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1. A 32 bit microprocessor with working frequency of 100 MHz must measure a pulse train frequency in the range [10 Hz -100 Hz] with +/- 0.3% precision. The processor manages a serial isochronous communication protocol, and features a vectorised interrupt management relative to two parallel ports. Then it uses the remaining bits for measuring the frequency of the pulses. The more accurate technique that allows the best precision in the measurement if the frequency of the pulses must be established considering the available resources. Neglect the interrupt latency.
2. Let’s consider the following routine

mainfunct (int vin[ ], int start, int end, int vout[ ]) {

int mid=(start+end)/2;

if (start<end) {



mainfunct (vin, start, mid, vout);


mainfunct (vin, mid+1, end, vout);


funct1(vin, start, mid+1, end, vout);


}

}

funct1 (int vin[ ], int i1, int i2, int end, int vout[ ]) {
int i=i1, j=i2, k=i1;

while (i<=(i2-1) && j<=end) {


if (v[i]<v[j] 
vout[k]=v[i]; i++;


else 


vout[k]=v[j]; j++;

k++;

}

while (i<=i2-1) {vout[k]=v[i]; i++; k++;}

while (j<=fine) {vout[k]=v[j]; j++; k++;}

for (i=i1; i<=fine; i++; vin[i]=vout[i];

}

· transform in ARM assembly language the routine funct and the call from the mainfunct program (Embedded)
3. Briefly answer to the following questions:

· What is the difference between single and double address space in interfacing I/O devices?
· What is the role of the buffers components like 244?
· Why in assembly ARM is it necessary to have a reverse substract?
· In a star network topology of M-IoT nodes that communicate all to the central node, is it better to use Bluetooth LE or Zigbee to minimize energy consumption?
· Explain how does it work a typical Code redundancy check algorithm
4. What is the function of the code implemented in question 2?
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5. A 32 bit microprocessor with working frequency of 100 MHz must measure a pulse train frequency in the range [10 Hz-100 Hz] with +/- 0.3% precision. The processor manages a serial isochronous communication protocol, and features a vectorised interrupt management relative to two parallel ports. Then it uses the remaining bits for measuring the frequency of the pulses. The more accurate technique that allows the best precision in the measurement if the frequency of the pulses must be established considering the available resources. Neglect the interrupt latency.
6. Let’s consider the following routine

mainfunct (int vin[ ], int start, int end, int vout[ ]) {

int mid=(start+end)/2;

if (start<end) {



mainfunct (vin, start, mid, vout);



mainfunct (vin, mid+1, end, vout);



funct1(vin, start, mid+1, end, vout);


}

}

funct1 (int vin[ ], int i1, int i2, int end, int vout[ ]) {

int i=i1, j=i2, k=i1;

while (i<=(i2-1) && j<=end) {


if (v[i]<v[j] 
vout[k]=v[i]; i++;


else 


vout[k]=v[j]; j++;

k++;

}

while (i<=i2-1) {vout[k]=v[i]; i++; k++;}

while (j<=fine) {vout[k]=v[j]; j++; k++;}

for (i=i1; i<=fine; i++; vin[i]=vout[i];

}

· transform in ARM assembly language the mainfunct program not the funct one 
7. Briefly answer to the following questions:

· What is the difference between single and double address space in interfacing I/O devices?
· What is the role of the buffers components like 244?
· Why in assembly ARM is it necessary to have a reverse substract?

· In a star network topology of M-IoT nodes that communicate all to the central node, is it better to use Bluetooth LE or Zigbee to minimize energy consumption?

· Explain how does it work a typical Code redundancy check algorithm

8. Let’s suppose that two nodes communicating through the Can Bus have a distance equal to 20 m considering that the transmission is done at 1 Mb/s how long should be the Propagation Segment to compensate for the delay in the transmission?
