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This task required me to alter an existing project to perform 4 tasks. Task 1 involved driving a motor in relation to a pot value. task 2 involved creating a loop that flashed LEDs left to right and back while displaying a lcd message. task 3 required me to read the pot value and output that value on a lcd and via the LEDs used for task2. task4 required me to have a button push be registered and display its state on screen.

The pic used was a pic 18 45k50 this pic is used in automotive technology as such it has a large number of pins and a large amount of memory.[1] This makes it perfectly capable of the tasks I have to perform. This is likely similar to the chip used for the filming of knight rider that drove items like the led displays on the car but as it’s a pic it would be difficult for it to produce a voice tone or perform a lot of the tasks that the actual car was supposed to be able to do.

All these tasks are picked based on a switch position.
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[bookmark: _xr3t7s769d5h]Task1
What it does
On selecting position 2 on the switch. This enters a switch case labelled relevant to the port the switch enters this then activates a routine called SW1_B which detects if the pot if the pot value matches any of the values in the if statement, I then enter a second switch case that sets the outputs of the lcd. From there it returns to the top and re-enters the first switch case which makes it able to quickly change to another task upon completing the last case. When I tried to use rs232 I found that it was incapable of outputting. I originally thought this was a mis-formatting of my print command but after checking the main.h I found that rs232 had incorrect pin values.
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problems
[bookmark: _odcd5y6sxvos]Task2
What is does?
On selecting position 1 on the switch this is translated into case 4 which lets the code execute routine SW1_A. This code puts a lcd output of the pot value. It then outputs to port by the pot value. The pot value is read by function analog this function sets the channel every time it reads and has an inbuilt 30us delay allowing it to read data without the pic skipping along. 
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Problems
I missed a set of curly brackets in the temp ops if statement that made port b almost immediately equal zero. When I was developing the program, I found that you could use lcd_gotxy to change not just the line but also the position; this was something I had missed when first implementing as such. I later edited all values to move the position using this method rather than pressing space bar for and guessing the centre position.

[bookmark: _cnfapt9ycyr]Task3
On selecting position 3 the program enters a loop that first sets the lcd to say kitt mode on line 4 then it flashes the lights from left to right and back. My loop then exits after one loop to allow the switch to be moved more often.
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Originally, I had coded this to use hex values directly to the port. As an example, the code would go. 
delay_ms (100).
output_b(0x01).
delay_ms (100).
This is inefficient and can be difficult to read as such I simplified it into a for loop. This loop references a list defined above. The list has the same selection of numbers as my original code but instead I can now index the list rather than have to make 30 different commands. In this loop I is the index.




[bookmark: _jkbisq6h82wc]Task4
On selecting the last position, the program enters a second switch case that is normally fulfilled by the same conditions as the first switch position but when the button is pushed the case swaps and rotates the motor clockwise.
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I had to make adjustments to the case statements as I originally thought the button was all I needed but I realised after it wouldn't select that case that the switch must still be identified. Instead of setting up a different read tool I decided that the best idea was to just take the button in with the switch. I found when producing the led code that if you add two pins together you get both outputs as such. I tried that with the switch and button as shown above the button is on position 2 of the port as such it is 2 but the switch is on position 7 and pics increase in base 2. This can be referenced in hex. The hex code for 7 is 32 as that is 00100000 or 0x32 if you count the pins there are two lefts at the end unpopulated. These are the two zeros at the front, the zeros behind are the unpowered pins from the switch, the button and the pot. The pot isn’t used in Boolean calcs as it is defined as an analogue value.
[bookmark: _1nkpuu7zjgg0]Review 
In review the program performs the role it was intended to but if I was to go back and do it again, I would implement changes. First, I would divide the read value by 4 as this will change the case values to be 1 2 4 8 not the larger numbers, I'm using this would make it easier for someone to understand. For this change I would have to add a check for the button value as it would now not be available. Another change is I would add interrupts into the night rider loop as it currently can't swap will in its loop as such its delayed by how long left of the list there is. 
I feel that the program is fast to respond to users as such there is limited need for these changes as I was developing the program and as such, I feel it fulfils the needs of the tasks. I believe the program is readable and any parts that are hidden are commented to make it easily understandable. If this was a long-term program, I would get a non-technical user to read the code and comments and see if they could understand the program. To ensure ease of further development.
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void SW1_D(void)
{//motor A driven while depressed status on Lcd and echoded on virtual termina (rs232)
unsigned int but;
but=input_AQ);
switch(but)
{
case 34://activates if it detects both the button and the switch
1ed_gotoxy(25,1);
printf(lcd_putc,
printf("button on");
output_c(0x01);
Delay_ms(16);
return;
case 32:// automatic case for the switch being active.
1ed_gotoxy(25,1);
printf(lcd_putc,
printf("button o
Delay_ms(16);
output_c(0x03);
return;
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void main()
{
setup_adc_ports (sANO) ;
setup_adc (ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0) ; // setup adc operation

led_init();

ops_temp=0;
while(TRUE)
{
i-0;
analog(); // read the analog input
ops=read_buts();
if (ops_temp != ops)
output_c(0x00) ;
output_b(0x00) ;
printf(lcd_putc,”\f
printf("\);
ops_temp=ops ;

switch(ops)

{

case 4: //adc reading RV1
SWI_AQ);

break;

case 8://motor a driven clockwise when below 75 anticlockwise when above 175 in between it stops
SW1_B();

break;

case 16://led flash in njght rider fasion
SW1_C();

break;

case 32://motor A driven while depressed status on Led and echoded on virtual termina (rs232)
SW1_D();

break;

}
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void main()
{
setup_adc_ports (sANO) ;
setup_adc (ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0) ; // setup adc operation

led_init(); // initialise the LCD

ops_temp=0;
while(TRUE)
{
i-0;
analog(); // read the analog input
ops=read_buts();
if (ops_temp != ops)
{
output_c(0x00) ;
output_b(0x00) ;
printf(lcd_putc,”\f
printf("\);

}

ops_temp=ops;

switch(ops)

{

case 4: //adc reading RV1
SWI_AQ);

break;

case 8://motor a driven clockwise when below 75 anticlockwise when above 175 in between it stops
SW1_B();

break;

case 16://led flash in njght rider fasion
SW1_C();

break:
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void SW1_A(void)

{//adc reading RV1
led_gotoxy(1,2);
printf(led_putc, "\
printf("\f pot
delay_ms(100);
unsigned int value;
value=analog();//sets delay based on pot value
output_b(value);

analog());
",analog());
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void SW1_C(void)
{//led flash in njght rider fasion
Led_gotoxy(25,2);

printf( ;
for(i=0;i<15;i++)//for Loop Loops through all 15 outputs
{
output_b(kr[i]);//outputs kr index i to pin b
delay_ms(200);//time between Led flash
¥




