ACL Model

Import Core;

Namespace ACLLibraryContracts.Contracts

{

 Contract Librarian   

 {

   Parameters

    {


[0-10] Scalar Integer MaxLoanCount;


[0-2] Scalar Integer MaxLoanRenewalCount;


[0-3] Scalar Integer MaxLoanInterval; 

     }

 // contract variables

String potentialNewUserInfo = null;

Integer userIdToBeDeleted=0; 

/*~~~Creating a user~~~*/

Observability Boolean DoesUserExist(String userInfo);


Responsibility String  initiateNewUserAddition() 

{

Pre(potentialNewUserInfo ==  null); 


Execute();


potentialNewUserInfo = value; 


Belief userCreationStarted("Librarian has started the user creation through 




the Library Terminal");


Belief librarianEntersUserInfo("Librarian was prompted to enter the user 





     info through the Library Terminal");


Post(potentialNewUserInfo not= null);


fire(userAdditionRequested(potentialNewUserInfo)); 

}

Responsibility Integer generateNewUserId(String userInfo) 

{


Pre (userInfo not = null);


Execute();


Belief ProperUserIdGenerated("A unique userId is generated 
for the given userInfo");


Post(value >0); 

}

Responsibility createUser(String userInfo, Integer uId) 

{

Pre(userInfo not= null); 


Pre(uId >0);


Execute();


Post(DoesUserExist(userInfo) == true);



fire(newUserCreated(uId)); 

}

Scenario addUser 

{ 

   Integer uId;

   String newUInfo;

   Trigger(observe(userAdditionRequested(newUInfo))); 

   choice(DoesUserExist(newUInfo))  true

  {

Belief reportUserExists("UI should inform the librarian that user 





already exists with the given information");

  }

   alternative(false) 

  {


uId = generateNewUserId(newUInfo);


observe(newUserCreated(uId)); 


fire(userAdditionCompleted(uId));

  }

  potentialNewUserInfo = null; 

  Terminate(); 

} 

/*~~~End Creating a user~~~*/
/*~~~Deleting a user~~~*/

Observability Boolean UserHasLoan(Integer userId);

Observability Boolean UserHasPrivilege(Integer userId);

Observability String  FindUserInfo(Integer userId);

Responsibility initiateNewUserDeletion(Integer userId) 

{
Pre(userIdToBeDeleted == 0);


Pre(userId >0);


userIdToBeDeleted = userId;  


Execute();


fire(userDeletionRequested(userIdToBeDeleted));
 

}

Responsibility deleteUser(Integer userId) 

{
Pre(userId >0);


Execute();


Post(DoesUserExist(userId) == null); 


fire(userDeleted(userId)); 

}

Scenario removeUser
{ String uInfo;   Integer newUIdToBeDeleted;

  Trigger(observe(userDeletionRequested(newUIdToBeDeleted))); 

  uInfo = FindUserInfo(newUIdToBeDeleted);

  choice (uInfo not=  null) true

  { Belief displayUserInfo("User's Info should be displayed on library 
terminal");

    choice (UserHasPrivilege(userIdToBeDeleted)) true

    {      choice (UserHasLoan(newUIdToBeDeleted))false


{ 
deleteUser(newUIdToBeDeleted);



observe(userDeleted(newUIdToBeDeleted)); 



fire(userDeletionCompleted(newUIdToBeDeleted));



}

alternative (true)


{
Belief informUserHasLoan("librarian should be informed that 




user can't be deleted because user's has loan");


}

     }

     alternative (false)

     {

Belief informUserDoesn'tHavePrivilege("librarian should be informed that user can't be deleted 




because user's privilege is revoked");
      }

}

alternative (false) 

{

    Belief informUserDoesntExist("librarian should be informed that 
user doesn't exist by a message 



displayed on library terminal");

}

 userIdToBeDeleted = 0;

 Terminate();

}


Scenario userDeletionFollowsUserCreation 

{


Integer newUId;


Trigger(observe(userAdditionCompleted(newUId)); 


Terminate(observe(userDeletionCompleted(newUId)); 

}

/*~~~End Deleting a user~~~*/
/*~~~Create  a title~~~*/
String newTitleInfo = null;  
// stores title information such as isbn, title, authors, etc.
Observability Boolean IsTitleInfoComplete(String titleInfo);
Observability Boolean DoesTitleExist(String titleInfo);
Responsibility String  initiateNewTitleAddition() 
{



Pre(newTitleInfo ==  null) ; 

Execute();

newTitleInfo = value; 

// set to the serialized version of what was input from terminal

Belief titleCreationStarted("Librarian has started the title creation through the Library 





Terminal");


Belief librarianEntersNewTileInfo("Librarian was prompted to enter the title info through the 





Library Terminal");


Post(newTitleInfo not= null); 

fire(titleCreationRequested(newTitleInfo));


}

Responsibility Integer createTitle(String titleInfo) 

{
Pre(titleInfo not= null); 


Execute();


Post(DoesTitleExist(titleInfo) == true);


Post(value >0); 
//the method bound to this responsibility is to return the isbn of the title

fire(newTitleCreated(titleInfo)); 

}

Scenario addTitle 

{ 

String aTitleInfo;


Trigger(observe(titleCreationRequested(aTitleInfo))); 


choice (IsTitleInfoComplete(aTitleInfo)) true


{



choice (DoesTitleExist(aTitleInfo)) false



{




observe((newTitleCreated(aTitleInfo));








fire(titleAdditionCompleted(aTitleInfo))



}



alternative (true)



{




Belief informTitleAlreadyExists("Librarian should be informed 
that there already exists a title with the provided title-info");


            }


}



alternative (false)


{


Belief informTitleInfoIncomplete("Librarian should be informed through that 





title information is incomplete ");


}


newTitleInfo = null;


Terminate();

}

/*~~~End Create  a title~~~*/
/*~~~Delete  a title~~~*/
String titleInfoForDeleteTitle = null; 

Observability Integer FindTitle(String titleInfo);

Observability Boolean TitleHasLoans(Integer isbn);

Observability Integer GetNumberOfItems(String titleInfo);

Observability Boolean DoesItemExist(Integer itemId);


Observability List Integer GetItems(Integer isbn);   

Responsibility String initiateTitleDeletion(String titleInfo) 


{



Pre(titleInfoForDeleteTitle == null); 



Pre(titleInfo not=null);



Execute();



titleInfoForDeleteTitle = value;



Post(titleInfoForDeleteTitle not= null); 



fire(titleDeletionRequested(titleInfoForDeleteTitle));



}

Responsibility removeTitle(String titleInfo) 


{



Pre(titleInfo not=null); 



Execute();



Post(DoesTitleExist(titleInfo) == false); 



fire(titleDeleted(titleInfo)); 


}


Responsibility   deleteItems(Integer isbn, Integer copyid) ; 
{



Pre(isbn not= null);



Pre(itemId>0);



Execute();



Post(DoesItemExist(itemId) == false);


fire(itemDeletioncompleted(itemId);
}

Scenario removeTitle

{

   String newInfoForDeletionTitle;

   Trigger(observe(titleDeletionRequested(newInfoForDeletionTitle)));

    choice (DoesTitleExist(newInfoForDeletionTitle)) true

    {  Belief displayTitleInfo("Title information should be displayed on terminal ");
        isbn = FindTitle(newInfoForDeletionTitle);

        choice (TitleHasLoans(isbn)) false

        {    each (GetItems(isbn))  { deleteItems(isbn, iterator) };  

             observe(titleDeleted(isbn);


 fire(titleDeletionCompleted(newInfoForDeletionTitle));

        }

       alternative (true)

       {


Belief informTitleHasLoanedItems("Librarian should be informed that 


title cannot be deleted because some user has loan against the title");
       }

    }

    alternative (false)

    {


Belief informTitleDoesntExist("Librarian should be informed that title 





doesn't exist");

     }

     titleInfoForDeleteTitle = null;
     Terminate();

}

Scenario removeTitleFollowsAddTitle



{
String newTitleInfo;


Trigger(observe(titleAdditionCompleted(newTitleInfo)));

Terminate(observe(titleDeletionCompleted (newTitleInfo)));
}

/*~~~End Delete  a title~~~*/

/*~~~Add an item to a title~~~*/

String titleInfoForAddItem = null;

String titleInfoForDeleteItem = null;

Responsibility String  initiateNewItemAddition() 

{


Pre(titleInfoForAddItem == null);


Execute();


titleInfoForAddItem = value; 


Belief itemCreationStarted("Librarian has started the item addition through 
the Library Terminal");


Belief librarianEntersTitleInfo("Librarian was prompted to enter the title-info 




info through the Library Terminal");


Post(titleInfoForAddItem not= null);


fire(itemAdditionRequested(titleInfoForAddItem));

}

Responsibility Integer addItem(Integer isbn) 

{


Pre(isbn > 0);


Execute();


Post(value > 0);  //a valid unique id must have been generated for this copy

fire(newItemAdded(isbn, value)); 

}

Scenario itemAddition
{

Integer itemId;


Integer isbn;


String newTitleInfoForAddItem;


Trigger(observe(itemAdditionRequested(newTitleInfoForAddItem)));


choice (DoesTitleExist(newTitleInfoForAddItem)) true


{


   Belief displayTitleInfo("Title info should be displayed on terminal");


   Belief displayItemInfo("Existing items for this title should be listed on 





the library terminal");
   fire(itemAdditionCompleted(itemId)) //for UC sequencing

}
alternative (false) 


{


    Belief reportTitleDoesntExist("Librarian should be informed that title 





doesn't exist and needs to be created first");



observe(titleAdditionComplete(newTitleInfoForAddItem));


}

isbn = FindTitle(newTitleInfoForAddItem);


itemId = addItem(isbn);



observe(newItemAdded(newTitleInfoForAddItem,itemId);



Terminate(fire(itemAdditionCompleted(itemId))); 

}

/*~~~End -Add an item to a title~~~*/
/*~~~Delete an item from a title~~~*/

Observability Boolean IsItemAvailable(Integer itemId);

Responsibility String  requestItemDeletion() 

{

Pre(titleInfoForDeleteItem == null); 


Pre(itemIdToBeDeleted == 0);


Execute();


titleInfoForDeleteItem = value; 


Post(titleInfoForDeleteItem not= null);


fire(itemDeletionRequestedForATitle(titleInfoForDeleteItem));






}

Responsibility Integer returnSelectedItemIdForDeletion(String titleInfo)

{


Pre(titleInfo not= null);


Execute();


Post(value >0);


itemIdToBeDeleted = value; 


fire(itemDeletionRequested(itemIdToBeDeleted));

}

Responsibility Integer removeItem(Integer itemId) 

{


Pre(itemIdToBeDeleted > 0);


Pre(itemId > 0);


Execute();


Post(DoesItemExist(itemId) == false);


fire(itemDeleted(itemId)); 

}

Scenario removeItem


{

  String newTitleInfoForDeleteItem;

  Integer newItemIdToBeDeleted;

  Trigger(observe(itemDeletionRequestedForATitle(newTitleInfoForDeleteItem)));

  choice (DoesTitleExist(newTitleInfoForDeleteItem)) true

  {

     Belief displayTitleInfo("Title information should have been displayed on the 





library 
terminal ");

     Belief itemSelected("Librarian should have selected the item to be deleted");

     newItemIdToBeDeleted= 





 



returnSelectedItemIdForDeletion(newTitleInfoForDeleteItem);

     choice (IsItemAvailable(newItemIdToBeDeleted)) true

     {


observe(itemDeleted(newItemIdToBeDeleted));


fire(itemDeletionCompleted(newItemIdToBeDeleted));

     }

     alternative (false)

     {


Belief informItemIsOnLoan("librarian should be informed through the  terminal, that item is not 



available and hence cannot be removed");
     }

  }

  alternative (false)

  {

    Belief InformTitleDoesntExist("Librarian should have been informed 







that title with given title-info doesn't exist");

  }

  itemIdToBeDeleted = 0;

  titleInfoForDeleteItem = null;

  Terminate();

}

Scenario removeItemfollowsAddItem      

{ 


Integer newItemId;


Trigger(observe(itemAdditionCompleted(itemId)));


Terminate(observe(itemDeletionCompleted(newItemId)));

}
/*~~~Borrow Item~~~*/

Integer loanRequestedForUserId=0;

Observability Integer GetUserLoanCount(Integer userId);

Observability String GetTitleInfoForItem(Integer itemId);

Observability Boolean IsItemAReferenceCopy(Integer itemId);

Responsibility initiateNewLoanCreation(Integer userId, Integer itemId)

{


Pre(loanRequestedForUserId == 0);


Pre(loanRequestedForItemId == 0);


Execute();


loanRequestedForUserId = userId;


loanRequestedForItemId = itemId;


Post(loanRequestedForUserId>0);



Post(loanRequestedForItemId>0);


fire(loanRequested(loanRequestedForUserId,loanRequestedForItemId));

}

Responsibility Integer addLoan(String userId, String itemId) 

{


once Scalar Integer userLoanCount;


userLoanCount = PreSet(GetUserLoanCount(userId));


Execute();


Post(GetUserLoanCount(userId) == userLoanCount + 1);


Post(value >0);  


fire(loanAdded(userId, itemId));

}

Responsibility revokePrivilege(Integer userId)

{


Pre(userId not=0);


Execute();


Post(UserHasPrivilege(userId) == false);


fire(privilegeRevoked(userId));

}
Scenario borrowLoanCopy

{

String titleInfo;

Integer userLoanCount;

Integer newLoanRequestedForUserId;

Integer newLoanRequestedForItemId;

Trigger(observe(loanRequested(newLoanRequestedForUserId,
newLoanRequestedForItemId)); 

choice (FindUserInfo(newLoanRequestedForUserId) not= null) true  //1

{  userLoanCount = GetUserLoanCount(newLoanRequestedForUserId);

   titleInfo = GetTitleInfoForItem(newLoanRequestedForItemId);

   choice (userLoanCount < Parameters.MaxLoanCount) true //2
   {


choice (FindTitle(titleInfo) > 0) true //3

{


   choice (IsItemAvailable(newLoanRequestedForItemId)) true  //4

   {


    choice (IsItemAReferenceCopy(newLoanRequestedForItemId)) false  //5

    {



choice (UserHasPrivilege(newLoanRequestedForUserId)) false //6


 { Belief reportPrivilegeRevoked("librarian should be 





informed that 
user doesn't have privilege");



   observe(finePaid(newLoanRequestedForUserId));




 } //end 6


 observe(loanAdded(newLoanRequestedForUserId, 









newLoanRequestedForItemId));



 fire(itemBorrowed(newLoanRequestedForItemId));



 choice ( (userLoanCount+1) == Parameters.MaxLoanCount ) true 



 { observe(privilegeRevoked(newLoanRequestedForUserId));



  }



   
}


       alternative (true) //5

            { Belief reportItemIsAReferenceCopy("librarian should be informed 
that item requested for loan is a reference copy");


            }


   } 

  alternative (false)   //4

  {  Belief reportItemIsNotAvailable("librarian should be informed 
that item has been loaned to some other user");


  }

           }

          alternative (false)  //3
          { Belief reportTitleDoesntExist("librarian should be informed 
that title doesn't exist");

          }
  }

  alternative (false)  //2
  {  Belief reportMaximumLoanTaken("librarian should be informed that 
user has borrowed maximum allowed number of items ");

  }
}

alternative (false)  //1
  { Belief reportUserDoesntExists("Librarian should be informed that user 






doesn't exist");

  }





 loanRequestedForUserId = 0; 

 loanRequestedForItemId = 0;

 Terminate();

}




Scenario borrowLoanFollowsAddUserAndAddItem

{


Integer newUserId;


Integer newItemId;


Trigger(observe(loanRequested(newUserId, newItemId));


choice (DoesUserExist(newUserId)) true


{



choice (DoesItemExist(newItemId))true



{




observe(loanAdded(newUserId, newItemId));



}



}


Terminate();

}

/*~~~Return Item~~~*/
Integer returnLoanRequestedForUserId=0;

Integer returnLoanRequestedForItemId=0;

Observability Integer FindLoan(Integer userId, Integer itemId);

Observability Boolean IsLoanOverdue(Integer loanId);

Observability Integer LoanOverduePeriod(Integer loanId);

Observability Boolean DoesUserHaveLateFee(Integer userId);

Responsibility initiateReturnLoan(Integer userId, Integer itemId) 

{

Pre(returnLoanRequestedForUserId == 0);

Pre(returnLoanRequestedForItemId == 0);


Execute();


returnLoanRequestedForUserId = userId;


returnLoanRequestedForItemId = itemId;


Post(returnLoanRequestedForUserId>0);



Post(returnLoanRequestedForItemId>0);


fire(returnLoanRequested(returnLoanRequestedForUserId,
returnLoanRequestedForItemId));

}

Responsibility Integer returnLoan(String userId, String itemId) 

{



once Scalar Integer userLoanCount; 



userLoanCount = PreSet(GetUserLoanCount(userId));



Pre(userId > 0);



Pre(itemId > 0);



Execute();



Post(GetUserLoanCount(userId) == userLoanCount - 1);



Post(value >0); 



fire(loanDeleted(userId, itemId));

}

Responsibility recordFine(Integer loanId) 

{



Pre(loanId > 0);



Execute();



Post(value >0); 



Post(DoesUserHaveLateFee(value)== true);




fire(fineRecorded(value, loanId));

}

Scenario returnLoanCopy

{


Integer loanId;


Integer newReturnLoanRequestedForUserId;


Integer newReturnLoanRequestedForItemId;


Trigger(observe(returnLoanRequested(newReturnLoanRequestedForUserId,newReturnLoan





RequestedForItemId)));


loanId = indLoan(newReturnLoanRequestedForUserId,newReturnLoanRequestedForItemId);


choice (loanId > 0)true


{



Belief displayLoanInfo("Loan information should be displayed on library terminal");



choice (IsLoanOverdue(loanId)) true //1


{




observe(fineRecorded(newReturnLoanRequestedForUserId,loanId));




choice (LoanOverduePeriod(loanId) >= Parameters.MaxLoanInterval) true




{





observe(privilegeRevoked(newReturnLoanRequestedForUserId)); /*User's privilege should be revoked if this loan has been overdue for more than allowed interval*/




}




}



choice (DoesUserHaveLateFee(newReturnLoanRequestedForUserId)) true //2


{




observe(finePaid(newReturnLoanRequestedForUserId);



}



observe(loanDeleted(newReturnLoanRequestedForUserId,








newReturnLoanRequestedForItemId));



fire(loanDeletionCompleted(newReturnLoanRequestedForUserId,








newReturnLoanRequestedForItemId));



fire(itemReturned(newReturnLoanRequestedForItemId));


}


alternative (false)


{



Belief reportLoanDoesntExist("librarian should be informed through library terminal that 




there exists no loan for given item for this particular user");


}


returnLoanRequestedForUserId = 0;


returnLoanRequestedForItemId = 0;


Terminate();

}
/*~~~End -Return Item~~~*/

/*~~~Renew Loan~~~*/

Integer renewLoanRequestedForUserId=0;

Integer renewLoanRequestedForItemId=0;

Observability Integer GetLoanRenewalCount(Integer userId, Integer itemId );

Observability Integer GetLoanID(Integer userId, Integer itemId);

Responsibility initiateRenewLoan(Integer userId, Integer itemId) 

{


Pre(renewLoanRequestedForUserId == 0);


Pre(renewLoanRequestedForItemId == 0);


Execute();


renewLoanRequestedForUserId = userId;


renewLoanRequestedForItemId = itemId;


Post(renewLoanRequestedForUserId>0);



Post(renewLoanRequestedForItemId>0);


fire(renewLoanRequested(renewLoanRequestedForUserId,
renewLoanRequestedForItemId));

}

Responsibility Integer renewLoan(Integer userId, Integer itemId) 

{


once Scalar Integer loanRenewalCount;


loanRenewalCount = PreSet(GetLoanRenewalCount(userId, itemId));


Pre(userId > 0);


Pre(itemId > 0);


Execute();


Post(GetLoanRenewalCount(userId, itemId) == loanRenewalCount + 1);


Post(value >0); 


fire(loanRenewed(userId, itemId));

}

Responsibility reportExpiredLoan(Integer userId, Integer itemId);

{


Pre(userId > 0);


Pre(itemId > 0);


Execute();


fire(loanExpired(userId, itemId));

}

Scenario renewLoan   

{ 

  Integer loanId;

  Integer loanRenewalCount;

  Integer newRenewLoanRequestedForUserId;

  Integer newRenewLoanRequestedForItemId;

  Trigger(observe(renewLoanRequested(newRenewLoanRequestedForUserId,

newRenewLoanRequestedForItemId)));

  loanId=FindLoan(newRenewLoanRequestedForUserId, 






newRenewLoanRequestedForItemId);

  choice (loanId > 0) true 

  { 

 Belief displayLoanInfo("Loan information should be displayed on the library 
terminal");


  loanRenewalCount=    

GetLoanRenewalCount(newRenewLoanRequestedForUserId, 

newRenewLoanRequestedForItemId);

  choice (UserHasPrivilege(newRenewLoanRequestedForUserId)) false

   {

 observe(finePaid(newRenewLoanRequestedForUserId)); 

    }

   choice (loanRenewalCount <  Parameters.MaxLoanRenewalCount) true

    {


observe(loanRenewed(newRenewLoanRequestedForUserId, 






newRenewLoanRequestedForItemId));


 fire(loanRenewedCompleted(newRenewLoanRequestedForUserId, 





newRenewLoanRequestedForItemId));

     }  

    alternative (false)

    { Belief reportLoanRenewedMaxTimes("Librarian should be informed that 
loan has already been renewed maximum number of allowed renewals");
    }

  }  //of valid loan id

  alternative (false)

  { Belief reportLoanDoesntExist("Librarian should be informed that loan 

doesn't exist for the given userId and ItemId");

  }  

Terminate();

}

/*~~~End- Renew Loan~~~*/
Scenario renewLoanFollowsBorrowLoan   

{

Integer RenewloanId;

Integer loanItemId;

Integer loanUserId;

Trigger(observe(renewLoanRequested(loanUserId, loanItemId));

RenewloanId = FindLoan(loanUserId, loanItemId);

choice (RenewloanId > 0)) true

{


 

 choice (IsLoanOverdue(RenewloanId)) true

  

{   




observe(finePaid(RenewloanId));



}

  

observe(loanRenewedCompleted(loanUserId, loanItemId));

}

Terminate();

}

/*~~~Pay Fine~~~*/
Integer collectFineRequestedForUserId=0;

Responsibility initiateCollectFine(Integer userId) 

{


Pre(collectFineRequestedForUserId == 0);


Execute();


collectFineRequestedForUserId = userId;


Post(collectFineRequestedForUserId>0);



fire(collectFineRequested(collectFineRequestedForUserId));

}

Responsibility Integer payFine(String userId) 

{


Pre(userId >0);


Execute(); 


Post(DoesUserHaveLateFee(userId) == false);


Post(value >0); 


fire(lateFeeDeleted(userId));

}

Scenario payFine

{

  Integer newCollectFineRequestedForUserId;

  Trigger(observe(collectFineRequested(newCollectFineRequestedForUserId)));

  choice (FindUserInfo(newCollectFineRequestedForUserId) not= null) true


{



observe(lateFeeDeleted(newCollectFineRequestedForUserId));



fire(finePaid(newCollectFineRequestedForUserId));


}

  alternative (false)


{ Belief reportUserDoesntExist ("librarian should be informed that 







user doesn't exist");


}

  collectFineRequestedForUserId = 0;

  Terminate();

}

Scenario itemLifeTime

{

  Integer aItem;

  Trigger(observe(itemAdditionCompleted(aItem)));

  choice (DoesItemExist(aItem)) true

  {


choice (IsItemAvailable(aItem)) true


{



observe(itemBorrowed(aItem)) | 









observe(itemDeletionCompleted(aItem));



choice (DoesItemExist(aItem)) true



{




choice (IsItemAvailable(aItem)) false




{  observe(itemReturned(aItem));





}



}



}


redo;

  }

  Terminate();

}
Scenario loanLifeTime

{



Integer loanUId;

Integer loanItemId;

Integer loanLoanId;

Trigger(observe(loanAdded(loanUId, loanItemId));

fineLoanId = FindLoan(loanUId, loanItemId);

choice (loanLoanId >0) true 

{
observe(loanExpired(loanUId, loanItemId)) | 



observe(loanRenewedCompleted(loanUId, loanItemId)) | 



observe(loanDeletionCompleted(loanUId, loanItemId))



fineLoanId = FindLoan(loanUId, loanItemId);



choice (loanLoanId >0) true



{  choice (IsLoanOverdue(loanLoanId)) true




{ observe(finePaid(loanUId));




}



}



redo;

  
}

Terminate();

}

