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o GLSL#y#&E% %k A TC/C++
F &4, it5(tokens), #riR4+ (identifiers)
55, REFTHE
=47 if-else, for, while, do-while
KT
Ve = | =7
A2 F % void main()




float % &#, |[EEE7543%4% %

® REBVAEE, FEIF LW G RIRFA TN
int &4, %164k /%[-65535,65535]

o +ut4|. ANut4|. +oxitd]: 42, 052, Ox2A

® REBKEA, NI B wis

® GLSL1.545F 43245, I A5 EA uint
bool #n /RA& . truelfalse

® X RiE FHAniT HiE BT A A RA

AR A

® FAFBLAEAA A (if, for, ?:, while, do-while) R4%% /
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— 3|9 4t 4float. int. boolA

® vec2. vec3. vecd

® ivec2. ivec3. ivec4d

® bvec2. bvec3. bvec4
S ¥

®(X,Y,Z W) ILEXF )

®(r,g,b a) &

® (s, t,p, q) LI AR
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o JE[%E
2%x2 2x3, 2%x4 3%x2 3%x3,3%x4 4x%x2,
4 x3, Fo 4 x 4iF 5 FE[%
® mat2, mat3, mat4
® mat2x2, mat2x3, mat2x4

® mat3x2, mat3x3, mat3x4
® mat4x2, matdx3, matdx4

B — /N E A8 EK, B oAFIE AT
SRS, B)4ed3)34T4E % matdx3 M:
\ o M[2].2 %37, %A vec3: M[3][1]ri§€34§']§{324’7'57§?/
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o XA (sampler)
% & 55175 19 SR 60 L9 4] A
® sampler[1,2,3]D 7 1¥11D,2D,3D% 3%
® samplerCube 7 °l sz % B & 3%
® sampler[1,2]DShadow 7 1711D,2D ¥ # &

1) F -

uniform sampler2D Grass;
vecd color = texture2D(Grass, coord); 4///
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B R A -4 H (struct)

o ZHIRMNTUUALLEK o REIFHEVHELLE

KA Fa i en i
o RIFILFIX o NEIIFHAMEM T
X

struct light {

i i struct S { float T; };
float Intensity;

vec3 position; struct T {
1 lightVar; S; // Error: ELZ4H
struct { ... }; // Error:

- Ry
light lightvar2; i-s’ // Okay: 5o
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A fe 7 U] — A
=T F length7 ik & & 18 3089 KD

1. 783 F R B B 48 T 404 Ko, 2 . G iF I ARIE IR K T AT 2 32 K
CES=F SR R
vec4 points[]; vecd points[]; //

vecd points[10]; //X1~410 points[2]=vec4(1.0); //#3
vecd points[20]; // 3% points[7]=vec4(2.0); //*8
kecﬂ points[]; 7/ 3% int size=points.length();
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void main()

1

b /
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o A X IFVATHEAZRF A §Fa XL
Int -> float

ivec[2,3,4] -> vec[2,3,4]

o I FH A AL M) 0 Be X G4
INtZC2A R g f2 X 48 4 A floatzk 21

12




e e

o el

o GLSL#94E A 3= ALN] F= C++484

o EFTH B EINZINEHNEZTEAH LA
VE ) 3%,

o HAEFT A BN R Z/ERARELIET N

o Whilen|:XA=fori& &) F = B &9 T =4 A 3%,
PR T 18 ZRAR 7

o ifEE] AAKFEHIEE

. /
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o BRI T AL LR AT AR TS
< none: default > & 5RiE 5 2k A\ S 24K
const RiLa) %iF w2 R h IS
attribute 52 ) A2 A5 40 TR & £ & B 694 TR &
A
uniform & B #2545 3% 40 % &, 3% 64 5 B LA AR
varying T & & & 5 2 AL B 51548 5 B A
&, 25 0 FEE S

/
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o 25T 7 R AL48 E A R Z 4+const.
attribute. uniform#f=varying+ 47—/~

o B3R T & R A4 ) constrk 24T

o KA R fedE JH constik T A

o K FK IR B E 25 A4 TS e AR ) FROE AT

A PR AT 04 A B B B B R e e i R A2
Fo 5 &, 25 33 8,

/
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constfk T /&

o const® = X5 4E 7 B BT 444k
const vec3 zAxis = vec3 (0.0, 0.0, 1.0);
o tEMTF T VA Z B Aconst, {24EHM)69F
BN fefk 2 4 const
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attributelk g &

o OpenGLA attribute = F % T & & & 158 A
T & 8 203

e EMEHFERT PR ALATE, Rik

o RELERIKRAFERT F LA

o 1% 8 OpenGLTR & APIS T & 404045 i B 14 T
TEALMEEFES

o KARG|AF EAFE. M4, T
7 BR A S EE R EEH

\ o floatt7= A ¥ 1% A vecs /
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uniform i & 4% |

o unifrom/ T 7 B £ B TAL IR IF R K
MEREE
R4t fEgIBeginA=glEnd ] 7 L H4E
o EMN EAnh A EH T R
o EATRANE &, OLiFEMfLR
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varyingrk z 4

o varying® = 2 & e b B A& & 35 K
P 8E— 77 K
TN E & &S5 6T LE 30 B ML B 36/E
%éﬁ&ﬁ%%AﬂH%%@%

o AT E, MEEFES , HEE &
7 R

o KAAIRE|AF EAFZE. MEFfIELE, IA
ﬁ@£”%ﬁﬁ,f g A 25 )

\_ /
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o T T VAL = B 0 BfAE A48 4L
i L AN AN ik 1 N it o pb il

% BRI — AN, AR R AT
ik, w3E-7, BERIRFTiL
F RA Atrueskfalse

o BAOXA (W=, 4EM%. FiafesE M) &
N AR 2 B B AT A 4E 4L

/
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vec4 color = vec4(0.0, 1.0, 0.0, 1.0);
vec4 rgba = vec4(1.0); // sets each component to 1.0

vec3 rgb = vec3(color); // drop the 4th component
mat2 m = mat2(1.0, 2.0, 3.0, 4.0);

{1 03 {j
struct light { 2.0 40
float intensity;
vec3 position;

;
light lightVar = light(3.0, vec3(1.0, 2.0, 3.0));

\ const float c[3] = float[3](5 0,7.2,1.1); /
t5-0;721-1);
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o GLSL RN L FHCR A& G i%5| KA 254k, R
RE B M3 SR EEAT B R XA 4
o trueds#: A 12x1.0, falses:#:402x0.0

o 02%.0.0454% Afalse, IF0QF53% Atrue

float f = 2.3;
bool b = bool(f);

float f = float(3); // convert integer 3 to floating-point 3.0
float g = float(b); // convert Boolean b to floating point
vecd v = vec4(2); I/ set all components of vto 2.0 /
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7 Pl e LA
o TR (R4 () EA R GE
P
X, Y, Z, WL B R F @) F
r, g, b, a 2l &5
S, t, p, q &3 AAR, EZFOpenGLAEs,t,r,g
a[2], a.b, a.z, a.p 22—
o R4 (Swizzling ) & BT VAR kBN
FhE

vec4d a;
\\\ a.yz = vec2(1.0, 2.0); 4///
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o BfT LARTATEVR G, (2R feiE ] ] —
AR, HKERGERTA

o FAAY ZARTTVAE A, AHAIETTT LA
vec4 v4,
v4.rgb; // is a vec3

v4.xgba; // is illegal

vec4 pos = vec4(1.0, 2.0, 3.0, 4.0),
vec4 dup = pos.xxyy; // dup = (1.0, 1.0, 2.0, 2.0)
\ pos.xw = vec2(5.0, 6.0); // pos = (5.0, 2.0, 3.0, 6.0) /

pos.xx = vec2(3.0, 4.0); // illegal - 'x' used twice
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B in B

o —HkIL, W EASE[EIE H R RSB IHATH
o BISNMFT: 4EEREE. BT RIEMEUA
FB % AR T Az 2% AR BB AL
vecd v, u; floatf:
v=u+f,//[v=(Uux+f uy+f uz+f uw+f),

mat4 m;

V*ull o= F, LA

V*m; /] AT%) & IRIEE

m* v /] IR T 6B /
m * m: // %5[% A48 3
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o GLSL#) A4 AC++IEFAIM, £ &%
AN 1 B mainf 2k

o HIRLEH): for. whilef=do-while, forf=
whilei& &) F A B AT &, 45 H RFL
3| -F1&4) 45 %, breakf=continuel) C

o Kiﬁ'—‘ LH): iffnif-else, R ZifiE4) 48 5
2., WF GFBRER(?).

GLSL1.5 % #Frswitch-case: #
\o discard R A LR X HEE S ‘4’%%)%%@ /
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o KEAGME | FCH+ RN, RHEL LT
BN FFa XA B AT F KX

AL 7 A
returnType functionName (typeO argO, typel argl, ..., typen argn);

® wﬂiki

returnType functionName (typeO argO, typel argl, ..., typen argn)
{

// do some computation

return returnValue;
}
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o GLSL#{&-1& = (value-return)if] f) &%k
o S K Atypenst 45 & KR AT ik 09 A
B R AT
< none: default > Fin

In B4 3] HE P, & *fﬁlf\] o5
const in 5\% |2 KA P, FKEA R
out @JWAH ﬂl:'&ﬁ% | & Rk

inout A %3 RHFSGT ARG T 4 4R

/
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B Sk Fn il B 4E KA

o B A Fik WA A RAEFT LKA
B2 IR B N A K )
AN RBEERELARTEL, AR Fe

35 B F I A
o HALFNBEMARAE, RAREN 5
9F 7y void

o I ANBH L 422 KL
\0 R ZL N B8 1% )3 1R H /
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BH B Bh A R SUIE AL AT

R PATHTR 2 BT A

B PUTHS & 44413t F-(glColorMaterial)

B PATH &% 5 AR

LR E SR LA B B, R iR AR RAE

/

33



e

&%t 2%

o TAFAEI BTN, & A & XT3 69T
Ryl
AR &4 (clamping) 24842 ( masking )
RIT AT FAR L
CLIE IR BT B 45 AR 0 AL 2 B S
LAE R P XA @ a3
] 16) 7 A 5T
- ify B B Ak 2
BRE. SORAAR. B, S KRDF—RE MR
T AN G AL 3T

/
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A BT &M (attribute)

\_

o LARFRMMESZE: [LE. FE. A
&, BLIE AL AT
glVertex, giINormal, glColor, glTexCoord
glDrawArrays

o NETN S B

attribute vec4 gl_Vertex; // glVertex

attribute vec4 gl_Color; /I glColor

attribute vec4 gl_SecondaryColor; // glSecondaryColor
attribute vec3 gl_Normal; // gINormal

attribute vec4 gl_MultiTexCoordn;//gIMultiTexCoord(n,...), n=0,...7
attribute float gl FogCoord; // glFogCoord
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UES7 T

o gl_Position: T.&& &3 ﬁ ‘77\\5’7
BRI AAR, KA TEAR ﬁm\

e gl_PointSize: 4%%:7‘%#%%‘6‘7
o gl _ClipVertex: #8s+F A 7 237 \ﬁJé’JTﬁ
S AL E

vec4 gl_Position; // must be written to
float gl_PointSize; // may be written to

\ vec4 gl_ClipVertex; // may be written to /
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A Evarying® =

varying vec4 gl_FrontColor;

varying vec4 gl_BackColor;

varying vec4 gl_FrontSecondaryColor;

varying vec4 gl_BackSecondaryColor;

varying vec4 gl_TexCoord[]; // at most will be gl_MaxTextureCoords
varying float gl _FogFragCoord,;

o RIFEE LAY AW, B Zhfergl_FrontColor,
gl_BackColor, gl _FrontSecondaryColor#=
gl_BackSecondaryColorit & ki # % & %1%

\ #7gl_Colorf=gl_SecondaryColor /
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Built-in User-defined [ Provided directly by application

attribute attribute
variables variables
gl_Color StartColor
gl_Normal Velocity
ql_Vertex Elevation
gl_MultiTexCoord0 Tangent
et etc.
| User-defined uniform variables

ModelScalefactor, EyePos, Epsilon,
LightPosition, WeightingFactor1, etc.

emmeesemm—aaa

i Texture maps

- R

' ]
——  Built-in uniform variables  }

I ———————

ql_ModelViewMatrix, gl_FrontMaterial,
gl_LightSource[0..n], gl_Fog, etc.

Y Y Y

Built-in Special User-defined
varying output varying
variables variables variables
ql_FrontColor gl_Position Normal
gl_BackColor gl_PointSize ModelCoord
gl_FogFragCoord gl_ClipVertex Refractionindex
etc. Density
elc.
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Fo. FF R R
AR B3R IR Ae R R 3
S AT L R A2
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o THRBFUITHIREE
432 AR HAS
JE 47 4 3E B R ALAS
BB I T X TAE G 83 A4k
IR RS FRIERKS
4 IR ST B ANAE
SR PR X
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M EvaryingZ% & ot W

varying vec4 gl_Color;

varying vec4 gl_SecondaryColor;

varying vec4 gl_TexCoord[]; // at most will be gl_MaxTextureCoords
varying float gl _FogFragCoord;

varying vec2 gl_PointCoord,;

e gl_PointCoord ] T .& 343 (point
sprites)

\_ /
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S el

o BHHIM AT F, Rit o BT F
vec4 gl_FragColor;

vecd gl_FragData[gl MaxDrawbuffers],
float gl_FragDepth;

vec4 gl_FragCoord,;
bool gl_FrontFacing;

gl_FragCoord: A ¥ gl_FragColor: B A
%o A AR(X,Y,Z, /W) G T X8R &
gl_FrontFacing: A ¥ gl _FragData: 5 A&
FIT /& B 7L 0 3 5y Bg R (1%

glDrawBuffers) &) & 4&
RAEEANH—

\ N B

/
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Built-in Special
varying input
variables variables
gl_Color gl_FragCoord

gl_SecondaryColor
gl_TexCoord[0..n]
gl_FogFragCoord

gl_FrontFacing

User-defined
varying
variables

kE ¥ ﬁ
= [
Normal ﬂ
ModelCoord -
Refractionindex —

Density
elc.

Texture maps

ol

User-defined uniform variables

ModelScaleFactor, EyePos, Epsilon,
LightPosition, WeightingFactor1, etc.

Special output vanables

gl_FragColor
gl_FragDepth
gl_FragData[n]

gl_ModelViewMatrix, gl_FrontMaterial,
gl_LightSource(0..n], gl_Fog, etc,

[ ] Provided directly by application

iiiiii

v+ Provided indirectly by application

f Produced by rasterization
B Produced by the fragment processor /
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const int gl_MaxLights = 8;

const int gl_MaxClipPlanes = 6;

const int gl_MaxTextureUnits = 2;

const int gl_MaxTextureCoords = 2,

const int gl_MaxVertexAttribs = 16;

const int gl_MaxVertexUniformComponents = 512;
const int gl_MaxVaryingFloats = 32;

const int gl_MaxVertexTexturelmageUnits = O;
const int gl_MaxTexturelmageUnits = 2;

const int gl_MaxFragmentUniformComponents = 64,
const int gl MaxCombinedTexturelmageUnits = 2;
const int gl_MaxDrawBuffers = 1;

/
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A HZuniformz &

\_

uniform mat4 gl_ModelViewMatrix;

uniform mat4 gl_ProjectionMatrix;

uniform mat4 gl_ModelViewProjectionMatrix;

uniform mat4 gl_TextureMatrix[gl MaxTextureCoords];
uniform mat3 gl_NormalMatrix;

uniform vec4 gl_ClipPlane[gl _MaxClipPlanes];

uniform gl_MaterialParameters gl_FrontMaterial;

uniform gl_MaterialParameters gl_BackMaterial,

uniform gl_LightSourceParameters gl _LightSource[gl MaxLights];
uniform gl_LightModelParameters gl_LightModel;

uniform gl_FogParameters gl Fog;

/
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o T it
T EAL B T B R TR, H A X

// Transform vertex to clip space
gl_Position = gl_ModelViewProjectionMatrix * gl_Vertex;

et

/lor this:
gl_Position = ftransform();

F A RRIEVL S B S R AR 6 A Rt A

\ xﬁé’]@-ﬁ
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e AL BT

\_

o XB /1% B4 OpenGLA AR YL 4E 4 &
PR AARR, TEARAIET S LE T
F) A& A AT

vec4 ecPosition;
vec3 ecPosition3; // in 3D space

// Transform vertex to eye coordinates

if (NeedEyePosition)

{
ecPosition = gl_ModelViewMatrix * gl_Vertex,;
ecPosition3 = (vec3(ecPosition)) / ecPosition.w;

}

/
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1) AR

o IEALE TN HERBE, FHbliiT ik
2| BN

normal = gl_NormalMatrix * gl_Normal,

o E AT glEnable(GL NORMALIZE)

normal = normalize(normal);

o R4 YA B F A A Euniform

‘\ .E—
.= gl_NormalScale

\ normal = normal * gl_NormalScale; /
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SIR A AT T -
o OpenGLYE—ANEIEHTHZ LT —A~

XILHEME, T F A EejuniformX £
gl_TextureMatrixiz |7

gl_TexCoord[0] = gl _TextureMatrix[0] * gl_MultiTexCoordO;
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B LR

void PointLight(in int i, in vec3 eye, in vec3 ecPosition3, in vec3 normal, inout
vec4d ambient, inout vec4 diffuse, inout vec4 specular)

{

float nDotVP; // normal . light direction

float nDotHV; // normal . light half vector

float pf; // power factor

float attenuation; // computed attenuation

factor float d; // distance from surface to light source
vec3 VP; // direction from surface to light position
vec3 halfVector; // direction of maximum highlights

// Compute vector from surface to light position
VP = vec3(gl_LightSource[i].position) - ecPosition3;

// Compute distance between surface and light position
d = length(VP);

52




e

B LR

/[ Compute attenuation

attenuation = 1.0 / (gl_LightSource[i].constantAttenuation +
gl_LightSourcel[i].linearAttenuation * d
+ gl_LightSourcel[i].quadraticAttenuation * d * d);

halfVector = normalize(VP + eye);

nDotVP = max(0.0, dot(normal, VP));
nDotHV = max(0.0, dot(normal, halfVector));

if (nDotVP == 0.0) pf = 0.0;

else pf = pow(nDotHV, gl _FrontMaterial.shininess);
ambient += gl_LightSource[i].ambient * attenuation;
diffuse += gl_LightSource[i].diffuse * nDotVP * attenuation;

\ specular += gl_LightSource[i].specular * pf * attenuation;
}
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ShaderGen

o B4 AMME R AKEI B E BB
IO

http://mew.cx/glsl/shadergen/
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