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1984 | 3D (SGlI)
1997 | GPU (3dfx)
2002 | DirectXg, (ATI)

2006 GPU
(NVIDIA GeForce 8)

2009? | x86 CPU/GPU
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PROGRAMMING: 2012-2020
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Multithreading: 2012-2020
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Multithreaded Gameplay Simulation
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Pure Functional Programming
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struct vec3

{
float x,y,z;

¥
struct hit

{

bool DidCollide;
float Time;
vec3 Location;

)

hit collide(vec3 start,vec3
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SSE, Altivec

vecd X,Y,Z;

Z = X+y;
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int n;
cmplx coords[];
int color[] = new Int[n]

for(int i=0; i<n; i++) {
int j=0;

cmplx c=cmplx(0,0)

while(mag(c) < 2) {
c=c*c + coords[i];
J++;

}

color[i] = j;

J)
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for(int i=0; i<n; i++) { for(int 1=0; i<n; 1+=N) {
. iI_vector={1,1+1,..1+N-1}
3} I_mask={i<n, 1+1<N, 1+2<N, . . i+N-1<N}
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int n;
cmplx coords[];
int color[] = new int[n]

for(int i=0; i<n; i++) {
int j=0;
cmplx c=cmplx(0,0)
while(mag(c) < 2) {
c=c*c + coords[i];
J++; -
} int n;
color[i] = j; 9mplx coords[]; )
int color[] = new int[n]

for(int i=0; i<n; i+=N) {
int[N] i_vector={i,i+1,.._ i+N-1}
bool[N] i_mask={i<n, i+1<N, i+2<N, .. I+N-1<N}

compIX[N] c_vector={cmplx(0,0),--}

while(1) {
bool [N] while_vector={
i_mask[0] && mag(c_vector[0])<2,

}
if(all_false(while_vector))

break;

c_vector=c_vector*c_vector + coords[i..i+N-1 : i_mask]

}

colors[i..i+N-1 : i_mask] = c_vector;
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GRAPHICS: 2012-2020



2008 GPU

DirectX 10 Pipeline
B fixeo




GPU




GPU

1/

ALU

10

(I




1@@% ¢ B3/

* OpenGL/DirectX API
" 100%

O

O

O

O




(1998)

CPU 100%

Unreal 1




2012

1998

60 MHz Pentium

16

320X200, 30 Hz

4 Teraflop

2012







REYES

\ /4

()




REYES

@

201D

e \J e

14

\

400

14 ™

\

400







2 (bin)
°  :1bin=8x8

= bin
= bin




— 1024x MSAA

(A )

. BSP




2012-2020




LESSONS LEARNED



20




m X
( )
o p)
= PlayStation 3 Cell 5
o “"GPGPU” : 10




. 3
= Unreal Engine 3:

= 2003:

° 2006:




CONCLUSION



END




