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Abstract

The graphic processor unit (GPU) has been developed to process not only graphic data but also general system data. It
shows a better performance than CPU in algorithm for 3D graphics and parallel program. In order to execute algorithm for
CPU on GPU, we should understand about GPU architectures and rewrite program considering parallel processing
capability and new memory model of GPU. For this reasons, a performance prediction model for the algorithm and its
predicted performance through GPU system are required. These can predict problems in GPU application development or
construct a performance evaluation standard for GPU. In this paper, we applied the AES encryption algorithms on our
performance model and accomplished performance prediction with high accuracy under a heavy workload.
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Table 1. Hierarchical memory structure.

Type | Location | Cached | Access| Scope | Lifetime
Register | On no R/W | thread| Thread
Local Off no R/W | thread| Thread
Shared On no R/W | block | Block
Global Off no R/W all Host
Constant| Off ves R all Host
Texture Off yes R all Host
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Table 2. Modeling Parameters.

Architectural Parameter | Code Parameter

GPU System

- Memory transfer

Source Code

- Parallel execution
- Kernel launch

- Clock speed

- Pipeline stages

- Instructions

- Divergence
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Table 3. Experimental environment.
CPU Intel Core2Duo E7300@2.66GHz
RAM DDR2 SDRAM 4GB
(O8] Windows 7 Enterprise 32 bit
GPU NVIDIA GeForce GTX260
Compiler Visual Studio 2008 Professional

v
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Table 4. Features of NVidia GeForce GTX260.

Compute Capability 1.3
CUDA Version 4.2
Driver Version 301.42
CUDA Core 216(27 = 8)
Processor Clock 1350MHz
Memory Clock 1053MHz
Graphics Memory GDDR3, 448bit, 896MB

e Host to Device memory copy
¢ Kernel launch overhead
¢ Kernel execution

e Device to Host memory copy
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