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Figure 8: Execution on Server 2 with various numbers of threads per CUDA block.
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Table 1: Configurations of the two evaluation systems.

e Smaller images (256x256, 512x512, 1024x1024)
» less synchronization inside the block

* Larger images (2048x2048, 4096x4096, 8192x8192)
» threads can be uniformly separated into two warps

which are standard-compliant and the case of 4 blocks per segment as a lower limit of our
experiments.

Speedup of DWT execution on the GPUs of both servers (upper
right) . BPE kernel vs. BPE function (CPU) speedup (in most

cases a slowdown is measured; CPU/GPU < 1). (lower right)
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Figure 9: Execution on Server 1 with variations on image-blocks per segment in the BPE kernel

» branch

* Smaller images

» each thread is assigned less workload
divergence
coalescing have smaller impact

* Larger images
» execution time decreases, regardless the number of
image-blocks per segment
» the workload is larger
» can effectively hide the inter-warp latencies.
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Figure 4: Assignment of blocks to the image input
array (image size 12x12, block size 4x4).

The main remarks are the following:
* GPU execution outperforms CPU execution

* DWT delivers speedup over CPU execution
* Slowdown of the BPE execution

» very control-intensive task

» memory coalescing inability

* GPU execution in Server 1 delivers better
speedups compared to Server 2 (better
performance of the i7 CPU of Server 2)

Figure 7: Execution on Server 1 with various
numbers of threads per CUDA block.
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Two steps for DWT:

* row transform

e column transform

No transposition is done,
instead shared memory
is used to store the
transformed
during the 3 levels.
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The image is distributed into threads.
* Each thread processes a single pixel.
* A CUDA block processes an image block.
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Figure 5: Shared memory
layout after the transfer
and the extension of the
chunk of data of block 0.
(image size 10x10, , block
size 5x5)
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* First full CUDA implementation of CCSDS 122.0-B-1.
* GPU execution delivers to 1.1x to 2.1x speedup.

* BPE part of the algorithm limits the overall speedup.
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