Um pouco de historia
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SketchPad - 1963

» Tese de Doutorado de Ivan Sutherland (MIT)

* Conceito de comunicagdo com o computador
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Tecnologia de mput

» 1963 Mouse substitui o light pen (vector
systems)
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* Dispositivo de
Entrada
Grafacon
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1972

¢ Computador ALTO da
XEROX

* Processador de
“Textos” (tela longa
em comparagdo as
atuais)
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* Intel lanca o 8080
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+ IBM langa o primeiro PC

* Hoje aproximadamente
US$4000

e 4.77 MHz Intel 8088

* 16 kilobytes RAM,
expansivel até 256k
* SEM disco rigido! Apenas 2

anos depois...10MB com o
modelo XT
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1982

* Filme TRON da

\

™
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1983

Jornada nas Estrelas
Ira de Khan

Reeves 1983 -Sistemas de Particulas
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USS$ 50.000
1.5MB RAM
72MB Disco

Compare com
o Primeiro PC....

Anos 80
. 1983 - SGIlancao _—

IRIS 1000 e 1400
—e 1983 — Alias fundada
e 1984 - Wavefront

* 1988 — Tin Toy da
Pixar ganha um Oscar

.
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Anos 90

* 1990 — AutoDesk lan¢a 3D Studio
* 1992 - OpenGL especificagcdao
* 1993 - Jurassic Park
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Sofisticacdao Visual da Audiéncia...

Transformers - 2007

Lost World - 1922
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Anos 90

* 1994 — Sega Saturn

* 1995 — Toy Story

“299mﬂ’°ﬁm
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1996/1997

e Voodoo board

Marcelo Walter - UFPE

14




Um exemplo

Lara Croft 1996 Lara Croft 2007
~300 polygons ~5000 polygons

Em 11 anos os
poligonos
aumentaram
aproximadamente

15 vezes!
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Lara Croft 20117 2013? 20207

Marcelo Walter - UFPE




Marcelo Walter - UFPE

17

barramento
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1) SIMPLES
CPU /0
Membria Controlador
de Video

FB

Arquiteturas Tipicas

DAC
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Arquiteturas Tipicas

2 ) Com Processador Grafico

CPU /O

barramento

J/

Memoria | | Processador
Sistema Grafico

Controlador
1 FB ¥ de Video \ -

DAC
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Graphics Pipeline

yertices In'SP Transformed vertices in

screen position

_ !
Vertex
Processing

Scan-converting

Fragments

/with colors Fragments

[mI /I T m_l
Fragment EEEEEEEE
Processing -

,——l—__—ljj Fetching

ki \ Texels

i
]
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Graphics Pipeline: The Big Picture

Application

Assembly
& Rasterization

GPU is a stream processor

*Multiple programmable processing

units

*Connected by data flows
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Breve Historico GPUs Nvidia

Ano Modelo Processo #Trans | Mpixels/s | pipes

1998 | RivaZX 0.25 5M 250

1999 | TNT2 0.22 M 480

2000 | GeForce2 GTS 0.18 25M 800

2001 GeForce3 0.15 5™ 800 ksk
2002 | GeForced Ti 0.15 63M 1000 4

2003 | GeForce 5900 0.13 125M | 1600 4/8

2005 | GeForce 6800 0.13 222M | 3900 16

2006 | GeForce 7800 0.09 302M | 6400 24 $599
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Placas Graficas

* GeForce 8800GTX
— Nov. 2006 - US$599
— 128 processadores
— 768MB memoria
— 681 milhdes de transistores = i3

— 10.800 milhdes vértices por
segundo

Nag
Q\o <<
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Benchmark Jeem3

B 1024768 = 1280x1024 01600x1200 m 2048x1536 O 2560x1600
59.4

GeForce 8800GTX 108.4

39.4

XFX GeForce i

8800GTS

55.9
50.8
ATl Radeon 1 793

K1950XTX

Nyidia 7900GTX 72.6

Qrowvis 0

\$” HARDWARE fps
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Series 9000
9600 GT

Q !’O(I;T.'I'SI Averages .
1280x1024 The raw processing
power of this G94 is
GeForce 800 6T :
T still a full 38%
GeForce 9600 6T lower than that of
[ —
the 8800 GT.
Racdeon HD 3670
[
Radeon H> 3650 512 v |
o wa
Geforce cen o1 256 v
[T

00 76 152 228 304 380 455 531 FO7 683 759
FPS

Bestof

W 1280x1024 I 1280x1024 AA4x AFBX
. 4
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Series 9000
9600 GT

Stream Processors 64
Core Clock (MHz) 650 MHz
Shader Clock (MHz) 1625 MHz

Memory Clock (MHz) 900 MHz
Memory Amount  512MB

Memory Interface  256-bit

Memory Bandwidth (GB/sec) 57.6
Texture Fill Rate (billion/sec) 20.8
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Tecnologia de output

* (Anos 60) Vector
systems

— Processador de
display (I/O)
conectado na CPU

— Especificacdo em
alto-nivel (inicio
linha, final linha)
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Tecnologia de output

* (Anos 70) Raster
systems

— Tecnologia baseada em
TV (tecnologia raster
onde linhas sdo
tracadas
horizontalmente)
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Componentes

* Frame-Buffer
* Conversor DAC

* Monitor de Video
— CRT
— Controlador de Video
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Tubo de Raios Catodicos
(CRT - Cathode Ray Tube)

deflection

coil \

electron

guns electron
beams
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Shadow Mask

Blue Gun
' RedGun
- Phosphor Dots
Red
A R ) Phosphor Green
Phosphor

Green Gun . .
‘ Blue

Phosphor

Shadow Mask
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Sereen pitch
Horizontal screen pitch
(=screen pitch of stripe type) %
o RGB Triad
o—i
(C)
©2000 How Stuff Works
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Monitores

33
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Conversao FB/Monitor

* Diretamente

— Cada informagdo de cor do pixel ¢ utilizada
diretamente para ativar os fosforos no monitor

— Por exemplo: r=0.5, g=0.9, b=0.05

— Canhao Red com 50% da capacidade, Green
com 90% e Blue com 5%
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Conversao FB/Monitor

e Indiretamente

Pixel Value in File Palette (LUT) Output Device
0 zmow
1 =010
1,2,8,44 B2 255, 0.1
3 (w00 -
4 con o | (0255 0)is the set
"5 (o s 10 | Of tumerical values
Program fooks in 6 0100 z.rgggu?ézzg:wm to .
palette to translate “§".  _7_ (5050, 50) ' =
8 wzsg
9 )
= green pixel
"8" means green to the program

35
Marcelo Walter - UFPE
FFFFFF FF 9966FF
Exemplo de LUT:
216 Entradas .
24 bits por entrada 7
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