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Abstract

Recently, GPGPU has been widely used for general-purpose processing as well as graphics
processing by providing optimized hardware for parallel processing. Memory system has big
effects on the performance of parallel processing units such as GPU. In the GPU, hierarchical
memory architecture is implemented for high memory bandwidth. Moreover, both memory
address coalescing and memory request merging techniques are widely used. This paper analyzes
the GPU performance according to various memory organizations. According to our simulation
results, GPU performance improves by 15.5%, 21.5%, 25.5%, 30.9% as adding 8KB L1, 16KB L1,
32KB L1, 64KB L1 cache, respectively, compared to case without L1 cache. However,
experimental results show that some benchmarks decrease performance since memory
transaction increases due to data dependency. Moreover, average memory access latency is
increased as the depth of hierarchical cache level increases when cache miss occurs significantly.
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GPU Parameters

Number of Shader Core

30

Warp Size

32

SIMD Pipeline Width

8

Number of Threads / Core
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Number of CTAs / Core

8

Number of Registers / Core 16,384(Byte)
Shared Memory / Core 32(KB)
Number of Memory Channels 8

Bandwidth per Memory Module 8(Bytes/Cycle)

DRAM Request Queue Capacity

32

GDDR3  Memory Timing

tCL=10, tRP =10, tRC=35, tRAS=25, tRCD=12, tRRD=8
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Value

Topology

Crossbar

Routing Mechanism
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Routing Delay

Virtual Channels

Virtual Channel Buffers
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Input Speedup

Flit Size(Bytes)
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