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Database issues and solutions for the test during the summer in Moraga House
Requirements
We want to save sets of data during the real-time test of the DR system in Summer 05 in order to analyze them later. These data will be stored in a database located on a server of UC Berkeley. They will not be stored in the laptop in the house, thus the controller should not rely on an access to them for processing (even for learning).
The data we want to save are:
· Input from real sensors:
· Temperature measurement of all the different areas
· On/Off status of all the appliances
· Consumption of all the appliances
· Occupancy of all the areas
· Weather station : anemometer, pyranometer (both total horizontal and diffuse radiation)

· Output to real actuators:
· Traffic light order on non-controllable appliances
· On/Off order of the controllable appliances

· LCD screen information to display

· In particular : Heat and Cooling order

· Input or output of simulated components:

· Price information from the price generator

Solution
We can use a MySQL database located on a server of UC Berkeley to store the data. All the required software is free and familiar for many of us.
We have to:
· define the database organization (see next pages)

· write the PHP code to operate the database.
· and incorporate a “recorder” in the laptop that will send the collected data to the database at regular intervals (e.g. 1 hour). I think the recorder should be integrated in the Java code of the controller in order to have access to all data (thus it should be programmed in Java). A first action of the recorder could be to store on the laptop, in temporary files such as text or XML files, the last set of data used by the controller, and a second action of it could be to communicate the data of theses files to the database before erasing them. Or if the laptop has enough resources, the recorder could keep the data in RAM.
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Database organization

All the input/output data (temperature changing, actuation of appliances…) we want to record can be considered as event. We can then store all the data in only one table in the MySQL database using this concept of “event”. This makes the organization very simple. The following array shows an example of fields we can use:

Table of Events
	ID#
	Sensor/Actuator Id
	Value
	Day
	Time

	1314
	1
	79 F
	112
	09:35

	1315
	2
	On
	112
	13:20

	1316
	3
	Off
	112
	17:30

	1317
	4
	15cts/KWh
	112
	18:00

	1318
	5
	1000 KWh
	113
	06:00


Table of Sensors/Actuators
 .
	ID#
	Sensor/Actuator
	Location
	Unit Id

	1
	Sensor
	Kitchen
	1

	2
	Sensor
	Stove
	2

	3
	Actuator
	Pool Equipment
	3

	4
	Sensor
	Price
	4

	5
	Sensor
	Fridge
	5


Table of Units
	ID#
	Information
	Unit

	1
	Temperature
	F

	2
	On/Off
	On|Off

	3
	On/Off
	On|Off

	4
	Price
	cts/KWh

	5
	Consumption
	KWh


Filtering

The quantity of data stored in the database can become rapidly huge is we store all the events. Thus, we will have to eliminate useless or redundant information.
The best example is temperature measurement. If the temperature in the living room don’t change significantly for 2 hours, and if the sample time for measurement is 1 minute, we will not save 120 events “Temperature Living Room=78 F”, whereas only one is enough. Thus we can decide to save a new event of temperature only if the difference of temperature with the last value is bigger than a certain threshold of tolerance as shown in the following figure: 
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Next step

The next step will be to think about how we can save data to allow the controller to access information needed for learning.
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Figure 1: Global Scheme





Figure 2: Data organization in the database





Figure 3: Filtering of temperature events
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