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Our intention is to sample data 5 times a second so we can capture the quick changes in RPMs.  This requires us to grab both RPM and GPS data.  The GPS data will be structured as follows:

1 Byte

 1 Byte

     4 Bytes

	Direction 

(N, E, S, W)
	Degrees
	Minutes.Seconds


This general format will be used for both longitude and latitude, whereas for longitude only the E and W directions will be available and for latitude the N and S directions.  Thus, to get a complete coordinate, 12 bytes will be needed per sample.

For RPM data, we will be using a 2-byte integer value.  This will have to be sampled alongside the GPS data, since the two complement each other.  Thus, for every sample, we need 14 bytes of data, totaling 70 bytes per second.

   6 bytes  = latitude / sample

   6 bytes  = longitude / sample

+ 2 bytes  = RPM / sample

   14 bytes total / sample   *   5 samples / second  =  70 bytes total / second

The Basic-X 24 only has 400 bytes of RAM space.  However, the Atmel AT45DB321B flash device we are using has two 528 byte buffers we can use.  At 70 bytes / second, we can fill our buffer on the microcontroller within 5 seconds (the excess 50 bytes will be needed for program operation).  To be able to retrieve more data, the contents of the RAM must be dumped to one of the two buffers.  This however leaves 178 bytes excess in the buffer, which is a little over 2 seconds’ worth of data.  Thus, we intend on using an alternating pattern of dumping data after 5 seconds, then again after 2, and repeating this cycle, alternating buffers after each cycle.  This will allow us to maximize the amount of data we store into the flash device.  

The notion of the alternating buffers is primarily because we have them, and flash devices take significantly longer to write to than RAM.  Thus, if we take advantage of the multithreaded capabilities of the Basic-X 24, we should be able to write one buffer to the flash device while filling the other buffer with the contents of the Basic-X 24’s RAM.  Since we are writing to these buffers in rather large increments of time, the issue of having to write to a buffer before it has emptied into the flash memory array is most likely non-existent, and in this case the extra buffer really just affords us an extra 528 bytes of RAM.
Filling the buffers this way still leaves us with 38 excess bytes in every buffer:

528 bytes – (70 bytes * 7 seconds) = 38 bytes excess

We can use this space for storing timestamps, which take up 10 bytes each (natively):

2 Bytes
1 Byte

 1 Byte

 1 Byte

 1 Byte

  4 Bytes

	Year
	Month
	Day
	Hour
	Minute
	Second


With some data massaging, this total can be reduced, but the benefits of doing such are not apparent, since we have the free space anyway.

In addition to this, we will have a start and stop byte to make data analysis easier.  During the analysis, the start byte will tell the analyzer that the next 10 bytes are the timestamp, and then every 70 bytes after that contains a second’s worth of data, up until it hits the stop byte.  The time stamps of every entry can be inferred by the timestamp, since they are all offset by 1 second.  This yields the following layout:

|(-------------------------------------------  70 Bytes ---------------------------------------------(|

1 Byte
   10 Bytes

	Start Byte
	Time Stamp

	1 Second’s Worth of Data

	1 Second’s Worth of Data

	1 Second’s Worth of Data

	1 Second’s Worth of Data

	. . . 

	Stop Byte


The timestamp will be recorded at the start of a useful period for data acquisition.  This layout will only become problematic if our device registers a period of useful information more than 3 times in 7 seconds.  This should never be the case however, since the time span is so small – it would require useful events to occur in sequential seconds in time.

This layout will provide us with all the information necessary to perform a full scale data analysis.  However, it will only provide us with about 15 hours of continuous data.  This really is not deemed as a major problem however, due to the infrequency of events that we are recording.
