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sorted­collections

SORTED_MAP_ADT [K, V]*

feature ­­ model 
    model: FUN[K, V] 

    sorted_keys: ARRAY [K]

 

feature ­­ commands
    extend (key: K; val: V) 

        require ¬has (key)         
         

    remove (key: K) 

        require has (key)        
 

feature ­­ queries 
    item(key:K): V 

    has (key: K): BOOLEAN 

         

invariant
    ∀i ∈ [1, model.count):  
      sorted_keys[i] < sorted_keys[i+1]

     

   sorted_keys.count = model.count 

 

   ∀k ∈ model.domain : k ∈ sorted_keys   
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SORTED_MODEL_MAP [K, V]
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CURSOR [K, V]
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DESIGN [K, V]

+ 

SORTED_RBT_ 
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SORTED_ADT [K, V]*

feature ­­ model 
    model: SEQ [KV_PAIR[K,V]]
 

feature ­­ commands
    extend (a_item: TUPLE [key: K; value: V]) 

        require ¬has (a_item.key)  
 

    remove (a_key: K) 

        require has (a_key)
 

feature ­­ queries
    item alias "[]" (a_key: K): V 
        require has (a_key) 
 

    as_array: ARRAY[KV_PAIR[K,V]] 

 

invariant
    ∀i ∈ [1, model.count):  
      model[i].key < model[i+1].key

 

    ∀i ∈ [1, model.count]:  
      as_array[i] ~ model[i]
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ITERATION_CURSOR [G]*

item*: G 

forth* 

after*: BOOLEAN

new_cursor*
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new_cursor*: ITERATION_CURSOR[G]
        -- Fresh cursor associated with current structure.
  ! Result ≠ Void item*: G

        -- Item at current cursor position.
  ? valid_position: not after

forth*
        -- Move to next position.  
  ? valid_position: not after

after*: BOOLEAN
        -- Are there no more items to iterate over?  

ITERABLE *

new_cursor*

ITERATION_CURSOR[G] *CLIENT_APPLICATION+

container+
increase_balance(v: INTEGER; name: STRING)       
       -- Increase the balance for account with owner name .
    ? across container as cur 
         all 
             cur.item.balance ≥ v 
         end
    ! across old container.deep_twin as cur 
         all 
             (cur.item.owner ~ name implies 
                  cur.item.balance = old cur.item.balance + v)
            and
            (cur.item.owner ~ name implies 
                  cur.item.balance = old cur.item.balance)
         end  

container: ITERABLE+
        -- Fresh cursor of the container.

some_account_negative: BOOLEAN       
       -- Is there some account negative?
    ! Result = 
          across container as cur 
             some 
                 cur.item.balance < v 
             end 

INDEXABLE_ITERATION_CURSOR[G] +

new_cursor+

after+: BOOLEAN
        -- Are there no more items to iterate over?  

item+: G
        -- Item at current cursor position.

forth+
        -- Move to next position.

start+
        -- Move to first position.

CLIENT SUPPLIER

Iterator Design Pattern

ARRAY[G]  +

LINKED_LIST[G]  + ARRAYED_LIST[G]  +

ITERABLE_COLLECTION

Cursor - index
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Implementing the ITERATOR Pattern : Had Case
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Implementing the ITERATOR Pattern : Had Case (2)
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Iterator Pattern at Runtime
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Use of It arable in Contracts
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Use of It arable in Contracts : Exercise
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Use of Tearable in Implementation CD
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Use of It enable in Implementation G)
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Once Routine CD
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