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Agenda

A Graphics Pipeline Basics

A for_each( hardwareBlock in Gen1l {
describe(hardwareBlock);

give(performanceTip**);

Dk
A Tiled-Based Rendering

A Coarse Pixel Shading




Graphics Pipeline 101

3D Pipeline
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How does that match to Gen?
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How does that match to Gen?

Un-Slice (1,2)
2. Geometry 1. Command streamer Global Assets: Command Streamer, Ring

interface, pwr mgmt, Blitter, Thread Dispatch

Geometry Fixed Functions: 3D HW pipeline
(geometry)

3.
Raster/Z

And also:

Media FF: Low power HW encode, decode,
& video processing

Slice (3,4)
Slice-Common/L3: Setup, Rasterizer, Z,

backend L3 Cache, and Pixel processing

Sub-Slices: Array of Execution Units, Inst
Caches (IC$), Texture Samplers w/ Caches,
Load/Store Units

Software - @IfglGraphics -
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Unslice architecture
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Command Streamer Geometry/Fixed Functions

A Reads and dispatches command buffer A Vertex fetch/transform/write: ini orderdinto Memory
A 3D commands to Geometry/Fixed!Functions A 1.5x over Gen9 (from 4 to 6 attributess(float4) /¢IK)
A Compute commands to Thread/Dispatcher Performance tips:

A Builds indirect. commandbuffersifineeded A Pack attributes into floatd-when possible

Performance tips: A Hold your Prim. countioma leash

A Avoid small empty, drawlindirects Y use Executelndirect A CPU occlusion and size culling

or MultiDrawlndirect: Extensions! A Level Of Details (LODs)

A Separate and regroup 3D and Compute workloads A Frustum culling

together tagetithe-most ‘'of thehardware _
A Backface culling
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Slice Common Architecture: Rasterizer

: A Handles Clipping, Viewport Scaling, orientation/thin
Slice Common triangles culling, and of course rasterization!

A Hierarchical Rasterization up to 256 pix/clk (16 * 4x4)

A Determines if each 4x4(span) is fully covered,
partially, or void

B A If partially, fine grain raster at 4x4 px/clk
Performance tip: Beware of small triangles - use LODs

and impostors:

A

15 pxin1clk J 3pxin3clk L




Slice Common Architecture: 2 Z/Depth$ Pipes

Slice Common Ijlandles Hierarchical-g K ] GT g DT ij-A(pérg I Gij
A 2 modes: PlaneZ or Min/Max A upto 2 x 16 px/clk
A up to 2 x 64 px/clk A 2 x 32kB cache

A 2 x 12kB cache

Early-Z test can happen under 1 major condition:

Z | Depth$
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Performance tip: Avoid when possible:

A Discard in Pixel Shader (PS)-> test can happen before but late -Z write

A Writing depth manually in the PS -> both test and write happen late
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Gen Basic Building Block: Execution Unit (EU)




