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Process p0

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. await (in == FALSE);await (in == FALSE);await (in == FALSE);await (in == FALSE);

3.3.3.3. in = TRUE;in = TRUE;in = TRUE;in = TRUE;

4.4.4.4. critical section;critical section;critical section;critical section;

5.5.5.5. in = FALSE;in = FALSE;in = FALSE;in = FALSE;

remainder section;

6.6.6.6. }}}}

Process p1

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. await (in == FALSE);await (in == FALSE);await (in == FALSE);await (in == FALSE);

3.3.3.3. in = TRUE;in = TRUE;in = TRUE;in = TRUE;

4.4.4.4. critical section;critical section;critical section;critical section;

5.5.5.5. in = FALSE;in = FALSE;in = FALSE;in = FALSE;

remainder section;

6.6.6.6. }}}}

� Mutual Exclusion

Initially

in = FALSEin = FALSEin = FALSEin = FALSE



Mutual Exclusion
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Process p0

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;

3.3.3.3. await (flag[1] == FALSE);await (flag[1] == FALSE);await (flag[1] == FALSE);await (flag[1] == FALSE);

4.4.4.4. critical section;critical section;critical section;critical section;

5.5.5.5. flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;

remainder section;

6.6.6.6. }}}}

Process p1

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;

3.3.3.3. await (flag[0] == FALSE);await (flag[0] == FALSE);await (flag[0] == FALSE);await (flag[0] == FALSE);

4.4.4.4. critical section;critical section;critical section;critical section;

5.5.5.5. flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;

remainder section;

6.6.6.6. }}}}

� Mutual Exclusion

� Deadlock

Initially

flag[0] = FALSEflag[0] = FALSEflag[0] = FALSEflag[0] = FALSE

flrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSE



Mutual Exclusion
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Process p0

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. await (turn == 0);await (turn == 0);await (turn == 0);await (turn == 0);

3.3.3.3. critical section;critical section;critical section;critical section;

4.4.4.4. turn = 1;turn = 1;turn = 1;turn = 1;

remainder section;

5.5.5.5. }}}}

Process p1

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. await (turn == 1);await (turn == 1);await (turn == 1);await (turn == 1);

3.3.3.3. critical section;critical section;critical section;critical section;

4.4.4.4. turn = 0;turn = 0;turn = 0;turn = 0;

remainder section;

5.5.5.5. }}}}

� Mutual Exclusion

� Deadlock

Initially

turn = 0turn = 0turn = 0turn = 0



Mutual Exclusion - Peterson’s Algorithm
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Process p0

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;

3.3.3.3. turn = 1;turn = 1;turn = 1;turn = 1;

4.4.4.4. await (turn == 0 OR flag[1] == FALSE);await (turn == 0 OR flag[1] == FALSE);await (turn == 0 OR flag[1] == FALSE);await (turn == 0 OR flag[1] == FALSE);

5.5.5.5. critical section;critical section;critical section;critical section;

6.6.6.6. flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;

remainder section;

7.7.7.7. }}}}

Process p1

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;

3.3.3.3. turn = 0;turn = 0;turn = 0;turn = 0;

4.4.4.4. await (turn == 1 OR flag[0] == FALSE);await (turn == 1 OR flag[0] == FALSE);await (turn == 1 OR flag[0] == FALSE);await (turn == 1 OR flag[0] == FALSE);

5.5.5.5. critical section;critical section;critical section;critical section;

6.6.6.6. flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;

remainder section;

7.7.7.7. }}}}

Initially

flag[0] = FALSEflag[0] = FALSEflag[0] = FALSEflag[0] = FALSE

flrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSE

turn = 0turn = 0turn = 0turn = 0



Mutual Exclusion - Exercise 1
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Process p0

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;

3.3.3.3. turn = 0;turn = 0;turn = 0;turn = 0;

4.4.4.4. await (turn == 0 OR flag[1] == FALSE);await (turn == 0 OR flag[1] == FALSE);await (turn == 0 OR flag[1] == FALSE);await (turn == 0 OR flag[1] == FALSE);

5.5.5.5. critical section;critical section;critical section;critical section;

6.6.6.6. flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;

7.7.7.7. turn = 1;turn = 1;turn = 1;turn = 1;

remainder section;

8.8.8.8. }}}}

Process p1

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;

3.3.3.3. turn = 1;turn = 1;turn = 1;turn = 1;

4.4.4.4. await (turn == 1 OR flag[0] == FALSE);await (turn == 1 OR flag[0] == FALSE);await (turn == 1 OR flag[0] == FALSE);await (turn == 1 OR flag[0] == FALSE);

5.5.5.5. critical section;critical section;critical section;critical section;

6.6.6.6. flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;

7.7.7.7. turn = 0;turn = 0;turn = 0;turn = 0;

remainder section;

8.8.8.8. }}}}

Initially

flag[0] = FALSEflag[0] = FALSEflag[0] = FALSEflag[0] = FALSE

flrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSE

turn = 0turn = 0turn = 0turn = 0

� Ensures mutual exclusion? 

� if yes, prove it

� if not, present a counter example



Mutual Exclusion - Exercise 2
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Process p0

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;

3.3.3.3. while (turn == 1) {while (turn == 1) {while (turn == 1) {while (turn == 1) {

4.4.4.4. await (flag[1] == FALSE);await (flag[1] == FALSE);await (flag[1] == FALSE);await (flag[1] == FALSE);

5.5.5.5. turn = 0;turn = 0;turn = 0;turn = 0;

6.6.6.6. }}}}

7.7.7.7. critical section;critical section;critical section;critical section;

8.8.8.8. flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;

remainder section;

9.9.9.9. }}}}

Process p1

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;

3.3.3.3. while (turn == 0) {while (turn == 0) {while (turn == 0) {while (turn == 0) {

4.4.4.4. await (flag[0] == FALSE);await (flag[0] == FALSE);await (flag[0] == FALSE);await (flag[0] == FALSE);

5.5.5.5. turn = 1;turn = 1;turn = 1;turn = 1;

6.6.6.6. }}}}

7.7.7.7. critical section;critical section;critical section;critical section;

8.8.8.8. flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;

remainder section;

9.9.9.9. }}}}

Initially

flag[0] = FALSEflag[0] = FALSEflag[0] = FALSEflag[0] = FALSE

flrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSEflrag[1] = FALSE

turn = 0turn = 0turn = 0turn = 0

� Ensures mutual exclusion? 

� if yes, prove it

� if not, present a counter example



Mutual Exclusion - Exercise 3
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Process p0

1.1.1.1. flag[0] = TRUEflag[0] = TRUEflag[0] = TRUEflag[0] = TRUE

2.2.2.2. while (flag[1] == TRUE) {while (flag[1] == TRUE) {while (flag[1] == TRUE) {while (flag[1] == TRUE) {

3.3.3.3. if (turn == 1) {if (turn == 1) {if (turn == 1) {if (turn == 1) {

4.4.4.4. flag[0] = FALSE; flag[0] = FALSE; flag[0] = FALSE; flag[0] = FALSE; 

5.5.5.5. await (turn == 0);await (turn == 0);await (turn == 0);await (turn == 0);

6.6.6.6. flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;flag[0] = TRUE;

7.7.7.7. }}}}

8.8.8.8. }}}}

9.9.9.9. critical section;critical section;critical section;critical section;

10.10.10.10. turn = 1;turn = 1;turn = 1;turn = 1;

11.11.11.11. flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;flag[0] = FALSE;

remainder section;

� Ensures mutual exclusion? 

� Ensures no deadlock?

� Ensures no lockout?

� if yes, prove it

� if not, present a counter example

Initially

flag[i] = FALSEflag[i] = FALSEflag[i] = FALSEflag[i] = FALSE

turn = 0turn = 0turn = 0turn = 0

Process p1

1.1.1.1. flag[1] = TRUEflag[1] = TRUEflag[1] = TRUEflag[1] = TRUE

2.2.2.2. while (flag[0] == TRUE) {while (flag[0] == TRUE) {while (flag[0] == TRUE) {while (flag[0] == TRUE) {

3.3.3.3. if (turn == 0) {if (turn == 0) {if (turn == 0) {if (turn == 0) {

4.4.4.4. flag[1] = FALSE; flag[1] = FALSE; flag[1] = FALSE; flag[1] = FALSE; 

5.5.5.5. await (turn == 1);await (turn == 1);await (turn == 1);await (turn == 1);

6.6.6.6. flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;flag[1] = TRUE;

7.7.7.7. }}}}

8.8.8.8. }}}}

9.9.9.9. critical section;critical section;critical section;critical section;

10.10.10.10. turn = 0;turn = 0;turn = 0;turn = 0;

11.11.11.11. flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;flag[1] = FALSE;

remainder section;



Mutual Exclusion - Exercise 4
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Process p0

1.1.1.1. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

2.2.2.2. want[0] = 1;want[0] = 1;want[0] = 1;want[0] = 1;

3.3.3.3. await (want[1] = 0);await (want[1] = 0);await (want[1] = 0);await (want[1] = 0);

4.4.4.4. critical section;critical section;critical section;critical section;

5.5.5.5. want[0] = 0;want[0] = 0;want[0] = 0;want[0] = 0;

remainder section;

6.6.6.6. }}}}

Process p1

7.7.7.7. while (TRUE) {while (TRUE) {while (TRUE) {while (TRUE) {

8.8.8.8. want[1] = 0;want[1] = 0;want[1] = 0;want[1] = 0;

9.9.9.9. await (want[0] = 0);await (want[0] = 0);await (want[0] = 0);await (want[0] = 0);

10.10.10.10. want[1] = 1;want[1] = 1;want[1] = 1;want[1] = 1;

11.11.11.11. if (want[0] == 1) thenif (want[0] == 1) thenif (want[0] == 1) thenif (want[0] == 1) then

12.12.12.12. goto line 7;goto line 7;goto line 7;goto line 7;

13.13.13.13. critical section;critical section;critical section;critical section;

14.14.14.14. want[1] = 0;want[1] = 0;want[1] = 0;want[1] = 0;

remainder section;

15.15.15.15. }}}}

� Ensures no deadlock and no lockout?

� if yes, prove it

� if not, present a counter example

Initially

want[0] = 0want[0] = 0want[0] = 0want[0] = 0

want[1] = 0want[1] = 0want[1] = 0want[1] = 0



The End - Questions
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