Project Objective  & Project Content
The objective of this homework is to explore organizing embedded software using mbed as the platform in context of a simple system. For this purpose, we monitor and control the data collection behavior of the sensors on FRDM-KL46Z. Furthermore, to save the data for future use,  we upload the sampling data to Xively service. The overall diagram is showed in fig.1.
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Design Description
Data Collection
Data collection is managed by FRDM-KL46Z. User’s behavior may only change its configuration. We introduce a timer interruption in [CPU PART NUMBER] to collect sensors data at intervals, which is shared among all the sensors. The timer interrupts every 0.1 seconds (this can be changed based on TIME_ACCURACY). Sensors collect data if its interval is reached. 

Data Transition
FRDM-KL46Z is physically connected to PC over USB, which guarantees a high baudrate of 962100 bps. Moreover, the serial-over-USB driver enables the mbed to communicate with PC using UART protocol. Since the mbed can be perceived as a slave to the PC, we make it collect and send data, while PC is responsible for generating commands. 
To ensure efficiency, we pack the sensor data as well as PC command into frames in Bytes, rather than strings in characters. The frame format is shown in fig.2.
Data_Frame:
	1 Byte
	3 bits
	5 bits
	1 Byte
	(Varied Size)
	1 Byte

	HEADER
	dataType
	snsType
	dataNum
	data
	TAIL


Command_Frame:
	1 Byte
	3 bits
	5 bits
	4 Byte
	1 Byte

	HEADER
	cmdType
	snsType
	Interval
	TAIL



Comments:
	1. HEADER: 	0x02, constant, indicating the start of a frame
[bookmark: _GoBack]	2.dataType: 	0x00 – INT		0x01 – LONG	
0x10 – FLOAT	0x11 – DOUBLE
	3. snsType:	0x00000 – LIGHT_SENSOR	0x00001 – ACC_SENSOR
			0x00010 – MAG_SENSOR	0x00011 – TOUCH_SENSOR
			0x00100 – ADC_SENSOR
	4. dataNum: 	data number. Number of data pack in the frame
	5. data: 	sensor data. How it is packed is based on dataType and dataNum
	6. cmdType:	0x000 – START	0x001 – STOP		0x010 – SET)INT
	7. Interval:	sampling rate. Representing a float of 4 Bytes.
	9. TAIL:	0x0A, constant, indicating the end of a frame
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