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n GLSL – OpenGL, WebGL
n HLSL – DirectX, Xbox
n Cg – NVIDIA, PS3
n PPSL(PS4), Metal(iOS),...
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14.3 GLSL3792D��
/* Processing ��IN@LJ */
PShader circle;  // A=PD>HB=?E

void setup() {
size(600, 600, P2D);
// GL@KOEA=PD;#6%6�	

circle = loadShader("circle.glsl");
// A=PD3float���;�-
circle.set("radius", 20.0);

}

void draw() {
// A=PD3vec2���;�-
circle.set("center", (float)mouseX,

(float)(height - mouseY));
// A=PD;�	3,0�F?CM;��
shader(circle);
rect(0, 0, width, height);  // �F?CM

}

/* A=PDIN@LJ circle.glsl */
// �+:/��;*�9Q��2��R
uniform vec2 center;
uniform float radius;

// ��4��Q�� 2�� R
const vec4 bg = vec4(1.0, 1.0, 1.0, 1.0);
const vec4 fg = vec4(0.2, 0.5, 0.2, 1.0);

// �F?CM1�(3�!+:9K<O&�
void main() {

// .4F?CM)8��514$';��
float d = length(gl_FragCoord.xy - center);

// �4��;��,SF?CM4 ;"�
if (d < radius) gl_FragColor = fg; 
else                gl_FragColor = bg; 

}
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��;#3

uniform �"'/2 ;�.��

in "'/2 58;����

out "'/2 58;����

M@IQS��S)

HTF� vec2, vec3, vec4
vec3 v = vec3(0.1,0.2,0.3);

,'� xyzw =6< rgba

,';�! v.x, v.z, v.xy, v.rgb, v.a :9

�%;� a*v, v*vU��,'��;�%V

*	

HTF� mat2, mat3, mat4

�%;� a*mat, mat*mat, mat*vec

1�

D?PT sin, cos, atan, pow, sqrt, abs, 
min, clamp, mixU(�+0V :9

M@IQ dotU�$V, length, distance,
normalize, reflectU���V :9

2 B>TG;���

�� uniform, inUattribute�V ��

�� gl_Position.xyzw
U- ��&7;2 ��V

��; outUvarying�V ��

LPANRIB>TG;���

�� gl_FragCoord.xyUK@EQ��V
uniform, inUvarying�V��

�� gl_FragColor.rgbaUK@EQ;)V

� �
;JTCOR7;�4�



14.6 �(BD7@
�
/* Processing ��W]NZY */
PShader ripple;  // OK_SLVPKMT

void setup() {
size(600, 600, P2D);
ripple = loadShader("ripple.glsl");
ripple.set("rmax", 300.0);

}

void draw() {
background(0, 0, 255);
ripple.set("time", millis() / 1000.0);
ripple.set("center", (float)mouseX,

(float)(height - mouseY));
// OK_SI1%;=�I�&
shader(ripple);
ellipse(mouseX, mouseY, 600, 600);
// "*OK_SI-3
resetShader(); 

}

/* OK_SW]NZY ripple.glsl */
//  :H=��B9�F
uniform float time;     // )0�2`'a
uniform float rmax;    // ����
uniform vec2 center;  // ��`XJQ��a

const float gap = 60.0;  // �(B24

// �UMR\?	6A���+:HG�#
void main() {

float d = length(gl_FragCoord.xy - center);
float c = 0.0;
// gap24?,�B[^N`��raI$�;b
// <C>B[^N`�!a8EB��I�.
for (float r = gap * fract(time); r < rmax;

r += gap) {
c += 2.0 / abs(d - r);  // �[^N8EB/5

}
gl_FragColor = vec4(0.0, 0.0, c, 1.0);

}
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14.7 �������	�12.6���
/* Processing ����	�� */
PShader sh;

void setup() {
size(600, 600, P2D);
sh = loadShader("raycast.glsl");

}

void draw() {
sh.set("size", (float)width, (float)height);
sh.set("r", sin(frameCount / 10.0) + 1.0);
shader(sh);
rect(0, 0, width, height);

}

/* 
�����	�� raycast.glsl */
uniform vec2 size;
uniform float r;
vec3 kd = vec3(0.7, 1.0, 0.7);
vec3 light = normalize(vec3(1, 1, -3));
vec3 center = vec3(0, 0, -10);

void main() {
gl_FragColor = vec4(0, 0, 0, 1);

float scrX = (gl_FragCoord.x * 2.0
- size.x) / size.x;

float scrY = (gl_FragCoord.y * 2.0
- size.y) / size.y;

float scrZ = -2.0;
vec3 ray = normalize(vec3(scrX, scrY, scrZ));
vec3 nearest = ray * dot(center, ray);
vec3 nc = nearest - center;
float d2 = r * r - dot(nc, nc);

if (d2 > 0) {
vec3 p = nearest - sqrt(d2) * ray;
vec3 n = normalize(p - center);
vec3 color = kd * dot(n, -light);
gl_FragColor = vec4(color, 1.0);

}
}
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14.8 GLSL��!�%
p GLSL���2D�&��%

n http://www.demoscene.jp/?p=1147

p [�
]������	��) WebGL � GLSL ���������
"�(# ($�'�

n http://qiita.com/doxas/items/b8221e92a2bfdc6fc211

p GLSL Sandbox	���
n http://www.demoscene.jp/?p=1154

p GLSL Editor
n http://jp.wgld.org/js4kintro/editor/

p Shadertoy
n https://www.shadertoy.com/
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14.9 7 E@UI>�#
7 E@UI>�

p 7 >����

n '8��'9�>1)	"?�!
n ��Xposition VSUAR��*W

�Xgl_Position V0 ��*W

n 3�>�

gl_Position = transform * position

p 7 ;>KPOUH)


n '10�>->1)V>�4W=<
n ��X color, normal =<
n 
�Xout�� → ,�/5

p �7 >�3��

n �%��.�(?	"*:2�

n transform V����.�W
n normalMarrix V�+��.�W
n lightPosition V����W =<

p ��>,�/5
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14.10 GLSL/F>JA=KD<J@
PShader phong;  // A=KC?HB

void setup() {
size(600, 600, P3D);
noStroke();
// dataF>IC2�:.%9FH@GJE
// A=KC0$�A=KC;!5"6
phong = loadShader("fshader.glsl",

"vshader.glsl");
}

void draw() {
background(0);
translate(width/2, height/2, 0);
rotateX(radians(-30));

float angle = radians(frameCount);
float x = 200 * cos(angle);
float z = 200 * sin(angle);

shader(phong);  // A=KC3���

// ��3+7L��4���1-,'0*L
// �
�4A=KC2�� #*.&9
lightSpecular(50, 50, 50);
pointLight(200, 200, 200, x, -200, z);

// (3�/4Lfill0shiness235�*L
// specular4��):Lfill0	��019
fill(180, 180, 180);  shininess(50);

// 1�3�/�;��*.8���
beginShape(QUADS);
vertex(-300, 0, -300);  vertex(300, 0, -300);
vertex(300, 0, 300);    vertex(-300, 0, 300);
endShape();

fill(220, 180, 80);  shininess(100);
sphere(100);

}
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14.11 i*;j9$XThY
/* ^RSd�: vshader.glsl */
// ProcessingILIGHTXThYah\
#define PROCESSING_LIGHT_SHADER

// LIGHTXThYah\F&�>PO�4��
uniform mat4 modelview; // aZd]bh-�
uniform mat4 transform;   // ����-�
uniform mat3 normalMarrix;  // !+��-�

// (�IBNk$�#1DQ	�G?E:O
uniform vec4 lightPosition;  // /$��)

// 9$=GH1�>PO��iehUd��)j
in vec4 position;   // 9$��
in vec3 normal;     // !+_V[d
in vec4 color;        // 9$I�2,
in float shininess;  // 3;��

// ^cW`f[XThYH"@.6��
out vec3 fN;  // !+_V[d
out vec3 fV;  // /$KI_V[d
out vec3 fL;  // �#KI_V[d
// ,7�JAIMM�

out vec4 fColor = color;
out float fShininess = shininess;

void main() {
// �
9$I��Q/$��)H��
gl_Position = transform * position;

// /$��)FI_V[dQ NO
fN = normalMatrix * normal;
fV = -(modelview * position).xyz;
fL = lightPosition.xyz + fV;

}
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14.12 V)8WORHQTLIFUK
/* ODES�: fshader.glsl */
// ���?����	=24��	
uniform vec3 lightDiffuse, lightSpecular;

// 5!IFUK?�
C-3V.!��(W
in vec3 fN, fL, fV;
in vec4 fColor;
in float fShininess;

void main() {
// �PGLSC��PGLS�:B
vec3 N = normalize(fN);
vec3 L = normalize(fL);
vec3 V = normalize(fV);
// ���?PGLS
vec3 R = normalize(reflect(-L, N));

vec3 diffuse = vec3(0.0, 0.0, 0.0);
vec3 specular = vec3(0.0, 0.0, 0.0);

// RTMUL?�
float LdotN = dot(L, N);  // �% = |L| |N| cosθ
if (LdotN > 0.0) {

// �NGJS>79B����=24��
// V�0+6#�+6��WC�AB
diffuse = fColor.rgb * lightDiffuse * LdotN;
specular = fColor.rgb * lightSpecular

* pow(max(dot(R, V), 0.0), fShininess);
}

// '�?;AX$��@(0.2, 0.2, 0.2)>��
vec3 ambient = fColor.rgb * vec3(0.2, 0.2, 

0.2);

//  ,/&V12�</&:B=�*"W
float fallOff = 1.0 / (1.0 + 0.001 * length(fL));
gl_FragColor.rgb =

fallOff * (diffuse + specular) + ambient;
gl_FragColor.a = fColor.a;

}
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