Computer I/O Emulation Demo





Bubble Sort Program





Modify the bubble sort program to add terminal output with the following subroutines (or macros).  Only the lowest level routine should be hand coded - other levels should be compiled in C.








putchar   - prints out the ASCII character passed to it to the terminal - must wait if terminal is not ready and does not return until character is output to the uart.








putnumber - convert the number passed to it to ASCII and calls putchar.  Add 30H to the number to convert the number(<=9) to a printable ASCII character.  Then ouptut a space (i.e. putchar with 20H).








putarray - calls putnumber 8 times and prints out the entire array to be sorted.  It then calls putchar two more times to send out return and line feed in ASCII (i.e. ODH and OAH).








add a call (or in-line code)  to putarray in the swap procedure.














The goal is to compile this program and get it to run on the emulator using the terminal with the VHDL generated UART interface.  Include an instruction and clock cycle count with your final report.  If we get this to work we will try another program with terminal
