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Execution Model

VI - Cuda Code

void advectVelocity(cData *v, float *vx, float *vy,
int dx, int pdx, int dy, float dt) {

uint3 grid = make_uint3((dx/TILEX)+(1 (dX¥TILEX)?0:1),
Cdy/TILEY)+C1 Cdy¥TILEY)?0:1), 1);

uint3 tids = make_uint3(TIDSX, TIDSY, 1);

updateTexture(v, DIM*sizeof(cData), DIM, tPitch);
advectVelocity_ki<<grid, tids>>>(v, vx, vy, dx, pdx, dy, dt, TILEY/TIDSY);

CUT_CHECK_ERROR( "advectVelocity_k failed.");
}

void diffuseProject(cData *vx, cData *vy, int dx, int dy, float dt,
float visc) {
// Forward FFT
cufftExecR2C(planr2c, (cufftReal*)vx, (cufftComplex*)vx);
cufftExecR2C(planr2c, (cufftReal*)vy, (cufftComplex*)vy);

uint3 grid = make_uint3((dx/TILEX)+(1 (RTILEX)?0:1),
(dy/TILEY)+(1 (dy¥TILEY)?0:1), 1);

gwisaoieLLienoowte vl venic
glDisableClientState(GL_TEXTU HRESULT hr;
g1Disable(GL_TEXTURE_2D);

// Finish timing before swap buffers to avoid refresh sync
CUT_SAFE_CALL(cutStopTimer(timer));
glutSwapBuffers(Q);

GTX200 71 Hot Chips 20



Software Architecture <3
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SIMT Multithreaded Execution <X

nvibia

® vt Single-Instruction Multi-Thread
applies instruction to independent threads

® SivT provides easy single-thread scalar
programming with SIMD efficiency
Warp: the set of 32 parallel threads
instruction scheduler that execute a SIMT instruction

warp 1 instruction 42

Single-Instruction Multi-Thread

Hardware implements zero-overhead
warp and thread scheduling

Each thread processor manages state for
up to 128 threads

SIMT threads execute independently
SIMT warp diverges and converges when
threads branch independently

Best efficiency and performance when
threads of a warp execute together
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