
EDA222/DIT161 – Real-Time Systems, Chalmers/GU, 2010/2011                    Solutions to examples, Lecture #14 
Updated March 5, 2011 

1 

   Task Ci Di Ti 

12 52 52 
10 40 40 
10 30 30 

a) Calculation of response times: 

  R3 = C3 = 10

  
R2 = C2 +

R2

T3

⎡

⎢
⎢

⎤

⎥
⎥C3

  
R2

1 = 10 +
20
30

⎡

⎢
⎢

⎤

⎥
⎥ ⋅10 = 10 + 1⋅10 = 20

(Also see solution in Tindell pp. 22-23) 
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R1 = C1 +

R1

T2

⎡

⎢
⎢

⎤

⎥
⎥C2 +

R1

T3

⎡

⎢
⎢

⎤

⎥
⎥C3

  
R1

1 = 12 +
32
40

⎡

⎢
⎢

⎤

⎥
⎥ ⋅10 +

32
30
⎡

⎢
⎢

⎤

⎥
⎥ ⋅10 = 12 + 1⋅10 + 2 ⋅10 = 42

  
R1

2 = 12 +
42
40

⎡

⎢
⎢

⎤

⎥
⎥ ⋅10 +

42
30

⎡

⎢
⎢

⎤

⎥
⎥ ⋅10 = 12 + 2 ⋅10 + 2 ⋅10 = 52

  
R1

3 = 12 +
52
40

⎡

⎢
⎢

⎤

⎥
⎥ ⋅10 +

52
30
⎡

⎢
⎢

⎤

⎥
⎥ ⋅10 = 12 + 2 ⋅10 + 2 ⋅10 = 52

b) Compare response times with corresponding deadline: 

   Task Ri Di 

52 52 
20 40 
10 30 

Result 
OK 
OK 
OK 
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c) The utilization     in the system is 

    The least upper bound         for the test is 

Ulub = n 21/n −1( ) = 3 21/3 −1( ) ≈ 0.780

Since               and the test is only a sufficient one, we cannot 
decide whether the task are schedulable or not. 

U =
Ci

Tii=1

n

∑ =
12

52
+

10

40
+

10

30
≈ 0.81

S1 S2 

   Task Ci Di Ti 

2 4 

25 
3 12 12 
8 24 

5 
HS1 HS2 

1 
- 
2 - 

1 
1 
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a) Ceiling priorities for the semaphores: 

  S1 = max{H , M} = H

  S2 = max{H , L} = H

H M L 

b) Since both semaphores have highest ceiling priority (H), 
tasks     och     may always be blocked by another task with 
lower priority regardless of which semaphore it uses.  

  B1 = max{1,2} = 2     and     may use semaphores S1 and S2 

    may use semaphore S2   B2 = max{2} = 2

S1 S2 
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c) Calculate response times: 

  R1 = C1 + B1 = 2 + 2 = 4 ≤ D1 = 4 ⇒ OK!

  
R2 = C2 + B2 +

R2

T1

⎡

⎢
⎢

⎤

⎥
⎥C1

  
R2

1 = 3+ 2 +
3
5
⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 3+ 2 + 1⋅2 = 7

  
R2

2 = 3+ 2 +
7
5

⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 3+ 2 + 2 ⋅2 = 9

  
R2

3 = 3+ 2 +
9
5

⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 3+ 2 + 2 ⋅2 = 9 ≤ D2 = 12 ⇒ OK!

  
R3 = C3 +

R3

T2

⎡

⎢
⎢

⎤

⎥
⎥C2 +

R3

T1

⎡

⎢
⎢

⎤

⎥
⎥C1

  
R3

1 = 8 +
8

12
⎡

⎢
⎢

⎤

⎥
⎥ ⋅3+

8
5
⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 8 + 1⋅3+ 2 ⋅2 = 15

  
R3

2 = 8 +
15
12
⎡

⎢
⎢

⎤

⎥
⎥ ⋅3+

15
5

⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 8 + 2 ⋅3+ 3 ⋅2 = 20

   
R3

5 = 8 +
24
12
⎡

⎢
⎢

⎤

⎥
⎥ ⋅3+

24
5

⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 8 + 2 ⋅3+ 5 ⋅2 = 24 ≤ D3 = 24 ⇒ OK!

  
R3

3 = 8 +
20
12
⎡

⎢
⎢

⎤

⎥
⎥ ⋅3+

20
5

⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 8 + 2 ⋅3+ 4 ⋅2 = 22

  
R3

4 = 8 +
22
12
⎡

⎢
⎢

⎤

⎥
⎥ ⋅3+

22
5

⎡

⎢
⎢

⎤

⎥
⎥ ⋅2 = 8 + 2 ⋅3+ 5 ⋅2 = 24


