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! Computer Generated Scene
? Pixel (Picture Cell)

* Render

* Frame Buffer

> Graphics Pipeline

6 Stage

7 Typical
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! Vertex Shader

2 Object Spce

* World Space

* Camera Space

> Model-view

6 Projection

7 Homogeneous Coordinate
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! Homogeneous Clip Space
2 Viewport Transformations
* Window Space
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Culling
* Red Green Blue Alpha (RGBA)
* Texture Coordinate



$ | amiw

TP PHIE S

ol ke adsl Sl s sl Gl 4 uamie dom jo ol oy 3 LGPU (slad st s
Ol OV S a Lok (B5ls 5 s Ol b 5 a5 sy Sy 5l Sdie | Lt wala U5
Ly S o sl 8T elS SIS o s e | Lot
bl L 5 Gals Jlasl ) 45 5505 edge ) esiy ol dlall il s Wlyss sl el
L;ﬁ)wb@apsw\).apyruhw&u@u)(wgh})dw\oﬁ456,@
B 5wl 530 el O3l Jawg oS il A pd e b dhd el 4 ol Jluas!
Sl GSoe andl 555 o0 Bl AL 5 2500 ol e Gl 1 (S b L cabe) 4 S
53 (o)ls S8 e b LA 5 el 8 Ysema) 55 el a alsl G5l e 00 ol S

S podalin lyds o ol o s S 5 (S35 p) psad

1 1 1
I 825,3 : | ST |
l . | !
! la} e I | 1
| : > gr=" |
1 L+ ] a 1 : 1
1 I | 1
! ] ! | !
1 | !
I I : : :
' [[LINE(e o) TRIANGLE(@ ® 0 ] | | .
1
I I !

([14] e 31 je5) Jlail SASILE S ealinal b posis b bliae a5l sl

syd e 2\ s Ol CLSJJ\ el Laad gl slaas ul58) s3le go (glsd slaad sl (552 e

! Geometry Shader
% Primitive Assembly
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Primitive
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! Rasterizer
2 Fragment
* Fixed-Function
4 ..
Aliasing
> Anti-Aliasing (AA)
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! pixel Shader
* Texture Mapping
3 Bump mapping
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! Final Composition (Blending)
? Pixel Ownership Test

* Scissor Test

* Scissor recta ngle
> Alpha Test

® Stencil Test

7 Depth Test
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SCREEN SCANNING:
fory

for x

compute u(x,y) and v(X,y)
copy TEX[u,v] to SCR[x,y]

TEXTURE SCANNING:

for v
foru
compute x(u,v) and y(u,v)
copy TEX]u,v] to SCR[x,y]
TWO-PASS:
for v
foru
compute x(u,v)
copy TEX[u,v] to TEMP[x,V]
for x
forv

compute y(x,v)
copy TEMP[x,v] to SCR[x,y]

ol B s gl TEMP 5 (A2is) p sea5 s40l,] SCR (il gal,1 TEX 45

3 ISy Sl el s Sl s sl oa | S 3 S gl S
Slasse oslys bl 53) 35S e i el ol 5 Iy il sl g LSy s sl
Sl S Gpd wly g Ll s S By ) ol (osdie ou Kol
el i el oS s JB LS 250 e e S

b Sy e S 035 S 0 3 s el el g Sl Sesle 3L G

1 .
Scan in screen space
2 .
Scan in texture space
3
Two-pass
4 .
Inverse Mapping
5 .
Sequential
6
Random Access
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! Affine (linear) mapping

’ Texture Filtering

* Point Sampling

¢ Nearest-neighbor Filtering
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! Bilinear Filtering

? Trilinear filtering

} Mipmaps

¢ Anisotropic filtering
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¢ Compute Work Distribution
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? Intermediate Languages
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7 Synchronization
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