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Motivation

60 FPS on Xbox Serles X|S PJayS
PC, recently also ROG Xbox AIIyX

Much more compIeX|ty more com
advanced renderi eatures

See other talks!

Compute expensive pixels or*rly\i'_; g¢ea||y b
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Recap . VRS in DOOM Eternal

iIdTech7 uses Clustered Forward+ rendering
Hardware VRS on Xbox Series X|S (2022)
(unsupported on base PS5 and many PC GPUS)

Added with the Gen9 update along with Raytraced reflections ,
120 Hz mode, etc

idTech7
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VRS in DOOM Eternal

VRS is a great fit for forward rendering

Lots of expensive pixels avoided in DOOM Eternal
Watch

VRS Off (ms) VRS On (ms)  Savings (ms) Savings %

Opaque ST 4,12 1.25 +23%
Blend 8.56 6.02 2.54 +29%

Total Frame 21.4 17.77 3.63 +17%
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https://www.youtube.com/watch?v=pPyN9r5QNbs

Recap : idTech? vs. idTech8 pipeline
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Visibility Buffers + Deferred everything

Other DOOM:TDA talk today :

Visibility Buffer And Deferred Rendering in
DOOM: The Dark Ages

Perf gain by minimizing raster work B . orerrcd endeting
Minimize Helper Pixel WaSte Sgc?:ﬁ‘ii"ﬁ;sLazareL:::—i-:i Software
Move heavy duty work to compute Senior Engine Programme:
Remaining raster work remained _ i
lightweight 2
(Depth/ Visibility Buffer, Shadows) o
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Great results at first

But ( hardware ) VRS d o e s n
: Forward+ 17.5 ms
work with compute Visibilty Buffer 14.8 ms

Now what ?

Forward+ 145 ms
(with VRS)

Visibility Buffer 14.6 ms
(with VRS)
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Variable -Rate Compute Shaders

VRCS to the rescue'!

Initial implementation within 2
weeks from Ma r t iprior¢ \sork

Proof -of-Concept !=
Production Ready

Direct collab at the 1d Frankfurt
office
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Variable -Rate Compute Shaders

Goal = Save performance !

(by retiring compute waves early)
Unique calculations only for a subset of pixels

Copy the result to the neighbor pixels

Apply to heavy -lifting compute passes replacing opague
forward rendering
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Variable -Rate Compute Shader Passes

Deferred Texturing (material evaluation )

Deferred G-Buffer Update ( decals, rain, blood)

Deferred Lighting (lighting , shadows )

(initially ) Deferred Composite (Gl, Fog, Reflections , etc)

/ idTech8 \
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VRCS - Shading Rate Image

2x2 Shading Rate Image
(SRI) 8bpp UINT

Analyzing luma gradients — MBS
(think Sobel filter ) e A\

Assign shading rates to
each 2x2 tile

N TR e
8x8 SRI for HW VRS (on AMD)  2x2 SRI for VRCS (any IHV) 1
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