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Brook Language

Streams Kernels Reductions

collection of records requiring similar computation functions applied to streams compute single value from a stream
« particle positions, voxels, FEM cell, ... « similar to for all construct

Ray r<200>;
float3 velocityfield<100,100,100>;

reduce void sum (float a<>,

kernel void foo (float a<>, float b<>, reduce float r<>) {
out float result<>) { r += a;
similar to arrays, but... ) result = a + b; }
 index operations disallowed: position[i] o 100
i float a<100>; oat a< >;
* read/write stream operators ) float b<l100>: float r; r = a[0];
streamRead (r, r_ptr); float ¢<100>; for (i=0; i<100; i++) for (int i=1; i<100; i++)
streamWrite (velocityfield, v_ptr); i1 L Cl ie sum(a,r); r += a[i];
foo(a,b,c); c[i] = a[i]+b[i]; 7
kernel void foo (float a<>, Gather Streams USIng Stream Shape. Matrix MU|tIp|y
float b<>, float t . . .
float arréy[] , itexlr float n<>, — Indirect addressing of stream data allowed inside kernel void mul (float a<>, float b<>,
out float result<>) { kernels. out float result<>) {

_ * . . result = a*b;
result = array[a] + t*b + n; — Argument passed with array syntax

o - * float array[] reduce yeid gun (et v
oat a<100>; — Maps to depended texture looku result += a; V[ mu
float b<100>; p P p } v
float c<100>; Iterator Streams float matrix<20,10>;
float array<25> . o i . ﬁOﬂ: :ecmrgé }gif
iter float n<100> = iter (0, 10); — Special stream type preinitialized with sequential o3t Cemeae N2 sum
values (1,2,3,4,...). © (mates cor + ,
. mul (matrix,vector, tempmv) ;
foo(a,b,3.2f,array,n,c); - iter float s<100> = iter(0.0£, 100.0f); sum (tampmy | result] T
« sinitialized with 0.0, 1.0, 2.0, ..., 99.0
— Kernel Code .
: Brook GPU Runtime
BRCC Compiler e )
: oo Eloats mepposc) { Kernel execution

Based on ctool | mevees = pos + vel[pos]*timestep; — issue screen size quad

~ http://ctool.sourceforge.net ) ) « texture coords provide stream positions
Leverage vendor shader compilers i’y Compiled GPU Code Reductions

— Microsoft: fxc “3::201:‘24:222"2322‘ e b e — multi-pass method

— NVIDIA: cgc . i rerpe [ Tepietar fet), . o]

i . 00.CpP uniform floatd vel_scalebias : register (cl), .

Converting kernels into shaders R D e B (D BEED

— st fetch d st pos = tExZD(_tex_pos, _tex_pos_pos) .xy;

stream fetc a_n store n“p"»f _t:xOZSD(veJ, (pos) .xy*vel_scalebias.xy +
— gather operations brt . nmm:::ummn.m 5
) ) 2 - _OUT.x = nevpos i _OUT.y = newpos.y:
r(teglljstfer n:.applng | Directx | openGL|| cPu | e
— stub function L )

Virtualization Applications GPU Results

Stream size and dimensions

— packing streams into 2D segmented memory space 74 compared against:
— compiler inserts address translation code o Intel Math Kernel Library
- 61 —— Atlas Math Library
float matrix<8096,10,30,5>; .
it hasiedd 9] [ pentium 4 3.0 Gz |
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