Shading and Shadows




Shader what!

® What is that shader thing anyway!?




Are these shaders!?

® VWhich one of those uses shaders!?




Are these shaders!?

® Both! A next-gen red shader and a skin
shader.




Are these shaders!?

® A blur shader? Nop




Shaders are nothing

® A shader does not actually do fancy things

® Vertex shader: vertex data in, vertex data




Shaders are nothing

® Shader operates on a single vertex or
single pixel only




Who does blur?




Feeding the shader

® Often needs custom data in textures

® Bumpmaps, glossmaps, AO, whatnot
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Blur

® Render scene into Render Texture

® Blur a bit into another Render Texture







Water in island demo

® How did they do that!?
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Water shorelines

® No funky shaders

® Just careful feeding
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Water shorelines

® Shader combines wave mask & texture

® Script does some voodoo texture scrolling

® All about feeding the shader
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Shader: | Foam CheckHWSupport();

Offset slidelnertia = M . (slidelnertia, M . C . scaleSpeed) + offset, 1), slideSharpness *
: slide = M . (slide, slidelnertia, slideSharpness * . );
- theMaterial. X nT (index * 9.35, M . (slideMin, slideMax, slide) * 2, 9));
Main Color theMaterial. : " (index * 0.79, Mathf.lerp(slideMin, slideMax, slide) / 2, 2));
Base (RGB)

fade = M . (fade, slide - lastSlide > © 2 1 : @, . * fadeSpeed);
lastSlide - slide;
theMaterial. '_Color” . (fadeColor, , fade));

—_— scalelnertia = M . (scalelnertia, . (C . * scaleSpeed) + offset, 1), scaleSharpness *
Placement scale = M . (scale, scalelnertia, scaleSharpness * . );

ial v " . . 1 . " = 1 1e) 3y .
Mask (A) theMaterial. (" _MainTex (texScale.x, . (scaleMin,scaleMax, scale), texScale.z));

basePos += baseScroll * . H
inverseScale = (1 / baseScale.x, 1 / baseScale.y, 1 / baseScale.z);
uvMat = M x4x4 . (basePos, . (baseRotation,90,98), inverseScale);
theMaterial. M « (" 3 fatrix", uvMat);

Placement




Cubemaps FTW

® Cubemap is like a textured cube
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Reflections

® Reflective shaders were in Unity for ages

® Buth ke t
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Cubemap lighting

® This uses no lights at all!

® All lighting is in the cubemap




Cubemap lighting

® Encodes lots of lights in one cubemap

® | ooks be
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Cubemap lighting

® Hey,it’s toon lighting!

® Same shader. Different cubemap.




cubemap.SetPixel

Compute your lighting into a cubemap

@Menultem( Custom/Gen Cubemap _g")
' n GenCubemap() {
cubemap : bemay Edit Fility.FindA ("New Cubemap.cubemap”,
= cubemap.width;
fsize : flc = size;
(v face = 9@; face < 6; ++face )

dir : Ve ;
( face ) {

dir =

1.0, -(y/fsize*2-1), -(x/fsize*2-1)); b
-1.0 , -(y/fsize*2-1), «/fFsize¥2-1) ; b

(
: dir (
1 dir Vel ( x/fsize*2-1 1.9, (/Fsize*2-1) ; |

: dir Vel ( x/fsize*2-1 -1.0 , -(y/fsize*2-1)); b

: dir ( 10 x/ffsize*2-1 , -(y/fsize*2-1), 1.9) ; b

1 dir (-(x/fsize*2-1), -(y/fsize*2-1), -1.9) ; !

}

dir = dir.n

lightDir = Vect (1,1,9);

viewDir = Ve (0,0,1);

diffuse = Ve« 1.00t( 1ightDir, dir );

- diffuse;
b = -diffuse;

edge = Ve 3.00t( viewDir, dir );

f( cdge < 0 6 )
- 9.5;

cubemap.SetPixel( face, x, v, colc
}

}
cubemap.Applv();




Skin shading

use vs. skin




Example project







Performance

® Fillrate




Fillrate

® Drawing pixels




Fillrate

® GeForce 8800U
® 40 billion pixels/sec, 100 GB/sec




Shadows

® Use wisely




Custom shaders

® How long a shader should be!?

® |s this expensive!

half4 frag(vZf 1) : COLOR
{

half3 n = 1.normal;

half4 col = texCUBE( _Cube, n );
return col;




Custom shaders

® |nspector shows assembly

® Thisis | instruction

SubProgram “opengl " {

Keywords { }

SetTexture [ Cube] {CUBE}

"ARBfp1.0

# 1 Instructions, 1 texture reads

TEX result.color, fragment.texcoord|[0], texture[0), CUBE:
END

£ Ot TR A
" T
3 o tg s WL

R 4::‘¢\1"-‘.1;’";‘,?‘.‘:"F£_“5 iv;'_ “"."2"-‘—\ ‘:3-: 1 I n Stru Ct' O n S ) | = re'q S

}




Custom shaders

® 50 instruction shader can run 5x slower
than a |10 instruction one

® Could draw 5x more pixels!

¥ B S B AL B o it ¢ . oyt < Ny i e ok PO R Y ¥ g %% P ¢ gy v e TR T g R R & YA b SR TR XL A, A A » b S et
NP o Y b L R s W A e AT . | | £ RN A Cn NV M AthA » A y N '{ i e ) o =N P ” X 2% ARSSE; U . A A S R A gl ¥ AP R
& RIS - PRRTOR, Y | 4% . il 3 Yy e AVAN T ...@‘.{ AlLar 1ol \Vi2) € BN T o el N s Ll S e ) s g
LA S 3 e e o .,:. ,‘&,. WT D AR th] [ AW @,, | LD ﬁ 1L [ o B = v;{? B o "'3 ) 0% _”‘:*",; i J-‘! AN IR ) o [ ’? N /\& :t A & 4% CEEEARATED C LB N i ‘..'),\': : :-.'* MO T A “,f
’ 'Y it p : - . L . £ o L e el F o e B - F 1 & [




Bake math into texture

® XRay shader on the wiki




Bake math into texture

® Artist friendly

® This is just different ramp textures




Questions!




