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Open the textbook

1. (Q5-11) Can you apply code motion to the following example?  Explain. (10점)

for (i=0; i<N; i++)

   for (j=0; j<M; j++)
      z[i][j]=a[i[*b[i][j];

2. (Q5-19) Find the cyclomatic complexity of the CDFGs for each of the code fragments given below. (15점)
a. if (a < b) {

if (c < d)
x = 1 ;

else

x = 2;

} else {

if (e < f)

x = 3;

else

x = 4;

}

   b. switch (state) {

case A:

if (x = 1) { r = a + b; state = B; }

else { s = a – b; state = C; }

break;

case B:

s = c + d;

state = A;

break;

case C:

if (x <5) { r = a – f; state = D; }

else if (x == 5) { r = b + d; state = A; }

else { r = c + e; state = D; }

break;

case D:

r = r + 1;

state = D;

break;

}

c. for (i = 0; i < M; i++)

for (j = 0; j < N; j++)

x[i][j] = a[i][j] * c[i];

3. (Q5-21) Find all the def-use pairs for each code fragment given below. (15점)
a. x = a + b;

if (x < 20) procl();

else {

y= c + d;

while (y < 10)

y = y + e;

}

b. r = 10;

s = a – b;

for (i = 0; i < 10; i++)

x[i] = a[i] * b[s];

c. x = a – b;

y = c – d;

z = e – f;

if (x < 10) {

q = y + e;

z = e + f;

}

If (z < y) proc1();

4. (Q5-22) For each of the code fragments of question A5-21, determine values for the variables that will cause each def-use pair to be exercised at least once. (15점)
5. (Q6-9) For the task set of below Q6-8, show a round robin schedule assuming that P1 does not execute during its first period and P3 does not execute during its second period. (10점)
Q6-8) You are given these periodic tasks:

	Task
	Period
	Execution time

	P1

P2

P3

P4
	5ms

10ms

10ms

15ms
	1ms

2ms

2ms

3ms


6. (Q6-12) Assuming that you have a routine called swap(int *a,int *b) that atomically swaps the values of the memory locations pointed to a and b, write C code for: (10점)
a. P();and

b. V().

7. (Q6-22) For the periodic processes given below, find a valid schedule (10점)
a. using standard RMS, and

b. adding one unit of overhead for each context switch.

	Process
	CPU time
	Deadline

	P1

P2

P3

P4

P5
	2

4

7

5

1
	30

40

120

60

15


8. (Q6-23) For the periodic processes and deadlines given below: (10점)
a. Schedule the processes using RMS.

b. Schedule using EDF and compare the number of context switches required for EDF and RMS.

	Process
	CPU time
	Deadline

	P1

P2

P3

P4

P5
	1

1

2

9

7
	5

10

20

50

100


9. (Q7-4) You are designing an accelerated system that performs the following function as its main task: (10점)
for (i = 0; i < M; i++)

for (j = 0; j < N; j++)

f[i][j] = (pix[i][j - 1] + pix[i - 1][j] +

pix[i][j] + pix[i + 1][j] +
pix[i][j + 1])/(5*MAXVAL);

Assume that the accelerator has the entire pix and f arrays in its internal memory during the entire computationㅡpix is read into the accelerator before the operations begin and f is written out after all computations have been completed.

a. Show a system schedule for the host, accelerator, and bus assuming that the accelerator is inactive during all data transfers. (All data are sent to the accelerator before it starts and data are read from the accelerator after the computations are finished.)

b. Show a system schedule for the host, accelerator, and bus assuming that the accelerator has enough memory for two pix and f arrays and that the host can transfer data for one set of computations while another set is being performed.
10. (Q7-5) Find the longest path through the graph below, using the computation times on the nodes and the communication times on the edges. (5점)

[image: image1]
11. (Q7-6) Each of these task graphs will be run on a two-PE multiprocessor; the two processing elements are identical. For each of the task graphs, including the process execution times and communication times, determine the allocation of processes to PEs that minimizes total execution time. (10점)

[image: image2]
12. (Q8-3) Show the order in which requests would be answered in the timeline below, assuming that each takes one time unit to satisfy, under the following arbitration schemes: (10점)
a. fixed: a highest, b middle, c lowest, and
b. round robin.
C(t=0)  a,b(t=5)  c(t=6)  a,c(t=15)  b(t=16)  a,b(t=25)  a,b,c(t=30)

[image: image3]
13. (Q8-4) Answer question Q8-3, assuming that each request takes two time units to satisfy. (10점)
14. (a) Describe exactly in the bit level an I2C bus transaction that consists of writing a byte of 10101010 from the slave address 1001000 after reading a byte read of 00001111 from the salve address 1001001. (10점)
(b) Explain the arbitration scheme of the I2C bus. (10점)
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