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Exceptions are commonly preferred to ‘
handle rare, yet valid situations.

A contracted q[ ;

package Queue_Pack_Contract is Contracts are commonly used to test program ‘

& i i ifications.
' i correctness with respect to its specitica
A contracting queue fest A contracting queue test e J/ correctness with respect pecif

o 1d also be “=> True” according to specifications
with Ada.Text_IO; use Ada.Text_IO; 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;

with Exceptions; use Exceptions;
with Queue_Pack_Contract; use Queue_Pack_Contract;
with System.Assertions; use System.Assertions;
procedure Queue_Test_Contract is procedure Queue_Test_Contract is procedure Dequeue (Item : out Element; Q : in out Queue_Type)
Queue : Queue_Type; [ — Queue : Queue_Type; , -- could also be “=> True” according to specifications
Item : Element; L - Item : Element;
i Violated Pre-condition will raise K
= t failure exception. begin I S
Enqueue (Item => 1, Q => Queue); BT EXEE ption. Enqueue (Item => 1, Q => Queue); . .
= = ; - = = 5 ... anything on this slide
Enqueue (Item => 2, Q => Queue); Enqueue (Item => 2, Q => Queue); il not sectly clear? () .
Dequeue (Item, Queue); Put (Element’Image (Item)); Dequeue (Item, Queue); Put (Element’Image (Item)); ‘ SUHNOUPERECTY ‘ type Queue_Type is record
Dequeue (Item, Queue); Put (Element’Image (Item)); Dequeue (Item, Queue); Put (Element’Image (Item)); Top, Free : Marker := Marker’'First;
Dequeue (Item, Queue); Dequeue (Item, Queue);
Put (Element’Image (Item)); Put (Element’Image (Item));
Put (“Queue is empty on exit: “); Put (Boolean’Image (Is_Empty (Queue)));
exception

Put (“Queue is empty on exit: “); Put (Boolean’Image (Is_Empty (Queue)));
when Exception_Id : Assert_Failure => Show_Exception (Exception_Id);

exception
end Queue_Test_Contract;

Those contracts can be used to fully specify ‘
operations and types. Specifications should be
complete, consistent and canonical, while using

‘ as little implementation details as possibleJ

when Exception_Id : Assert_Failure => Show_Exception (Exception_Id);
end Queue_Test_Contract; ()
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Ada
Generic (polymorphic) packages

A generic queue A generic queue

| |
; The type of Element now becomes a
package Queue_Pack_Generic is ‘ parameter of a generic package. ‘
QueueSize: constant Integer := 10; = - - - S
type Queue_Type is limited private;

type Element is ; type Element is

package Queue_Pack_Generic is
QueueSize: constant Integer := 10;
type Queue_Type is limited private;

... introducing:

 Specification of generic packages
I . procedure Enqueue (Item: Element; Queue: in out Queue_Type);
* Instantiation of generic packages procedure Dequeue (Item: out Element; Queue: in out Queue_Type);
function Is_Empty (Queue : Queue_Type) return Boolean;
function Is_Full (Queue : Queue_Type) return Boolean;
Queueoverflow, Queueunderflow : exception;
private
type Marker is mod QueueSize;
type List is array (Marker) of Element;
type Queue_Type is record
Top, Free : Marker := Marker’First;
Is_Empty : Boolean := True;
Elements : List;
end record;
end Queue_Pack_Generic;

procedure Enqueue (Item: Element; Queue: in out Queue_Type);
procedure Dequeue (Item: out Element; Queue: in out Queue_Type);
function Is_Empty (Queue : Queue_Type) return Boolean;
function Is_Full (Queue : Queue_Type) return Boolean;
Queueoverflow, Queueunderflow : exception;
private
type Marker is mod QueueSize;
type List is array (Marker) of Element;
type Queue_Type is record |
Top, Free : Marker := Marker’First;
Is_Empty : Boolean := True; 'S aa
Elements : List; enqueue :: a -> Queue a Queu a |
end record;
end Queue_Pack_Generic;

‘ No restrictions (private) have ‘
been set for the type of Element.

Haskell syntax: ‘
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A generic queue

package body Queue_Pack_Generic is
. 5 procedure Enqueue (Item: Element; Queue: in out Queue_Type) js
A generic queue A generic queue begin
if Is_Full (Queue) then
; raise Queueoverflow;
- package Queue_Pack_Generic is end if;
QueueSize: constant Integer := 10; Queue.Elements (Queue.Free) Item;
type Queue_Type is limited private; Queue.Free 1el
procedure Enqueue (Item: Element; Queue: if, e categories procedure Enqueue (Item: Element; Queue: in out Queue_Type); dQueuE-ISTEmpty False;
procedure Dequeue (Item: out Element; Queue: if P procedure Dequeue (Item: out Element; Queue: in out Queue_Type); end Enqueue;
function Is_Empty (Queue : Queue_Type) return E® Incomplete types function Is_Empty (Queue : Queue_Type) return Boolean; procedure Dequeue (Iufn: out ElemeNe; OMe: out Queue_Type) is
function Is_Full (Queue : Queue_Type) return 1. Constants function Is_Full (Queue : Queue_Type) return Boolean; begin
‘Qu:ueoverflow, Queueunderflow : exception; « Procedures and functions .Qutueoverflow, Queueunderflow : exception; if Is_Em ;oo hifueunderflow; end if;
private private
type Marker is mod QueueSize; Ttem : ements (Queue.Top);
type List is array (Marker) of Element; Queue. Top B (Queue.Top);
type Queue_Type is record
Top, Free : Marker := Marker’First; end Dequeue;

Is_Empty : Boolean := True; S function Is_Empty (Queue : Queue_Type) return Boolean is (Queue.Is_Empty);
Elements : List; ... anything on this slide function Is_Full (Queue : Queue_Type) return Boolean is

type Element is ; type Element is

package Queue_Pack_Generic is
QueueSize: constant Integer := 10; ) include:
type Queue_Type is limited private; | Genericaspects can include:

type Marker is mod QueueSize; ¢ Other packages

type List is array (Marker) of Element; « Objects (interfaces)

type Queue_Type is record ‘ ) ‘
Top, Free : Marker := Marker’First; Default values can be provided

Is_Empty : Boolean True; ‘ (making those parameters oplional)J
Elements : List; L @ —
end record; end record; still not perfectly clear? (not Queue.Is_Empty and then Queue.Top = Queue.Free);
end Queue_Pack_Generic;

end Queue_Pack_Generic; end Queue_Pack_Generic
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