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(Engine) ? B2 EWindows 10 EAI{EE EH1709kA, TR EWindows Vista EH10E 2%, BRLEBEAERRENRE, SHROEBHAT,
EEGPUARIEE£ R R ER M Hypervisore 2 21, REEREELE,

B, GPUERLEEEMELH ? RREEHBREE.

—. FMRCPU, GPUILREH —HIESERZE, FEE-BMENERERCE, HEXEMEE TAMDBIGCNFNVIDIAKFermitk, F& & K
HIBETR), BERARNELERERARET, IKOHEHBEEETND AP, GPUMIREIEERE, B CPUREESE, FRGPURBLTRAE
HBSHRTHRERS, BHEBNEMTANESSERERT, ANBL-BHE2H.

RADEON™ ARCHITECTURAL ADVANCES
OF PROGRAMMABLE GRAPHICS

PRE 2000 2001-2007 2008-20M 2012-2018

1St ERA 2" ERA 34 ERA 4th ERA 5th ERA

R100 R200-R500 R600 Southern Islands
TeraScale G DNA

Fixed Function Simple VS/PS Shaders Unified Shaders with VLIW calar & Vector Unifi with ScalarVector
MT ILP Capable)

GEOM . PIXEL n JTPIXEL GEOM PIXEL
PIPES —| PIPES PIPES —| PIPES PIPES PIPES

30 GEOMETRY TRANSFORMATION

MEMORY INTERFACE
=MIP

UNIFIED SHADERS

UNIFIED SHADERS UNIFIED SHADERS 4Scalar/Vector32/SFUB
SCALAR & 4 VECTOR (FOLDBY 4) Wave32 or Wave64
VLIW SIMD16

SETUP ENGINE e b
T8 [EERY e | (e §45 9583 33338 8388
T ; Wave 64 ave 6 WaveBd Waved Wavesd
LICHTING ue :

PIXEL SHADER CORE o u L L=

C ;_-‘f\_‘_ it (k (L oN)+k (R oV) ) II Il Il ’ II
. " 1

VLIW SIMD16

VERTEX SHADERS

SIMDO  SIMD1  SMD2Z  SIMD3

PIXEL PIPES

HwERELL, EAVMwarefI5R%, GPURIEREIEER AE Lt 21ERFEE5(Compiler), BEfRGPUEME IR AMEMSEMAIREIESE, HHREE(Immediate)
REERTTE3D APIREIMY ZEMBITIEEN AT, FRURIE —ERHIEMR, AAESEEEMIBugBIEMRCPURARIE, EGPUAIEHE AEEETEL &
) FEE, (RERIEIEXS6 CPURBE L ZHEEINTE N F REFEAYE 2

RARHEF v BETEE v SRE v TNL MEDIA GROUP HEMEE v A FEHL
TR ITIR IR SR E
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* API | The Oper(GL. Madrine
— Not quite read(), 3 [, T

write(), select()... e 1 s, [

— Multiple competing APIs

— Hundreds of entry points =t e

* Programmable
— Every GPU driver is also a compiler
— Each APl includes a language spec

|EfE—RE, B FAERENRELNRINER, BREBEERNERN, MISHEHEIEME. , L2IBENVIDIAMMAMDIRFIMI AR, BUEH, 82
R R GPURMMMET B B RHEMNARMIE S EERRIER (EENERHE, BIUAREMERE), BARAKBEARIENNEE,

Z. NMAZIEERR, SMENERCEER TMIRRKERTETREER, TaRUBRRITASR] , SHEREFEEHEMNx86 CPUERLH
EARRIE | FERRBRZEE FIERIM Context Switch,

BisteaER, FRKEMSHTERX, 3D APIREFTRNIEEER, SHELHERR, HEHTERNEABNARAMNEXESHRE, M EGPUE

EHEEEBEERNEAEEETHE. NHYERTHBENZENTHE. BUBFTNENEERER, MEGPUREKRCPU—FH MNEfI & LR

EBASLS ) AR TRENER.

JEEKGPUZ|[E : FEIFEFRIRE
EEKGPURIEZMEE () : FESIMDEMIMDEEERISIMT
BEGPURIEZME (F) : EEIAA{RGPGPU

BRI v BETEE v SRE v TNL MEDIA GROUP HEMEE v A FEHL
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Programmable 3D Pipeline

Texture Data

Vertex Pipeline Rasterization Pixel Pipeline Framebuffer

+Position
*Material
*Texture coordinate

+Plot triangles, lines
*Interpolate vertices

State State

Pixel
Shader

Vertex
Shader

(State of the art circa 2002...)

AEIARIR, 7220084, tIFLEVMware#$3K "GPU Virtualization on VMware’s Hosted I/O Architecture” —X i AESVGAZES, BRERERRKIERE
BEGPUR 142 EAAINVIDIA GTX280(CPUBRIZEI3EE &M Intel Core 2 Duo “Penryn”),

BRI v TR v SR v TNL MEDIA GROUP BEMEE v A FEHL
MR AR
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How much computation?

U R

71 s

NVIDIA GeForce GTX 280: =

GeForce.GTX 280

1.4 billion transistors

Intel Core 2 Duo:
291 million transistors

Source: AnandTech review of NVidia GT200

RIEVMwareMIERE, ARRFRIGPURERSR BRI EFBIE ‘GB” Fik, t#: TEFH1 GPURIContext SwitchMIFEIMAZ S, TEEAEBEMARIK
. R#IntellPenryn, BELEEDERBUIEFHRNELMNASHBRERHEB(GRITETHANE), 1ECPURDIIREL HTFiEEE8KBM
B2, BAXREME, HRUECPUR Context Switchai IR, AIREEERTEXENs, GPUAIRIFEREnsEE LEms, EHBERGPUNHREE
RES, BREHRIEE,

BRI v TR v LR v TNL MEDIA GROUP BEMEE v A FEHL
MR AR
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4 Major parts:
8KB SRAMs STATE STORAGE:
*8KB (per core)
* Powered from I/O Vcc (VceP)
* ECC protected

MICROCODE: STATE DEFINITION:
- Does state save and restore *What to include?

« Criteria: “Software seamless”

. *Inclusions:
« Supports Auto-demote policy « All Architectural state

» Most micro-architectural state

PM UNIT (“hardware”): + Exclusions:

: * Temp registers used by ucode
» Coordinates cores at hardware level - Some others on a case by case basis

« Manages core synchronization

» Manages the DPD Power up sequence

» Manages entry/exit protocol with platform
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= Vertex: transform, clip, and project
= Rasterization: lines only
= Pixel: no pixels! calligraphic display
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