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A Method of Heterogeneous and Reconfigurable
Task Partitioning Based on DAG
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Abstract: In order to realize high-performance and low-power
computing with task partitioning as the study object, the
heterogeneous reconfigurable computing definition and its
formal description were proposed and two task partitioning
methods, intra-node recombined and network rebuild, were
presented based on matching heterogeneous computing task
with reconfigurable architecture. Then the algorithm was
derived. Theoretical analysis and simulations prove the task-

partitioning algorithm to be valid.
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Program Example
S1 Read ij;/#@&& CPUY/
s2:fori,j<10°5;)
s3:a=i+j;
sd:a=i%j;
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S8 End
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Fig.1 Heterogeneity of heterogeneous computing
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Fig.3 Heterogeneous and reconfigure architecture
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Tab.1 Typical networking features parameters

mibsby o e om0 @

1 4es btz 2 N-1 N/3 1 EPN
1 4E 3 2 N/2 N/4 2

2 Y A 4 2 (NV2-1) 2/3 NV2 N2 63 (21

2 Y [ 2R 4 N1z 1/2 NV2 2N1/2 32 (16)
k4En stk 2n nk/2 nk/4 nk/4 1(2 7(17;53)

ST log N n n/2 N/2 10 (5)
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Tab.2 Connection cost,makespan and runtime of different partition-strategies

g ZHRE Max-min %] 433 T NI W £ 2 i) 41
{nsre) Coon Luns T Con Luns T Coon Lons T
1 {20 20 4 10} 10.4 0.9 0.03 10.5 0.6 0.04 11.3 0.5 0.05
2 {40 20 4 10} 24.2 1.3 0.05 26.7 1.1 0.06 29.2 1.0 0.055
3 {60 20 4 10} 42.3 3.5 0.11 45.2 3.2 0.12 49.2 2.1 0.13
4 {80 20 4 10} 66.3 7.8 0.20 68.3 5.6 0.20 70.2 3.2 0.22
5 {100 20 4 10} 86.4 8.0 0.42 90.2 7.1 0.41 96.2 5.6 0.40
6 {20 40 4 20} 18.3 1.8 0.04 21.2 1.2 0.03 23.1 1.0 0.33
7 {40 40 4 20} 40.4 2.5 0.06 46.8 2.0 0.055 57.6 1.9 0.06
8 {60 40 4 20} 83.5 6.9 0.13 93.1 6.1 0.10 113.2 3.8 0.12
9 {80 40 4 20} 134.3 14.0 0.30 137.4 10.0 0.29 169.2 6.0 0.29
10 {100 40 4 20} 175.3 16.0 0.45 180.5 13.9 0.32 227.5 10.1 0.46
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