









  


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

 
 
 

 
 
 
 
 

 
 
 

 
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

 
 
 

 
 
 
 
 

 
 
 

 
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

 
 
 

 
 

 
 
 

 
 
 
 

 
 
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



 





 





 




 





 



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

 
 

 
 
 
 
 

 
 
 
 

 
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

  
 

 


 
 


 
 
 

 
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

 
 
 
 


 
 
 


 
 
 
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


 

 
 

 
 
 

 
 
 
 

 
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


 
 


 


 

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


 

 


 
 


 

 
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

 

 

 

 


 
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

 


 
 ⊆ 


 → 
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

 



 
 


 


 

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 


 

 


 


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 


 

 



 
 

 



 

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 

 

 
  


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 

 
  

 


 

 

 
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

 


 



 


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

 






Softwarearchitektur verteilter Systeme – 2. Grundlagen der Softwarearchitektur 2.21

  


 
 ⊆ × 
 ∈  

 


 

 
 ∈ 
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

 
 

 
 
 
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

A.a A.b

A.c

A

A.a.b
A.a.a

A.a.c
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

A

a b c

a b c
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

 
 
 

 



⊗⊗

⊗⊗
 

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

 
 
 


 
 
 









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


 





 


 



 




 



 



 





 


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

 

 
 
 
 

 



 

 
 
 
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 


 

 
 
 

 
  
 
 

 
 
 
 
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

 
 
 



 

 
 

 
 
 
 
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

 
 
 

 
 
 
 
 

 
 
 

 
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

 


 
 COMPONENT



 
 a, b ∈ COMPONENT








Softwarearchitektur verteilter Systeme – 2. Grundlagen der Softwarearchitektur 2.33



 
 


 
 parent : COMPONENT → COMPONENT




 
 parent ist azyklisch

 
 parent(c) = parent(d) = a

 parent(a) nicht definiert 

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

 
 
 

 INTERFACE 
 assigned : INTERFACE → COMPONENT



 CONNECTION 
 connects : CONNECTION → INTERFACE × INTERFACE






  
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

 


 


 
 INSTANCE = COMPONENT ∪ INTERFACE ∪ CONNECTION


 alive : INSTANCE → Boolean




 STRUCTURE = ASSIGNED × PARENT × CONNECTS × ALIVE
PARENT 
 parent CONNECTS  ALIVE
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 

 a, b, c, d ∈ COMPONENT; i, j, k, l, m ∈ INTERFACE

 v, w, x ∈ CONNECTION

 ∀α ∈ INSTANCE : alive(α) ⇔ α ∈ {a, b, c, d, i, j, k, l, m, v, w, x}

 parent(c) = parent(d) = a

 assigned(i) = assigned(l) = a; assigned(m) = b

 assigned(j) = c; assigned(k) = d

 connects(v) = (i, j); connects(w) = (j, k); connects(x) = (l, m)












 
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

 


 

 connects(v) = (i, j) ∧ assigned(i) = c ∧ assigned(j) = d 

c = d ∨ parent(c) = d ∨ parent(d) = c ∨ parent(c) = parent(d)


 

 






 


 
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

  


 


 


  

 
 

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

 
 
 

 
 
 
 
 

 
 
 

 
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

 
 
 

 
 
 

 
 
 
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

 
 


 
 
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

 



 
 
 
 



 

 X 
 T = {t0, t1, t2, t3, ...}  
 XT = T → X X
 xt XXT t 
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

 


 


 
 MESSAGE 
 ε ∈ MESSAGE : 
 input : INTERFACE → MESSAGE

 output : INTERFACE → MESSAGE




inputT outputT


input(i)

output(i)

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

 


 
 get : CONNECTION × INTERFACE → MESSAGE

 put: CONNECTION × INTERFACE → MESSAGE



getT putT

input(i)

output(i)  input(k)

output(k)

put(c,k)

get(c,k)


get(c,i)

put(c,i)
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

 
 
  
 

 
 behavior : CONNECTION → ℘(getT × putT)

 


 (gets, puts) ∈ behavior(c) ∧ connected(c) = (i, k) 

∀t ∈ T: getst ∈ { {(c, i), (c, k)} → M } 

∧ putst ∈ { {(c, i), (c, k)} → M }


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

 



 (gets1, puts1) ∈ behavior(c) ∧ (gets2, puts2) ∈ behavior(c) ∧

gets1↓t-1 = gets2↓t-1  puts1t = puts2t

 



 



↓

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

 


 
 
 
 
 
 


 
 


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

 
 
 

 
 
 
 
 

 
 
 

 
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

 


 
 
 
 

 

 


 

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

 
 STRUCTURET = ALIVET × ASSIGNEDT × PARENTT × CONNECTST

 STRUCTURET 


 

t2t1t0

    

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

 

 
 
 


 

 



 

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

 


 
 
 

 



 


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

 
 
 

 
 
 
 
 

 
 
 

 
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

 


 
 


 


 
 



 

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 

 
 parent

 
 


 



ti+1ti






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 



ti+1ti

 





 


 





Softwarearchitektur verteilter Systeme – 2. Grundlagen der Softwarearchitektur 2.57



 
 
 

 
 
 
 
 

 
 
 

 
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 

 



 
 
 
 
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 

 
 
 
 
 
 

 

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

 


 

interface Counter {

long getSum();

void setSum(long x);

long increment();

}

 
CounterIDL ∈ DESCRIPTION
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

 



 

 

 

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

 
 
 

 
 
 
 
 

 
 
 

 
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

 


 


 



 


 

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

 



 



 




  
 



