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splash damage

l ~ Founded 2001

~ Mod team gone pro

~ Developed Enemy Territory
games with id Software

~ Just finished Brink with
Bethesda Softworks










brink pc-rendering overview

= thin, lightweight renderer, data-driven

= mostly GL2.x pipeline with GL3.x shaders

A Vertex Buffer Objects, Frame Buffer Objects

A Vertex- and Fragment-programs

A Pixel Buffer Objects for asynchronous VT-readback

Gy



brink pc-rendering overview

= fully dynamic lighting, deferred, fat atribute buffers
A fast content-iterations on lighting
A fast shader-development
'“ A fast dynamic lighting
Aemore work for st at\

normal (xyz) | specCol (rgb) | albedo (rgb)

skinflag specExp (log) specMult
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a frame of brink 52
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a frame of brink
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a frame of brink
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sorting for state-change

depth:
attribute:
ights:

translucent:;

each pass is a list of drawCmds
A sorted to reduce statechange

alpha-tested

~

i} front-to-back

J;% shaders H front-to-back

sort-value ﬁ renderState
o IN(

light-type » texture
sort-value j} back-to-front




shaders

~ static set of handwritten shaders available to artists.
I A written by gfx-programmers and tech-artists together with artists
A python-scripts to generate variations with different $Sdefines

~ ~150 files, ~350 shader-combinations, ~3sec compile-
time

0", \ o5 30 = al_M ,,if'\/",,,,fn‘l-_? v "'"'\..'«' A '_‘_VIrs(Yi




shader pre-processor

Regular preprocessor functionality (some now natively in glsl)

$Sinclude  inc/preferred_glsl.inc"
$define PREFERRED RENDERING
$ifdef  PREFERRED_RENDERING
return  bestValue();
Selse
return  fuglyHack();
$endif




shader pre-processor

= Regular preprocessor functionality (some now natively in glsl)

$Sinclude  inc/preferred_glsl.inc"
$define PREFERRED RENDERING
$ifdef  PREFERRED_RENDERING
return  bestValue();
Selse
return  fuglyHack();
$endif
/[ vertex - attributes looked up by name
vec4 vertexColor = $colorAttrib ;

/[ uniforms / textures mapped on shader - load
vertexColor = vertexColor * $colorModulate + S$colorAdd ;
vecd diffuse = texture( $diffMap , texCoord) * vertexColor;




occlusion queries

~ area and frustum-culled before OCQ




occlusion queries

~ area and frustum-culled before OCQ

= render world-space bboxes / light-frustum
. A If predicted visible, issue OCQ during rendering

E

- ~60 avg, ~200 max OCQ per frame
~0.5ms




occlusion queries

— initial version stalled on frame n+1
A proved to be a bottleneck




occlusion queries

= if not ready, assume nothing changed
A do not issue new OCQ

= expand bbox in view-movement-direction to predict
visibility













virtual texturing

— only load the texels you need
A same texel-density everywhere on screen




virtual texturing

— only load the texels you need
A same texel-density everywhere on screen

= reduces complexity for artists
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virtual texturing

— only load the texels you need
A same texel-density everywhere on screen

= reduces complexity for artists
AoOtexture however you

~ reduces dependency between drawecalls
A everything uses the same texture

~

A ...actually we have multiple pagefiles







virtual texturing
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