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Initialize the bargraph display with all segments turned off.  As the RPG is turned CW from this position, no longer is the LED pattern simply to shift to the right.  Instead, you are to display a count, as a two-digit BCD (binary-coded decimal) number on the rightmost eight LEDs, of the number of interrupts which have occurred.  Ignore RPG interrupts which occur as a result of CCW rotation.

One of our jobs in writing microcontroller code is to keep interrupt handlers as short as possible.  In keeping with this, define a new one-byte RAM variable called NUMCOUNT.  Each time a CW interrupt occurs, simply increment NUMCOUNT.  

Create a new subroutine called RPG_Count which is called once each time around the mainline loop.  It examines NUMCOUNT and does nothing if NUMCOUNT=H00, simply returning.  Otherwise, it increments PORTD as a two-digit BCD number once and decrement NUMCOUNT.  If the resulting value of NUMCOUNT does not equal zero, then it repeats this two-step operation until it does equal zero. Then it  returns.

Note
When you decrement NUMCOUNT in the mainline subroutine, you will do so with a single instruction:

decf
NUMCOUNT,F

This ability is one of the great features of the PIC microcontroller.  If an interrupt occurs during this read-modify-write operation of the CPU, the interrupt will not break in between the read and the write since an interrupt will not be not serviced until the CPU completes the execution of whatever instruction is being executed when the interrupt strikes. 

What happens in this case if a CW RPG interrupt occurs just before this instruction in the mainline code?  What happens in this case if a CW RPG interrupt occurs just after this instruction in the mainline code?  What would happen if NUMCOUNT equalled one at the time of an interrupt if the interrupt could indeed cause the execution of its interrupt service routine to take place between the read and the write of NUMCOUNT in the mainline code?
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