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Power Use Cases:

Name: Powering Up Device

Actors: End User

Entry Conditions: None

Sequence of Events:
· User flips a switch to power on

· Device initializes itself

· Start “Diagnostic Test” use case

· Determine last stored location in flash memory

· Connect to GPS

· Start listening for RPM data

Exit Conditions: Device is ready to process data
Name: Powering Down Device

Actors: End User

Entry Conditions: None

Sequence of Events:
· User flips a switch to power off

· Store last used location in flash memory at end of EEPROM

· Power down Basic-X 24

Exit Conditions: Device has been safely shut down.
Name: Primary Power Failure

Actors: Forces external to the system

Entry Conditions: Device is running and relying on primary power
Sequence of Events:
· Send diagnostic information to LEDs

· Switch over to secondary power source (battery)

· If data transfer to USB pen drive is in progress, halt it (process must be repeated afterwards)

· Write “end byte” to flash memory buffer

· Dump contents of buffer to flash device

· Put Basic-X 24 in sleep mode

Exit Conditions: Data integrity will be preserved.  The microcontroller will be in a sleep state that it can be awoken from when the primary power source is made present again.  The GPS unit is left being powered so it need not be initialized again.

Name: Secondary Power Failure

Actors: Forces external to the system

Entry Conditions: Device is running and primary power has already failed

Sequence of Events:
· Write “end byte” to flash memory buffer

· Dump contents of buffer to flash device (have enough time to do this?)

· Put Basic-X 24 in sleep mode

Exit Conditions: Data integrity will be preserved.  The device will be completely powered down.
GPS Use Cases:

Name: Receive GPS Data
Actors: Basic-X 24 (clock)

Entry Conditions: GPS unit has been initialized by Basic-X 24

Sequence of Events:
· Every 1 / 5 of a second, Basic-X 24 will initiate a read from the GPS unit

· GPS unit sends longitude information over serial port

· Basic-X 24 stores information in RAM

· GPS unit sends latitude information over serial port

· Basic-X 24 stores information in RAM
· Resume main program execution

Exit Conditions: GPS data has been collected and stored in main memory
Name: GPS Failure

Actors: Basic-X 24

Entry Conditions: GPS unit stops responding to microcontroller

Sequence of Events:

· Send diagnostic information to LEDs

· Stop accepting data

Exit Conditions: The user will be notified via diagnostic codes on the LEDs that the GPS unit is malfunctioning.  The device must be serviced before it can start processing information again.

RPM Reading Circuit Use Cases:
Name: Receive RPM Data

Actors: Basic-X 24 (clock)
Entry Conditions: RPM reading circuit has been initialized by Basic-X 24

Sequence of Events:
· Every 1 / 5 of a second, Basic-X 24 will initiate a read from the RPM reading circuit
· Data will be read off A/D converter built into Basic-X 24

· Basic-X 24 stores information in RAM

· Resume main program execution

Exit Conditions: RPM data has been collected and stored in main memory

Name: RPM Reading Circuit Failure

Actors: Basic-X 24

Entry Conditions: RPM reading circuit stops responding to microcontroller

Sequence of Events:

· Send diagnostic information to LEDs

· Stop accepting data

Exit Conditions: The user will be notified via diagnostic codes on the LEDs that the RPM reading circuit is malfunctioning.  The device must be serviced before it can start processing information again.

Memory (Internal & External) Use Cases:
Name: Check for USB Pen Drive

Actors: Basic-X 24

Entry Conditions: Device has been properly powered up

Sequence of Events:
· Check for the presence of a device in the USB port

· If there is one, initiate the “Dump Data to USB Pen Drive” use case

· Otherwise, continue main program execution

Exit Conditions: USB pen drive will either be detected or not, but regardless of which the program will follow the correct path of execution

Name: Dump Data to USB Pen Drive

Actors: Basic-X 24 (Check for USB Pen Drive use case)

Entry Conditions: USB device has already been detected by the “Check for USB Pen Drive” use case

Sequence of Events:
· Send diagnostic information to LEDs

· Set up serial port to talk to USB device

· Send initialization control bits to USB pen drive

· Wait for acknowledgement

· If acknowledgement is never received, then begin “USB Pen Drive Failure” use case
· Otherwise, read data from flash device and  output it to USB pen drive

· Erase flash device

· Resume main program execution

Exit Conditions: All the data in the flash memory device will have been stored on the USB pen drive.  Once this information has been saved, the Basic-X 24 will then erase the flash memory devices and reset internal counters so that all of the device’s memory space can become available again.

Name: Flash Device Approaching Full

Actors:  Basic-X 24

Entry Conditions: Memory address to write to in flash is approaching end of address space (1 day’s worth of data before it will be completely full)

Sequence of Events:
· Send diagnostic information to LEDs

· Resume main program execution

· Resume main program execution
Exit Conditions: The user will be notified via diagnostic codes on the LEDs that the internal flash device is near full.  A USB pen drive must be inserted so the device can dump its data onto it, otherwise the device will eventually not accept any new data.
Name: Flash Device Becomes Full

Actors: Basic-X 24
Entry Conditions: Memory address to write to in flash is at end of address space.

Sequence of Events:
· Send diagnostic information to LEDs

· Stop accepting data

Exit Conditions: The user will be notified via diagnostic codes on the LEDs that the USB pen drive must be inserted so the device can dump its data onto it.  The device will not accept any new data otherwise.
Name: Flash Memory Failure

Actors: Basic-X 24

Entry Conditions: Flash memory device stops responding to microcontroller

Sequence of Events:

· Send diagnostic information to LEDs

· Stop accepting data

Exit Conditions: The user will be notified via diagnostic codes on the LEDs that the flash memory is malfunctioning.  The device must be serviced before it can start processing information again.

Name: USB Pen Drive Failure

Actors: Basic-X 24

Entry Conditions: USB pen drive stops responding to microcontroller

Sequence of Events:

· Send diagnostic information to LEDs

· Continue on with main program execution.

Exit Conditions: The user will be notified via diagnostic codes on the LEDs that the USB pen drive is malfunctioning.  The device must be serviced before it can store data to the USB pen drive again.

Miscellaneous Use Cases:
Name: Diagnostic Test

Actors: Basic-X 24

Entry Conditions: Basic-X 24 has just been powered on

Sequence of Events:

· Send diagnostic information to LEDs (do so before and after each of the below as well) & halt on any error

· Test secondary power

· Test RAM

· Test flash memory

· Test GPS

· Test RPM reading circuit

Exit Conditions: The user will be notified via diagnostic codes on the LEDs that either everything is okay, or that there was a problem at power up.  In the case of the former, the device will resume the “Powering Up Device” use case that it is part of.  In the case of the latter, the device will remain in the state it was in when it first detected an error with the peripherals, allowing the user to look at the LEDs and know what it is wrong.
