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1a)  
The FTU can be viewed as a parallel system with three computer nodes:  
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1b)   
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1c) 
 
 
 
 
 
 
States: 

3: Three computer nodes OK 
2: Two computer nodes OK, one computer node broken 
1: One computer node OK, two computer nodes broken 
F: All computer nodes broken 

 
This gives the following equation system: 
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We obtain: 
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We solve the equation system using Laplace transform: 
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From (1) , (2) and (3) we obtain: 
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The inverse Laplace transform give: 
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The reliability is:  

ttt

tttttt

ececec

ecececeeetPtPtPtR




32

23323
123

)23()21(33

36333)()()()(







 

 
2a) 

 
 
States: 

2: Two computer nodes OK 
1: One computer node OK, one computer node broken 
0: Two computer nodes broken 

 
Birth-and-death process: 
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From (1), (2) and (3), we obtain: 
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From (1) and (4), we obtain: 
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2b) 
 
     
 
 
 
 
 
 
 
States: 

A:  Two nodes OK 
B:  One node OK, one node broken due to transient fault 
C:  One node OK, one node broken 
D:  Two nodes broken 

 
This gives the following equation system: 
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From (2), we get: 
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From (1) and (6), we get: 
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From (4) and (7), we get: 
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From (5), (6), (7) and (8), we obtain: 
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3. The system is described by the following GSPN model: 

 
 

Markings of the GSPN model are represented as (#pup #pdown #prepair). The marking 
 (0 1 2) corresponds to the event that the system is unavailable. 

 


