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Consistent Updates from Atomic Composition



  

Motivation



  

Motivation: Dynamic Access Control



  

Example: Change Role

IF ChangeJobToAdmin(user) AND isReviewer(user) 



  

Example: Change Role

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)



  

Example: Change Role

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

ChangeJobToAdmin(fred)      isReviewer(fred) ∧



  

Example: Change Role

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

ChangeJobToAdmin(fred)      isReviewer(fred)

{ +isAdmin(fred), -isReviewer(fred) } 


∧



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) 



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) 



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN 

isPaperReviewer(u1, p)

AddPaperReviewer(bob, iliad)       ...
 

∧



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

AddPaperReviewer(bob, iliad)       ...
 

{ +isPaperReviewer(bob, iliad) }


∧



  

Example: Add Reviewer

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

AddPaperReviewer(bob, iliad)       ...
 
{ +isPaperReviewer(bob, iliad) }

{ +isPaperReviewer(bob, iliad) }


∧



  

Example: Remove Admin

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)



  

Example: Remove Admin

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) 

  



  

Example: Remove Admin

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

   



  

Example: Remove Admin

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

   RemoveAdmin(alice)      

 





  

Example: Remove Admin

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

   

{ -isAdmin(alice) }

RemoveAdmin(alice)      

 




  

Example: Remove Admin

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

   

{ -isAdmin(alice) }

RemoveAdmin(alice)      

{ -isAdmin(alice) }
 





  

Example: Concurrent Requests

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

  



  

Example: Concurrent Requests

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

  

{ +isAdmin(fred), -isReviewer(fred) }



  

Example: Concurrent Requests

{ +isPaperReviewer(bob, iliad) }

{ +isAdmin(fred), -isReviewer(fred) }

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

  



  

Example: Concurrent Requests

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice) }

{ +isAdmin(fred), -isReviewer(fred) }

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

  



  

Example: Concurrent Requests

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice) }

{ +isAdmin(fred), -isReviewer(fred) }



  

Example: Concurrent Requests

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice)  }



  

Example: Concurrent Requests

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice)  }



{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
   -isAdmin(alice) }

{ +isAdmin(fred), -isReviewer(fred) }



  

Example: Concurrent Requests

{ -isAdmin(alice)  }



{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
   -isAdmin(alice) }

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }



  

Example: Concurrent Requests

{ -isAdmin(alice)   -isAdmin(fred) }



{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
   -isAdmin(alice) }



  

Example: Concurrent Requests

{ -isAdmin(alice)   -isAdmin(fred) }



{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
   -isAdmin(alice) }

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }



  

Example: Concurrent Requests

{ -isAdmin(alice)   -isAdmin(fred) }



{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
   -isAdmin(alice)  -isAdmin(fred)}

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }



  

Example: Concurrent Requests



{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
   -isAdmin(alice)  -isAdmin(fred)}

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice)   -isAdmin(fred) }



  

Options: Total Failure



{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
   -isAdmin(alice)  -isAdmin(fred)}X

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice)   -isAdmin(fred) }



  

Options: 



{ +isAdmin(fred), -isReviewer(fred), +isPaperReviewer(bob, iliad),
                          -isAdmin(fred)}

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice)   -isAdmin(fred) }



  

Options: Silent Failure 



{                        -isReviewer(fred), +isPaperReviewer(bob, iliad)
                                              }

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(alice)   -isAdmin(fred) }



  

Under Either Approach:

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

  



  

Under Either Approach:

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

  



  

Under Either Approach:

{ +isAdmin(fred), -isReviewer(fred) }

{ -isAdmin(fred) }

{ +isPaperReviewer(bob, iliad) }

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) THEN
NOT isAdmin(u)

  



  

Under Either Approach:

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Under Either Approach:

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Under Either Approach:

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Problem:

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Problem: Removing Spec

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Problem: 

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Problem: Adding Spec

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Problem: Adding Spec

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Problem: Adding Spec

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)

  



  

Problem: Adding Spec

IF ChangeJobToAdmin(user) AND isReviewer(user) THEN
isAdmin(user)
NOT isReviewer(user)

IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

IF RemoveAdmin(u) AND NOT ChangeJobToAdmin(u) THEN
NOT isAdmin(u)



  

Properties?

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }


                          ?



  

Properties:

 

 

 


                          ?



  

Properties: 

 

 

 


                          

{ +isPaperReviewer(bob, iliad) }



  

Properties: Consistency 

 

 { +isPaperReviewer(bob, iliad) }

 


                          

{ +isPaperReviewer(bob, iliad) }



  

Properties:

 

 

 


                          ?



  

Properties:  

 

 

 { +isAdmin(fred), -isAdmin(fred) }



  

Properties: Consistent Inconsistency 

 

{ +isAdmin(fred), -isAdmin(fred) }

 

 { +isAdmin(fred), -isAdmin(fred) }



  

Properties: Consistent Inconsistency 

{ +isAdmin(fred) } 

{ -isAdmin(fred) }

 { +isAdmin(fred), -isAdmin(fred) }



  

Properties: Consistent Inconsistency



{ +isAdmin(fred) } 

{ -isAdmin(fred) }

{ +isAdmin(fred), -isAdmin(fred) }X



  

Properties: Consistent Inconsistency



{ +isAdmin(fred) } 

{ -isAdmin(fred) }



  

Properties: Consistent Inconsistency



 

{ +isAdmin(fred), -isAdmin(fred) }

 

 { +isAdmin(fred), -isAdmin(fred) }

{ +isAdmin(fred) } 

{ -isAdmin(fred) }



  

Properties:

 

 

 


                          ?



  

Properties: 

{ +isAdmin(fred), -isReviewer(fred) } 



 



  

Properties: 

{ -isAdmin(fred) }



 { +isAdmin(fred), -isReviewer(fred) } 



  

Properties: 

{ -isAdmin(fred) }

 { -isReviewer(fred) }

{ +isAdmin(fred), -isReviewer(fred) } 



  

Properties: 

{ -isAdmin(fred) }

 { -isReviewer(fred) }

{ +isAdmin(fred), -isReviewer(fred) } 

X



  

Properties: Atomicity 



{ +isAdmin(fred), -isReviewer(fred) } 

{ -isAdmin(fred) }



  

Properties: Atomicity 

{ +isPaperReviewer(bob, iliad) } 

{ +isAdmin(fred), -isReviewer(fred) } 

{ -isAdmin(fred) }



  

Properties: Atomicity 

{ -Admin(fred) }

 { +isPaperReviewer(bob, iliad) }

{ +isAdmin(fred), -isReviewer(fred) } 

{ +isPaperReviewer(bob, iliad) }



  

Properties: Quadratic Complexity 

with respect to number of rules



  

Approaches: Feature Composition

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }

Marianna Nicolosi-Asmundo and Elvinia Riccobene, 2003



  

Approaches: Feature Composition

{ +isAdmin(fred), -isReviewer(fred) 

 +isPaperReviewer(bob, iliad) 

{ -isAdmin(fred) }

Marianna Nicolosi-Asmundo and Elvinia Riccobene, 2003



  

Approaches: Feature Composition

{ +isAdmin(fred), -isReviewer(fred) 

 +isPaperReviewer(bob, iliad) 

{ -isAdmin(fred) }

Marianna Nicolosi-Asmundo and Elvinia Riccobene, 2003

inconsistent 
updates



  

Approaches: Component Composition
Marianna Nicolosi-Asmundo and Elvinia Riccobene, 2003

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Approaches: Component Composition
Marianna Nicolosi-Asmundo and Elvinia Riccobene, 2003

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Approaches: Component Composition
Marianna Nicolosi-Asmundo and Elvinia Riccobene, 2003

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Approaches: Component Composition
Marianna Nicolosi-Asmundo and Elvinia Riccobene, 2003

over-specification 
(handwriting)



  

Approaches: Partially Ordered Runs

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }

Y. Gurevich and D. Rosenzweig, 2000

time

<



  

Approaches: Partially Ordered Runs
Y. Gurevich and D. Rosenzweig, 2000

<

explicit / less concurrency

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

What Do We Want?

// Chunk 1
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)



  

// Chunk 1
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user) { +isAdmin(fred), -isReviewer(fred) }

What Do We Want?



  

What Do We Want?

// Chunk 1
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

// Chunk 2
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }



  

What Do We Want?

// Chunk 1
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

// Chunk 2
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

//  Chunk 3
IF RemoveAdmin(u) THEN

NOT isAdmin(u)

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Modules!

Module
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

Module
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

Module
IF RemoveAdmin(u) THEN

NOT isAdmin(u)

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Modules!

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Modules!
{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Modules!


{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Modules!



X
X

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Modules!


 

{ +isPaperReviewer(bob, iliad) }

 

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Modules!



{ +isPaperReviewer(bob, iliad) }

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

(ACID) Transactions

Module
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

Module
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

Module
IF RemoveAdmin(u) THEN

NOT isAdmin(u)

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }



  

Properties Revisted

● Consistency

● Consistent Inconsistency

● Atomicity

● Quadratic Complexity



  

Properties Revisted

✔ Consistency

✔ Consistent Inconsistency

✔ Atomicity

✔ Quadratic Complexity



  

Extensions: Prioritization

{ +isAdmin(fred), -isReviewer(fred) }

{ +isPaperReviewer(bob, iliad) }

{ -isAdmin(fred) }

Module
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

Module
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

Module
IF RemoveAdmin(u) THEN

NOT isAdmin(u)



  

Extensions: Prioritization

{ +isAdmin(fred), -isReviewer(fred) }

{ -isAdmin(fred) }

{ +isPaperReviewer(bob, iliad) }

Module
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

Module
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

Module
IF RemoveAdmin(u) THEN

NOT isAdmin(u)



  

Extensions: Prioritization

Module High
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

Module 
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

Module 
IF RemoveAdmin(u) THEN

NOT isAdmin(u)

  

{ +isAdmin(fred), -isReviewer(fred) }

{ -isAdmin(fred) }

{ +isPaperReviewer(bob, iliad) }



  

Extensions: Prioritization

Module High
IF ChangeJobToAdmin(user) AND isReviewer(user) THEN

isAdmin(user)
NOT isReviewer(user)

Module Mid
IF AddPaperReviewer(u1, p) AND isReviewer(u1)
AND isAuthor(u2, p) AND NOT Conflict(u1, u2)  THEN

isPaperReviewer(u1, p)

Module 
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