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INTRODUCTION PROBLEM STATEMENT

e GPUs offer a great potential for speeding up floating- e The GPU is asynchronous to the CPU and optimized for throughput.

point intensive operations like ray processing. e Overhead for small batches is relatively large. In order to use the GPU
e With PS 3.0 hardware it is possible to use spatial effectively a large number of rays has to be submitted at once.
acceleration structures and optimized ray-object e Batching of rays is difficult to add to standard recursive raytracers, where
intersection tests in fragment programs. only asingleray is processed at a given time and the involved trace-functionis
e With the GPU as a co-processor for ray processing expected to return immediately.

the CPU can spend more time on complex shading e Furthermore reading back results may introduce a bubble in the command

operations. stream to the GPU which reduces performance.
COOPERATIVE THREADS METHOD
(AKA FIBERS, GREEN THREADS) e Primary rays is processed in parallel by a set of cooperative threads.
Thread ~_ e Upon calling a trace-function, the ray is inserted into the processing
Fiber A \ Fiber B queue and the current thread is put on hold by passing control to the next

void fiberMain() { void fiberMain() {

“worker” in the set of threads.

2n the size of the ray queue exceeds a given threshold, a batch is
the GPU, which begins processing the contained rays asynchro-
: e CPU and delivers the results in a texture.

all cooperative threads are in waiting mode, the available results
oved from the GPU and the affected threads are woken up, where
resumes after the call to the trace-function.

}. 3ce-calls still behave like.in the traditional implementation, but
o Cooperatlve nread ~ an be pro ' on the GPU.
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ONCLUSION

* Resolution: 4096x4056 Pigg ke ing intersection tests and tracing of rays maps well to the SIMD-style
* Phong lighting with one light'and 128 shado of GPUs and allows the CPU to evaluate complex material programs.
* Reflections down to a recursive depth of 425 arch has to be done on accelerated retrieval of results from the GPU,
* 4096 workers, batch-size: 64x64 rays ulti-core CPUs and the ideal configuration of the system (batch-

* 880,5 million rays traced in 1005.35 scRgus humber of workers, etc.) for a given image target resolution.
e 0.876 MRays/sec

e 78.168 secs spent waiting for gpu-data (7.78%)
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