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Research on Memory Hierarchy and Load Balance Strategy
in Heterogeneous System Based on GPU

MA An-guo, CHENG Yu,TANG Yu-xing, XING Zue- cheng
(College of Computer, Natinal Univ. of Defense Technology, Changsha 410073, China)

Abstract: Owing to the revolution of GPU architecture and mprovement of developing platforms, GPU is widely used in scientific
computing nowadays. Relationships among GPU architecture, programming model and memory hierarchy are illustrated by analyzing
memory hierarchy and exploring key performance features of GPU. Three basic load balance strategies on mapping applications onto GPU
are presented: Prefetch, stream computing, task division. The effective relationships among different factors and optimization efficiency
are tested and exposed by experiments.
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Tab.1 Experiment platform
1 2
CPU Intel Core2 E7200 (2 533GHz) Intel Core i7 (2 67GHz)
GPU NVIDIA GeForce 9800 GI'X( 1. 84 GHz+ 512MB ) NVIDIA GTI'X280( 1. 3GHz+ 1GB )
GIGABYTE EDP43- DS3L( PCle 2. 0 x 16) GIGABYTE EX58- UD4( PCle 2.0 x 16)
1 GPU GPGPU
GHU ,
) &L )
; GPU )
, 2005 ,AMD  Xenos
, 2006 CIM( Close
To Metal) ,NVIDIA 206 11 CUDA ( Compute Unified Device Architecture) ,
G8 CUDA C'M  CUDA
CPU,GPU , GPU
NVIDIA  G80
, GT200 10 (Thread Processing
Clusters, TPC) , TPC 3 ( Streaming Multiprocessor, SM) SM 8
( Streaming Processor, SP) 64 ( Special Function
Unit, SFU),
GPGPU ( General Purpose Computing on GPU) GHU
GPU
, [5- 6] [7-9] [10- 12] [13-14] GPU
Volkov' ™ GPU
, GPU Cache TLB ,
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CPU  GPU : Castillo " -
BLAS, PLAPACK —ibFlame GPU , Quintana-Or-
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Fig. 1 NVIDIA GPU memory hierarchy
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Fig.3 Stream computing performance on platform 1
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Fig.4 Task division in system level
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Fig.5 Task division on platform2
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Fig. 6 Comparison of three ways of task division
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