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Research on STDS algorithm designing based on dynamic task scheduling

LIU Zheng
(College of Computer Science and Technology, Harbin Engineering University, Harbin 150001, China)

Abstract ; Efficient task scheduling is the key for multi-core systems to achieve high performance. However, most of
the existing multi-core researches on task scheduling algorithms focus on algorithm optimization and load balancing
under the static scheduling rather than dynamic scheduling and dynamic load balancing. Scalable task duplication
based scheduling (STDS) is a new dynamic-balanced algorithm based on core load balancing. STDS was put for-
ward specifically for dynamic scheduling and integrating the characteristics of heterogeneous multi-core. It shortens
scheduling time by reasonably setting the scheduling granularity and reducing the frequency of scheduling. STDS
sets the maximum and minimum ranges of the kernel load according to the different processing performance of each
core of the heterogeneous multi-core processor, therefore controlling the core load at the same level and achieving
the effect of load balance. The wait time of task and communications between tasks and kernel load will be consid-
ered together to pick up the most appropriate task during scheduling. The importance of each element can be adjus-
ted by assigning another value to the real-time factor and load factor enabling it to adapt to various environment. The
experimental results verified that the STDS algorithm is more efficient in the system with the most kernels. It also
keeps a good load balance while maintaining the speed of task execution processing.

Keywords: dynamic task scheduling; load balancing; scheduling granularity; waiting time; heterogeneous multi-

core system
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Fig.3 Change of scheduling times in the situation of

different scheduling granularities
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Table 1 Change of load balancing in the situation of differ-

ent scheduling granularities

VR P, /% P/% P,/% Py/%

2 19.61 20.44  20.37 39.58
8 20.11 19.80 21.19  38.90
14 22.51 19.13 20.91 37.45
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Fig.4 Change of scheduling times in the situation of

different load factor
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Table 2 Change of performance in the situation of differ-

ent real-time factors

B AWT of Top 100/ms AWT of All/ms =4 TH}[E]/ms

0 7603.11 689.446 32562
0.4 6 752.75 1 084.344 34 250
0.8 6179.30 901.595 34922
1.0 4838.11 882.158 35125
2.0 4517.32 911.572 35756
5.0 4497.84 926.485 35998
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Table 3 Value of parameters in the situation of different

quantity of cores

W E 1 5, 5, B
2 3 173 2/3 0.1
4 4 172 172 0.1
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Fig.5 Comparison of running time among STDS,
Min-Min andVinay
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