, 10.0f, 5.0f, 0.0f, 0.0f, 0.0f, 0.0f, 0.0f, 0.0f);
v[2] = MultiTexVertex( 10.0f, 10.0f, 5.0f, 1.0f, 0.0f, 1.0f, 0.0f, 1.0f, 0.0f);

v[3] = MultiTexVertex(-10.0f, -10.0f, 5.0f, 0.0f, 1.0f, 0.0f, 1.0f, 0.0f, 1.0f);
v[4] = MultiTexVertex( 10.0f, 10.0f, 5.0f, 1.0f, 0.0f, 1.0f, 0.0f, 1.0f, 0.0f);
v[5] = MultiTexVertex( 10.0f, -10.0f, 5.0f, 1.0f, 1.0f, 1.0f, 1.0f, 1.0f, 1.0);

QuadVB->Unlock();

Compiling and Creating a PS

Obtaining Handles and Initializing PS’s
Variables

ID3DXBuffer* shader =~ =0;
ID3DXBuffer* errorBuffer = 0;

hr= DSDXComF|IeShaderFromFlle(
(;JS multitex.txt"

"MalT /I entry point function name
S

SDXSHADER DEBUG,
&shader,
&errorBuffer,
&MultlTexCT)

if( errorBuﬁer X
Messa eBoxﬁ (D ar*)errorBuffer->GetBufferPointer(), 0, 0);
d3d::Release<ID3DXBuffer*>(errorBuffer);

|f(FAILE%hr)){
eBox(0, "D3DXCompileShaderFromFile() - FAILED", 0, 0);
return false;

hr = Device—>CreateP|erShader(
DWORD g)shader >GetBufferPointer(),
MultiTexPS

(FAILED(hD)

SageBox(0, "CreateVertexShader - FAILED", 0, 0);
return false;

d3d::Release<ID3DXBuffer*>(shader);

D3DXCreateTextureFromFile(Device, "crate.bmp"”, &BaseTex);
D3DXCreateTextureFromFile(Device, "spotlight.bmp”, &SpotLightTex);
D3DXCreateTextureFromFile(Device, "text.bmp", &StringTex);

D3DXMATRIX P;
D3DXMatrixPerspectiveFovLH(&P, D3DX_PI * 0.25f,

(float)Width / (float)Height, 1.0f, 1000.0f);
Device->SetTransform(D3DTS_PROJECTION, &P);
Device->SetRenderState(D3DRS_LIGHTING, false);

BaseTexHandle = MultiTexCT->GetConstantByName(0, "BaseTex");
SpotLightTexHandle = MultiTexCT->GetConstantByName(0, "SpotLightTex");
StringTexHandle = MultiTexCT->GetConstantByName(0, "StringTex");

UINT count;

MultiTexCT->GetConstantDesc(BaseTexHandle, &BaseTexDesc, &count);
MultiTexCT->GetConstantDesc(SpotLightTexHandle, &SpotLightTexDesc, &count);
MultiTexCT->GetConstantDesc(StringTexHandle, &StringTexDesc, &count);
MultiTexCT->SetDefaults(Device);

return true;




Display () (1)

Display () (2)

bool Display(float timeDelta)
i(f( Device )
// Update the scene: code snipped ...

Device->Clear(0, 0, D3ADCLEAR_TARGET | D3DCLEAR_ZBUFFER,
Oxffffffff, 1.0f, 0);
Device->BeginScene();

Device->SetPixelShader(MultiTexPS);
Device->SetFVF(MultiTexVertex::FVF), )
Device->SetStreamSource(0, QuadVB, 0, sizeof(MultiTexVertex));

Device->SetTexture(  BaseTexDesc.Registerindex, BaseTex);
Device->SetSamplerState(BaseTexDesc.RegisterIndex,
D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(BaseTexDesc.RegisterIndex,
D3DSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(BaseTexDesc.RegisterIndex,
D3DSAMP_MIPFILTER, D3DTEXF_LINEAR);

Device->SetTexture(  SpotLightTexDesc.RegisterIndex,

SpotLightTex);

Device->SetSamplerState(SpotLightTexDesc.Registerindex,
D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);

Device->SetSamplerState(SpotLightTexDesc.Registerindex,
D3DSAMP_MINFILTER, D3DTEXF_LINEAR);

Device->SetSamplerState(SpotLightTexDesc.Registerindex,
D3DSAMP_MIPFILTER, D3DTEXF_LINEAR);

Device->SetTexture(  StringTexDesc.RegisterIndex, StringTex);
Device->SetSamplerState(StringTexDesc.Registerindex,
D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(StringTexDesc.Registerindex,
D3DSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(StringTexDesc.Registerindex,
D3DSAMP_MIPFILTER, D3DTEXF_LINEAR);

Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

Device->EndScene();
Device->Present(0, 0, 0, 0);
}

return true;

Cleanup ()

A5 A - Phong Shading

void Cleanup()

{
d3d::Release<IDirect3DVertexBuffero*>(QuadVB);

d3d::Release<IDirect3DTexture9*>(BaseTex);
d3d::Release<IDirect3DTexture9*>(SpotLightTex);
d3d::Release<IDirect3DTexture9*>(StringTex);

d3d::Release<IDirect3DPixelShader9*>(MultiTexPS);
d3d::Release<ID3DXConstantTable*>(MultiTexCT);




Shader: “phong.txt”

struct VS_INPUT {
vector position : POSITION;
vector normal : NORMAL;
b

struct VS_OUTPUT {
vector position : POSITION;
vector light : TEXCOORDO;
vector normal : TEXCOORD1;
vector view : TEXCOORD?2;
b

struct PS_INPUT {
vector light : TEXCOORDO;
vector normal : TEXCOORDI;
vector view : TEXCOORD2;
b

struct PS_OUTPUT {
vector diffuse : COLOR,;
h

Shader: “phong.txt”

VS_OUTPUT VS_Main(VS_INPUT input) {
VS_OUTPUT output = (VS_OUTPUT)0;

output.position = mul(input.position, ViewProjMatrix);

LightDirection.w = 0.0f;
input.normal.w = 0.0f;

output.light = mul(LightDirection, ViewMatrix);
output.normal = mul(input.normal, ViewMatrix);
output.view = normalize(mul(input.position, ViewMatrix));

return output;

Shader: “phong.txt”

PS_OUTPUT PS_Main(PS_INPUT input)

{
PS_OUTPUT output = (PS_OUTPUT)O;

float d = saturate(dot(input.normal, input.light));

input.light.w = 0.0f;

input.normal.w = 0.0f;

vector r = normalize(reflect(input.light, input.normal));
float s = pow(saturate(dot(input.view, r)), 8);

output.diffuse = (AmbientMtrl * AmbientLightintensity)
+ (d * (DiffuseLightintensity * DiffseMtrl))
+ (s * (SpecularLightintensity * SpecularMtrl));

return output;

Shader: phong.txt (3)

File Edit Yiew Insert Project Build Tools Window Help
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[Globals] [l an grobal members]| ¢ Winmain R H &g ! EL

B

=
I Workspace 'Chap18": 1 project(
=-E Chap18 files
£-<39 Source Files

PS_OUTPUT PS_Main(PS_INPUT input)

PS_OUTPUT output = (PS_OUTPUT)O;

-~ d3dUtility.cpp float d = saturate{ dot(input.normal, input.light) );

[ main.cpp
=43 Header Files input.light.u = B.8F;

5] d3dUtility.h input.normal.u = 6.0f;
\-C1Resource Files vector + = normalize(reflect(input.light, input.normal))
i 3 diffuse.oxt float s = pou( saturate(dot(input.view, r)), 8 );
output.diffuse {AmbientMtrl * AmbientLightIntensity)
(2] specular.td

+ (d = (DiffuseLightIntensity = DiffuseMtrl))
+

(3 External Dependencies {s = (SpecularLightIntensity » Specularhtrl}));

return output;

| ——[
B2 ClassWiew | (=] FileView G




Global Variables Compiling a Vertex Shader

B File Edit Yiew Insert Project Build Tools Window Help B File Edit Yiew Insert Project Build Tools Window Help
- - & o 3= : & Y
2z mae(a- o BEE B B me(a- o mEe W Hla
[Globals) [ giobal members x|[Setup [ | ‘ H@ f g 1 EL [Globals) [ giobal members x|[ ¢ Setup IR | ‘ H@ f g 1 EL
x| T bool Setup()
[ Workspace 'Chap18% 1 project( Hnclude "d3dutility.h [f8 Workspace 'Chap18% 1 project( { HRESULT hr = @:
E-EChapl8 " = EEChapl8 &
E-43 Source Files /7 Globals E-43 Source Files 77
-~ [4] d3dUtility.cpp 1] -~ 4] d3dUtility.cpp f/ Create geometry:
(Emain.cpp] (Emain.cpp] 7
=23 Header Fi IDirect3DDevice9x Device = 0 -3 Header Fi
d3dUtlity.h d3dUtlity.h D3DXCreateTeapot(Device, &Teapot, B);
(1 Resource Files cnns: 1": :’I"l‘?t:t - z:g' (1 Resource Files
-2 diffuse.bet cofat 20T HEARE T ’ -8 diffuse.bxt ;; Compile shader
Plang.ed IDirect3DUertexShader9* DiffuseShader phong.td 7"
--[E) specular.txt 1 antTablex Diff Table --[E) specular.txt
(L1 External Dep i (11 External Dependencies ID3DXBuffer* shader 8;
IDirect3DPixelShader9= PhongShader = 8; ID3DXBuffer* errorBuffer = 0;
1 antTablex F g Table = 8;
hr = D3DXCompileShaderFronFile(
ID3DXHesh= Teapot 1" “diffuse.txt",
7 “specular.txt”,
D3DXHANDLE UiewHatrixHandle H “phong .txt",
D3DXHANDLE UiewProjMatrixHandle : 0,
D3DXHANDLE LightbirHandle H 8,
: 1 “Hain", // entry point function name
D3DXHANDLE AnbientttrlHandle : “US_Hain",
D3DXHANDLE DiffusetitrlHandle H "us 11",
D3DXHANDLE SpecularitrlHandle : D3DXSHADER_DEBUG ,
&shader,
1 | D3DXHATRIX Proj; 1 | terrorBuffer,
&DiffuseConstTable);
=2 ClassView | =] FileView 4 =2 ClassView | =] FileView |l )
_milnssView] SiTileiew) 4 | e e ey

Creating a Vertex Shader Compiling a Pixel Shader

File Edit Wiew Ingent Project Build Tools Window Help

[

[ File Edit View Insert Project Build Tools Window Help

- mEE ] i)
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(Globals) ][I global members ]| » Sctup jmvw@mﬁ '

Al L5
/7 Create shader

EEl

[Globals] j| [All global membersjl % Setup

Al i’
project( // Create shader

i3 Workspace "Chap18*: 1 project( 53] Workspace 'Chapl

Chapl8 files - N e = Chap18 files %
E-{3 Source Files hr = Device->CreateUertexShader = a nurce: Fille‘*' hr = Device->CreatelertexShader(
(DWORD*)shader->GetBuf FerPointer(), 3dUtility.cpp (DWORD=)shader->GetBufferPointer(),
&DiFFuseShader); : &DiFfuseShader);
El-Z3 Header " " E-3 Header Files
«-[F] d3dUtility.h :F(FHILED(hI’)) : =] d3dUtility.h {iF(FRlLED(m‘))
R Fil SR Fil
di:;";::ft nes ::MessageBox(8, “CreateUertexShader - FAILED", 8, 8); d:?li‘:;‘:zz nee ::MessageBox(B, “CreateVertexShader — FAILED", 8, 8);
h bd return false; h bd return false;
specul s specular o :
(1 External Dependencies 17 (L1 External Dependencies 17

/7 ctompile shader /7 compile shader
"7 i

hr = D3DXCompileShaderFromFile( hr = D3DXConmpileShaderFronFile(
“phong.txt", “phong. txt",
8, 0,
8, 0,
“PS_Main", // entry point function name “PS_Main", // entry point function name

“ps_2_o", “ps_2_@",

D3DXSHADER_DEBUG, D3DXSHADER_DEBUG,

&shader , &shader,

&errorBuffer, &errorBuffer,

&PhongConstTable); &PhongConstTable);
< | 4] |

// output any error messages // output any error messages

B2 ClassView | =] FileView B ClassView | =] FileYiew =




Creating a Pixel Shader

[ File Edit View Insert Project Build Tools Window Help

B o |a =Y
(Globals) ][ (an global members/~][ & Setup R~ ‘ H@ ediiea BB

s

& Workspace 'Chap18" 1 project(

=-E8 Chap18 files
-3 Source Files

.cpp

[5] specular.txt
{21 External Dependencies

4] B

B4 ClassView | =] FileView

/7 output any error messages H
if( errorBuffer )

{
::MessageBox(B, (char=)errorBuffer->GetBufferPointer(), 0, 0
d3d: :Release<IDIDXBuffer=>(errorBuffer);

3

iF(FAILED(hr))

{
::MessageBox(B, “"D3DXConpileShaderFronFile() - FAILED", B, O
return false;

. . . [

b

// Create shader

W

hr = Device->CreatePixelShader(
(DWORD=)shader->GetBufferPointer (),
&PhongShader) ;

1F(PATLET Ay
{

- :MessageBox(B, “CreatePixelShader - FAILED", 8, 8);
return false; —

R

d3d::Release<ID3DXBuffer=>(shader);

KN

Obtaining Handles and Initializing

Variables

File Edit View Insert Project Build Tools Window Help

B =wd i pE|o-e

=R =l

(Globals) ][ (an global members ~][ & Setup

=& Chap18 files
£5 Source Files

: [main.cpp]
£-3 Header Files
| L[2) d3dUtility.

(1 Resource Files

phong.bst
specular.t<t
(21 External Dependencies

< . B

=
YWorkspace 'Chap18': 1 project(

i
// Get Handles

viewratrixHandle DiffuseconstTable->GetConstantByName(@,
ViewProjMatrixHandle= DiffuseConstTable->GetConstantByName(@,
LightDirHandle DiffuseConstTable->GetConstantByName{ 8, “LightDirection

R

AmbientMtrlHandle PhongConstTable->GetConstantByHame( 0, “AnbientMtr
DiffuseMtrlHandle = PhongConstTable->GetConstantByMame(®, “Diffuseltrl’
SpecularMtrlHandle = PhongConstTable->GetConstantByName(8, “Specularhtrl®);

1
#/ Set shader constants:
1

/4 Lig irection:
D3DXUEGTORY directionToLight(-8.57F, B8.57F, -B.57F, 0.8F); H
DiffuseconstTable->SetVector(Device, LightDirHandle, &directionToLight);

DiffuseConstiable_>SetDefaults(Device):

/7 Materials:
D3DXUECTORY ambientMtr1(8.8f, 0.8f, 1.8f, 1.0f);
D3DXUECTORA diffuseltrl(0.8f, 6.0F, 1.0F, 1.6f);
3DXUECTOR arHtr1 (1.6 1.8F,

PhongConstTable->SetVector(Device, AmbientitrlHandle, &ambientMtrl);
PhongConstTable->SetUector(Device, DiffusetitrlHandle, &diffusehtrl);
PhongConstTable->SetUector(Device, SpecularitrlHandle, &specularhtrl);

=3 ClassView | =] FileView

Table->SetDefaults(Device);

Cleanup ()

File Edit View Insert Project

Build Tools Window Help

[ d3dUtility.h
(21 Resource Files

#-{] External Dependencics

2= wear - EE | Elm

(Globals) ][ (an global members x| @ Cleanup i |64 “@ i <y
Al

&5 Waorkspace "Chap18': 1 project(

// Compute projection matrix.
D3DXMatrisPerspectiveFouLH(

&Proj, D3DX_PI * 0.25f,

(Float)Width / (Float)Height, 1.8F, 1088.0F);

return true;
H

void Cleanup(}
d3d: :Release<1D3DXHeshx> (Teapot);

d3d::Release<IDirect3Dvert 9> (Diff b
d3d::Release<ID3DXConstantTable=>(DiffuseConstTable)

d3d: :Release<IDirect3DPixelShader9*>(PhongShader);
d3d: :Release<ID3DXConstantTable*>(PhongConstTable);

bool Pisplay{float timeDelta)
{

if( Device )

i
// Update the scene: Allow user to rotate around scene.

i

] —]

i static float angle = (3.6f = D3DX_PI 2.0f;
"5 ClassView | =] FileView i 9 4 _P1) /

[ File Edit Yew [nset Project Build Tools Window Help
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[Globals) =l[tan global members~|[ & Display

EESE R

=
Workspace 'Chap18': 1 project]
-E5 Chap18 files
E-£3 Source Files
iL

=-£3 Header Files
L d3d|
(X1 Resource Files

- [F diffuse.bet

phong.txt

specular.txt

(1 External Dependencies

4] W
B4 ClassView | =] FileView

D3DXVECTOR3 position( cosf(angle) = 7.8f, height, sinf{angle) = 7.0f );
D3DXVECTOR3 target(@.0F, 0.0F, 0.8F);

D3DXUECTOR3 up(B.8F, 1.8F, B6.8F);

D3DXMATRIX V;

D3DXMatrixXLookAtLH (&Y, &position, &target, &up);

DiffuseConstTable->SetHatrix(Device, ViewdatrixHandle, &U);

D3DXMATRIX ViewProj = U x Proj;
DiffuseConstTable->SetHatrix(Device, UieuProjMatrixHandle, &UieuProj);

£
// Render
"

Device->Clear(8, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, OxFFFFFFFF, 1.0F, 0);
Deuvice->BeginScene () ;

Device_>SetUertexShader{DiffuseShader);
Deuice >SetPixelshader(PhongsShader) s ]

Teapot->DrawSubset(0);

Device->EndScene();
Device->Present(@8, 8, 8, 0);

return true;




Exercise — Bump Mapping
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Global Variables

Loading a Mesh from X-File

[ File Edit View Insert Project Build Tools Window Help

sE@ | ne |- BEE @ =l
[Globals) j|[AII global memherﬁ;”Setup jm i I & ! i}
Al
Ibirect3bDeviced= Device = 8;
& &P Bump files const int uidth = 640;

const int Height = 488;

IDirect3DVertexShader9= UShader

=<3 Header Files IDP3DXConstantTable* UConstTable = @;
=] d3dUtility.h . .
(3 Resource Files IDirect3DPixelShader9= PShader
bump.tat ID3DXConstantTable* PConstTable
(L) External Dependencies TR HETT ==
IDirect3bTexturedx ColorTex = 8;
IDirect3DTexture?= BumpTex =8;
D3DXHANDLE ColorTexHandle = 8;
D3DXHANDLE BumpTexHandle =8;
D3DXCONSTANT_DESC ColorTexDesc;
D3DXCONSTANT_DESC BumpTexDesc;

DIDAHANDLE UieuHatrixHandle ”
D3DXHANDLE ViewProjMatrixHandle
D3DXHANDLE LightDirHandle

D3DXHATRIX Proj;

4 e
B3 ClassView | =] FileView G {4

File Edit View Insert Project Build Tools Window Help

) T
B2HE | e |9-e- mEE |
(Globals) =1/ (anl global members x| o Setup ! ]
L= [ bool setup()
[ N crkannce "BUTE] Hip|EClISh {
([ Workspace 'Bump': 1 project(s]
HRESULT hr = 6;
=-E2 Bump files L
£-£3 Source Files I
i
£/ treate geometry: Load the XFile data.
-3 Header Files AL
d3dUtility.h
(3 Resource Files ID3DXBuffer* adjBuffer = O;
= bump.sa LPD3DXMESH pHesh = NULL;
) External Dependencies he = D3aDXLoadHeshFromX(
“sphere.x",
D3DXMESH_MANAGED,
Device,
tadjBuffer,
HULL,
NULL,
HULL,
&pHesh);
if(FAILED(hK))
{
B 0, “'D3DXL onX() - FAILED", B, 0);
return false;
¥
4] B D3IDVERTEXELEMENT® decl[]=
B3 ClassView | =] FileView b

Computing Normal & Tangent Vectors

Cleanup & Compiling VS

it View Insert Project Build Tools Window Help =18
[ e 5
B EEE | pe|a-e- [ mEE i
(Globals) ][ tan global members x| o Setup R~ H & s 0y

|
= Workspace ‘Bump': 1 projeci(s] I(JSDUERTENELEMENW decl[]-
=& Bump "'“_ {0, 0, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_POSITION, 8},
urce Files {0, 12, D3DDECLTYPE_FLOAT2, D3DDECLMETHOD_DEFAULT, D3DDECLUSAGE_TEXCOORD, 03,

{0, 28, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD DEFAULT, D3DDECLUSAGE NORMAL, 0},
{8, 32, D3DDECLTYPE_FLOAT3, D3DDECLMETHOD DEFAULT, D3DDECLUSAGE TANGENT, 8},
D3DDECL_END(}

ER=E

‘S Header Files

-[2] d3dUnility.h ¥
([ZJResource Files .
bump\x‘ hr = pHesh->CloneMesh({ D3DXMESH_MANAGED, decl, Device, &Earth );

-] External Dependencies R e R S
hr = D3DXComputeNormals({ Earth, (DWORD=)adjBuffer->GetBufferPointer() );

if(FAILED(hr))
{

::MessageBox(8, "D3DXComputeNormals() - FAILED™, B, 8);
return false;

¥
// conmpute U (tangent)
hr = D3DXComputeTangent{ Earth, 8, 8, 8, true, (DWORD=)adjBuffer->GetBufferPointe

if(FAILED(hr))
{

=:HessageBox(8, "D3DXComputeTangent() - FAILED", 08, 8);
return false;

4| LB H
" ClassVYiew | =] FileView 5

File Edit Wiew Inget Project Build Tools Window Help

B eEdd | ne| -2 DR =l
(Globals) =l global members ~|[ ¢ Setup JE | v| \@ X M ‘
Al /4 cleanup -

d3d: :Release<ID3DXBuffers=>(adjBuffer);

i Workspace "Bump”; 1 projec(s] d3d: :Release<ID3DXHesh=> (pHesh)

& Bump files
E-3 Source Files i
- [#] d3dU

[#[main.cpp] "
£ Header // Compile shader
[2] d3dUtility.h i"

(L1 Resource Files
~-[E] bump.txt
(11 External Dependencies

1D3DXBuffer= shader = 8;

ID3DXBuffer= errorBuffer = 8;

hr = D3D¥ConpileShaderFronFile(
“bump . txt",

S_Hai // entry point function name
tus 11",
D3DXSHADER_DEBUG,

&shader,
&errorBuffer,
&UConstTable);

// output any error messages
if( errorBuffer )

{
s:MessageBox(0, (charx)errorBuffer->GetBufferPointer(), 0, 0);

1 | d3d::Release<ID3IDXBuffer=>{errorBuffer);
= ClassView | =] FileView 14l |




Creating VS & Compiling PS

[ Eile Edit View [nsert Project Build Tools Window Help

[main.cpp]
=-£3 Header Files
£] d3dUtility.h
(11 Resource Files
bump.txt
(1 External Dependencies

4l |

(DUORD=)shader->GetBufferPointer(),
&UShader);

|ZH@ | Be 2o DEE W 2w
(Globals) =1/ (a1l global members ~][ & Setup i ¥ v‘ B L EN
2=
L o e oy oot i
& Workspace 'Bump': 1 project{s]
558 Bump files ;j: Create shader
=-{3 Source Files e FETTPPPIPPeN FETTPPIPPAN EETTTTTT TP
hr = Device->CreateVertexShader(

{

12

hr

iF(FAILED(hr))

8, “"CreateUert - FAILED", ®,

return false;

/7 Compile shader
1%

D3DXConmpileShaderFronFile(

“bump.txt",

s,

a,

"PS_Main", // entry point function name
“ps_2 B",
D3DXSHADER_DEBUG,
&shader ,
&errorBuffer,
&PConstTable);

B3 ClassView | (=] FileView

Creating PS & Getting Handles

[ File Edit View [ngert Project Build Tools Window Help

SEHEP e oo DEE |

i

(Globals) ][ (anl global members/~][ o Setup

S E

2l

& Workspace 'Bump'; 1 project(s]

E-E2 Bump files
©-£3 Source Files

hr = Device->CreatePixelShader(
(DUDRD*)shader->GetBufferPointer(),
&PShader);

{
=a
(3 Resource Files ¥

bump.txt
(] External Dependencies

if(FAILED(hr))

::MessageBox (@, “CreatePixelShader - FAILED™, 8, B);
return false;

d3d::Release<ID3DXBuffer=>{shader);

"
/7 Get Handles
- [P, - . .
H ViewHatrixHandle = UConstTable->GetConstantByName(8, “UiewHatrix™);
i UiewProjMatrixkHandle= UConstTable->GetConstantByName(®, "ViewProjMatrix"
E LightbirHandle = UConstTable->GetConstantByMame (@, “"LightDirection

"

i
/7 Set shader constants:

4 |

77 Uight direction:
D3DXUECTORY directionToLight(8.57f, 0.57f, 0.57f, 0.0f);

UconstTable->SetUector(Device, LightDirHandle, &directionToLight);
UconstTable->SetDefaults(Device);

B3 ClassView | (=] FileView 7

Getting Handles for Samplers

Edit Yiew Insert Project Build Tools

Rl

ndow Help

R =N N

- oA |

= n

[Globals)

jl[AII global memhers;" $ Setup

FR-|ses a3

4

El-£3 Header Files

(11 Resource Files

=l

"

/7 Load textures

"

d3dUtility.h

{3 External Dependencies

D3DXCreateTextureFronFile(Device, “earth.tga”

&ColorTex);

D3DXCreateTextureFronFile(Device, “normal.tga™, &BumpTex);

i

/7 Bet Handles

I

ColorTexHandle = PConstTable->GetConstantByName(®, “"ColorTex™);
BumpTexHandle = PConstTable->GetConstantByName(8, "BumpTex™);

i
/7 Set constant descriptions:

"

UINT count;

PConstTable->GetConstantDesc(ColorTexHandle, &ColorTexDesc, &count);

PConstTable->GetConstantDesc(BunpTexHandle, &BumpTexDesc,
PConstTable->SetDefaults(Device);

&count)

3 ClassView | =] FileView -

"

// Disable lighting.

I

Device->SetRenderState(D3DRS_LIGHTING, false);

// Compute projection matrix.

Cleanup ()

w Insert Project Build Tools Window Help

HeEd ) e o

- |EEE =l

]

(Globals) ][t global members x| o Cleanup

B e

Alx

= Workspace ‘Bump’: 1 projeci(s]
=& Bump files

529 Source Files

i d3dUtili

‘S Header Files

¢ -[5) d3dUtiliy.h

[ Resource Files

i[5 bump.tat

(] External Dependencies

i

void Cleanup()
{

d3d::Release<ID3DXMesh=>(Earth);

d3d::Release<IDirect3DTexture?=>(ColorTex);
d3d::Release<IDirect3DTexture?=>{BumpTex);

d3d::Release<IDirect3DUertexShader9=>(UShader);
d3d::Release<ID3DXConstantTable=>(UConstTable);

d3d::Release<IDirect3DPixelShader9=>(PShader);
d3d::Release<ID3DXConstantTablex>(PConstTable);

4| E
"3 ClassView | [=] FileView

bool Display(float timeDelta)

if( Device )
i
f/ Update the scene: Allow user to rotate around sc
L2
static float angle = B.86f;
static float height = 3.8f;

if{ ::GetAsyncKeyState(UK LEFT) & 0x8000f )
angle += 0.5 = timeDelta;

if{ ::GetAsynckeyState(UK RIGHT) & 0x8000F )




Enabling VS and PS

File Edit Wiew Insert Project Build Tools Window Help

Rl ee (-2 [OFY W

i

[

(Globals) ][ global members x| @ Display

EENCEEE

alx
Wurkspace ‘Bump’: 1 project(s]
£+l Bump files
E£-£3 Source Files
[ d3dUtility.cpp

E-4=3 Header Files
-[Z] d3dUtility.h
(1 Resource Files
bump.t<t
(2] External Dependencies

| |

"= ClassYiew | =] FileView

D3DXVECTORS position( cosf{
D3DXVECTOR3 target(8.8f, 8.
DSDXUECTORS up(B.8F, 1.8F,
D3DXMATRIX U;

D3DXHatrixLookAtLH(&U, &pos

UconstTable->SetMatrix(Devi

D3DXHATRIX ViewProj = U = P
UconstTable->SetMatrix(Devi

angle) * 3.0f, height, sinf(angle) * 3.0f };
6F, 0.8F);
8.0F);

ition, &target, &up);

ce, ViewMatrixHandle, &)

roj;
ce, VieuwProjHatrixHandle, &UiewProj);

"
// Render
i

Device->Clear(8, 8, D3DCLEA
Device->BeginScene();

R_TARGET | D3DCLEAR_ZBUFFER, BxffffffFff, 1.08F, 0);

Bump Mapping

Device->SetUertexShader (USh.
Device->SetPixelShader(PShai

ader) ;
der);

/7 color tex

Device->SetTexture( Col
Device->SetSamplerState(Col
Device->SetSamplerState(Col
Device->SetSamplerState(Col

// bump tex
Device->SetTexture( Bun)

orTexDesc.RegisterIndex, ColorTex);

orTexDesc.Register Index, D3DSAHP_MAGFILTER, D3DTEXF
orTexDesc.Register Index, D3DSAMP_MINFILTER, D3DTEXF
orTexDesc.RegisterIndex, D3DSAHP_HIPFILTER, D3DTEXF

pTexDesc.RegisterIndex, BunpTex);

[ File Edit View Insert Project Build Tools Window Help

=2=1- 08

mE (o e CEE ]

i

(Globals)

j| [All global members;” 4 Display

FE-[Sms 1 mD

£-E2 Bump files

[ Resource
bump.txt
- (2] External Dependencies

4

Workspace 'Bump':

Al
project(s]

/"

i
// Render

Device->Clear(®, O, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, OXFFEFFFFF, 1.0F, 0);
Deuice->BeginScene() ;

Device->SetuUertexShader (UShader);
Device->SetPixelShader(PShader);

7/ bump tex
Device->SetTexture(
Device->SetSamplerstate(BumpTexDesc.RegisterIndex, D3DSAMP_MAGFILTER, D3DTEXF|
Device->SetSamplerState(BumpTexDesc RegisterIndex, D3DSAHP_HINFILTER, D3DTEXF|
Device->SetSamplerState({BumpTexDesc.RegisterIndex, D3DSAHWP_HIPFILTER, D3DTEXF|

// color tex

Device->SetTexture(
Device->SetSamplerState(ColorTexDesc RegisterIndex, D3DSAWP_HAGFILTER, D3DTEX|
Device->SetSamplerState({ColorTexDesc.RegisterIndex, D3DSAHP_HINFILTER, D3DTEX|
Device->SetSamplerstate(ColorTexDesc.RegisterIndex, D3DSAMP_MIPFILTER, D3DTEX

ColorTexDesc .Registerindex, ColorTex);

BumpTexDesc .RegisterIndex, BumpTex);

H

"3 ClassView

return true;

Device->EndScene();
Device->Present(6, 8, 6, 8);

Earth->Drausubset(0);

Shader: bump.txt (1)

File Edit View Insert Project Build Tools Window Help

glzead i =2

RN

Elln

[Globals]

[E[1an giobal members][ ¢ Display

R [

iilaa 0t WEL S

=-E7 Bump files

=8

<

(F Workspace 'Bump': 1 project{s]

E1-£3 Source Files

(3 Resource Files

&~ External Dependencies

x| matrix VieuMatrix;
matrix ViewProjHatrix;
vector LightDirection;

sampler ColorTex;
sanpler BumpTex;

struct US_INPUT
{

vector position
float2 tex
vector normal
vector tangent
3

struct US_OUTPUT
{

vector position :

Float2 tex

float3 light £

float3 view H
3

struct PS_INPUT

Float2 tex H
float3 light
float3 view

"2 ClassView | =] FileView

POSITION;
TEXCOORD;
NORMAL ;
TANGENT ;

POSITION;

TEXCOORDO;
TEXCOORD1 ;
TEXCOORD2;

TEXCOORDO;
TEXCOORD1;
TEXCOORD2;

File Edit Wiew Ingett Project Build Tools Window Help

EHG | E® s

EEEIE]

ol

[Globals)

[E[1an giobal members 5]l ¢ Display

o[ e s mLa

4

Waorkspace ‘Bump*: 1 project(s]
= Bump files
-4 Source Files -
[# d3dUtility.cpp
--[# main.cpp
£33 Header Files
- [5] d3dUtility.h
{3 Resouree Flles

-] External Dependencies

Al

=2 ClassView | =] FileView

vector diffuse

output _tex

floatd y
output _uiew

struct PS_OUTPUT
{

output.position =

= input.tex;

Lightpirection.uw
floatd =
output.light

return output;

: COLOR;

US_OUTPUT US_Hain(US_INPUT input)
US_OUTPUT output= (US_DUTPUT)B;

mul{input.position, VieuProjmatrix);

float3dx3 worldToTangent;
input.tangent.u =
input.normal.w =
worldTeTangent[ 8]
worldToTangent[1]
worldTeTangent[2]

of;

BF;

nul{input.tangent, VieuMatrix);
mul{cross{input.normal, input.tangent), UiewMatrix);
nul{input.normal, UieuHatrix);

0.0f;
nul(LightDirection, UiewMatrix);
normalize(mul{x, worldToTangent));

normalize(mul{input.position, Viewlatrix));
normalize(mul(y, worldToTangent));




Shader: bump.txt (3)

File Edit ¥iew Insert Project Build Tools MWindow Help

SEHE|ma o [ DEE

LTS

[Globals) El[an global members [ ¢ Display
21X
I3l Workspace 'Bump”: 1 project(s]

Bump files
E-4Z3 Source Files

~-[#] d3dUtility.cpp vector color

[# main.cpp vector normal
EZ3 Header Files
ility.h float d
Resource Files
a float3 r
float s

(11 External Dependencies
output .difFuse

return output;

PS_OUTPUT PS_Main(PS_INPUT input)
{

PS_OUTPUT output= (PS_OUTPUT)S8;

= min(pow(saturate(dot{input.view, r)}, 8), color.u);

tex2D(ColorTex, input.tex);
2 = (tex2D(BumpTex, input.tex) - 8.5);

saturate{dot(normal, input.light));

normalize(reflect(normal, input.light));

8.2 = color + d = color + s;

| |

" ClassView | 5] FileView




