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Abstract: To restrain the power consumption of appliances such as TVs and air-conditioners, Energy-on-
Demand (EoD) systems have been proposed. In EoD systems, the home servers manage the power and
restrain the total power consumption by the cap control, which means controling the total power consump-
tion so as not to exceed a certain value. However, conventional systems do not provide frameworks to describe
the appliances control policy since they do not assume changing the power requests based on the policy. We
can realize the power consumption reduction based on the user’s policy by using the user described appliances
control policy. Hence, we propose a rule-based energy-on-demand system for reducing energy consumption.
In our proposed system, the user describes the policy with if-then rules. Our proposed system realizes EoD
by determining the power requests from the policy and the appliances specifications.
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Fig. 1 An architecture for EoD systems.
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Fig. 2 A process of rule compilers.
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Fig. 3 Our developped smart power strip.
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Table 1 Elements for appliance information file.
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Model - I
Operation | - B4
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Name

<Appliance>

<Model>12345ABCDE </Model>
<Operation ID="1" Power="700W” >3#fiZ1 % < /Operation>
<Operation ID="2" Power="600W” >lZ1% < /Operation>
<Operation ID="3" Power="500W” >§jiZ7 % < /Operation>
<Operation ID="4" Power="0W” >1)%< /Operation>
<Status ID="1" Name="JH&" >

<Name ID="1" >4 </Name>

<Name ID="2” > </Name>

<Name ID="3" >3 </Name>
< /Status>

<Status ID= Name="%EH" >
<Name ID="1">%> </Name>
<Name ID="2">%7 </Name>
< /Status>

< /Appliance>

4 ZEROBNBKEEH T 7 A v OBl (k)
Fig. 4 A part of an example of appliance information file for

an air-conditioner.
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Fig. 5 Screenshots of our developed rule compiler.
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Table 2 Elements for a global meta rule sets.
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Table 3 Elements for a local rule sets.
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< GlobalMetaRuleSet>

<GlobalMetaRule ID="1">

<If>
<OpeCon Appliance="7%{" Operation="3IZT2%” />
<StaCon Appliance="Fi#" Name="%{" Value="4>" />
<DateTimeCon From="-/7/1 0:0:0” To="-/9/30 24:0:0” />

</1f>

<Then>
<Operation Appliance="EEl” Operation="4712F2%" />
<Demand Priority="1" Appliance="%#" Operation="#I-7%" >
<QuasiOperation />
< /Demand >

</Then>

</GlobalMetaRule>

< /GlobalMetaRuleSet>

6 ZU— LAY L— VOBl (Hike)
Fig. 6 A part of an example of global meta rules.

<LocalRuleSet>
<Appliance Address="192.168.1.1" Socket="1" >%
</Appliance>
<LocalRule ID="1">
<If>
<Operation ID="1" />
<Status Address=7192.168.1.2” Socket="2" ID="2” Value="1" />
<DateTime From="-/7/1 0:0:0” To="-/9/30 24:0:0” />
</1f>
<Then>
<Operation Address=7192.168.1.2" Socket="2" ID="2" />
<Demand Priority="1" Power="700W” OperationID="1" >
<QuasiOperation />
</Demand>
</Then>
< /LocalRule>

</LocalRuleSet>

7 ZEEoa— VIV — OBl k)
Fig. 7 A part of an example of a local rule for an air-

conditioner.
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Fig. 8 A process flow of rule processing engine.
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Table 4 Data sizes for rules.
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Fig. 9 Compile times of rules.
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