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A contracting queue (cont.)

private
type Marker is mod Queue_Size; F‘
type List is array (Marker) of Element; ... anything on this slide
‘ still not perfectly clear?
. e

type Queue_Type is record

Top, Free : Marker := Marker’First;

Is_Empty : Boolean := True;

Elements : List; -- will be initialized to invalids
end record

=> (not Queue_Type.Is_Empty or else Queue_Type.Top = Queue_Type.Free)

and then ( ix in 1 .. Length (Queue_Type)
=> Lookahead (Queue_Type, ix)’Valid);

function Is_Empty (Q : Queue_Type) return Boolean is (Q.Is_Empty);
function Is_Full (Q : Queue_Type) return Boolean is
(not Q.Is_Empty and then Q.Top = Q.Free);
function Length (Q : Queue_Type) return Natural is
(if Is_Full (Q) then Queue_Size else Natural (Q.Free - Q.Top));
function Lookahead (Q : Queue_Type; Depth : Positive) return Element is
(Q.Elements (Q.Top + Marker (Depth - 1)));
end Queue_Pack_Contract;

A contracting queue test

with Ada.Text_IO; use Ada.Text_IO;
with Exceptions; use Exceptions;
with Queue_Pack_Contract; use Queue_Pack_Contract;
with System.Assertions; use System.Assertions;
procedure Queue_Test_Contract is
Queue : Queue_Type;
Item : Element;
begin
Enqueue (Item => 1, Q => Queue);
Enqueue (Item => 2, Q => Queue);
Dequeue (Item, Queue); Put (Element’Image (Item));
Dequeue (Item, Queue); Put (Element’Image (Item));
Dequeue (Item, Queue);
Put (Element’Image (Item));
Put (“Queue is empty on exit: “); Put (Boolean’Image (Is_Empty (Queue)));
exception
when Exception_Id : Assert_Failure => Show_Exception (Exception_Id);

end Queue_Test_Contract;

A contracting queue

package body Queue_Pack_Contract is
procedure Enqueue (Item : Element; Q : in out Queue_Type) is
begin
Q.Elements (Q.Free) := Item; {
Q.Free := Q.Free + 1;
Q.Is_Empty := False;
end Enqueue;
procedure Dequeue - : out E D out Queue_Type) is

begin
Item

‘ No checks in the implementation part,
B ‘ as all required conditions have been

end Queue_Pack_Cont¥ract; L guaranteed via the specifications.

A contracting queue test

with Ada.Text_IO; use Ada.Text_IO;

with Exceptions; use Exceptions;

with Queue_Pack_Contract; use Queue_Pack_Contract;
with System.Assertions; use System.Assertions;

procedure Queue_Test_Contract is
Queue : Queue_Type;
Item : Element;

Violated Pre-condition will raise
‘ an assert failure exception.

begin
Enqueue (Item => 1, Q => Queue);
Enqueue (Item => 2, Q => Queue);
Dequeue (Item, Queue); Put (Element’Image (Item));
Dequeue (Item, Queue); Put (Element’Image (Item));
Dequeue (Item, Queue);

Put (Element’Image (Item));
Put (“Queue is empty on exit: “); Put (Boolean’Image (Is_Empty (Queue)));

exception
when Exception_Id : Assert_Failure => Show_Exception (Exception_Id);

end Queue_Test_Contract;
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