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Ada 2005: The language revision process • Ada issues classified as: – Confirmation



(the ARM is correct and clear)



– Ramifications (the ARM is correct but obscure) – No action – Binding interpretations (the ARM was wrong) – Amendments – Corrigendum 2000 (WG9 approved, published, implemented) – Corrigendum 200Y (WG9 approved, will be in new ARM) – Working items (still under discussion)



Total of 84 NEW Ada Issues (AIs) Slide: 2



GNAT and Ada 2005 • GAP 1.0 (8 new issues) – Limited with clause – Private with clause – Generalize anonymous access types – Anonymous access to subprogram types – Access-to-constant parameters and null-excluding access subtypes – Aggregates for limited types – Ravenscar profile for High-Integrity systems – Additional restriction identifiers for RT-Systems



• GAP 1.1 (2 new issues) – Object.Operation notation – Unchecked unions



• Next GAP release (from 18 to 43 new issues!) Slide: 3



Index • Ada 2005 – Aggregates – Access types – Subprograms – Packages – Exceptions – Generics – Object Oriented Programming – Real-Time and High-Integrity Systems – Standard Libraries – Portability – Interfacing with other language • ACATS Development Slide: 4



200Y Amendments



Ada 2005: Default initialization of aggregates 287: Aggregates for limited types (GAP 1.0)



Dark Blue = supported by GAP 1.1 Green = supported by the next release Brown = under development Slide: 5



200Y Amendments



AI-287: Aggregates for Limited Types (GAP 1.0) non-limited type type Data is record Field_1 : Natural := 0; Field_2 : Float := 3.0; ... end Data; Obj : Data := (10, 5.0, ... );



limited type type Lim_Data is limited record Field_1 : Natural := 0 ; Field_2 : Float := 3.0; Lock : … ; -- Protected object end Data; Obj : Lim_Data; -- Lock is silently -- default initialized begin Obj.Field_1 := 10; Obj.Field_2 := 5.0; end;



Aggregates cannot be used with limited types in Ada 95 Slide: 6



200Y Amendments



AI-287: Aggregates for Limited Types (GAP 1.0) non-limited type type Data is record Field_1 : Natural := 0; Field_2 : Float := 3.0; ... end Data; Obj : Data := (10, 5.0, ... );



limited type type Lim_Data is limited record Field_1 : Natural := 0 ; Field_2 : Float := 3.0; Lock : … ; -- Protected object More_Data : ... ; end Data; Obj : My_Data2; -- Lock is silently -- default initialized begin Obj.Field_1 := 10; Obj.Field_2 := 5.0; end;



Easy to forget the initialization of additional components Slide: 7



200Y Amendments



AI-287: Aggregates for Limited Types (GAP 1.0) non-limited type type Data is record Field_1 : Natural := 0; Field_2 : Float := 3.0; ... end Data; Obj : Data := (10, 5.0, ... );



limited type type Lim_Data is limited record Field_1 : Natural := 0 ; Field_2 : Float := 3.0; Lock : … ; -- Protected object More_Data : ... ; end Data; Obj : My_Data2 := (10, 3, , others => );



The box requests default initialization in Ada 2005 Slide: 8



200Y Amendments



AI-318: Limited return types package ADT is type Lim_Data is limited private; with ADT; use ADT; procedure Example is My_Data : Lim_Data; My_Table : array (1 .. 10) of Lim_Data; ... begin Init_Value (My_Data);



procedure Init_Value (Obj : in out Lim_Data); private ... end ADT; package body ADT is ...



for I in Table'range loop Init_Value ( My_Table (I) ); end loop; end Example;



Functions cannot return limited types in Ada 95



end ADT; Slide: 9



200Y Amendments



AI-318: Limited return types package ADT is type Lim_Data is limited private; with ADT; use ADT; procedure Example is My_Data : Lim_Data := Init_Value; My_Table : array (1 .. 10) of Lim_Data := (others => Init_Value); ... begin ... end Example;



New syntax to allow functions to return limited types in Ada 2005



function Init_Value return Lim_Data; private ... end ADT; package body ADT is function Init_Value return Lim_Data is begin return Result : Lim_Data do -- Complete the initialization of -- the returned limited object ... end return; end Init_Value; ... end ADT; Slide: 10



200Y Amendments



Ada 2005: Increasing the power of anonymous access types 231: Access-to-constant parameters and null-excluding access subtypes 254: Anonymous access to subprogram types 230: Generalized use of anonymous access types



Slide: 11



200Y Amendments



AI-231: Null-excluding access subtypes and access to constant parameters (GAP 1.0) • Ada 95



• Ada 2005



function Lowercase (Name : access String) return String;



function Lowercase (Name : not null access constant String) return String;



– The anonymous access CAN NEVER be null



– Null-exclusion under control of the programmer



– Anonymous access to constants not allowed



– Anonymous access to constants allowed



access constant T



-- gives access to different objects of type T but cannot -- change the values of the objects



constant access T



-- This is a constant, and so its value cannot change and -- therefore it cannot access different objects Slide: 12



200Y Amendments



AI-254: Anonymous access to subprogram types (GAP 1.0) • Ada 2005:



function Integrate (Fn : access function (X: Float) return Float; From : Float; To : Float) return Float is begin -- Fn (X) available! ... end Integrate; -- Use of a local function Result := Integrate (My_Double'Access, From => 3.0, To => 9.0); -- Use of a library function Result := Integrate (Ada.Numerics.Elementary_Functions.Sqrt'Access, 3.0, 9.0); Slide: 13



200Y Amendments



AI-230: Generalize Anonymous Access Types (GAP 1.0)



• Ada 95:



type Root is tagged record . . . type D1 is new Root with . . . type D2 is new Root with . . .



• Ada 2005:



type Root_Ref is access all Root’Class; Table : array (1 .. 2) of Root_Ref := (Root_Ref (new D1), Root_Ref (new D2));



Table : array (1 .. 2) of access Root’Class := (new D1, new D2);



type My_Rec is record Data : Root_Ref := Root_Ref (new D1); end record;



type My_Rec is record Data : access Root'Class := new D1; end record; Farm_1 : access Root’Class renames Table (1); Rec : My_Rec; My_Best : access Root’Class renames Rec.Component; Slide: 14



200Y Amendments



Additional Ada 2005 issues on anonymous access types • AI-382: Current instance and anonymous access types



• Ada 95:



• Ada 2005:



type Node; type Node_Ref is access Node; type Node is record Value : Integer; Next : Node_Ref;; end record;



type Node is record Value : Integer; Next : access Node; end record;



Slide: 15



200Y Amendments



Additional Ada 2005 issues on anonymous access types • AI-382: Current instance and anonymous access types type Node is record Value : Integer; Next : access Node;



-- Legal



Callback1 : access procedure (X : access Node); -- Legal Callback2 : access procedure (X : Node); -- Legal end record;



task type T; task body T is X : array (1..2) of access T; procedure P (X : access T) is ...



-- Legal -- Legal



begin ... end T; Slide: 16



200Y Amendments



Additional Ada 2005 issues on anonymous access types • AI-382: Current instance and anonymous access types • AI-385: Stand-alone objects of anonymous access types type Node is record Value : Integer; Next : access Node;



-- Legal



Callback1 : access procedure (X : access Node); -- Legal Callback2 : access procedure (X : Node); -- Legal end record; My_List : access Node;



-- Legal



Slide: 17



200Y Amendments



Ada 2005: Subprograms issues • AI-348: null procedures



Slide: 18



200Y Amendments



AI-348: Null procedures (next GAP release) • Procedure whose body comprises just a null statement



Useful for abstract types (including interfaces), generic defaults and null-defaults in controlled types



type T is abstract tagged null record; procedure Op (X : T) is abstract; procedure Display (X : T) is null;



generic with procedure Proc ( ... ) is null; package G is ... end G;



Derived types do not have to implement the null subprograms



Calling Proc in the instance has no effect if no actual is given in the instantiation Slide: 19



200Y Amendments



Ada 2005: Increasing the control of visibility (packages) 217: Limited-with clause 262: Private-with clause



Slide: 20



200Y Amendments



AI-217: Limited With Clause (GAP 1.0) • Ada 95 package Recursive_Types Is type T1; type T2; type Acc_T1 is access T1; type Acc_T2 is access T2; type T1 is record Ref : Acc_T2; ... end record; type T2 is record Ref : Acc_T1; ... end record; end Recursive_Types ;



• Ada 2005 limited with P; limited with Q; package Q is package P is type Acc_T1 is access P.T1; type Acc_T2 is access Q.T2; type T2 is record type T1 is record Ref : Acc_T1; Ref : Acc_T2; ... ... end record; end record; end Q; end P;



The limited view provides incomplete visibility of: – Type declarations – Nested packages



Does not create a semantic dependence ! (and hence no elaboration dependence)



Problem: Software Structure Slide: 21



200Y Amendments



AI-262: Private with clauses (GAP 1.0) • Ada 2005



• Ada 95 package Lib is ... private



package Lib is ... end Lib;



type Internal_Type is … end Lib; package Lib.P is private



private package Lib.Q is -- Internal_Type should -- be declared here



private package Lib.Q is type Internal_Type is …



private



-- Use Internal_Type ...



end Lib.P;



private with Lib.Q; package Lib.P is



end Lib.Q;



-- Use Internal_Type ...



end Lib.Q;



end Lib.P; Ada95 solution: Move declaration to the ancestor



Entities in private-withed units can be used in the private part



Slide: 22



200Y Amendments



AI-217 plus AI-262 (GAP 1.0) package Parent is ... end Parent; limited private with Parent.Q; package Parent.P is



limited private with Parent.P; package Parent.Q is



private ... end Parent.P;



private end Parent.Q;



Slide: 23



200Y Amendments



Ada 2005: Simplifying the usage of exceptions



361: Raise with message



Slide: 24



200Y Amendments



AI-361 Raise with message (next GAP release) New Syntax:



raise exception-id with "exception message";



• Ada 95: with Ada.Exceptions; use Ada.Exceptions; procedure Ada_95 is Some_Error : exception; begin if . . . then Raise_Exception (Some_Error, “Wrong value”); end if; ... end Ada_95;



• Ada 2005: procedure Ada_2005 is Some_Error : exception; begin if . . . then raise Some_Error with “Wrong value”; end if; ... end Ada_2005;



Slide: 25



200Y Amendments



Ada 2005: Increasing the power of generics 260: Abstract formal subprograms and dispatching constructors



Slide: 26



200Y Amendments



AI-260: Abstract formal subprograms and dispatching constuctors (next GAP release) • New kind of generic formal subprogram (abstract) to import dispatching operations into a generic unit



generic type T () is abstract tagged limited private; type Parameters () is limited private; with function Constructor (Params : access Parameters) return T is abstract; function Ada.Tags.Generic_Dispatching_Constructor (The_Tag : in Tag; Params : access Parameters) return T'Class; -- raises Tag_Error if The_Tag does not represent a concrete descendant of T



Allows to write functions with similar semantics to T'Class'Input, including a complete replacement Slide: 27



200Y Amendments



Ada 2005: New issues for Object Oriented Programming 218: 251: 345: 252:



Accidental overloading when overriding Abstract interfaces to provide multiple inheritance Protected and task interfaces Object.Operation notation



Slide: 28



200Y Amendments



AI-218: Accidental overloading when overriding (next GAP release) Reduce problems with overriding of primitive operations with Ada.Finalization; package Root is type Root_Type is new Ada.Finalization.Controlled with null record; procedure Do_Something (Object : in out Root_Type; Data : in Natural); procedure Finalize (Object : in out Root_Type); end Root; Ada 95



with Root; package Leaf is type Derived_Type is new Root.Root_Type with null record; procedure Do_Something (Object : in out Derived_Type; Data : in Boolean); procedure Finalise (Object : in out Derived_Type); end Leaf; Slide: 29



200Y Amendments



AI-218: Accidental overloading when overriding (next GAP release) Reduce problems with overriding of primitive operations with Ada.Finalization; package Root is type Root_Type is new Ada.Finalization.Controlled with null record; procedure Do_Something (Object : in out Root_Type; Data : in Natural); procedure Finalize (Object : in out Root_Type); end Root; Ada 2005



with Root; package Leaf is type Derived_Type is new Root.Root_Type with null record; overriding procedure Do_Something (Object : in out Derived_Type; Data : in Boolean); -- ERROR overriding procedure Finalise (Object : in out Derived_Type); -- ERROR end Leaf; Slide: 30



200Y Amendments



AI-252: Object.Operation notation (GAP 1.1) package P is type T is tagged record Value : Natural := 0; end record; procedure Set (Obj : in out T; Val : in Natural); function Value (Obj : in T) return Natural; end P;



• Ada 95



• Ada 2005



with P; use P; procedure Test_Ada95 is Obj : T; Val : Natural; begin Set (Obj, 10); Val := Obj.Value; Val := Value (Obj); end Test_Ada95;



with P; procedure Test_Ada2005 is Obj : T; Num : Natural begin Obj.Set (10); Obj.Value; -- Which one? -- Components have priority over -- the new notation end Test_Ada2005;



Slide: 31



200Y Amendments



AI-252: Object.Operation notation (GAP 1.1) with P; package Q is type T_Ptr is access all P.T; end Q;



package P is type T is tagged record . . . ; procedure Init (X : access T); end P;



• Ada 95



• Ada 2005



with Q; with P; procedure Test_Ada95 is Ptr : Q.T_Ptr := . . . ; begin P.Init (Ptr.all); end Test_Ada95;



with Q; procedure Test_Ada2005 is Ptr : Q.T_Ptr := . . . ; begin Ptr.Init; -- 1) Implicit derreference -- 2) Cross the bounds of direct visibility! end Test_Ada2005; Slide: 32



200Y Amendments



AI-251: Abstract Interfaces (next GAP release) • Ada 2005 type I1 is interface; procedure P (A : I1) is abstract; procecure Q (X : I1) is null; type I2 is interface and I1; procedure R (X : I2) is abstract; type Root_1 is new I2 with ... ; -- It must implement P and R



procedure Dispatch_Call (O : I1'Class) is begin O.P; -- Dispatching call with the -- new object.operation notation if O in I2’Class then – Membership -- test ... R (I2'Class (O)); -- Dispatching call end if; end Dispatch_Call;



type Root_2 is tagged record with ... ; type DT1 is new T2 and I1 and I3 with ...; -- Dispatch call to predefined operation! type DT2 is new DT1 with ... ; I1’Write (Stream, Obj) -- Inherits all the primitive operations -- and interfaces of the ancestor generic type FI is interface I1; package . . . Slide: 33



200Y Amendments



AI-251: Task Interfaces (next GAP release) • Ada 2005 type Mutex is task interface; procedure Wait (Object : in out Mutex) is abstract; procecure Signal (Object : in out Mutex) is abstract; task type My_Task is new Mutex with entry Wait; -- Impicit self object entry Signal; -- Implicit self object . . . -- Additional user-defined entries end My_Task; procedure Serialized_Code (Obj : in out Mutex'Class) is begin Obj.Wait; -- Dispatching call to task ... Obj.Signal; end Serialized_Code; Slide: 34



200Y Amendments



AI-251: Protected Interfaces (next GAP release) • Ada 2005 type Buffer is protected interface; procedure Put (Object : in out Buffer; Data : in Integer) is abstract; procecure Get (Object : in out Buffer; Data : out Integer) is abstract; task type My_Object is new Buffer with procedure Put (Data : in Integer); -- Impicit self object entry Get (Data : out Integer); -- Implicit self object . . . -- Additional user-defined entries and subprograms end My_Object; procedure Consumer (Obj : in out Buffer'Class) is Data : Integer; begin Obj.Get (Data); -- Dispatching call to protected object ... end Consumer Slide: 35



200Y Amendments



AI-251: Synchronized Interfaces (next GAP) Ada 2005



type Event is synchronized interface; procedure Wait (Object : in out Event) is abstract; procecure Signal (Object : in out Event) is absract; task type Task_Event is new Event with entry Wait; entry Signal; end Task_Event; protected type Object_Event is new Event with entry Wait; entry Signal; end Object_Event; procedure Serialized_Code (Obj : in out Event'Class) is begin Obj.Wait; ... Obj.Signal; end Serialized_Code;



Slide: 36



200Y Amendments



Real-Time and High-Integrity Issues * Profiles 249: Ravenscar profile for High-Integrity systems 305: New pragma and additional restriction ids for RT-Systems - pragma Detect_Blocking - Simple_Barriers - No_Dynamic_Attachment - No_Task_Attributes_Package - No_Requeue_Statements 353: - No_Synchronous_Control * Task elaboration and finalization 265: Partition Elaboration Policy for High-Integrity Systems 266: Task termination procedure



Slide: 37



200Y Amendments



AI-305: Restriction Identifiers for RT Systems • New pragma: – pragma Detect_Blocking .......... (next GAP) • New static restriction identifiers: – No_Calendar ............................. (next GAP) – No_Dynamic_Attachment ......... (GAP 1.0) – No_Local_Protected_Objects .... (next GAP) – No_Protected_Type_Allocators . (next GAP) – No_Relative_Delay .................... (next GAP) – No_Requeue_Statements .......... (GAP 1.0) – No_Select_Statements .............. (next GAP) – No_Task_Attributes_Package ... (GAP 1.0) – Simple_Barriers ........................ (GAP 1.0) • New dynamic restriction_identifier: – No_Task_Termination ............... (next GAP) • New parameter identifier for dynamic restrictions: – Max_Entry_Queue_Length ........ (next GAP) Slide: 38



Real-Time and High-Integrity Issues (next GAP) * Time and clocks 297: Timing events 307: Execution-Time Clocks 351: New time operations 354: Group execution-time budgets 386: Further functions returning Time_Span values * Scheduling 298: Non-Preemptive Dispatching 321: Definition of dispatching policies 327: Dynamic ceiling priorities 355: Priority Specific Dispatching including Round Robin 357: Support for Deadlines and Earliest Deadline First Scheduling



Slide: 39



200Y Amendments



Standard Libraries (next GAP release) 248: Directory Operations 296: Vector and matrix operations 301: Complete the definition of: - Strings.Fixed - Strings.Bounded. - Strings.Unbounded - Text_IO ... and new package Text_IO.Unbounded_IO 302: Container library 302: Container library (mail container) 328: Preinstantiations of Complex_IO 370: Environment variables 362: Recategorization of predefined packages 366: More liberal rules for Pure units Slide: 40



200Y Amendments



Portability (next GAP release) 257: Restrictions for implementation-defined entities 270: Stream item size control 368: Restriction for obsolescent features 381: Restriction No_Dependence



Slide: 41



200Y Amendments



Interfacing with other languages (GAP 1.1) • AI-216: Unchecked unions: variant records with no run-time discriminant



Slide: 42



Binding Interpretation



AI-216: Unchecked Unions: variant records with no run-time discriminant (GAP 1.1) • C



• Ada 2005



struct T_Data { char *name; union { float field_1; int field_2; }; };



type T_Data (Discr : Boolean) is Name : Interfaces.C.Strings.Char_Ptr; case Discr => when False => Field_1 : Float; when True => Field_2 : Integer; end case; end record; pragma Unchecked_Union (T_Data);



C unions can be mapped into Ada records Slide: 43



Binding Interpretation



AI-286: Pragma Assert Available in GNAT long time ago, but the new Ada 2005 definition is more complete! pragma Assert (Boolean_expression); pragma Assert (Boolean_expression [, "message"] ); pragma Assertion_Policy (Check | Ignore); Ada 2005 Example



procedure Test is N : Natural := 0; begin -- Iterations to calculate the value of N ... -- Ensure that the value is correct pragma Assert (N > 0 and N < 1000, “Wrong value”); end Test; Slide: 44



ACATS for Ada 2005 • The Ada Conformity Assessment Test Suite (ACATS) is the test suite used for Ada processor conformity testing • In addition to the implementation of the new Ada 2005 issues, we have developed 78 new tests that help to verify Ada 2005 compilers



Slide: 45



For further details: •



Ada Conformity Assessment Authority http://www.ada-auth.org



• AdaCore http://www.adacore.com http://www.gnat.com



Slide: 46
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