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A Middleware for Assisting Stream Processing
in CUDA Programs

SHINTA NAKAGAWA, ! Fumiaiko Inof!
and KENICHI HAGIHARAT!

This paper presents a middleware for achieving stream processing on the
graphics processing unit (GPU). Our middleware works for compute unified
device architecture (CUDA) programs. It is designed to reduce development
efforts needed for overlapping GPU computation with data transfer between the
CPU and the GPU. To maximize the efficiency of this overlap, the middleware
dynamically determines the appropriate order of API executions, such as the
kernel invocation and the data transfer functions. Using our middleware, de-
velopers can achieve overlap by replacing CUDA functions with our functions.
In experiments, we apply the middleware to practical applications. As a result,
it reduces the execution time by 14%. We also find that there is no overlapping
effects for texture-based applications.
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1: float *d.in, *d_out;
2: cudaMalloc((void **) &d_in, memsize); // allocate device memory
3: cudaMalloc((void **) &d_out, memsize);
4:
5: // process m tasks
6: for (int i = 0;i < m;i++) {
7:  cudaMemcpy(d-in, h_in + memsize * i, memsize, cudaMemcpyHostToDevice);
8:  kernel<<< blocks, threads, 0 >>>(d-in, d_out, ...);
9:  cudaThreadSynchronize();
10:  cudaMemcpy(h-out + memsize * i, d_out, memsize, cudaMemcpyDeviceToHost);
11: }
B4 AVIFNOa—F
1: obj.setupStream(n); // setup the number of streams
2: obj.startSection(); // start Control thread
3:
4: float *d_in, *d_out;
5: obj.createDeviceBuffer(&d_in, memsize); // allocate device memory
6: obj.createDeviceBuffer(&d_out, memsize); // for each stream
7:
8: // process m tasks with n streams

©

: for (int i = 0;i < mji++) { // iis the task number

10:  obj.download(i, d-in, h_in + memsize * i, memsize); // download data to device
11 obj.launchKernel(i, blocks, threads, 0, kernel, // launch kernel

12: make_arg(d.-in), make_arg(d-out), ..., NULL);

13:  obj.readback(i, h-out + memsize * i, d_out, memsize); = // readback result to host
14: }

15: obj.synchronize(); // wait for completion of tasks

16: ...

17: obj.finishSection(); // finish Control thread
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