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What is GPU?

A Ciraphiies Riocessingt Unig(CRUINIS arsilnglie=chlip pliocessor
piEinRIEA Uiseditorinanaiger ane heost thie peforimancel of
viicleerandtglraplies:

2=D) O 3= B grephics:

Dilgitaltetigpuit terfllat pamnel displiays meniitolrs .

TFexddtire mppiiniek

Rencelfing pelyigans:

FRFOWRIFE OVEFIRYSS

MIRECHclecadling

Thiese fleatuiies are desigined to lessent theworls off ther €RPU
aniel prrecitice fasiteitvicleorame giraplhiies







What is GPU Computing?

CRU Compuiting s the tiseroff a GRU to o genelral
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GPU Architecture

WHAT IS Graphics Pipeline?

Thie ariginallCRUs were mecdeled aftel the comncept
oft a graphics: pipeline. e graphics pipeliners
conceptialimedelfof sitages thiat giraplhlicst catalis
send thiretigin, andiistus bl inmiplemeintecd viara
combiination ef hardware(CRUF calies) anic ERUY
software(@penGiE, DilfectX):




GPU Architecture

e @lraplhlies Ripeline
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GPU Architecture

e @lraplhlies Ripeline

Texture image

Texture mapping example:
painting a world map texture
image onto a globe object

Sphere with texture




GPU Architecture

e @lraplhlies Ripeline

IsilifaiEs !

VS RE&IE Ve itene sihiaclilng,
transiiorm, anc ligliting

ROR fasite = ojpelration

EBJI firamie bufifieid inteliface




GPU Architecture

RiiogiramimialblesReal=Tkine Grapliies

30 application




GPU Architecture

UiniifilecClirapllies andiConplitiing Processoirs
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Further Reading:

Akeley, K. (1993). Reality engine graphics.Computer
Graphics

Akeley, K., & Jermoluk, T. (1988). High-performance
polygon rendering.

Blythe, D. (2006). The Direct3D 10 System.ACM
Transactions on Graphics




GPU Architecture

Bvelution of GRUSArchitecttiie

RiFegramimalalie
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GPU Architecture

Bvelution of GRUSArchitecttiie




CUDA Model

“CompuitelUnifilec BDevice Archlitecture

A sicalalbler pairallielpiregraminiing mociel and langlager hased
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|S & perellel progremmine platorm ior GRUS ahed multicore GRPUS




CUDA Model

CUDA" pirelcessiinig fliow

Main
o

T- Copy processing data

Memory

for GPU
— Execute parallel
| (GeF EBITJIE)J) 1 in each core
erorce L o

Processing flow
on CUDA




CUDA Model

CUIDAY [Keiinells

Rairalllelfpeiition ot application execuite as arldeirnel
Entirer GRU exelclites «ernel
Keifneltlatinehesscreate thouisamnest ot CUPAT thiteadisy etticiemnitly

GPU Executes kernels

Keiinel latichest crealte hierarchilcalcirouips: off dhirealds
ThreRES are grouvpedinie bleeCks; and BleEks Inte Crics
hiredcls andibllocdst repiresent differrenit levelstof paialllelisim




CUDA Model

CUIDA [Kelinellst Pairallel Fhiieacls

Allcelinelis arfluictiion  exeduited
onl thie GRPU ast anl array off parallel 9

thresels

AllSdhirericst exectite the samie [kernel

cocle blie cain tale dififerens paghs e i L
float y = func(x);

out[threadIdx.x] = y;

= Select input/outpui

Fachr thireadt hias anr D 7
— Contrel decisiomnis

out[i+1]




CUDA Model

Grid 1

0,0 1,0 2,0

ThireRd @ iganiizatien

Thitead Bllocle, Dimension
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CUDA Model

CUBA VIO

® Thread




CUDA Model

CUBA VIO

® Thread

memory




CUDA Model

CUBDATVemelry

® Thread g

memory

® Thread BIOCk Registers

memory




CUDA Model

CUBA VIO

® Thread

memory

® Thread Block

memory

® All Thread Blocks

memory




CUDA Model

Comintinication ancd Datal Peisisitence
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CUDA Applications

Realtime free surface fluid
simulation and visuali...
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 DITAL LIBRARY
Hybrid Core Acceleration of
UWB SIRE Radar Signal ...
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Eye-Full Tower: A GPU-based
variable multibaseline...

¢l N

* Mgl ITREEEY
DOITAL LIBRARY

Automatic Generation of

Multi-Core Chemical Kernel...

BMC
Bioinformatics

SpofetwraremGPU: Using
graphics processing unitsi...
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nexiwave Speech Indexing

Cellular Automata Evolver
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Performance Characterization
of a BPU as a Ubiquit...

High performance GPU radix
sorting in CUDA
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Sty For LU oo gt ng

Ultra Fast SOM using CUDA

High-Quality Rendering of
Varying Isosurfaces
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Parallelising Wavefront
Applications on General-Pu...

Statistical constraints on
binary black hole inspi...

CUDA Accelerated Particle
Engine

Real-time 4D signal
processing and visualization
u...
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CUDA Applications




Wihiag isr GPU

AWihiat lisr GRUSConpltiting

AWihyA CRUNComiplitinig

J@RUFAlchiitectuiie
JERUNEVelltiticmn
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