CSC202

PROCJET 3
For this project you will program an up/down counter in true multitasking fashion using an interrupt service routine (ISR) and the HC12’s Real Time Clock.  The program must perform two types of I/O, user input and output at the keyboard as well as updating a 0-9999, four-digit LED display.  The program must update the LED display every 1 second while also accepting input from the user at the keyboard.  The user may start, stop, reset or reverse the counter using the following keyboard commands:

: +
Start

: -
Stop

: !
Reset  (Zero Counter)

: ####
Set display to ####

: >
Count Up

: <
Count Down

: .
Exit

The counter must wrap around in either direction when either 9999 or 0 is reached.  All of the above commands should be echoed back to the user as they are typed.  The program should act on each command (above) without a CR from the user.  For example, when a + is typed the counter is started (from a stopped mode), and the cursor is moved to a new line with a new colon prompt ready to accept the next command from the user.  The program should prompt the user with a CR, LF and a : (colon) on a new line for each new command input following the last command.  In other words, commands are echoed followed by a CR and LF (sent by the program to the terminal) with a new : prompt displayed.  If the user types any foreign command, it is ignored and a question mark (?) should be printed on the same line as the foreign command. If the user begins to enter a number, the counter should be automatically stopped, and each number typed should shifted to the display from right to left (there is no limit to the number of digits entered, they simply roll off the display from the left most digit).
Using the example program, the user should modify the interrupt interval to reduce the flicker observed on the display.  The user should also modify the program so the current count is displayed even if the clock is stopped (this requires stopping the counter rather than stopping interrupts from occurring).  The main program loop handles processing I/O from the user. The RTISR (real time interrupt service routine) will update the LED display every second.  Do not use the decimal adjust instruction in this program.  Rather, store each value for the 4 digit display in a separate byte and when 9 is reached, the value is zeroed and a 1 is either added to or subtracted from the next higher order digit’s byte.

