ECE 473 - Embedded Systems 
Weather Station Homework

Due December 2, 2002
1. Using the weather station operating system, draw the flowchart showing the software components involved in scheduling and running a task every 110ms.  Start with the beginning of the OC1 ISR and end when the task begins to run. 
  

2. Using the weather station operating system, draw the flowchart showing the software components involved in starting task 0 using an interrupt (the IRQ interrupt in this case).  Start with the beginning of the IRQ ISR and end when task 0 begins to run. 
  

3. Using the weather station operating system, draw the flowchart showing the software components involved in starting a task from another task.  Start with the task that initiates another task and end when that task begins to run. 

4. The following table gives the initial conditions (at time 0) of the tasks in the "weather station" system we looked at in class. 
  

	Task
	Description
	Scheduled 
By
	Time- 
to-run
	Ready 
Bit
	Task 
Duration*

	Task 0
	Wind Speed
	IRQ
	000000
	Not Ready
	0.5ms

	Task 1
	Wind Direction
	Periodic (110ms)
	000001
	Ready
	0.5ms

	Task 2
	Wind Speed to CRT
	Periodic (150ms)
	000001
	Ready
	0.5ms

	Task 3
	Wind Direction to CRT
	Tasks 1 and 5
	000000
	Not Ready
	0.5ms

	Task 4
	Wind Speed LEDs
	Periodic (100ms)
	000001
	Ready
	0.5ms

	Task 5
	Zero Wind Speed
	Task 0
	000001
	Ready
	0.5ms

	Task 6
	High Speed Reset
	Periodic (30ms)
	000001
	Ready
	0.5ms

	Task 7
	Background
	 
	000000
	Ready
	n/a

	XSchedule
	O/S Schedule Service
	 
	 
	 
	0.2ms

	XSuspend
	O/S Suspend Service
	 
	 
	 
	0.2ms

	Dispatcher
	O/S Task Dispatcher
	 
	 
	 
	0.3ms

	OC1 ISR
	10ms clock interrupt
	 
	 
	 
	0.5ms

	IRQ ISR
	Anemometer Interrupt
	 
	 
	 
	0.4ms


5. * Task duration does not include O/S service calls or O/S calls to other O/S utilities.  For example, if a task uses the O/S schedule service, the 0.2ms schedule service time is separate from the 0.5ms "Task Duration". 

6. Starting with the first OC1 interrupt (at time 10ms, or 000001), complete a table similar to the example below showing everything that happens in the next 20ms of execution (10ms through 30ms).  The table should show where each task, ISR or operating system function starts and stops its execution. 

· Assume 0ms (no time) for all context switches. 

· Assume the first anemometer interrupt comes in 14ms from the start of the table (table starts at 10ms, so this is 24ms in “real” time). 


Example Table: 
  

	Task
	Duration
	System Time

	OC1 ISR
	0.5ms
	10.5ms

	Dispatcher
	0.3ms
	10.8ms

	. . .
	. . .
	. . .


