#5: Develop a C program that receives 10 values ((N) from the Input Device, send them out on P1 with a frequency of 2 Hz in descent order, and send ASAP their average to the Output Device. Moreover, the program writes on P0 the number of seconds elapsed from the start of the data writing on P1. Make hypothesis on overflow management. Try solutions with and without I/O Devices interrupts.

// With Input Device interrupt and NO overflow management
// General hypothesis about stack availability: don’t care

#include <didarch.h>

#define N 10
// Global array
uint8 buffer[N];
uint8 index;
uint8 data;
uint16 tot;

uint8 seconds;
// ISR for Input Device
void isr_int1()

{


data= peek(IN_DATA);


poke(IN_STATUS, 0x00);

buffer[index++]=data;
tot+=data;

}

// ISR for 32-bit Timer

void isr_int3()

{

static count=0;


if (index>=0)

{

// Write the value to P1



P1=buffer[--index];
}

// Update and write seconds every 2 ISR


if (((++count)%2)==0) P0=seconds++;

}

// UTIL: sort the array

void bubblesort(uint8* array, uint8 dim)

{


…


…


…

}
// UTIL: set the internal COMPARE register
void set_COMPARE(uint8 B1, uint8 B2, uint8 B3, uint8 B4)

{

poke(T32_DATA, B1);


poke(T32_STATUS, 0x02);


while (peek(T32_STATUS)!=0xF0);


poke(T32_DATA, B2);


poke(T32_STATUS, 0x03);


while (peek(T32_STATUS)!=0xF0);


poke(T32_DATA, B3);


poke(T32_STATUS, 0x04);


while (peek(T32_STATUS)!=0xF0);


poke(T32_DATA, B4);


poke(T32_STATUS, 0x05);


while (peek(T32_STATUS)!=0xF0);

}

int main()

{

uint8 average=0;


// Init


for(index=0; index<N; index++) buffer[i]=0;

index=0;
tot=0;
P1=0;
P0=0;

seconds=0;

// Enable interrupt related to Input Device

enable_int1();


// Wait for N values from Input Device

while(index<N);

// Disable interrupt related to Input Device

disable_int1();

bubblesort(buffer, N);

// Set the pre-scaler to 32 (i.e. f = 375000 Hz)

// So, T32 internal counter will reach 375000 in a second


poke(T32_DATA, 0x20);


poke(T32_STATUS, 0x20);


while (peek(T32_STATUS)!=0xF0);


// Set the internal COMPARE reg to 0x0002DC6C (i.e. 375000/2)

set_COMPARE(0x00, 0x02, 0xDC, 0x06C);


// Enable interrupt related to 32-bit Timer


enable_int3();


// Activate periodic interrupt

poke(T32_STATUS, 0x06);

average=tot/N;


poke(OUT_DATA, average);


poke(OUT_STATUS, 0x01);


while(peek(OUT_STATUS)!=0x00);

while(1);

}
