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[1] NVIDIA Corporation. CUDA Programming Guide, V4.0.
[2] NVIDIA Corporation. CUDA Toolkit, 2012. Version 4.2 as of Sep.
2012, http://developer.nvidia.com/cuda/cuda-downloads.
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2 Warp

3 Single Instruction Multiple Data (SIMD)

4 Streaming Multiprocessor (SM)

5 Compute-Intensive Low Memory Access (CILMA)
6Fermi

7 Single Instruction Multiple Thread (SIMT)
8 Cache

9 Network-On-Chip (NOC)

10 Memory Controller

11 Off-Chip Memory

12 Reduced Bandwidth (RBW)
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Abstract

With the advent of CUDA architecture, Graphic Processing Units (GPUs) have become a desirable
platform for general purpose processing. In recent years, bandwidth of GPUs has been increased
constantly with the growth of processing capability and on-chip resources. At first sight, the direct
relation between the performance and bandwidth of the GPUs seems rational. Since workloads
process the amount of data that they read from the memory. However, by looking deeper at
different workloads, we can find out that a significant number of workloads underutilize bandwidth.
This is while the utilization of processing cores and on-chip resources is still high. Therefore, it is
not necessary to maintain the direct relation between the performance and bandwidth of the GPU
for every workload. In this research, we first propose a new approach to design high-performance
low-bandwidth GPUs based on the obtained observations and then investigate the opportunities of
the freed-up space arising from the lower bandwidth and provide solutions to utilize this space.

Keywords: General Purpose Graphics Processing Unit (GPGPU); bandwidth; processing capability;
improving performance.



