R6500 Microcomputer System \
APPLICATION NOTE

AIM 65 Program Timer

PURPOSE

Often, while designing a microcomputer system, it is useful to know just how long it takes for a program (or program segment)
to execute. As an alternative to actually going through the program counting up instruction cycle times, here is a routing which
will measure the execution time of a program up to 65,535 microseconds long.

PROCEDURE

Since the program to be measured gets called like a subroutine from the timing program, it must terminate at the proper point
with an RTS instruction ($60). This terminating RTS instruction does not get included in the elapsed execution time measurement.

After the RTS instruction has been placed at the end of the program, or program segment to be measured, start the timing
program by pressing the F1 key. When the START ADDRESS? prompt is displayed, enter the hexadecimal starting address
of the program you'll be measuring (up to four digits) and then press the RETURN key. If you make a mistake entering the
address, you can correct it by backing up the cursor with the DEL (delete) key just as in normal AIM 65 operations.

If the program takes longer than 65,535 microseconds to execute, the error message ***TOO LONG*** will be displayed.
Otherwise the execution time will be displayed in microseconds.

OPERATION

The timing program sets up the interval timer (T1) in the R6522 to operate in the free running mode and then puts the address
of the return entry point, AFTER, onto the stack before jumping to the program which is to be measured. The NOP instruction
at the label AFTER allows for the fact that whenever an RTS instruction is executed, the return address on the stack is incre-
mented by one (see section 8.2 of the R6500 PROGRAMMING MANUAL for an explanation).

The R6522 timer gets read immediately upon return from the program segment that's being measured. If the low byte of the
timer is less than 4, then the high byte is corrected because it rolled over while we were reading the low byte. When we
apparently add $12 to the low byte of the timer (location $0240), we are really subtracting it because we will be exclusive-
ORing both high'and low timer values with $FF a few instructions later. The rest of the routine is doing the hexadecimal to
decimal conversion cn the timer values and printing the elapsed time.
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