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Adaptive Load Balancing algorithm based on coordinate dynamic transformation

algorithm for dedicated transformer acquisition terminal

FAN Wenjing, SUN Jianfeng, HUO Chengxin, GAO Yang, LI Yibiao
(State Grid Qinghai Marketing Service Center, Xining Qinghai 810016, Chna)

Abstract: To avoid the phenomenon of significant load differences in dedicated transformer
acquisition terminals affecting their operational stability, an Adaptive Load Balancing(ALB) algorithm
for dedicated transformer acquisition terminals based on a dynamic coordinate transformation algorithm
is proposed. The load information of the dedicated transformer acquisition terminals is collected using a
distributed information acquisition method, and the collected load information is quantitatively
processed through a centralized migration method. By combining the weighted average algorithm with the
bilinear interpolation of the residual of the dedicated transformer acquisition terminal nodes, new
coordinates for the dedicated transformer acquisition terminals are obtained through dynamic coordinate
transformation. Based on the coordinate positions of the dedicated transformer acquisition terminals, a
star structure is established for each terminal node. Combined with the collected load information, the
relationship between the load and the load transfer threshold is employed to determine whether the load
of the dedicated transformer acquisition terminal nodes is balanced. When the load is unbalanced, it is
necessary to identify overloaded nodes and establish a backup node table based on a binary tree to
transfer the load from the overloaded nodes to the backup nodes, thereby achieving adaptive load
balancing of the dedicated transformer acquisition terminals. Experimental results show that the
application of this algorithm can effectively alleviate the pressure on overloaded nodes and achieve a
balanced load state for the dedicated transformer acquisition terminals. The coordinate transformation
error is relatively small. It can effectively reduce the response time for load balancing of the dedicated

transformer acquisition terminals, enhance throughput, and improve load balancing performance,
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resulting in a good load balancing effect.
Keywords: coordinate transformation; dedicated transformer acquisition terminal; load balancing;

star structure; overloaded node; lightly loaded node
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Fig.2 Load balancing effect of dedicated transformer acquisition terminal
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Tablel Comparison of response time of different algorithms(unit:s)

number of file request connections reference[3] method reference [4] method reference [5] method proposed method
100 0.34 0.39 0.37 0.31
200 0.42 0.58 0.46 0.40
300 0.53 0.69 0.58 0.47
400 0.61 0.71 0.64 0.48
500 0.69 0.79 0.71 0.48
600 0.75 0.82 0.79 0.56
700 0.79 0.93 0.84 0.61
300 0.90 0.99 0.91 0.68
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Table2 Comparison of throughput of different algorithms(unit:bit)

number of file request connections reference [3] method reference [4] method reference [5] method proposed method
100 5.01 4.15 4.95 5.23
200 437 3.87 4.16 6.31
300 4.73 3.92 4.51 5.47
400 5.24 4.69 5.03 6.53
500 4.21 2.97 3.98 577
600 4.78 3.17 4.53 5.99
700 4.61 3.06 3.99 6.28
800 3.99 2.68 3.84 5.62
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Table3 Comparison of execution time of different algorithms(unti:ms)

Fig.4 Comparison of load balancing degrees of

execution time
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