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Sample: Transform.txt

Z////////////////////////////////////////////////////////////////////////

Z File: transform.txt

o

/I Globals

/I Global variable to store a combined view and projection transformation matrix.
/I We initialize this variable from the application.

matrix ViewProjMatrix;

I/ Initialize a global blue color vector.
vector Blue = {0.0f, 0.0f, 1.0f, 1.0f};

/I Structures

/I Input structure describes the vertex that is input into the shader.
/I Here the input vertex contains a position component only.
struct VS_INPUT

{
) vector position : POSITION;

Sample: Transform.txt

/[ Output structure describes the vertex that is output from the shader.
/l Here the output vertex contains a position and color component.
struct VS_OUTPUT

vector position : POSITION;
vector diffuse : COLOR,;

/I Main Entry Point, observe the main function receives a copy of the input vertex

/ through its parameter and returns a copy of the output vertex it computes.
VS_OUTPUT Main(VS_INPUT input)

{

/I zero out members of output
VS_OUTPUT output = (VS_OUTPUT)0;

/I transform to view space and project o
output.position = mul(input.position, ViewProjMatrix);

Il set vertex diffuse color to blue
output.diffuse = Blue;

return output;

Globals (19 ¥

matrix ViewProjMatrix;
vector Blue = {0.0f, 0.0f, 1.0f, 1.0f};

O ViewProjMatrix
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struct VS_INPUT

{ vector position : POSITION;

i,truct VS_OUTPUT

{ vector position : POSITION;
vector diffuse : COLOR,;

k
o B e Aot 7} o data F s wE 2 o] E ¢
TZA
m 2] 2(VS_INPUT) - 92 A&
» =2 (VS_OUTPUT) - I X9} A A&
o =& 7% (colon syntax) “ o W)” (semantic)
n WO o] @S AA - FAT HE 2 29 (FVF) 3 fFA

YA T4 (Entry Point Function)

VS_OUTPUT Main(VS_INPUT input)

{
VS_OUTPUT output = (VS_OUTPUT)O;
output.position = mul(input.position, ViewProjMatrix);
output.diffuse = Blue;
return output;

}
O Main ()

Note: Y83 &8 +=A

o HHE=A] o] g3 of &F= 2 obd
float4 Main(in float2 base : TEXCOORDO,

in float2 spot : TEXCOORD1,
in float2 text : TEXCOORD?2) : COLOR

I
struct INPUT

float2 base : TEXCOORDO;
float2 spot : TEXCOORD1;
float2 text : TEXCOORD2;
8
struct OUTPUT
{
float4 ¢ : COLOR,;

5
OUTPUT Main(INPUT input)
{

.
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O A<= Hol & (Constant Table)
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D3DXHANDLE ID3DXConstantTable::GetConstantByName (
D3DXHANDLE hConstant,
LPCSTR pName

hConstant - =7} EA)38l= B2 T4 9 A5
pName - Alo|H] A2 T = ] 5= o] 5
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o A4 gk AR
= ID3DXConstantTable::SetXXX H 4 =
HRESULT ID3DXConstantTable::SetXXX (
LPDIRECT3DDEVICE9 pDevice,
D3DXHANDLE hConstant,
XXX value
). pDevice - 4328 TolH
hConstant - F %3} & HEo] s
value - A7 3}&] = H59 %
o A4l EE gk A8 8]
m ID3DXConstantTable::SetDefaults & A =

HRESULT ID3DXConstantTable::SetDefaults (
LPDIRECT3DDEVICE9 pDevice A H A
): AT S

Sample: & 7k A A 317

bool b = true;

SetBool ConstTable->SetBool(Device, handle, b);
bool b[3] = {true, false, true};
Sg@Bop!ArrayJ ConstTable->SetBoolArray(Device, handle, b, 3);
float f = 3.14f;
SetFloat ConstTable->SetFloat(Device, handle, f);
float £[2] = {1.0f, 2.0f};
SgtHoatAnayJ ConstTable->SetFloatArray(Device, handle, f, 2);
intx=4;
SetInt ConstTable->SetInt(Device, handle, x);
int x[4] =1{1, 2, 3, 4}
SetlntArrayJ ConstTalbe->SetIntArray(Device, handle, x, 4);
- D3DXMATRIX M(...);
SetMatrix ConstTable->SetMatrix(Device, handle, &M);
] D3DXMATRIX M[4];
SetMatnxArrayJ // ... Initialize matrices
ConstTable->SetMatrixArray(Device, handle, M, 4);
— D3DXMATRIX *M[4];
SetMatrleomterArray/ // ... Allocate and initialize matrix pointers

ConstTable->SetMatrixPointerArray(Device, handle, M, 4);

Sample: & #k AR 3}7]

SetMatrixTranspose

D3DXMATRIX M(...);
D3DXMatrixTranspose(&M, &M);
ConstTable->SetMatrixTranspose(Device, handle, &M);

SetMatrixTransposeArray

D3DXMATRIX M[4];
// ... Initialize matrices and transpose them
ConstTable->SetMatrixTransposeArray(Device, handle, M, 4);

SetMatrixTransposePointerArray

D3DXMATRIX *M[4];
// ... Allocate, initialize matrix pointers and transpose them
ConstTable->SetMatrixTransposePointerArray(Device, handle, M, 4);

D3DXVECTOR4 v(1.0f, 2.0f, 3.0f, 4.0f);

SetVector ConstTable->SetVector(Device, handle, &v);
SetVectorArray D3DX'V'EC.TOR4 MG
Y // ... Initialize vectors
ConstTable->SetVectorArray(Device, handle, v, 3);
SetValue D3DXMATRIX M(...);

ConstTable->SetValue(Device, handle, (void*)&M, sizeof(M));

HLSL Alo|t 9] A

o Y92E gdof A4gd Aot E Ak
HRESULT ID3DXCompileShaderFromFile (

LPCSTR pSrcFile,

CONST D3DXMACRO* pDefines,

LPD3DXINCLUDE pinclude,

LPCSTR pFunctionName,

LPCSTR pTarget,

DWORD Flags,

LPD3DXBUFFER* ppShader,

LPD3DXBUFFER* ppErrorMsgs,

LPD3DXCONSTANTTABLE* ppConstantTable
); pScrFile - Aot 422 A =2 T gk Bl A E e o] o] &

pFunctionName - 219} 4 &=9] o] &

pTarget - 71 7} 3 *4] ol ¥
Flags - 48129 A9 Ay S84

ppShader - H &2/ 4 Alo] 5 & RE== v ghepol] st

RERSE




Sample: Compiling a Shader

/I Compile shader.

ID3DXConstantTable* TransformConstantTable = 0O;
ID3DXBuffer* shader =0;

ID3DXBuffer* errorBuffer = 0;

hr = D3DXCompileShaderFromFile(
"transform.txt",

0,

"Main", // entry point function name
"vs_1_1",// shader version to compile to
D3DXSHADER_DEBUG,

&shader,

&errorBuffer,
&TransformConstantTable);

// output any error messages

if( errorBuffer ) {
::MessageBox(0, (char*)errorBuffer->GetBufferPointer(), 0, 0);
d3d::Release<ID3DXBuffer*>(errorBuffer);

}

if(FAILED(hr)) {
::MessageBox(0, "D3DXCreateEffectFromFile() - FAILED", 0, 0);
return false;

Sample: Transform

Creating a Vertex Shader and Getting the
Handles

/I Create a vertex shader

hr = Device->CreateVertexShader(
(DWORD¥*)shader->GetBufferPointer(),
&TransformShader);

if(FAILED(hr)) {
::MessageBox(0, "CreateVertexShader - FAILED", 0, 0);
return false;

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

/I Get Handles

TransformViewProjHandle = TransformConstantTable->GetConstantByName(
0,
"ViewProjMatrix");

/I Set shader constants:
TransformConstantTable->SetDefaults(Device);

Setting the Shader and its Constants

D3DXVECTORS3 position( cosf(angle) * 10.0f, height, sinf(angle) * 10.0f );
D3DXVECTORS3 target(0.0f, 0.0f, 0.0f);

D3DXVECTORS3 up(0.0f, 1.0f, 0.0f);

D3DXMATRIX V;

D3DXMatrixLookAtLH(&V, &position, &target, &up);

/I Combine view and projection transformations
D3DXMATRIX ViewProj = V * ProjMatrix;

TransformConstantTable->SetMatrix(
Device,
TransformViewProjHandle,
&ViewProj);

/I Render

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

Device->SetVertexShader(TransformShader);

Teapot->DrawSubset(0);

Device->EndScene();

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




Variable Types (85 &)

o 2~Z-e} 3 (Scalar Types)

o W & (Vector Types)

o ¥ d & (Matrix Ttypes)

o <& (Arrays)

O 7% A (Structures)

O typedef 7|9 =

o ¥+ A °] (Variable Prefixes)

»7+a}

o

O bool - true =2 false %t
O int -32-H| E 135 A4

O half - 16-H] E 5 254 5

O float - 32-H| E F% A4 7 &=
0 double - 64-H| E F-& A~9=%]

o

NOTE : 9% ZHE )4 int, half, double 5°] A Y= A
& 5 AUk > floatE ©]8-3f HEH | E .

4] 3

O vector - float & 43¢ H §
O vector<T,n>-nZY T & 9
= n-1°14 4 o] A=
s T-272 9
m 4]) vector<double,2> vec2;
o ¥E o) P2y
u ]) ith Q2 -
vec[i] = 2.0f;
vec.x = vec.r = 1.0f;
vec.y = vec.g = 2.0f;
vec.z =vec.b = 3.0f;
vec.w = vec.a = 4.0f;

aE) 3

o v deojd g
float2 vec2;
float3 vec3;
floatd vec4;

o WE #e] %A}

m swizzles - <=4 ol Frofl HHx] a1l FA}

i

)

vector ul = {1.0f, 2.0f, 3.0f, 4.0f};
vector v1 = {0.0f, 0.0f, 5.0f, 6.0f};

vl =ul.xyyw;

/1 v1 = {1.0f, 2.0f, 2.0f, 4.0f};

vector u2 = {1.0f, 2.0f, 3.0f, 4.0f};
vector v2 = {0.0f, 0.0f, 5.0f, 6.0f};

V2.Xy = u2;

Il v2 = {1.0f, 2.0f, 5.0f, 6.0f};
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O matrix - 4x4 float & 3§ =
0 matrix<Tmn>-mxnT & 34
= m,n-194 402 A
n T-2Z2 9
= o) matrix<int,2,2> m2x2;
0 mxn FES B3] g ohE W
float2x2 mat2x2;
float3x3 mat3x3;

float4x4 mat4x4;
float2x4 mat2x4;

int2x2 i2x2;
int3x3i3x3;
int4x4 i4x4;

m S e I ) B R e
w o)t 824 MI][j] = value;
1-7]¥F: M. 11 =M. 12 =M. 13 = M._14 = 0.0f;
M._21 =M. 22 =M. 23 = M._24 = 0.0f:
M. 31=M. 32=M. 33=M. 34 = 0.0f;
M._41 =M. 42 =M. 43 = M._44 = 0.0f:

0-71%F: M._m00 = M._m01 = M._m02 = M._m03 = 0.0f;
M._m10=M._m1ll=M._m12=M._m13 = 0.0f;
M. m20 =M._m21 =M. m22 =M. m23 = 0.0f;
M._m30 =M._m31 =M._m32 =M._m33 = 0.0f;

o) i g W
vector ithRow = M[i];

Note: X738}

o g3} A

o ¥H
m 4d) vector u ={0.6f, 0.3f, 1.0f, 1.0f};
vector v = {1.0f, 5.0f, 0.2f, 1.0f};
e
— -
vector u = vector(0.6f, 0.3f, 1.0f, 1.0f);
__ vector v = vector(1.0f, 5.0f, 0.2f, 1.0f);
odd
= ) float2x2 f2x2 = float2x2(1.0f, 2.0f, 3.0f, 4.0f);
int2x2 m = {1, 2, 3, 4};

o 19

= ) intn=int);
int a = {5};
float3 x = float3(0.0f, 0.0f, 0.0f);

0 C++3} Bl 5@ TG o] 48] ST Fo| WAL
m d) float M[4][4];
half p[4];
vector v[12];

O C++ol| A8} A o s -4 A9
o B R S e
m o) {struct MyStruct

matrix T;

vector n;

float f;

int x;

bool b;
h

MyStruct s; /l instantiate
s.f = 5.0f; / member access




typedef 7] 9] =9} W% A o]

7Y =

O typedef 7] 9] == CH+ol| A o A 88 A 25
= oﬂ) typedef vector<float,3> point;
typedef const float CFLOAT;
typedef float point2[2];
= vector<float,3> myPoint; ] % point myPoint; A}-§-7}5
o W A1Q1e] 3ol

. -AY AL A 7o) A dep ; =
static —;Ig ‘ﬂg C]_:]_E]-]]}\?_;]"%ZJ X]%;;t_:}_ g

uniform Aot 93%($-4 T2 aHW)e)A 2739

Aoy R X ks A2 7Hs
extern (static®] o} A M5 UJZEZ extern)

shared g4 ms) 48 WS

volatile =3 4xyg ws

L}

const C++9)| A &} & o7

o HLSL7} 4 o] at+= 719 = 55

asm bool compile const decl

double else extern false float

half if in inline inout

matrix out pass pixelshader return
shared static string struct technique
true typedef uniform vector vertexshader
volatile while

o WA o] § 9 QAW E o] &% F YES of

79 E =5

auto break case catch char
const_cast continue default delete dynamic_cast
explicit friend goto long mutable

new operator private protected  public
reinterpret_cast short signed sizeof static_cast
template this throw try typename
unsigned using virtual

do

for

int
sampler
texture
void

ok
] L

class
enum
namespace
register
switch

union

- (Statements)

& W& (Casting)

o 7| EHQd T2 g8 5 - C++2] w3} w9 H| =2

= .
B return <: | return (expression);

= if 9 if.. else & if( condition ) if( condition )
statement(s); statement(s);
else
statement(s);
[ for J—_T'— FOREYT Y] n
. for(initial; condition; increment)
statement(s);

= while ¢} do...while +:

while( condition ) do

statement(s); statement(s);
’ Jwhile( cond(izllon );

o o)$ el A A
o C/CHeol A9 T3} F
m d) float f = 5.0f;
matrix m = (matrix)f;

0 A YE= g HEke) gig F9 ApA g g1
m DirectX SDK &4 %




A AkA} (Operators) A2} (Operators)

0 Cresh w58 2k A7) o 9] - 242ke] 3ol sl At 489
-ﬂ%ﬂﬁ%%ﬂﬁ%%%%ﬂﬂﬂﬂﬂ@%%ﬂ@?%ﬂ
[ . > < <= >= ) 5
1= == | " .
: && : = o) vector u ={ 1.0f, 0.0f, -3.0f, 1.0f}:
+ += - -= * = vector v = {-4.0f, 2.0f, 1.0f, 0.0f};
/ /= % %= ++ -
— 0 vector sum =u +v; /I sum=(-3.0f,2.0f,-2.0f,1.0f)
241 sum++; /I sum=(-2.0f,3.0f,-1.0f,2.0f)
- X 0 [e= PN Ty 4
o of #] - b A (%) A vector ul = { 1.0f, 0.0f, -3.0f, 1.0f};

w st s Ay | Bl o] & The vector v1 = {-4.0f, 2.0f, 1.0f, 0.0f};

m AXEREO] Q£ Q1% gho] WEEA] e ‘jxfﬂolﬁ k]

= ector p =ul*vl; /I p=(-4.0f,0.0f,-3.0f,0.0f)
o2 Sof, 9k glo] BIE ofki=o] 7 v
(A o, &= 2] oA & vector u2 = { 1.0f, 0.0f, -3.0f, 1.0f};
vector v2 = {-4.0f, 0.0f, 1.0f, 1.0f};

vector b = (U2 ==v2); /I b=(false,true,false,true)

AAFA} (Operators) AH&AF A ¢ g

o o] & Aitel wE Wb S o HLSL 59 5%
o P&} 0 B I ARt Yol vhE A w C++3} B 528 LES ALE
S 2 A (W) o A= G #Ho 2 A (call-by-value)
1)1ntx,halfy (x+y); n A= A YE A e
> x 7} half o2 5H s §5e 3 9129 (inline) & & 220 Y
m Y%y o2 ,jov}xH 717 g2 4 % o 5712 ¢l 7] 9] = (in, out, inout) 2] A}§- o
e A71E s At S (63 k‘ﬂg) bool foo(in const bool b, out int r1, inout float r2)
o)) float x; float3 y; (x +y); {
D x 7} float3 &, 5 x = (x, x, )& =7 el e & W3k oo upe} I{f(b)
e ri=5
= @ Wdo] GO Ko} QA &S B, 5T A Aol HA 2 e
o) float2 o1 A float3 2.0] % & 2715 by
}

r2=r2*r2*r2;
return true;
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o F7F4 <2 719 = in, out, 1nout

B in - 571 A EE 7] e 91
RIA=LS HZER in9))

float square(in float x) Eloat square(float x)
: return x * x; ) return x *x;

® out - & 7}E]E%6Luﬂ Q1A= ol 4=o] BA}E AL 2 H
void square(in float x, out float y)

2 o)z ®ALE R oL

y=x*X;
} -
m inout - A7}t in ¥ out FE 0] 8H S 7]
void square(inout float x)

X =X *X;

}

3

o 33 o] 88 Y FRES T3 AT

abs(x) ceil(x) clamp(x,a,b) cos(x)
cross(u,v) degrees(x) determinant(M) distance(u,v)
dot(u,v) floor(x) length(v) lerp(u,v,t)
log(x) log10(x) log2(x) max(x,y)
min(x,y) mul(M,N) normalize(v) pow(b,n)
radians(x) reflect(v,n) refract(v,n,eta) rsqrt(x)
saturate(x) sin(x) sincos(in x,out s,out c) sqrt(x)

tan(x) transpose(M)

BTN
o <) abs(x) - &

cross(u,v) - L& 3 (int, float, double,...)2] 3241 #Ef ]|

lerp(u,v,t) - 22Z+2}€} 2D, 3D, 4D W o] tjs] SHZ =

WgE E 4% 5 YES onws |
A LEE ESETE

N S

- oﬂ) float x = sin(1.0f); /I sine of 1.0f radian
float y =sqrt(4.0f); // square root of 4

vector u = {1.0f, 2.0f, -3.0f, 0.0f};
vector v = {3.0f, -1.0f, 0.0f, 2.0f};
float s = dot(u,v); /I dot product of u and v

float3 i = {1.0f, 0.0f, 0.0f};
float3 j = {0.0f, 1.0f, 0.0f};

float3 k = cross(i,j); /I cross product of u and v

matrix<float,2,2> M = {1.0f, 2.0f, 3.0f, 4.0f};
matrix<float,2,2> T = transpose(M); // transpose of M

= ) float3 v ={0.0f, 0.0f, 0.0f);
Vv = cos(v); /I'v = (cos(v.x),cos(v.y),cos(v.z))




