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Power Consumption Reduction Method of
Real-time Communication Responsive Link

SHUMA Hagiwaral Kourer Osawal NOBUYUKI YAMASAKI!

Abstract: Embedded distributed real-time systems require real-time constraints and low power consump-
tion. In this paper, we propose a method to reduce power consumption with a guarantee of communication
bandwidth, using Responsive Link that is a communications standard for real-time systems. The proposed
method controls the division ratio of the clock which is supplied to the communication module based on
utilization of communication bandwidth and changes the operating frequency to reduce power consumption.
Furthermore we control communication speed by changing sampling rate of a signal and enable communi-
cation between nodes that have different operating frequencies to control operating frequenceies for each
node. The results of the simulation with power consumption measured on actual machine show the proposed
method guarantees bandwidth and reduces power consumption.

Keywords: Distributed Real-Time System, Responsive Link, Power Reduction, Communication Speed Con-
trol, Frequency Control
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Algorithm 1 000000000 OOO
1: Link_Speed < PLL/Mode2

2: Max_-Use_Band < 0

3: for all N; € N do

4 Adjacent < {Ny | N, € N, 3link; 1}

5 for all N; € Adjacent do

6 Link_Use_Band < max{U; ;,Uj;;}

7 if Link_Use_Band > Max_Use_Band then

8 Max_Use_Band < Link_Use_Band

9 end if

10: end for

11: Optimal _Ratio < Link_Speed/Max_Use_Band
12: set_nearest_division_ratio(N;, Optimal _Ration)
13: end for

Algorithm 2 00 ModeOOOODOOODO
1: for all N; € N do
2:  Node_Div + get_division_ratio(N;)

3: Adjacent < {Ny, | N, € N,3link; 1}

4:  for all N; € Adjacent do

5: Adjacent_Div < get_division_ratio(N;)
6: Speed_Ratio < Adjacent_Div/Node_Div
7 if Speed_Ratio > 1 then

8: Mode < Speed_Ratio x Mode2

9: set_link-mode(Njy, link; j, Mode)

10: end if

11: end for

12: end for
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