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Abstract

When OpenCL programming model is applied to ARM + DSP heterogeneous multi-core platform,
there are still some problems such as low core utilization and low development efficiency. Based
on AM5728 heterogeneous development platform, this paper studies the OpenCL heterogeneous
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programming model and proposes a dynamic optimization algorithm for heterogeneous multi-
core computing. Analyze the calculation method of the optimal data segmentation ratio, determine
the principle of data segmentation, and the dynamic algorithm will dynamically adjust the cor-
responding parameters according to the operation. The design of the test system is completed, and
the results of Sobel algorithm and Singular Value Decomposition (SVD) algorithm driven by com-
puting acceleration and OpenCL heterogeneous programming model are shown. The completion
time of the algorithm under two different modes is analyzed. The test results show that the opti-
mization algorithm reduces the execution time of Sobel algorithm to 72.2% of the original execu-
tion time, and the SVD algorithm to 80.2% of the original execution time.
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Figure 1. OpenCL execution process
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Figure 2. Design diagram of dynamic optimization algorithm for parallel computing
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Figure 3. Calculation completion time diagram
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Figure 4. One-dimensional data calculation
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Figure 5. Calculation of two-dimensional data
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Figure 6. Two-dimensional matrix abstraction
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Figure 8. Flow chart of OpenCL device establishment time measurement procedure
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Figure 9. Data transmission time of different data sizes
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FRZ O TS FER 1], T2 E A EC LGB 5. B A SOR FH 5 2415 5 A 38 50 32 2 Dfe s A
HERE, PRISEIAY % FE L AL DL KRR/ 1M EE 5 IE ARM 3 Al DSP 3 i AT 0
PGS E, HER M G PATRAE E A, K AR TS A BRAT IR B 18] — I N Sfed2: A iny2: ()3 S5
(P, THEL ST ST T R I )

AbFE AR B 2R A AT I ] 5 AR 28 1) EAA BB R K R, ARERFE KA ARM .0 1500
MHz, DSP #0224 750 MHz, {H DSP 1%L ARM %0 B K G v 55, DRI 2 HA B v B30 V8 B I [ A 4
ERITEOL. AT R EIEEARYE, G2 illE, BRI RE 10 B,

ARM:i %12 50 18] o5 DSP i il iz 5 [a)
101 '
9 b 4
(2} 2}
E 8 1 E
£ £
6} - 8 -
L L L L 7-5 L L L L
10 20 30 40 50 10 20 30 40 50
BT IR E BT IREK
1 ARMi 3feid iz S 1] o5 DSP #ii3feid:iz FEm 1]
12} - 9t -
(2} (2}
£ £
= &=
8t - 8| -
6 : : : : 7.5 ' ! ' '
10 20 30 40 50 10 20 30 40 50
IBATIREL BATIREL

Figure 10. Addition and multiplication operation results at ARM and DSP
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Figure 12. Sobel algorithm operation results
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Table 1. Comparison of Sobel algorithm acceleration time by different methods
= 1. FRIFEXT Sobel BE MRS EXTEE

JniE 75 OpenCL Ak S hnig L
SiEFSpaiy 1.4 ms 1.4ms 1.0
IR E PG e 4 3.2ms 3.2ms 1.0
X J7 AR 56.1 ms 39.6 ms 0.706
NG 56.0 ms 39.6 ms 0.707
BT 18.9 ms 14.1ms 0.746
psenn 135.6 ms 97.9 ms 0.722

HiIe 145 R AT 50, OISR £ OpenCL B (X 2EAl 113 ARM 2 515, @B EIEIRT)
B2 AN T BRI ), BrRAIE AL BB R b 50%M R . HA bR B TR T R R BB AR L
/0Ny BT RATH SR B o 2 AR S R
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T 2 NZRAE L FBAE P R BB [R]0 FRLAS 512 4T 50 IR IME, JR7R T OpenCL w5 AL F ik
S SVD s [ L, 2 EHH T 0 AR I O AR A . AR R A R HE T
ML, O HUAERRE I E R . LR BB A SR ORI A B (1 b 2 DA K AT S T B8 2 7E ARM I 5E /i, A
W 77 3T FE A (R AH [F] o 3 A8 0 R0 R B (Y B A D e s ia B0, Hovh 3 Al o v SR
R, R E IR EIR A NS, A A R ER, BT EEE RN, AR R B
AT o O FELHE P 1) B A S O AE RV B, SR A BRI a Ok Bl AN T SR R AT I, BT DAAE R A R
B2 A, o FELHE B EE A T A I R S A, RS AT N )R/ AR ) OpenCL 2w A2 AL ) 80.2%.

Table 2. Comparison of acceleration time of SVD algorithm by different methods

= 2. AREIFEN SVD B3 it ) %ttt

Iz 77 = OpenCL RAEE i ) b

A R ERCHRE 1 1.6 ms 1.6 ms 1.0

O AR R S 0.2ms 0.2 ms 1.0
SVD 73 fif 80.2 ms 65.2 ms 0.813

SVD HEF Kk EL 0.2 ms 0.2 ms 1.0
O FLAE R E A 174 ms 12.7 ms 0.731
Bt 99.6 ms 79.9 ms 0.802
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