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Abstract
(CPU). Taking advantage of its powerful computer power has been a new research hotspot in database system field.

Heterogeneous architecture is the new trend of the development of computer system central processor unit

First, in order to enhance the query performance of column-oriented database, we proposed a data partition model which
is environmentally sensitive. The data partition model provides optimal data division for every processing unit dynami-
cally by monitoring the CPU occupancy rate. Then, for GPU memory access optimization, we proposed a DFAT estimate
model for prefetching, At the same time, we optimized GPU memory access based on coalesced access, We implemented
a sort-merge join algorithm on a PC with an integrated CPU-GPU chip, which adopts the out data partition model and

our cost model in prefetching. Our strategy is able to distribute data to different processing units automatically,and can

make sort-merge join achieve a performance improvement of 33% on coupled CPU-GPU architecture,
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FFSULH 3.0 IR 1A R W98 4T; s g1 S T84
temp_s_of fset FEHT 4R,

x5 Join(int*x R.a,int * R b,int[] h,int s_offset,
int size_h )
BAERER a,S b iRRSERBEOLA b h b SHUMBEM

I BN s_offset, h I K/NR size_h
Wl EEERITE
g
S1  (1)ts<s_offset;

(2)temp_s_offset=&uts;

(3)c <—calculate tuples which value equals ts in S, b;
S; (4) while tr<{=ts

6] if(tr==1s)

(6) join ts and tr;
) else
(8 &art++4;
S (9  while ts<C=s_offset+size_h

(10) repeat §;.%;
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6.1 TWIHE

LIS FRE [ FH OpenCL 1. 0,AMD APP SDK2. 9. In-

tel OpenCL RunTime, LB EFF £ HFIFE#E RS DWMS 1. 0,

AR 35 6 B Intel (R) Core (TM) i5-3210M CPU@ 2.5

GHz, it BB OB 2, RRERBECH 4, BF R/ R 3MB, £

& GPU 7 Intel HD Graphics 4000 GPU@650MHz, i1& 4%

UEBCH 16, B KR FBECk 512, 8GB DDR3@1600MHz HE.
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CPU B SE N 12. 27GB/s, BAEE R 17. 65GB/s(#E
). GPUBNEEH LR 8. 51GB/s, BHEH R R12. 24GB/s,
BAER Sy Windows 7, FF & 35 35 25 Microsoft (R) Visual
Studio 2010, SZIAEFH SSB ¥iB4E , K/N R 300M,
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