1. Give a detailed flow diagram for an embedded application summing all integers in an interval [start value, max value]
2. Give a detailed flow diagram for an embedded application that toggles an LED each time a button is pressed and released. The application should also count activations and display the number on some PORT.

How to answer:

Learn how we define start and stop of program, processing, decision making, comparisons and branching. Study relative examples in lecture material and tutorials. Be careful to define the endless loop of the embedded code, if such loop exists.
 3. Outline the code sections and their functionality for the implementation of the flow diagram 2 you described above. You do not need to write actual code, you may answer in pseudocode. However you have to explain clearly what the code is doing in each code section, with regard to memory and other embedded system resources of a PIC16F877 microcontroller. You may organize your code into subroutines. Remember that you have to outline a completely functional application. For this purpose outline the necessary hardware configuration. Any correct configuration is acceptable.
Example answer:
Define hardware configuration: Button is connected to PORTB.RB6, output LEDs are connected to PORTD. Button press brings pin to ground and release brings pin to 5V. LED that toggles is connected to RC4.
Define symbolic name COUNTER  for memory position counting button pressings.

Begin at reset vector (Org 00)

call initialization

bcf PORTB, 6
main:

loop1

test pin RB6 if set then

//wait for press (while (RB6) )


goto loop1



else



call delay



//delay( )
endif

loop2

test pin RB6 if clear then

//wait for release (while (!RB6) )


goto loop2



else



call delay



//delay( )


endif



increment COUNTER


//counter++;


movf COUNTER, w



movwf PORTD


//PORTD=counter;



movlw b’01000000’



xorwf PORTC



//toggle RC4



goto main

initialize:

TRISD=0x00


TRISB=b’01000000’

TRISC=0x00


return

delay: 


loop repeatedly until a time interval is completed. We may count instructions taking into account that each one is normally completed in 4 cycles of external oscillator.


return

4. Outline the code sections necessary for the implementation of an embedded application repeatedly counting 10ms based on a timer. Each time the interval is completed PORTB is incremented
Possible answer: 
Define external crystal frequency fosc=8MHz. We use timer0 for time-keeping.
Org 00

call init

clear T0IF

TMR0=178

main:

loop1
test T0IF if clear

//while(!T0IF)


goto loop1


increment PORTB


clear T0IF


TMR0=178


goto main

init:


TRISB=0x00

//PORT initialization

Write OPTION_REG in order to select instruction clock input and 256 times prescaler division


Return
5. Outline the code sections for handling interrupts from any possible source of a PIC16F877 microcontrolller

Answer: Discuss in class
