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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the development
of International Standards through technical committees established by the respective organization to deal with particular fields
of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The profpedures used to develop this document and those intended for its further maintenance are described in theNISQ/IEC
Directivps, Part 1. In particular the different approval criteria needed for the different types of document should beynoted. | This
documefit was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/diréctives|).

Attentiop is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO angl IEC
shall no} be held responsible for identifying any or all such patent rights. Details of any patent rights4dentified durirlg the
development of the document will be in the Introduction and/or on the ISO list of patent )declarations received| (see
WWW.is¢.org/patents).

Any trade name used in this document is information given for the convenience of users and‘do€s not constitute an endorsement.

For an ekplanation on the meaning of ISO specific terms and expressions related to conformity assessment, as well as infornjation
about I§O's adherence to the WTO principles in the Technical Barriers to Trade‘(IBT) see the following URL: Foreword -
Supplenpentary information

The committee responsible for this document is ISO/IEC JTC 1, Informatiortechnology, SC22, Programming languages,|their
environments and system software interfaces.

Technicpl Corrigendum 1 cancels and replaces those portions of Iiternational Standard ISO/IEC 8652:2012 as specified by the
body of tthis corrigendum. Those portions of the International Standard not modified by this corrigendum remain in force.
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Introduction

This corrigendum contains corrections to the Ada 2012 standard [ISO/IEC 8652:2012].

The corrigendum is organized by clauses corresponding to those in the Ada 2012 standard. These clauses include wording
changes to the Ada 2012 standard. Subclause headings are given for each subclause that contains a wording change. Other
subclauses are omitted. For each change, a reference to the defect report(s) that prompted the wording change is included in the
form [8652/0000] The defect reports have been developed by the ISO/IEC JTC 1/SC 22/WG 9 Ada Rapporteur Group to
address-spec ! i

ard-Referto the defect renorts for details on the issues
r

For epch change, an anchor paragraph from the original Ada 2012 standard is given. New or revised text and instructiops are
giver| with each change. The anchor paragraph can be replaced or deleted, or text can be inserted before or aftert.Whdn a
heading immediately precedes the anchor paragraph, any text inserted before the paragraph is intended to appcarunder|the
heading.

Typographical conventions:

Instructions about the text changes are in this font. The actual text changes are in the same fonts as the Ada 2012
standprd - this font for text, this font for syntax, and thi s font for Ada sourge|code.
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Introduction
Of International Standard ISO/IEC 8652:2012. Madifications of this section of that standard are found here.

Replace paragraph 57.15: [8652/0117]

e  The concept of assertions introduced in the 2005 edition is extended with the ability to specify preconditions and
postconditions for subprograms, and invariants for private types. The concept of constraints in defining subtypes
is supplemented with subtype predicates that enable subsets to be specified other than as simple ranges. These
properties are all indicated using aspect specifications. See subclauses 3.2.4, 6.1.1, and 7.3.2.

by:

e The concept of assertions introduced in the 2005 edition is extended with the ability to specify preconditions and
postconditions for subprograms, and invariants for private types and interfaces. The concept of constraints in
[ delining subtypes s supplemented with subtype predicates that cnable subscts to be specilied other than ap simple
ranges. These properties are all indicated using aspect specifications. See subclauses 3.2.4, 6.1.1, and\7:32.

Replace paragraph 57.16: [8652/0117]

o New forms of expressions are introduced. These are if expressions, case expressions, quantified éxpressions, and
expression functions. As well as being useful for programming in general by avoiding the introduction of
unnecessary assignments, they are especially valuable in conditions and invariants sinog.they avoid the need to
introduce auxiliary functions. See subclauses 4.5.7, 4.5.8, and 6.8. Membership tests ‘are*also made more flexible.
See subclauses 4.4 and 4.5.2.

by:

e New forms of expressions are introduced. These are if expressions, case.gxptessions, quantified expressiops,
expression functions, and raise expressions. As well as being useful for programming in general by avoiding the
introduction of unnecessary assignments, they are especially valuable-in conditions and invariants since they
avoid the need to introduce auxiliary functions. See subclauses 415.7; 4.5.8, 6.8, and 11.3. Membership tegts are
also made more flexible. See subclauses 4.4 and 4.5.2.
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Section 1: General

1.1 Scope
Replace paragraph 3: [8652/0118]

The language provides rich support for real-time, concurrent programming, and includes facilities for multicore and
multiprocessor programming. Errors can be signaled as exceptions and handled explicitly. The language also covers
systems programming; this requires precise control over the representation of data and access to system-dependent
properties. Finally, a predefined environment of standard packages is provided, including facilities for, among others
inpyit-output, string manipulation, numeric elementary functions, and random number generation, and definition and-yse of
conjainers.

by:
Thq language provides rich support for real-time, concurrent programming, and includes facilities for multicore and
multiprocessor programming. Errors can be signaled as exceptions and handled explicitly. The language/also covers
sysfems programming; this requires precise control over the representation of data and access to system-dependent
properties. Finally, a predefined environment of standard packages is provided, including facilities/for, among others,
inpyit-output, string manipulation, numeric elementary functions, random number generatiop; ‘and definition and use o
conjainers.

=

1.1.2 $tructure
Replacg paragraph 24: [8652/0118]

Each section is divided into subclauses that have a common structure. Eachslause and subclause first introduces its
subject. After the introductory text, text is labeled with the following headiigs:

by:

Each clause is divided into subclauses that have a common struetdre. Each clause and subclause first introduces its supject.
After the introductory text, text is labeled with the following‘headings:
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Section 2: Lexical Elements

No changes in this clause.
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Section 3: Declarations and Types

3.2.4 Subtype Predicates
Replace paragraph 4: [8652/0119; 8652/0120]

e For a (first) subtype defined by a derived type declaration, the predicates of the parent subtype and the progenitor
subtypes apply.

by:

e For a (first) subtype defined by a type declaration, any predicates of parent or progenitor subtypes apply.
Delete garagraph 6: [8652/0119]

The predicate of a subtype consists of all predicate specifications that apply, and-ed together; if no predicate specificdtions
apply, the predicate is True (in particular, the predicate of a base subtype is True).

Replacg paragraph 12:  [8652/0120]

e Ifasubtype is defined by a derived type declaration that does not include a predicate specification, then predicate
checks are enabled for the subtype if and only if predicate checks are enabled for at-Jeast one of the parent
subtype and the progenitor subtypes;

by:

e Ifasubtype is defined by a type declaration that does not include a predicate’specification, then predicate ch¢cks
are enabled for the subtype if and only if any predicate checks are endbléd for parent or progenitor subtypes;

Insert after paragraph 14:  [8652/0121]
e  Otherwise, predicate checks are disabled for the given subtype:

the new paragraphs:

Forla subtype with a directly-specified predicate aspect, the following additional language-defined aspect may be speg¢ified
with an aspect_specification (see 13.1.1):

Predlicate Failure
This aspect shall be specified by an expression, which  determines the action to be performed when a
predicate check fails because a  directly=specified predicate aspect of the subtype evaluates to  False, as

explained below.

Namge Resolution Rules

Thq expected type for the Predicate Failute expression is String.
Replacg paragraph 17:  [8652/0122]

e a membership test whoS€ simple_expression is the current instance, and whose membership_choice_list
meets the requirements for a static membership test (see 4.9);

by:

e a membership test whose tested_simple_expression is the current instance, and whose
mempbership_choice_list meets the requirements for a static membership test (see 4.9);

Replacq paragraph 20: [8652/0120]

o/ acall to a predefined boolean logical operator, where each operand is predicate-static;

by:
e acall to a predefined boolean operator and, or, xor, or not, where each operand is predicate-static;
Insert before paragraph 30: [8652/0119]
If predicate checks are enabled for a given subtype, then:

the new paragraphs:

If any of the above Legality Rules is violated in an instance of a generic unit, Program_Error is raised at the point of the
violation.

4 © ISO/IEC 2016 — All rights reserved
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To determine whether a value satisfies the predicates of a subtype S, the following tests are performed in the following
order, until one of the tests fails, in which case the predicates are not satisfied and no further tests are performed, or all of
the tests succeed, in which case the predicates are satisfied:

e the value is first tested to determine whether it satisfies any constraints or any null exclusion of S;
e then:

o if Sis a first subtype, the value is tested to determine whether it satisfies the predicates of the parent and
progenitor subtypes (if any) of S (in an arbitrary order);

e if Sis defined by a subtype_indication, the value is tested to determine whether it satisfies the predifates of
the subtype denoted by the subtype_mark of the subtype_indication;

e finally, if S is defined by a declaration to which one or more predicate specifications apply, the predicates|are
evaluated (in an arbitrary order) to test that all of them yield True for the given value.

Replace paragraph 31: [8652/0121; 8652/0119]

On every subtype conversion, the predicate of the target subtype is evaluated, and a cheek is performed that the
predicate is True. This includes all parameter passing, except for certain parameters passed by reference, which
are covered by the following rule: After normal completion and leaving of a subprogram, for each in out pr out
parameter that is passed by reference, the predicate of the subtype of the actual i$ evaluated, and a check ip
performed that the predicate is True. For an object created by an object_declaration with no explicit
initialization expression, or by an uninitialized allocator, if any subcomponents have default_expressipns, the
predicate of the nominal subtype of the created object is evaluated,,and’a check is performed that the predjcate is

True. Assertions.Assertion_Error is raised if any of these checks fails

by:
On every subtype conversion, a check is performed that the operand satisfies the predicates of the target shbtype.
This includes all parameter passing, except for certain parameters passed by reference, which are covered|by the
following rule: After normal completion and leavidg\of a subprogram, for each in out or out parameter that is
passed by reference, a check is performed that the’value of the parameter satisfies the predicates of the subtype of
the actual. For an object created by an objectodeclaration with no explicit initialization expression, or by an

uninitialized allocator, if any subcomponents-have default_expressions, a check is performed that the vialue of
the created object satisfies the predicates.6f the nominal subtype.

If any of the predicate checks fail, Assertion Error is raised, unless the subtype whose directly-specified
predicate aspect evaluated to False’also has a directly-specified Predicate Failure aspect. In that case, the
specified Predicate Failure expression is evaluated; if the evaluation of the Predicate _Failure expressign
propagates an exception océurtence, then this occurrence is propagated for the failure of the predicate chefk;
otherwise, Assertion EprQris raised, with an associated message string defined by the value of the
Predicate_Failure expression. In the absence of such a Predicate Failure aspect, an implementation-defined
message string is associated with the Assertion Error exception.

Delefe paragraph 32: [8652/0119]
A value satisfies a(predicate if the predicate is True for that value.
Delefe paragraph.33:" [8652/0119]

any of the'above Legality Rules is violated in an instance of a generic unit, Program_Error is raised at the point ¢f the
iolation;

Insert after paragraph 35: [8652/0121; 8652/0119]

6 A Stafic_Predicate, like a consfraint, always remains Lrue for all objects of the subfype, except in the case of uninitialized
variables and other invalid values. A Dynamic Predicate, on the other hand, is checked as specified above, but can become
False at other times. For example, the predicate of a record subtype is not checked when a subcomponent is modified.

the new paragraphs:

7 No predicates apply to the base subtype of a scalar type; every value of a scalar type T is considered to satisfy the
predicates of T'Base.

8 Predicate Failure expressions are never evaluated during the evaluation of a membership test (see 4.5.2) or Valid
attribute (see 13.9.2).
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9 A Predicate_Failure expression can be a raise_expression (see 11.3).

Examples
subtype Basic_Letter is Character -- SeeA.3.2for "basic letter".
with Static_Predicate => Basic_Letter in"A.."Z | 'a.."z2" | "E | '& | 'D | "¢
| BT

subtype Even_lnteger is Integer
wi th Dynami c_Predicate => Even_Integer nod 2 = 0,
Predi cate_Failure => "Even_l nteger nust be a nultiple of 2";

Texf_TO (see A.10.1) could have used predicates to describe some common exceptional conditions as follows:

with Ada. | O Exceptions;
package Ada. Text IO is

type File_Type is limted private;

subtype Open_File_Type is File_Type
with Dynamic_Predicate => Is_Qpen (Open_Fil e_Type),
Predicate_Failure => raise Status_Error with "File not open’;
subtype Input_File_Type is Open_File_Type
with Dynam c_Predi cate => Mbde (Il nput_File_Type) = In_File,
Predi cate_Failure => raise Mode_Error with "Cannot ,fead file: " &
Narme (I nput_File_Type);
subtype Qutput_File_Type is Open_File_Type
with Dynam c_Predi cate => Mbde (Qutput_File_Type) [=,In_File,
Predicate Failure => raise Mode Error with "Cannot wite file: " &
Name (Qutput_File_Type);

function Mode (File : in Open_File_Type) retutn Fil e_Mode;
function Nane (File : in Open_File_Type) weturn String;
function Form (File : in Open_File_Type) neturn String;

procedure Get (File : in Input_File Pype; Item: out Character);

procedure Put (File : in QutputxFile Type; Item: in Character);

- - Similarly for all of the other inputand output subprograms.

3.5 Sqalar Types
Insert after paragraph 55: [8652/0123]

For the evaluation‘ef a call on S'Value for an enumeration subtype S, if the sequence of characters of the
parameter (ignoring leading and trailing spaces) has the syntax of an enumeration literal and if it correspondg to a
literal of the(type of S (or corresponds to the result of STmage for a value of the type), the result is the
corresponding enumeration value; otherwise, Constraint Error is raised. For a numeric subtype S, the evaluation
of a callon S'Value with Arg of type String is equivalent to a call on S'Wide Wide Value for a corresponding
Arglofitype Wide Wide String.

the new| paragraphs:

Forla‘prefix X that denotes an object of a scalar type (after any implicit dereference), the following attributes are defifed:

X'Wide Wide Image
X'Wide Wide Image denotes the result of calling function S'Wide Wide Image with Arg being X, where S is
the nominal subtype of X.

X'Wide Image
X'Wide Image denotes the result of calling function S'Wide Image with Arg being X, where S is the nominal
subtype of X.

X'Image

6 © ISO/IEC 2016 — All rights reserved
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X'Image denotes the result of calling function S'Image with Arg being X, where S is the nominal subtype of X.

3.5.5 Operations of Discrete Types
Replace paragraph 7.1:  [8652/0119]

For every static discrete subtype S for which there exists at least one value belonging to S that satisfies any predicate of S,
the following attributes are defined:

by:

O CVCTYy bldlib dibblClC bLl‘ULypU S fUl Wilibh LhCIC U)&ibLb dl 1Cdbl OIIC vaiuc ‘UCiUIlgillg L0 S LhdL deibﬁCb LhC pICdiLd €S Of S,
the following attributes are defined:

Replace paragraph 7.2: [8652/0119]

§'First Valid
S'First_Valid denotes the smallest value that belongs to S and satisfies the predicate of S. Thewalue of thi
attribute is of the type of S.

by:
§'First Valid

S'First Valid denotes the smallest value that belongs to S and satisfies the prédicates of S. The value of thiis
attribute is of the type of S.

Replace paragraph 7.3:  [8652/0119]

J'Last Valid
S'Last_Valid denotes the largest value that belongs to S and satisfies the predicate of S. The value of this fttribute
is of the type of S.

by:
§'Last Valid

S'Last_Valid denotes the largest value that belongs'to S and satisfies the predicates of S. The value of this
attribute is of the type of S.

3.5.9 Fixed Point Types
Replace paragraph 5:  [8652/0124]
digits_constraint ::=

digits static_expression [range..constraint]
by:
digits_constraint ::=

digits static_simple_expression [range_constraint]
Insert after paragraph 6: «.[8652/0125]

Hor a type defined by;a’fixed_point_definition, the delta of the type is specified by the value of the expression given
dfter the reserved.word delta; this expression is expected to be of any real type. For a type defined by a
decimal_fixed\point_definition (a decimal fixed point type), the number of significant decimal digits for its first subtype
the digits(ofjthe first subtype) is specified by the expression given after the reserved word digits; this expressiop is

gxpected-te be of any integer type.

the new paragraph:

I'he Simple_expression of a digits_constraint is expected to be ol any integer type.
Replace paragraph 18: [8652/0124]

For a digits_constraint on a decimal fixed point subtype with a given delta, if it does not have a range_constraint, then
it specifies an implicit range —(10**D—1)*delta .. +(10**D—1)*delta, where D is the value of the expression. A
digits_constraint is compatible with a decimal fixed point subtype if the value of the expression is no greater than the
digits of the subtype, and if it specifies (explicitly or implicitly) a range that is compatible with the subtype.

© ISO/IEC 2016 — All rights reserved 7
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by:

For a digits_constraint on a decimal fixed point subtype with a given delta, if it does not have a range_constraint, then
it specifies an implicit range —(10**D—1)*delta .. +(10**D—1)*delta, where D is the value of the simple_expression. A
digits_constraint is compatible with a decimal fixed point subtype if the value of the simple_expression is no greater

than the digits of the subtype, and if it specifies (explicitly or implicitly) a range that is compatible with the subtype.

Replace paragraph 19: [8652/0124]

The elaboration of a digits_constraint consists of the elaboration of the range_constraint, if any. If a range_constraint
is given, a check is made that the bounds of the range are both in the range —(10**D-1)*delta .. +(10**D-1)*delta, where

D i

rais|
by:

The

isg

D i

1S 18

3.8.1Y)

Replacs

by:

Replacs

by:

3.9 Tqgged Types and Type Extensions

Replacs
Thd
typ4

by:
Thg
typ4

the value of the (static) expression given after the reserved word digits. If this check fails, Constraint Error 1s
ed.

elaboration of a digits_constraint consists of the elaboration of the range_constraint, if any. If a range_const
ven, a check is made that the bounds of the range are both in the range —(10**D-1)*delta .. +(10**D~1)*delta, w
the value of the (static) simple_expression given after the reserved word digits. If this check fails, Constraint |
ised.

Variant Parts and Discrete Choices
paragraph 10.1: [8652/0119]

that satisfy the static predicate of the subtype (see 3.2.4).

that satisfy the static predicates of the subtype (see 3.2.4).
paragraph 15:  [8652/0119]

e Ifthe discriminant is of a static constrained scalarsubtype then, except within an instance of a generic unit, ¢
non-others discrete_choice shall cover only¢values in that subtype that satisfy its predicate, and each valug]
that subtype that satisfies its predicate shall be covered by some discrete_choice (either explicitly or by otH

e Ifthe discriminant is of a static constrained scalar subtype then, except within an instance of a generic unit, ¢
non-others discrete_choice shallcover only values in that subtype that satisfy its predicates, and each valu
that subtype that satisfies its predicates shall be covered by some discrete_choice (either explicitly or by
others);

paragraph 12.4: [8652/0118]

(that is, it was_ not declared by a derived type declaration), then No_Tag is returned.

(thatds, it was not defined by a derived_type_definition), then No Tag is returned.

e Adiscrete_choice that is a subtype_indication covers all values (possibly none) that belong to the subtyp¢

e A discrete_choice that is a subtype_indication covers allyalues (possibly none) that belong to the subtypg

function Parent Tag returns the tag of the parent type of the type whose tag is T. If the type does not have a pareit

functiomrParent Tag returns the tag of the parent type of the type whose tag is T. If the type does not have a pareit

raint
here
Error

and

and

ach
of
ers);

ach
e of

3.9.3 Abstract Types and Subprograms
Replace paragraph 6: [8652/0126]

e  Otherwise, the subprogram shall be overridden with a nonabstract subprogram or, in the case of a private
extension inheriting a function with a controlling result, have a full type that is a null extension; for a type

declared in the visible part of a package, the overriding may be either in the visible or the private part. Such a
subprogram is said to require overriding. However, if the type is a generic formal type, the subprogram need not
be overridden for the formal type itself; a nonabstract version will necessarily be provided by the actual type.
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Otherwise, the subprogram shall be overridden with a nonabstract subprogram or, in the case of a private
extension inheriting a nonabstract function with a controlling result, have a full type that is a null extension; for a
type declared in the visible part of a package, the overriding may be either in the visible or the private part. Such
a subprogram is said to require overriding. However, if the type is a generic formal type, the subprogram need
not be overridden for the formal type itself; a nonabstract version will necessarily be provided by the actual type.

3.10 Access Types

Replfice paragraph 2Z: [8652/0TT3]

by:

3.1

4
U
q

3.1

Replace paragraph 7:  [8652/0128; 8652/0429]

by:

Replace paragraph 10: [8652/0130]

type Peripheral Ref is not null access Peripheral; -- see3.8.1
type Binop_Ptr is access all Binary_Operation' d ass;

type Frane is access Matrix; -- see3.6
type Peripheral _Ref is not null access Peripheral; -- see3.8.1
type Binop_Ptr is access all Binary_Operation' d ass;

.1 Incomplete Type Declarations
Replace paragraph 2.1: [8652/0127]

\n incomplete_type_declaration declares an incomplete view of a type'and its first subtype; the first subtype is
nconstrained if a discriminant_part appears. If the incomplete_type\declaration includes the reserved word tqgged, it
eclares a tagged incomplete view. An incomplete view of a type is alimited view of the type (see 7.5).

- - general access-to-class-wide, see 3.9.1

- - general access-to-class-wide, see 3.9.1

\n incomplete_type_declaration declares an incompleteiiew of a type and its first subtype; the first subtype is
nconstrained if a discriminant_part appears. If the incomplete_type declaration includes the reserved word t4
eclares a tagged incomplete view. If T denotes a tagged incomplete view, then T'Class denotes a tagged incomplet
\n incomplete view of a type is a limited view of the'type (see 7.5).

.2 Operations of Access Types

e  An entity or view defined by a’declaration and created as part of its elaboration has the same accessibility
the innermost master of the-declaration except in the cases of renaming and derived access types describe
Other than for an explicitly aliased parameter, a formal parameter of a callable entity has the same accessi
level as the master representing the invocation of the entity.

e  An entity(oryview defined by a declaration and created as part of its elaboration has the same accessibility
the innermost master of the declaration except in the cases of renaming and derived access types describe
Othet-than for an explicitly aliased parameter of a function or generic function, a formal parameter of a c4
eitity has the same accessibility level as the master representing the invocation of the entity.

gged, it
e view.

level as
1 below.
bility

level as
l below.
llable

5 that of

o The accessibility level of an aggregate that is used (in its entirety) to directly initialize part of an object i

by:

© 180

the object being initialized. In other contexts, the accessibility level of an aggregate is that of the innermost

master that evaluates the aggregate.

e The accessibility level of an aggregate that is used (in its entirety) to directly initialize part of an object i

s that of

the object being initialized. In other contexts, the accessibility level of an aggregate is that of the innermost

master that evaluates the aggregate. Corresponding rules apply to a value conversion (see 4.6).
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Insert after paragraph 13.1:  [8652/0131]

e The accessibility level of the anonymous access type of an access parameter specifying an access-to-subprogram
type is deeper than that of any master; all such anonymous access types have this same level.

the new paragraph:

e The accessibility level of the anonymous access subtype defined by a return_subtype_indication that is an
access_definition (see 6.5) is that of the result subtype of the enclosing function.

Replace paragraph 19.2: [8652/0129; 8652/0132]

e Inside a return statement that applies to a function F, when determining whether the accessibility level of an
explicitly aliased parameter of F is statically deeper than the level of the return object of F, the level of ther¢turn
object is considered to be the same as that of the level of the explicitly aliased parameter; for statically\comphring
with the level of other entities, an explicitly aliased parameter of F is considered to have the accessibility level of
the body of F.

by:

e Inside a return statement that applies to a function or generic function F, or the return expression of an expregsion
function F, when determining whether the accessibility level of an explicitly aliased‘parameter of F is staticqlly
deeper than the level of the return object of F, the level of the return object is considered to be the same as that of
the level of the explicitly aliased parameter; for statically comparing with the level of other entities, an expli¢itly
aliased parameter of F is considered to have the accessibility level of the bod{ of F.

Replacg paragraph 19.3: [8652/0129; 8652/0132]

e For determining whether a level is statically deeper than the level of\the anonymous access type of an access
result of a function, when within a return statement that applies-to-the function, the level of the master of the|call
is presumed to be the same as that of the level of the master that-¢laborated the function body.

by:

e For determining whether a level is statically deeper than the level of the anonymous access type of an access|
result of a function or generic function F, when within a return statement that applies to F or the return exprgssion
of expression function F, the level of the master ‘of the call is presumed to be the same as that of the level of the
master that elaborated the body of F.

Replacg paragraph 27.2: [8652/0133]

e D shall be discriminated in dts full view and unconstrained in any partial view, and the designated
subtype of A shall be uncenstrained. For the purposes of determining within a generic body whethey D is
unconstrained in anyspartial view, a discriminated subtype is considered to have a constrained partig
view if it is a descendant of an untagged generic formal private or derived type.

—

by:

e D shall bexdiscriminated in its full view and unconstrained in any partial view, and the designated
subtype.of' A shall be unconstrained.
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Section 4: Names and Expressions

4.1.4 Attributes
Replace paragraph 9: [8652/0134; 8652/0125]

by:

An attribute_reference denotes a value, an object, a subprogram, or some other kind of program entity. For an

attribute_reference that denotes a value or an object, if its type is scalar, then its nominal subtype is the base subtype of

the type; if its type is tagged, its nominal subtype is the first subtype of the type; otherwise, its nominal subtype is a

subtvpe of the tvpe without any constraint or NUll_exclusion, Simila inless exp pecified otherwise, for an
ttribute_reference that denotes a function, when its result type is scalar, its result subtype is the base subtype ©f the
type, when its result type is tagged, the result subtype is the first subtype of the type, and when the result type.is.some

dther type, the result subtype is a subtype of the type without any constraint or null_exclusion.

An attribute_reference denotes a value, an object, a subprogram, or some other kind of program-entity. Unless ejplicitly
gpecified otherwise, for an attribute reference that denotes a value or an object, if its type iss¢aldr, then its nomipal

Jubtype is the base subtype of the type; if its type is tagged, its nominal subtype is the first subtype of the type; othprwise,

ifs nominal subtype is a subtype of the type without any constraint, null_exclusion, or predi¢ate. Similarly, unless

dxplicitly specified otherwise, for an attribute_reference that denotes a function, when'itS result type is scalar, its|result

Jubtype is the base subtype of the type, when its result type is tagged, the result subtype’is the first subtype of the t

pe, and

hen the result type is some other type, the result subtype is a subtype of the typ€without any constraint, null_exglusion,

dr predicate.

4.1.5 User-defined References
Insert before paragraph 6: [8652/0135]

A generalized_reference denotes a view equivalent to that of a\dereference of the reference discriminant of the
eference object.

the new paragraph:

he Implicit Dereference aspect is nonoverridable (s¢e*13.1.1).

4.1.6 User-defined Indexing
Replace paragraph 4: [8652/0136]

hese aspects are inherited by descendants of T (including the class-wide type T'Class). The aspects shall not be
dverridden, but the functions they, denote may be.

by:
hese aspects are inherited-by descendants of T (including the class-wide type T'Class).
Insernt after paragraph 5;~.[8652/0135]

An indexable container type is (a view of) a tagged type with at least one of the aspects Constant Indexing or
ariable Indexing specified. An indexable container object is an object of an indexable container type. A

deneralized/ndexing is a name that denotes the result of calling a function named by a Constant Indexing or
ariable« Indexing aspect.

the new paragraph:

he.€onstant Indexing and Variable Indexing aspects are nonoverridable (see 13.1.1).

Delete paragraph 6: [8652/0135]
The Constant_Indexing or Variable Indexing aspect shall not be specified:

Delete paragraph 7: [8652/0135]

e on aderived type if the parent type has the corresponding aspect specified or inherited; or

Delete paragraph 8: [8652/0135]

e ona full_type_declaration if the type has a tagged partial view.

© ISO/IEC 2016 — All rights reserved
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Delete paragraph 9: [8652/0135]

In addition to the places where Legality Rules normally apply (see 12.3), these rules apply also in the private part of an
instance of a generic unit.

Insert after paragraph 17:  [8652/0136]

When a generalized_indexing is interpreted as a constant (or variable) indexing, it is equivalent to a call on a prefixed
view of one of the functions named by the Constant Indexing (or Variable Indexing) aspect of the type of the
indexable_container_object_prefix with the given actual_parameter_part, and with the
indexable_container_object_prefix as the prefix of the prefixed view.

the new paragraph:
NOTES

6 The Constant Indexing and Variable Indexing aspects cannot be redefined when inherited for a derived type, but the
functions that they denote can be modified by overriding or overloading.

Replacq paragraph 16: [8652/0137]

record_component_association other than an others choice with a <> shall have-dt.I€ast one associated

confponent, and each needed component shall be associated with exactly one record .component_association. If a
recprd_component_association with an expression has two or more associated Components, all of them shall be ¢f the
sanje type, or all of them shall be of anonymous access types whose subtypes stafically match.

by:
Each record_component_association other than an others choice with.a=<> shall have at least one associated
conpponent, and each needed component shall be associated with exactlyvone record_component_association. If a
recprd_component_association with an expression has two or more associated components, all of them shall be ¢f the
sanje type, or all of them shall be of anonymous access types whose subtypes statically match. In addition, Legality Rjules
are pnforced separately for each associated component.

4.3.3 Array Aggregates
Replacq paragraph 11:  [8652/0132]

For|an explicit_actual_parameter, an explicittgeneric_actual_parameter, the expression of a return statement, fhe
init{alization expression in an object_declaration, or a default_expression (for a parameter or a component), when|the

by:
For|an explicit_actual_parameter, an explicit_generic_actual_parameter, the expression of a return statement, fhe

defpult_expression (fér a parameter or a component), when the nominal subtype of the corresponding formal parameter,
genpric formal parametér, function return object, expression function return object, object, or component is a constraiped
subtype, thesapplicable index constraint is the constraint of the subtype;

paragraph,23.1: [8652/0138]

expression in an array_component_association defines the value for the associated component(s). For an
y<component_association with <>, the associated component(s) are initialized by default as for a stand-alone
ctof the component subtype (see 3.3.1).

by:
Each expression in an array_component_association defines the value for the associated component(s). For an
array_component_association with <>, the associated component(s) are initialized to the Default Component Value of
the array type if this aspect has been specified for the array type; otherwise, they are initialized by default as for a stand-
alone object of the component subtype (see 3.3.1).
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4.4 Expressions
Replace paragraph 3: [8652/0139; 8652/0122]
relation ::=
simple_expression [relational_operator simple_expression]
| simple_expression [not] in membership_choice_list
by:
relation ::=
simple expression [relational operator simple expression]
| tested_simple_expression [not] in membership_choice_list
| raise_expression
Replace paragraph 3.2: [8652/0122]
membership_choice ::= choice_expression | range | subtype_mark
by:
membership_choice ::= choice_simple_expression | range | subtype_mark
4.5. Relational Operators and Membership Tests

Rep

by:

Rep

by:

Rep

by:

Rep

by:

ILce paragraph 3.1:  [8652/0122]

Iff the tested type is tagged, then the simple_expression shall resolve to be of.a type that is convertible (see 4.6) t
tested type; if untagged, the expected type for the simple_expression is the tested type. The expected type of a
ghoice_expression in a membership_choice, and of a simple_expression of a range in a membership_choi
t

he tested type of the membership operation.

Iff the tested type is tagged, then the tested_simple_expression shall resolve to be of a type that is convertible (seq
the tested type; if untagged, the expected type for the testedSimple_expression is the tested type. The expected t
hoice_simple_expression in a membership_choice, and of a simple_expression of a range in a
embership_choice, is the tested type of the membetship operation.

lace paragraph 4: [8652/0122]

Hor a membership test, if the simple_expression is of a tagged class-wide type, then the tested type shall be (visil
thgged.

Hor a membership test, if the tested simple_expression is of a tagged class-wide type, then the tested type shall b
visibly) tagged.

;Ece paragraph 4.1:  [8652/0122]

a membership test ingliides one or more choice_expressions and the tested type of the membership test is limit
the tested type of thelmembership test shall have a visible primitive equality operator.

Iff a membershiptest includes one or more choice_simple_expressions and the tested type of the membership test
ljmited, then/the tested type of the membership test shall have a visible primitive equality operator.

the

ce, is

4.6) to
ype of a

bly)

[¢]

ed, then

—

S

Ilnce paragraph 9.8: [8652/0140]

the'profile of an explicitly declared primitive equality operator of an untageed record type is type conformant wi

th that

of the corresponding predefined equality operator, the declaration shall occur before the type is frozen. In addition,
untagged record type has a nonlimited partial view, then the declaration shall occur in the visible part of the enclos

if the
ing

package. In addition to the places where Legality Rules normally apply (see 12.3), this rule applies also in the private part

of an instance of a generic unit.

If the profile of an explicitly declared primitive equality operator of an untagged record type is type conformant wi
of the corresponding predefined equality operator, the declaration shall occur before the type is frozen. In addition

© ISO/IEC 2016 — All rights reserved
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places where Legality Rules normally apply (see 12.3), this rule applies also in the private part of an instance of a generic
unit.

Replace paragraph 27: [8652/0122]

For the evaluation of a membership test using in whose membership_choice_list has a single membership_choice, the
simple_expression and the membership_choice are evaluated in an arbitrary order; the result is the result of the
individual membership test for the membership_choice.

by:
Forthe-evaluation-ofamembershintests o114n in—whose-membershin—choice—list has-a-sinalemembershio—choic the
P [=]

tested_simple_expression and the membershlp choice are evaluated in an arbltrary order; the result is the - resulf of the
indijvidual membership test for the membership_choice.

Replacg paragraph 27.1: [8652/0122]

For|the evaluation of a membership test using in whose membership_choice_list has more than one
mepmbership_choice, the simple_expression of the membership test is evaluated first and the result-of the operatign is

equjvalent to that of a sequence consisting of an individual membership test on each membership \choice combined with
the ghort-circuit control form or else.

by:

For|the evaluation of a membership test using in whose membership_choice_list has'more than one

membership_choice, the tested_simple_expression of the membership test is evaluated first and the result of the
opefation is equivalent to that of a sequence consisting of an individual membership test on each membership_choige
conjbined with the short-circuit control form or else.

Replacq paragraph 28.1: [8652/0122]

e The membership_choice is a choice_expression, and thé simple_expression is equal to the value of thd
membership_choice. If the tested type is a record type,or'@limited type, the test uses the primitive equality| for
the type; otherwise, the test uses predefined equality.

by:

e The membership_choice is a choice_simple.expression, and the tested_simple_expression is equal to the
value of the membership_choice. If the tested type is a record type or a limited type, the test uses the primitive
equality for the type; otherwise, the test uses predefined equality.

Replacg paragraph 28.2: [8652/0122]
e The membership_choice is a range and the value of the simple_expression belongs to the given range.
by:

e The membership_chpice is a range and the value of the tested_simple_expression belongs to the given
range.

Replacgq paragraph 29: [8652/0122; 8652/0119]

e The membership_choice is a subtype mark, the tested type is scalar, the value of the simple_expressiop
belongs to'the range of the named subtype, and the predicate of the named subtype evaluates to True.
by:

e The'membership_choice is a subtype_mark, the tested type is scalar, the value of the
tested_simple_expression belongs to the range of the named subtype, and the value satisfies the predicates|of
the named subtype.

Replace paragraph 30: [8652/0122; 8652/0119]

e The membership_choice is a subtype_mark, the tested type is not scalar, the value of the simple_expression
satisfies any constraints of the named subtype, the predicate of the named subtype evaluates to True, and:

by:

e The membership_choice is a subtype mark, the tested type is not scalar, the value of the
tested_simple_expression satisfies any constraints of the named subtype, the value satisfies the predicates of
the named subtype, and:
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Replace paragraph 30.1: [8652/0122]
if the type of the simple_expression is class-wide, the value has a tag that identifies a type covered by the tested type;
by:
if the type of the tested_simple_expression is class-wide, the value has a tag that identifies a type covered by the tested
type;
Replace paragraph 30.2: [8652/0122]

o ifthe tested type is an access type and the named subtype excludes null, the value of the simple_expression is
not null;

by:

e ifthe tested type is an access type and the named subtype excludes null, the value of the
tested_simple_expression is not null;

Replace paragraph 30.3: [8652/0122]

o ifthe tested type is a general access-to-object type, the type of the simple_expression,is convertible to the tested
type and its accessibility level is no deeper than that of the tested type; further, if the designated type of the tested
type is tagged and the simple_expression is nonnull, the tag of the object designated by the value of the
simple_expression is covered by the designated type of the tested type.

by:

e if'the tested type is a general access-to-object type, the type of the tested_simple _expression is convertiple to
the tested type and its accessibility level is no deeper than that ofithe’tested type; further, if the designated|type of
the tested type is tagged and the tested_simple_expression.is.nonnull, the tag of the object designated by the
value of the tested_simple_expression is covered by the designated type of the tested type.

4.5.8 Quantified Expressions
Insert before paragraph 1:  [8652/0141]

quantified_expression ::= for quantifier loop_parameter_specification => predicate
| for quantifier iterator_specification => predicate

the new paragraph:

uantified expressions provide a way to wgite universally and existentially quantified predicates over containers apd
qrrays.

Replace paragraph 6: [8652/0141]

Hor the evaluation of a quantified,expression, the loop_parameter_specification or iterator_specification is first
dlaborated. The evaluation of ayquantified_expression then evaluates the predicate for each value of the loop pafameter.
These values are examingd'in the order specified by the loop_parameter_specification (see 5.5) or
iferator_specifications(see 5.5.2).

by:

Hor the evaluation*of a quantified_expression, the loop_parameter_specification or iterator_specification is first
dlaborated ~The evaluation of a quantified_expression then evaluates the predicate for the values of the loop pajameter
h the order-specified by the loop_parameter_specification (see 5.5) or iterator_specification (see 5.5.2).

—

Replace’paragraph 8: [8652/0141]

h ifierisallth ess S e-ifthe —evalyation e = rue-for-each-value of
the loop  parameter. It is False otherwise. Evaluation of the quantified_expression  stops when all values of
the domain have been examined, or when the  predicate yields False for a given value. Any exception raised
by evaluation of the predicate is propagated.

by:

e Ifthe quantifier is all, the expression is False if the evaluation of any predicate yields False; evaluation of the
quantified_expression stops at that point. Otherwise (every  predicate has been evaluated and yielded True),
the expression is True.  Any exception raised by evaluation of the predicate is propagated.
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Replace paragraph 9: [8652/0141]

by:

4.6 Type Conversions

Replacs

by:

Replacs

by:

Replacs

by:

e Ifthe quantifier is some, the expression is True if the evaluation of the predicate yields True for some va

lue

of the loop  parameter. It is False otherwise. Evaluation of the quantified_expression  stops when all values
of the domain have been examined, or when the  predicate yields True for a given value. Any exception raised

by evaluation of the predicate is propagated.

e Ifthe quantifier is some, the expression is True if the  evaluation of any predicate yields True; evaluation

of

the quantified expression stops at that point. Otherwise (every  predicate has been evaluated and yielded

In 4
nst|

Aft
sati
che
sati

Aft
sati
che

False), the expression is False.  Any exception raised by evaluation of the predicate is propagated.

paragraph 24.17: [8652/0130]

e The accessibility level of the operand type shall not be statically deeper than that of the-target type, unle
target type is an anonymous access type of a stand-alone object. If the target type isthatof such a stand-
alone object, the accessibility level of the operand type shall not be statically deeper than that of the
declaration of the stand-alone object. In addition to the places where Legality Rulés normally apply (see
12.3), this rule applies also in the private part of an instance of a generic unit)

e The accessibility level of the operand type shall not be statically de€per than that of the target type, unle
target type is an anonymous access type of a stand-alone object. 1f the target type is that of such a stand
alone object, the accessibility level of the operand type shall miot\be statically deeper than that of the
declaration of the stand-alone object.

paragraph 24.21: [8652/0130]

e The accessibility level of the operand type shall net'be statically deeper than that of the target type. In
addition to the places where Legality Rules northally apply (see 12.3), this rule applies also in the privat]

part of an instance of a generic unit. If the operand type is declared within a generic body, the target typ¢

shall be declared within the generic body:

e The accessibility level of the operand type shall not be statically deeper than that of the target type. If th
operand type is declared withihageneric body, the target type shall be declared within the generic body

ddition to the places where Legality. Rules normally apply (see 12.3), these rules apply also in the private part of a
hnce of a generic unit.

paragraph 51:  [8652/0119]

er conversion of the value to the target type, if the target subtype is constrained, a check is performed that the valy|
sfies this constraint. Ifthe target subtype excludes null, then a check is made that the value is not null. If predicate
Lks are enabled for-the/target subtype (see 3.2.4), a check is performed that the predicate of the target subtype is
tfied for the value.

br convetsion of the value to the target type, if the target subtype is constrained, a check is performed that the valu
bfies this constraint. If the target subtype excludes null, then a check is made that the value is not null. If predicate

ks the

ks the

<

=]

w

T

CkSare enabled for the target subtype (see 3.2.4), a check is performed that the value satisfies the predicates of the

tar

" 14
tsuotypc:

Replace paragraph 56: [8652/0142]

16

e Reading the value of the view yields the result of converting the value of the operand object to the target subtype

(which might raise Constraint_Error), except if the object is of an access type and the view conversion is pas

sed

as an out parameter; in this latter case, the value of the operand object is used to initialize the formal parameter

without checking against any constraint of the target subtype (see 6.4.1).
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e Reading the value of the view yields the result of converting the value of the operand object to the target subtype
(which might raise Constraint Error), except if the object is of an elementary type and the view conversion is
passed as an out parameter; in this latter case, the value of the operand object may be used to initialize the formal

parameter without checking against any constraint of the target subtype (as described more precisely in 6.4

Replace paragraph 57: [8652/0143]
If an Accessibility Check fails, Program_Error is raised. If a predicate check fails, Assertions.Assertion_Error is raised.

Any other check associated with a conversion raises Constraint_Error if it fails.

by:

the r;rw paragraphs:
valuation of a value conversion of a composite type either creates a new anonymous object (similar to the object freated

4.7

Replace paragraph 4: [8652/0144]

4.9

Replace paragraph 11:  [8652/0122]

by:

If an Accessibility Check fails, Program_Error is raised. If a predicate check fails, the effect is as defined jn\subclg
3.2.4, "Subtype Predicates". Any other check associated with a conversion raises Constraint Error if it fails!

Insert after paragraph 58: [8652/0130]

(onversion to a type is the same as conversion to an unconstrained subtype of the type.

hy the evaluation of an aggregate or a function call) or yields a new view of the operand object without creating 4
dbject:

e Ifthe target type is a by-reference type and there is a type that is an ancestor of both the target type and th|
operand type then no new object is created;

e Ifthe target type is an array type having aliased components,andithe operand type is an array type having
unaliased components, then a new object is created;

e  Otherwise, it is unspecified whether a new object is created.

If a new object is created, then the initialization of that objeetis an assignment operation.

Qualified Expressions

The evaluation of a qualified_expression evaluates the operand (and if of a universal type, converts it to the type

dxception Constraint Error is raised if this check fails.

'he evaluation of a qualified-expression evaluates the operand (and if of a universal type, converts it to the type

enoted by the subtype™mark, a check is performed as defined in subclause 3.2.4, "Subtype Predicates" that the |

]

q

dxception Constraint Erfor is raised if this check fails. Furthermore, if predicate checks are enabled for the subtypq
q

datifies the predicates of the subtype.

Static Expressions and Static Subtypes

determined by the subtype_mark) and checks that its value belongs to the subtype denoted by the subtype_marK.

etermined by the subtype_mark) and checks that its value belongs to the subtype denoted by the subtype_mark.

).

use

new

w

The

The

hlue

—

s~ a membership test whose Simple_expression is a static expression, and whose membership_choice_lig
consists nn]} of mnmhnrchip choices that are either static choice nyprn:einnq’ static ranges, or

subtype_marks that denote a static (scalar or string) subtype; -

e a membership test whose tested_simple_expression is a static expression, and whose
membership_choice_list consists only of membership_choices that are either static

choice_simple_expressions, static ranges, or subtype _marks that denote a static (scalar or string) subtype;

© ISO/IEC 2016 — All rights reserved
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Replace paragraph 32.6: [8652/0122]

e achoice_expression (or a simple_expression of a range that occurs as a membership_choice of a
membership_choice_list) of a static membership test that is preceded in the enclosing
membership_choice_list by another item whose individual membership test (see 4.5.2) statically yields True.

by:
e achoice_simple_expression (or a simple_expression of a range that occurs as a membership_choice of a

membership_choice_list) of a static membership test that is preceded in the enclosing
membership choice list by another item whose individual membership test (see 4.5.2) statically yields True.

4.9.1 $tatically Matching Constraints and Subtypes
Replacqg paragraph 10:  [8652/0119]
e both subtypes are static, every value that satisfies the predicate of S1 also satisfies the predicate of S2, apd it

is not the case that both types each have at least one applicable predicate specificationypredicate checks|are
enabled (see 11.4.2) for S2, and predicate checks are not enabled for S1.

by:
e both subtypes are static, every value that satisfies the predicates of S1 also safisfies the predicates of S2,[and

it is not the case that both types each have at least one applicable predicate’specification, predicate checks are
enabled (see 11.4.2) for S2, and predicate checks are not enabled for S1-
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Section 5: Statements

5.2

Assignment Statements

Replace paragraph 20: [8652/0118]

by:

5.4

Replace paragraph 7:  [8652/0119]

by:

5.5

Replace paragraph 9: [8652/0119]

5.5

HUser-defined-Hterator Fypes

Witer := (Status => Qpen, Unit => Printer, Line_Count => 60); -- see3.8.1
Next _Car.all := (72074, null); -- see3.10.1
Witer := (Status => Open, Unit => Printer, Line_Count => 60); -- see3.8.1
Next.all := (72074, null, Head); -- see3.10.1

Case Statements

e Ifthe selecting_expression is a name (including a type_conversion, qualified_expression, or functig
having a static and constrained nominal subtype, then each non-others discrete_choicé shall cover only
in that subtype that satisfy its predicate (see 3.2.4), and each value of that subtype'that satisfies its predical
be covered by some discrete_choice (either explicitly or by others).

e Ifthe selecting_expression is a name (including a type_conversiof,,qualified_expression, or functig
having a static and constrained nominal subtype, then each non-others discrete_choice shall cover only
in that subtype that satisfy its predicates (see 3.2.4), and each yalug¢ of that subtype that satisfies its predic
shall be covered by some discrete_choice (either explicitly orby others).

| oop Statements

or the execution of a loop_statement with the iteration_scheme being for loop_parameter_specification, th|
bop_parameter_specification is first elaborated. This elaboration creates the loop parameter and elaborates the

iscrete subtype defined by the discrete_subitype definition that satisfies the predicate of the subtype (or until th

ubtype is assigned to the loop parameter. These values are assigned in increasing order unless the reserved word 1

)i
I
[¢
the loop_statement is complete. Otherwise, the;sequence_of statements is executed once for each value of th
q
i
S
ip present, in which case the values are assigned in decreasing order.

or the execution of a loop_statement with the iteration_scheme being for loop_parameter_specification, th|
bop_parameter_specifieation is first elaborated. This elaboration creates the loop parameter and elaborates the

iscrete subtype.defined by the discrete_subtype_definition that satisfies the predicates of the subtype (or until t
ip left as a cousequence of a transfer of control). Prior to each such iteration, the corresponding value of the discret
ubtype is'assigned to the loop parameter. These values are assigned in increasing order unless the reserved word 1

)i
I
[¢
the loop_statementlis complete. Otherwise, the sequence_of statements is executed once for each value of th
q
i
q
ip present, in which case the values are assigned in decreasing order.

if left as a consequence of a transfer of canfrol). Prior to each such iteration, the corresponding value of the discret¢

n_call)
values
te shall

n_call)
values
htes
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iscrete_subtype_definition. If the discrete_subtype_definition defines a subtype with a null range, the executjion of

v

L

e loop

everse

™

iscrete_subtype_definition. If the discrete_subtype_definition defines a subtype with a null range, the executfion of

h
L

he loop

b
9

everse

Insert after paragraph 11:  [8652/0135]

An iterable container type is an indexable container type with specified Default_Iterator and Iterator Element aspects. A
reversible iterable container type is an iterable container type with the default iterator type being a reversible iterator type.
An iterable container object is an object of an iterable container type. A reversible iterable container object is an object of

a reversible iterable container type.

the new paragraph:

The Default_Iterator and Iterator Element aspects are nonoverridable (see 13.1.1).
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5.5.2 Generalized Loop Iteration
Replace paragraph 5: [8652/0145]

The type of the subtype_indication, if any, of an array component iterator shall cover the component type of the type of
the iterable_name. The type of the subtype_indication, if any, of a container element iterator shall cover the default
element type for the type of the iterable_name.

by:
The subtype defined by the su btype |nd|cat|on if any, of an array component iterator shall statlcally match the

confainer element iterator shall statlcally match the default element subtype for the type of the Iterable name.

Insert after paragraph 6: [8652/0146; 8652/0147]

In 4 container element iterator whose iterable_name has type T, if the iterable_name denotes a constant-or'the
Varjiable Indexing aspect is not specified for T, then the Constant Indexing aspect shall be specified foryT.

the new| paragraphs:

Thq iterator_name or iterable_name of an iterator_specification shall not denote a subcomponént that depends on
disqriminants of an object whose nominal subtype is unconstrained, unless the object is known-to be constrained.

A cpntainer element iterator is illegal if the call of the default iterator function that creates 'the loop iterator (see below) is
illegal.

A gpneralized iterator is illegal if the iteration cursor subtype of the iterator_name'is a limited type at the point of thq
genpralized iterator. A container element iterator is illegal if the default curserSubtype of the type of the iterable_name is
a lipited type at the point of the container element iterator.

Insert after paragraph 13:  [8652/0147]

Forl|a forward container element iterator, the operation First of the iterator type is called on the loop iterator, to produge the
initfal value for the loop cursor. If the result of calling Has Element on the initial value is False, then the execution of the

loop_statement is complete. Otherwise, the sequence_of{statements is executed with the loop parameter denotirlg an

ind¢xing (see 4.1.6) into the iterable container object for the.loop, with the only parameter to the indexing being the
curfent value of the loop cursor; then the Next operation.of the iterator type is called with the loop iterator and the loop
curgor to produce the next value to be assigned to the'doop cursor. This repeats until the result of calling Has Elemen{ on
the Joop cursor is False, or until the loop is left as a.consequence of a transfer of control. For a reverse container elemgnt
itergtor, the operations Last and Previous are calleéd rather than First and Next. If the loop parameter is a constant (se¢]
abojve), then the indexing uses the default constant indexing function for the type of the iterable container object for the
loop; otherwise it uses the default variable,indexing function.

the new paragraph:

Any exception propagated by the ¢xecution of a generalized iterator or container element iterator is propagated by the
immediately enclosing loop statement.
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Section 6: Subprograms

6.1 Subprogram Declarations
Replace paragraph 39: [8652/0118]

function Mn_Cell (X : Link) return Cell; -- see3.10.1
function Next_Frame(K : Positive) return Frane; -- see3.10
function Dot _Product (Left, Right : Vector) return Real; -- see3.6
by:
function Mn_Cell (X : Link) return Cell; -- see3.10.1
function Next_Frane(K : Positive) return Frang; -- see3.10
function Dot _Product (Left, Right : Vector) return Real; -- see3.6
function Find(B : aliased in out Barrel; Key : String) return Real;
-- see4.l5

6.1.r Preconditions and Postconditions
Replace paragraph 1: [8652/0148]

Hor a subprogram or entry, the following language-defined aspects may be specified{with an aspect_specification (see
13.1.1):

Hor a noninstance subprogram, a generic subprogram, or an entry, the following language-defined aspects may be
gpecified with an aspect_specification (see 13.1.1):

ce paragraph 7:  [8652/0149; 8652/0125]

ithin the expression for a Pre'Class or Post'Class aspect for & primitive subprogram of a tagged type T, a name thht
enotes a formal parameter of type T is interpreted as having type T'Class. Similarly, a name that denotes a formal jaccess
arameter of type access-to-T is interpreted as having typelaccess-to-T'Class. This ensures that the expression is w¢ll-

efined for a primitive subprogram of a type descendedfrom T.

by:
ithin the expression for a Pre'Class or Post'Class aspect for a primitive subprogram S of a tagged type T, a name that
enotes a formal parameter (or SResult) offype T is interpreted as though it had a (notional) type NT that is a fornjal
erived type whose ancestor type is T, with directly visible primitive operations. Similarly, a name that denotes a formal
ccess parameter (or S'Result) of type(@access-to-T is interpreted as having type access-to-NT. The result of this
ihterpretation is that the only operatiofis that can be applied to such names are those defined for such a formal derfved

Insert after paragraph 17:  [8652/0150]

a renaming of a subpregram or entry S1 overrides an inherited subprogram S2, then the overriding is illegal unlefs each
lass-wide precondition expression that applies to S1 fully conforms to some class-wide precondition expression that
plies to S2 and eaeh class-wide precondition expression that applies to S2 fully conforms to some class-wide
recondition expression that applies to S1.

the new paragraphs:

re'Class shall not be specified for an overriding primitive subprogram of a tagged type T unless the Pre'Class aspdct is
¢eified for the corresponding primitive subprogram of some ancestor of T.

In addition to the places where Legality Rules normally apply (see 12.3), these rules also apply in the private part of an
instance of a generic unit.

Replace paragraph 18: [8652/0149; 8652/0150]

If a Pre'Class or Post'Class aspect is specified for a primitive subprogram of a tagged type T, then the associated
expression also applies to the corresponding primitive subprogram of each descendant of T.
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by:

If a Pre'Class or Post'Class aspect is specified for a primitive subprogram S of a tagged type T, or such an aspect defaults
to True, then a corresponding expression also applies to the corresponding primitive subprogram S of each descendant of
T. The corresponding expression is constructed from the associated expression as follows:

e References to formal parameters of S (or to S itself) are replaced with references to the corresponding formal
parameters of the corresponding inherited or overriding subprogram S (or to the corresponding subprogram S
itself).

The primitive subprogram S is illegal if it is not abstract and the corresponding expression for a Pre'Class or Post'Class
aspgct would be illegal.

Insert after paragraph 22: [8652/0134]

e adependent_expression of a case_expression;
the new paragraph:

e the predicate of a quantified_expression;
Replacg paragraph 26: [8652/0134; 8652/0125]

X'did
For each X'Old in a postcondition expression that is enabled, a constant is implicitly declared at the beginning of
the subprogram or entry. The constant is of the type of X and is initialized ¢g\the result of evaluating X (as anp
expression) at the point of the constant declaration. The value of X'Old in the postcondition expression is thg
value of this constant; the type of X'Old is the type of X. These implicit constant declarations occur in an
arbitrary order.

by:
X'did

Each X'Old in a postcondition expression that is enabled.denotes a constant that is implicitly declared at the
beginning of the subprogram body, entry body, or actept statement.

The implicitly declared entity denoted by each ogcurrence of X'Old is declared as follows:
e If X is of an anonymous access type defined by an access_definition A then

X dd : constant A := X
e If X is of a specific tagged type Dthen

anonymous : constantO)T Class := T ' dass (X);

X ad : T renanes T(anonymous) ;

where the name X'Old denotes the object renaming.

e Otherwise

X dd(iyconstant S := X

wher¢Siis the nominal subtype of X. This includes the case where the type of S is an anonymous array type or
a~Umiversal type.

The nominal subtype of X'Old is as implied by the above definitions. The expected type of the prefix of an Q1d
attribute is that of the attribute. Similarly, if an Old attribute shall resolve to be of some type, then the prefix pf
the attribute shall resolve to be of that type.

Insert after paragraph 35: [8652/0134]

The precondition checks are performed in an arbitrary order, and if any of the class-wide precondition expressions
evaluate to True, it is not specified whether the other class-wide precondition expressions are evaluated. The precondition
checks and any check for elaboration of the subprogram body are performed in an arbitrary order. It is not specified
whether in a call on a protected operation, the checks are performed before or after starting the protected action. For an
entry call, the checks are performed prior to checking whether the entry is open.
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the new paragraph:

For a call to a task entry, the postcondition check is performed before the end of the rendezvous; for a call to a prot

ected

operation, the postcondition check is performed before the end of the protected action of the call. The postcondition check
for any call is performed before the finalization of any implicitly-declared constants associated (as described above) with
Old attribute_references but after the finalization of any other entities whose accessibility level is that of the execution

of the callable construct.

Replace paragraph 37: [8652/0149; 8652/0125]

Rep

6.2
Rep

by:

For any subprogram or entry call (including dispatching calls), the checks that are performed to verify specific

fgrecondition expressions and specific and class-wide postcondition expressions are determined by those for the
qubprogram or entry actually invoked. Note that the class-wide postcondition expressions verified by the postdend
dheck that is part of a call on a primitive subprogram of type T includes all class-wide postcondition expressions
qriginating in any progenitor of T, even if the primitive subprogram called is inherited from a type T1 and’some of]
postcondition expressions do not apply to the corresponding primitive subprogram of T1.

i
frecondition expressions and specific and class-wide postcondition expressions are deternfined by those for the
jubprogram or entry actually invoked. Note that the class-wide postcondition expressions yerified by the postcond
dheck that is part of a call on a primitive subprogram of type T includes all class-widé-pestcondition expressions
qriginating in any progenitor of T, even if the primitive subprogram called is inherit€d from a type T1 and some of]
postcondition expressions do not apply to the corresponding primitive subprogram-of T1. Any operations within a
wide postcondition expression that were resolved as primitive operations ofthe-(notional) formal derived type NT,
the evaluation of the postcondition bound to the corresponding operations'ot the type identified by the controlling {
the call on S. This applies to both dispatching and non-dispatching caliswon S.

lace paragraph 38: [8652/0149; 8652/0125]

The class-wide precondition check for a call to a subprogramr entry consists solely of checking the class-wide
frecondition expressions that apply to the denoted callable.&ntity (not necessarily the one that is invoked).

The class-wide precondition check for a call to a subprogram or entry S consists solely of checking the class-wide

frecondition expressions that apply to the denoted.eallable entity (not necessarily to the one that is invoked). Any

dperations within such an expression that were resolved as primitive operations of the (notional) formal derived tyj
qre in the evaluation of the precondition bound to the corresponding operations of the type identified by the contro
qf the call on S. This applies to both dispatehing and non-dispatching calls on S.

Formal Parameter Modes
lace paragraph 10:  [8652/0130]

A parameter of a by-refetence type is passed by reference, as is an explicitly aliased parameter of any type. Each v
q by-reference type has,an associated object. For a parenthesized expression, qualified_expression, or type_con
this object is the oné associated with the operand. For a conditional_expression, this object is the one associated
dvaluated depentent_expression.

A parametet of a by-reference type is passed by reference, as is an explicitly aliased parameter of any type. Each v.
4 by-reférence type has an associated object. For a parenthesized expression, qualified_expression, or view convi
this'object is the one associated with the operand. For a value conversion, the associated object is the anonymous r

or any call to a subprogram or entry S (including dispatching calls), the checks that are performed to verify speciffic

tion

the

tion

the

tlass-
are in
ag of

e NT
ling tag

hlue of
ersion,
with the

hlue of
ersion,
esult

object 1f such an object 1s created (see 4.6); otherwise 1t 1s the associated object of the operand. For a
conditional_expression, this object is the one associated with the evaluated dependent_expression.

Replace paragraph 13: [8652/0118]

by:

NOTES

6 A formal parameter of mode in is a constant view (see 3.3); it cannot be updated within the subprogram_body.

NOTES
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6 The mode of a formal parameter describes the direction of information transfer to or from the subprogram_body (see
6.1).

7 A formal parameter of mode in is a constant view (see 3.3); it cannot be updated within the subprogram_body.

8 A formal parameter of mode out might be uninitialized at the start of the subprogram_body (see 6.4.1).

6.3.1 Conformance Rules
Replace paragraph 10.1: [8652/0151]

1.2

by:

Replacs

by:

Replacs

by:

Insert after paragraph 20: [8652/0152]

the new

Replacs

by:

6.4.11

paragraph 12: [8652/0151; 8652/0125]

paragraph 13: [8652/0151; 8652/0125]

£ pn I £ 1o L 4
hd dIry PTCITACT VICOW OT d SUOPTUST AT (SCC T T 0)°

e any prefixed view of a subprogram (see 4.1.3) without synchronization kind (see 9.5) By Entry or
By Protected Procedure.

The default calling convention is protected for a protected subprogram, and for an accessrto-subprogram typ
with the reserved word protected in its definition.

w

The default calling convention is protected for a protected subprogram, for aprefixed view of a subprogram [with
a synchronization kind of By Protected Procedure, and for an access-to-stibprogram type with the reserved word
protected in its definition.

The default calling convention is entry for an entry.

The default calling convention is entry for an entry and\for a prefixed view of a subprogram with a
synchronization kind of By Entry.

each constituent construct of one correspondsito an instance of the same syntactic category in the other, except
that an expanded name may correspond te a direct_name (or character_literal) or to a different expanded name
in the other; and

paragraph:

e corresponding defining_identifiers occurring within the two expressions are the same; and

paragraph 21: [8652/0152]

e cach direct_name, character_literal, and selector_name that is not part of the prefix of an expanded namje in
one denotes the same declaration as the corresponding direct_name, character_literal, or selector_namelin
the other; and

e cach direct_name, character_literal, and selector_name that is not part of the prefix of an expanded namje in
one 'denotes the same declaration as the corresponding direct_name, character_literal, or selector_namelin
the other, or they denote corresponding declarations occurring within the two expressions; and

b | : iati

Insert after paragraph 5: [8652/0142]

If the mode is in out or out, the actual shall be a name that denotes a variable.

the new paragraph:

If the mode is out, the actual parameter is a view conversion, and the type of the formal parameter is an access type or a
scalar type that has the Default Value aspect specified, then

24
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e there shall exist a type (other than a root numeric type) that is an ancestor of both the target type and the operand

type; and

e in the case of a scalar type, the type of the operand of the conversion shall have the Default Value aspect
specified.

In addition to the places where Legality Rules normally apply (see 12.3), these rules also apply in the private part of an

instance of a generic unit.

Insert after paragraph 6.2: [8652/0133]

Rep

by:

6.5
Rep

by:

6.8
Rep

by:

o the subtype F shall be unconstrained, discriminated 1n 1ts Tull view, and unconstrained 1 any partial view

the I;Ew paragraph:

addition to the places where Legality Rules normally apply (see 12.3), these rules also apply in the private’part d
ihstance of a generic unit.

lace paragraph 13.1:  [8652/0142; 8652/0125]

e For a scalar type that has the Default Value aspect specified, the formal paramefer is initialized from
value of the actual, without checking that the value satisfies any constraint onany predicate;

e For a scalar type that has the Default Value aspect specified, the foryal-parameter is initialized from|
value of the actual, without checking that the value satisfies any consfraint or any predicate. Furthern
the actual parameter is a view conversion and either

e there exists no type (other than a root numeric type) that'is an ancestor of both the target type an
type of the operand of the conversion; or

e the Default Value aspect is unspecified for thetype of the operand of the conversion

then Program_Error is raised;

Return Statements
Il]:ce paragraph 8: [8652/0153]

the result type of a function is a specific tagged type, the tag of the return object is that of the result type. If the r
thpe is class-wide, the tag of the return objectiis that of the type of the subtype_indication if it is specific, or othef
that of the value of the expression. A cheek is made that the master of the type identified by the tag of the result i
the elaboration of the master that elabosated the function body. If this check fails, Program_Error is raised.

Iff the result type of a functiofi is*a specific tagged type, the tag of the return object is that of the result type. If the r
thpe is class-wide, the tag of the return object is that of the value of the expression, unless the return object is deff
gn extended_return_ebject_declaration with a subtype_indication that is specific, in which case it is that of th
qf the subtype_indication. A check is made that the master of the type identified by the tag of the result includes
dlaboration of the master that elaborated the function body. If this check fails, Program_Error is raised.

Expression Functions
lace paragraph 2: [8652/0132]

expression_function_declaration ::

fan

the

the
ore, if

| the

bsult
rwise
ncludes

bsult
ned by
e type
he

feverriding—indicator]

function_specification is
(expression)
[aspect_specification];

expression_function_declaration ::
[overriding_indicator]
function_specification is
(expression)
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[aspect_specification];
| [overriding_indicator]
function_specification is
aggregate
[aspect_specification];
Replace paragraph 3: [8652/0132]
The expected type for the expression of an expression_function_declaration is the result type (see 6.5) of the function.

by:

Thq expected type for the expression or aggregate of an expression_function_declaration is the result type (see p.5)
of the function.

Replacq paragraph 5: [8652/0132]

If the result subtype has one or more unconstrained access discriminants, the accessibility level of the anOaymous accpss
typ¢ of each access discriminant, as determined by the expression of the expression function, shall nét bé statically
deeper than that of the master that elaborated the expression_function_declaration.

by:

If the result subtype has one or more unconstrained access discriminants, the accessibility level of the anonymous accss
typ¢ of each access discriminant, as determined by the expression or aggregate of the
exgression_function_declaration, shall not be statically deeper than that of the maéterthat elaborated the
exgression_function_declaration.

Replacg paragraph 6: [8652/0132]

An pxpression_function_declaration declares an expression function. A completion is not allowed for an
exgression_function_declaration; however, an expression_functionZdeclaration can complete a previous
declaration.

by:

An pxpression_function_declaration declares an expression function. The return expression of an expression functjon is
the pxpression or aggregate of the expression_function: declaration. A completion is not allowed for an
exgression_function_declaration; however, an expréssion_function_declaration can complete a previous
declaration.

Replacq paragraph 7:  [8652/0132]

=]

Thq execution of an expression function is iivoked by a subprogram call. For the execution of a subprogram call on a
expfession function, the execution of thersubprogram_body executes an implicit function body containing only a
simple_return_statement whose expression is that of the expression function.

by:

=]

The execution of an expression function is invoked by a subprogram call. For the execution of a subprogram call on 4
expfession function, the execution of the subprogram_body executes an implicit function body containing only a
simple_return_statement whose expression is the return expression of the expression function.
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Section 7: Packages

7.3.1 Private Operations
Replace paragraph 5.2: [8652/0154]

It is possible for there to be places where a derived type is visibly a descendant of an ancestor type, but not a descendant of
even a partial view of the ancestor type, because the parent of the derived type is not visibly a descendant of the ancestor.

by:

7.3.2 Type Invariants
Replace paragraph 1:  [8652/0155]

by:

Replace paragraph 3: [8652/0155; 8652/0156]

by:

Replace paragraph 5: [8652/0156; 8652/0125]

by:

In this case, the derived type inherits no characteristics from that ancestor, but nevertheless is within the derivation

class of

the ancestor for the purposes of tvpe conversion, the "covers" relationship. and matching against a formal derived type. In

this case the derived type is considered to be a descendant of an incomplete view of the ancestor.

i

tiype, but is not a descendant of even a partial view of the ancestor type, because the parent of the derived type is n
Vfisibly a descendant of the ancestor. In this case, the derived type inherits no characteristics from-that/ancestor, but
1
q
)

iew of the ancestor.

Hor a private type or private extension, the following language-defined aspéets may be specified with an
gdspect_specification (see 13.1.1):

Hor a private type, private extension, or interface, the following language-defined aspects may be specified with anj
gspect_specification (see 13.1.1):

Type Invariant'Class

specified on a private_type_declaration or a private_extension_declaration.
Type Invariant'Class

interface type. Type~Invariant'Class determines a class-wide type invariant for a tagged type.

ithin an invariant expression, the identifier of the first subtype of the associated type denotes the current instance
type. Within an invarjant expression associated with type T, the type of the current instance is T for the Type Inva
spect and T'Class for the Type Invariant'Class aspect.

ithin ansnvariant expression, the identifier of the first subtype of the associated type denotes the current instancg
type: Within an invariant expression for the Type Invariant aspect of a type T, the type of this current instance is T
nihvariant expression for the Type Invariant'Class aspect of a type T, the type of this current instance is interpret

urthermore, it is possible for there to be places where a derived type is known to be derived indirectly fronl an an¢estor

—

evertheless is within the derivation class of the ancestor for the purposes of type conversion, the*'covers" relationghip,
nd matching against a formal derived type. In this case the derived type is effectively a descendant of an incompjlete

This aspect shall be specified by an expression, called an invariant expression. Type_Invariant'Class majy be

This aspect shall be specified-by an expression, called an invariant expression. Type Invariant'Class majy be
specified on a private_type_declaration, a private_extension_declaration, or a full_type declaratiof for an

of the
iant

of the
. Within
ed as

though 1t had a (notional) type NT that 1s a visible formal derived type whose ancestor type 1s T. The effect of this

interpretation is that the only operations that can be applied to this current instance are those defined for such a formal

derived type.

Insert after paragraph 6: [8652/0157]

The Type Invariant'Class aspect shall not be specified for an untagged type. The Type Invariant aspect shall not b
specified for an abstract type.
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the new paragraph:

If a type extension occurs at a point where a private operation of some ancestor is visible and inherited, and a
Type Invariant'Class expression applies to that ancestor, then the inherited operation shall be abstract or shall be
overridden.

Replace paragraph 9: [8652/0156]

If one or more invariant expressions apply to a type T, then an invariant check is performed at the following places, on the
specified object(s):

by:

Ifo
plag

Replacs

by:

Replacs

by:

Replacs

by:

Delete garagraph 18: [8652/0157]

Replacs

by:

he or more invariant expressions apply to a nonabstract type T, then an invariant check is performed at the followiLg

es, on the specified object(s):
paragraph 10:  [8652/0158; 8652/0159]

paragraph 15: [8652/0160]

paragraph 17:  [8652/0157]

paragraph 19; "{8652/0157; 8652/0161; 8652/0162]

After successful default initialization of an object of type T, the check is performed on the neW ‘object;

After successful initialization of an object of type T by default (see 3.3.1), the checkds, performed on the new
object unless the partial view of T has unknown discriminants;

After successful explicit initialization of the completion of a deferred constant'With a part of type T, if the
completion is inside the immediate scope of the full view of T, and the defeétsed constant is visible outside th
immediate scope of T, the check is performed on the part(s) of type T;

T

After a successful call on the Read or Input stream attribute of the type T, the check is performed on the object
initialized by the stream attribute;

After a successful call on the Read or Input stream-Oriented attribute of the type T, the check is performed oy the
object initialized by the attribute;

e is declared within the immediate scope of type T (or by an instance of a generic unit, and the generic is
declared within the immediate scope of type T), and

e s declared within the immediate scope of type T (or by an instance of a generic unit, and the generic is
declared within the immediate scope of type T),

e is visible outside the immediate scope of type T or overrides an operation that is visible outside the
immediate’scope of T, and

e haSlaresult with a part of type T, or one or more parameters with a part of type T, or an access to variable
parameter whose designated type has a part of type T.

e and either:

28

e has a result with a part of type T, or

e has one or more out or in out parameters with a part of type T, or

e has an access-to-object parameter or result whose designated type has a part of type T, or
e isaprocedure or entry that has an in parameter with a part of type T,

e and either:
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e T isa private type or a private extension and the subprogram or entry is visible outside the immediate

scope of type T or overrides an inherited operation that is visible outside the immediate scope of

e Tisarecord extension, and the subprogram or entry is a primitive operation visible outside the

T, or

immediate scope of type T or overrides an inherited operation that is visible outside the immediate scope

of T.

Insert after paragraph 20: [8652/0157]

The check is performed on each such part of type T.

the newparagrapir:

by:

e For a view conversion to a class-wide type occurring within the immediate scope of T, from a specific\typ
a descendant of T (including T itself), a check is performed on the part of the object that is of type™T;

Replce paragraph 21: [8652/0126; 8652/0125]

performing checks is required by the Invariant or Invariant'Class assertion policies (see 11.4.2),in.effect at the pd
dorresponding aspect specification applicable to a given type, then the respective invariant expréssion is considered
gnabled.

performing checks is required by the Type Invariant or Type Invariant'Class asseftion policies (see 11.4.2) in ef
the point of the corresponding aspect specification applicable to a given type, then the respective invariant expressi
onsidered enabled.

Insertt after paragraph 22: [8652/0156; 8652/0125]

he invariant check consists of the evaluation of each enabled invariantexpression that applies to T, on each of thd
ecified above. If any of these evaluate to False, Assertions.Assertion~Error is raised at the point of the object
ipitialization, conversion, or call. If a given call requires more thanjene evaluation of an invariant expression, eithe]
ultiple objects of a single type or for multiple types with invariants, the evaluations are performed in an arbitrary
nd if one of them evaluates to False, it is not specified whéther the others are evaluated. Any invariant check is pg
rior to copying back any by-copy in out or out parametefs. Invariant checks, any postcondition check, and any cq
r predicate checks associated with in out or out parameters are performed in an arbitrary order.

the new paragraph:

7.5

Hor an invariant check on a value of type T1 based on a class-wide invariant expression inherited from an ancestor
dny operations within the invariant expression that were resolved as primitive operations of the (notional) formal d}
type NT are bound to the corresponding-aperations of type T1 in the evaluation of the invariant expression for the g
T1.

| imited Types

Replace paragraph 2.9: [8652/0132]

by:

e the expression-of an expression_function_declaration (see 6.8)

e thedeturn expression of an expression function (see 6.8)

e that is

int of

fect at
on is

objects

r for
order,
rformed
nstraint

type T,
erived
heck on
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Section 8: Visibility Rules

8.1 Declarative Region
Insert after paragraph 2: [8652/0163]

e any declaration, other than that of an enumeration type, that is not a completion of a previous declaration;

the new paragraph:

8.2 Sq
Insert after paragraph 11:  [8652/0164]

the new

8.6 Th

Replacs

by:

Insert after paragraph 17:  [8652/0166]

the new

Replacs

by:

30

The
Sin

The
imn

Oth|
san]
furt]

e an access_definition;

ope of Declarations

immediate scope of a declaration is also the immediate scope of the entity or view declared by the-declaration.
ilarly, the scope of a declaration is also the scope of the entity or view declared by the declaration.

paragraph:

hediately after the pragma to the end of the declarative region immediately enclosing the pragma.

e Context of Overload Resolution
paragraph 9: [8652/0165]

e The expression of a case_statement.
e The selecting_expression of a case_statement or case_‘expression.

e Ifausage name appears within the declarative region of a type_declaration and denotes that same
type_declaration, then it denotes the currentiipstance of the type (rather than the type itself); the current
instance of a type is the object or value of the’type that is associated with the execution that evaluates the usg
name. Similarly, if a usage name appears‘within the declarative region of a subtype_declaration and denot
that same subtype_declaration, then-it'denotes the current instance of the subtype. These rules do not apply
the usage name appears within the stibtype_mark of an access_definition for an access-to-object type, or
within the subtype of a parametes, or result of an access-to-subprogram type.

paragraph:
Within an aspect_specification for a type or subtype, the current instance represents a value of the type; it
an object. The nominal Subtype of this value is given by the subtype itself (the first subtype in the case of a
type_declaration),prior to applying any predicate specified directly on the type or subtype. If the type or
of the usage ‘naime.

paragraph27.1: [8652/0122]

er than for the simple_expression of a membership test, if the expected type for a name or expression is not th

het i the expected type is a named access-to-object type with designated type D1 and the actual type is an anony

acc

immediate scope of a pragma that is not used as a configuration pragma is defined to be-the region extending from

e as thewactual type of the name or expression, the actual type shall be convertible to the expected type (see 4.6);

2€
S

S not

subtype is by-fieference, the associated object with the value is the object associated (see 6.2) with the execution

c

d

mnous

’QQ-T(\-(\]‘)jP(‘f type with deﬁignated type D2 then D1 shall cover D2 _and the name or pxprpqqinn shall denote a v

cw

with an accessibility level for which the statically deeper relationship applies; in particular it shall not denote an access
parameter nor a stand-alone access object.

Other than for the tested_simple_expression of a membership test, if the expected type for a name or expression is not
the same as the actual type of the name or expression, the actual type shall be convertible to the expected type (see 4.6);
further, if the expected type is a named access-to-object type with designated type D1 and the actual type is an anonymous
access-to-object type with designated type D2, then D1 shall cover D2, and the name or expression shall denote a view
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with an accessibility level for which the statically deeper relationship applies; in particular it shall not denote an access
parameter nor a stand-alone access object.
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Section 9: Tasks and Synchronization

9.3 Task Dependence - Termination of Tasks
Replace paragraph 2: [8652/0131]

by:

e If'the task is created by the evaluation of an allocator for a given access type, it depends on each master that

includes the elaboration of the declaration of the ultimate ancestor of the given access type.

that includes the elaboration of the declaration of the ultimate ancestor of the given access type.

9.4 Prptected Units and Protected Objects
Replacdg paragraph 8: [8652/0167]

by:

protected_operation_item ::= subprogram_declaration
| subprogram_body
| entry_body
| aspect_clause

protected_operation_item ::= subprogram_declaration
| subprogram_body
| null_procedure_declaration
| expression_function_declaration
| entry_body
| aspect_clause

9.5.1 Protected Subprograms and Protected Actions
Insert after paragraph 2: [8652/0168]

Within the body of a protected function (or a function declared immediately within a protected_body), the current

insthnce of the enclosing protected unit is defined to.bo a constant (that is, its subcomponents may be read but not

updpted). Within the body of a protected proceduréJor a procedure declared immediately within a protected_body),

within an entry_body, the current instance is,defined to be a variable (updating is permitted).

the new| paragraphs:

Forla type declared by a protected_type declaration or for the anonymous type of an object declared by a

single_protected_declaration, th¢ following language-defined type-related representation aspect may be specified:

Exdlusive Functions
False.

with respeet to mutual exclusion and queue servicing (see below).

A protected.procedure or entry is an exclusive protected operation. A protected function of a protected type P is an
exclusive-protected operation if the Exclusive Functions aspect of P is True.

Replacq paragraph 4: [8652/0168]

A new protected action 1s not started on a protected object while another protected action on the same protected object is

by:

32

e If'the task is created by the evaluation of an allocator for a given named access type, it depends on each mag

The type of aspecttExclusive Functions is Boolean. If not specified (including by inheritance), the aspect is

A value of True for this aspect indicates that protected functions behave in the same way as protected proced

ter

and

jurcs

underway, unless both actions are the result of a call on a protected function. This rule is expressible in terms of the

execution resource associated with the protected object:

A new protected action is not started on a protected object while another protected action on the same protected object is
underway, unless both actions are the result of a call on a nonexclusive protected function. This rule is expressible in terms

of the execution resource associated with the protected object:
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Replace paragraph 5: [8652/0168]

e  Starting a protected action on a protected object corresponds to acquiring the execution resource associated with

the protected object, either either for concurrent read-only access if the protected action is for a call on a
protected function, or for exclusive read-write access otherwise;

by:

e  Starting a protected action on a protected object corresponds to acquiring the execution resource associated with
the protected object, either for exclusive read-write access if the protected action is for a call on an exclusive

protected operation, or for concurrent read-only access otherwise;

RepILce paragraph 7:  [8652/0168]

After performing an operation on a protected object other than a call on a protected function, but prior to cempletir
dssociated protected action, the entry queues (if any) of the protected object are serviced (see 9.5.3).

by:

After performing an exclusive protected operation on a protected object, but prior to completing the associated pro
dction, the entry queues (if any) of the protected object are serviced (see 9.5.3).

9.5.8 Entry Calls
Replace paragraph 15:  [8652/0168]

e Ifafter performing, as part of a protected action on the associated protected object, an operation on the ob
other than a call on a protected function, the entry is checked and_found to be open.

by:

e Ifafter performing, as part of a protected action on the assoeiated protected object, an exclusive protected|
operation on the object, the entry is checked and found to\be open.

ce paragraph 23: [8652/0168]

Repl

hen the entry of a protected object is checked to see whéther it is open, the implementation need not reevaluate t
ondition of the corresponding entry_barrier if no yatiable or attribute referenced by the condition (directly or
indirectly) has been altered by the execution (or cancellation) of a protected procedure or entry call on the object si
ondition was last evaluated.

by:
hen the entry of a protected object is eliccked to see whether it is open, the implementation need not reevaluate t
ondition of the corresponding entry(barrier if no variable or attribute referenced by the condition (directly or
ipdirectly) has been altered by the\éxecution (or cancellation) of a call to an exclusive protected operation of the o
ince the condition was last evaluated.

9.5.4 Requeue Statements
Insert after paragraph,5:._) [8652/0169]

the requeue tatrget has parameters, then its (prefixed) profile shall be subtype conformant with the profile of the
ihnermost enClosing callable construct.

the new paragraphs:

ivenarequeue statement where the innermost enclosing callable construct is for an entry E1, for every specific ¢

g the

tected

ect

ne

nce the

ne

ject

r class-
the

idopostcondition expression P1 that applies to E1, there shall exist a postcondition expression P2 that applies to

requeue target E2 such that

e Plis fully conformant with the expression produced by replacing each reference in P2 to a formal parameter of

E2 with a reference to the corresponding formal paramter of E1; and
e if P1is enabled, then P2 is also enabled.

The requeue target shall not have an applicable specific or class-wide postcondition which includes an Old
attribute_reference.
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If the requeue target is declared immediately within the task_definition of a named task type or the protected_definition
of a named protected type, and if the requeue statement occurs within the body of that type, and if the requeue is an
external requeue, then the requeue target shall not have a specific or class-wide postcondition which includes a name
denoting either the current instance of that type or any entity declared within the declaration of that type.

Replace paragraph 7:  [8652/0169]

The execution of a requeue_statement proceeds by first evaluating the procedure_or_entry_name, including the prefix
identifying the target task or protected object and the expression identifying the entry within an entry family, if any. The
entry_body or accept_statement enclosing the requeue_statement is then completed, finalized, and left (see 7.6.1).

by:
Thd execution of a requeue_statement proceeds by first evaluating the procedure_or_entry_name, including-the pfefix
identifying the target task or protected object and the expression identifying the entry within an entry family, [if any.
Pregondition checks are then performed as for a call to the requeue target entry or subprogram. The entry, body or
acdept_statement enclosing the requeue_statement is then completed, finalized, and left (see 7/6:9.

Replacg paragraph 12:  [8652/0169]

If the requeue target named in the requeue_statement has formal parameters, then during the'ex€cution of the
acdept_statement or entry_body corresponding to the new entry, the formal parameters dénete the same objects as|did
the forresponding formal parameters of the callable construct completed by the requeue. T any case, no parameters afe
spegified in a requeue_statement; any parameter passing is implicit.

by:

If the requeue target named in the requeue_statement has formal parameterSy{then during the execution of the
acdept_statement or entry_body corresponding to the new entry and during the checking of any preconditions of the
new entry, the formal parameters denote the same objects as did the corfesponding formal parameters of the callable
conktruct completed by the requeue. In any case, no parameters are specified in a requeue_statement; any parametd
passing is implicit.

—

9.7.4 Asynchronous Transfer of Control

Insert after paragraph 13:  [8652/0170]

sel ect
del ay 5.0;
Put _Li ne("Cal cul ati on does not\converge");
t hen abort
-- This calcul ation shoul d&finish in 5.0 seconds;
-- if not, it is assungd to diverge
Horri bly_ConplicatedsRecursive_Function(X, Y)
end sel ect;

the new paragraph:

Note that these examples presume that there are abort completion points within the execution of the abortable_part.
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Section 10: Program Structure and Compilation Issues

10.2.1 Elaboration Control
Insert after paragraph 17:  [8652/0171]

A pragma Pure is used to specify that a library unit is declared pure, namely that the Pure aspect of the library unit is
True; all compilation units of the library unit are declared pure. In addition, the limited view of any library package is
declared pure The declarat1on and body ofa declared pure lrbrary unit, and all subun1ts that are elaborated as part of
. s s jcally

nly on declared pure Ilbrary Items In addition to the places where Legahty Rules normally apply (see 12 3), the<e rules
dlso apply in the private part of an instance of a generic unit. Furthermore, the full view of any partial view declared in the
isible part of a declared pure library unit that has any available stream attributes shall support external str€aiming (see
3.13.2).

the new paragraph:

Hrroneous Execution

Execution is erroneous if some operation (other than the initialization or finalization of the-ebject) modifies the value of a
donstant object declared at library-level in a pure package.
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Secti

on 11: Exceptions

11.2 Exception Handlers
Insert before paragraph 6: [8652/0139]

A choice with an exception_name covers the named exception. A choice with others covers all exceptions not named by
previous choices of the same handled_sequence_of statements. Two choices in different exception_handlers of the
same handled_sequence_of statements shall not cover the same exception.

the ne
An

11.3

Insert a

the new

Ifa
app

Replacs

The
arg

by:
Thd
witl
han|
Replacs
Thg
by:
Th

xception_name of an exception_choice shall denote an exception.

aise Statements and Raise Expressions
ter paragraph 2: [8652/0139; 8652/0124]

raise_statement ::= raise; |
raise exception_name [with string_expression];

paragraphs:
raise_expression ::= raise exception_name [with string_simple_expression]

raise_expression appears within the expression of one of the following contéxts, the raise_expression shall
bar within a pair of parentheses within the expression:

e object declaration;

e modular_type definition;

e floating_point_definition;

e ordinary_fixed_point_definition;
e decimal_fixed_point_definition;
e default_expression;

e ancestor_part.
paragraph 3: [8652/0139; 8652/0125]

name, if any, in a raise_statementshall denote an exception. A raise_statement with no exception_name (th
-raise statement) shall be within.a handler, but not within a body enclosed by that handler.

| no exception_name «that is, a re-raise statement) shall be within a handler, but not within a body enclosed by th|
dler.

paragraph 3.1:_.[8652/0139; 8652/0124; 8652/0125]
expression;if any, in a raise_statement, is expected to be of type String.

string” expression or string_simple_expression, if any, of a raise_statement or raise_expression is expectg

at is,

exception_name, if any, of a raise_statement or raise_expression shall denote an exception. A raise_statenent

at

d to

be

f type String

The expected type for a raise_expression shall be any single type.
Replace paragraph 4: [8652/0139; 8652/0172; 8652/0124; 8652/0000]

To raise an exception is to raise a new occurrence of that exception, as explained in 11.4. For the execution of a
raise_statement with an exception_name, the named exception is raised. If a string_expression is present, the
expression is evaluated and its value is associated with the exception occurrence. For the execution of a re-raise
statement, the exception occurrence that caused transfer of control to the innermost enclosing handler is raised again.

36
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by:

11.4.1 The Package Exceptions
Replace paragraph 10.1:  [8652/0139; 8652/0124]

by:

ISO/IEC 8652:2012/Cor.1:2016

To raise an exception is to raise a new occurrence of that exception, as explained in 11.4. For the execution of a
raise_statement with an exception_name, the named exception is raised. Similarly, for the evaluation of a
raise_expression, the named exception is raised. In both of these cases, if a string_expression or
string_simple_expression is present, the expression is evaluated and its value is associated with the exception

occurrence. For the execution of a re-raise statement, the exception occurrence that caused transfer of control to the

innermost enclosing handler is raised again.

NOTES

1 If the evaluation of a String_expression or string_simple_expression raises an exception, that exception is proppgated

instead of the one denoted by the exception_name of the raise_statement or raise_expression.

xception_Message returns the message associated with the given Exception Occurrence. For an.occurrence raisefl by a
all to Raise Exception, the message is the Message parameter passed to Raise Exception. Forlthe occurrence raisgd by a

ise_statement with an exception_name and a string_expression, the message is the string_expression. For the

ccurrence raised by a raise_statement with an exception_name but without a string, expression, the message {

S a

ring giving implementation-defined information about the exception occurrence. Foryan occurrence originally raiged in
me other manner (including by the failure of a language-defined check), the mesSage is an unspecified string. In pll

ases, Exception_Message returns a string with lower bound 1.

pise_statement or raise_expression with an exception_name-and a string_expression or

nised by a raise_statement or raise_expression with an‘exception_name but without a string_expression or

o O . = N = 0O

heck), the message is an unspecified string. In all.gases, Exception Message returns a string with lower bound 1.

tring_simple_expression, the message is a string giving\implementation-defined information about the exceptioh
ccurrence. For an occurrence originally raised in some,other manner (including by the failure of a language-defingd

xception_Message returns the message associated with the given Exeeption_Occurrence. For an occurrence raisefl by a
all to Raise Exception, the message is the Message parameter pagsed-to Raise Exception. For the occurrence raisgd by a

tring_simple_expression, the message is the string_expression or string_simple_expression. For the occurrepce
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Section 12: Generic Units

12.5.1 Formal Private and Derived Types
Replace paragraph 5.1: [8652/0173]

The actual type for a formal derived type shall be a descendant of the ancestor type and every progenitor of the formal
type. If the formal type is nonlimited, the actual type shall be nonlimited. If the reserved word synchronized appears in
the declaration of the formal derived type, the actual type shall be a synchronized tagged type.

by:
Thq actual type for a formal derived type shall be a descendant of the ancestor type and every progenitor of the forara
typg. If the formal type is nonlimited, the actual type shall be nonlimited. The actual type for a formal derived type shpll
be thgged if and only if the formal derived type is a private extension. If the reserved word synchronized appears in the
declaration of the formal derived type, the actual type shall be a synchronized tagged type.

Insert after paragraph 15:  [8652/0133]

For|a generic formal type with an unknown_discriminant_part, the actual may, but need not, have discriminants, and
may be definite or indefinite.

the new| paragraph:

When enforcing Legality Rules, for the purposes of determining within a generic body whether a type is unconstrainefl in
any|partial view, a discriminated subtype is considered to have a constrained partial view if it is a descendant of an
untdgged generic formal private or derived type.
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Section 13: Representation Issues

13.1 Operational and Representation Aspects
Replace paragraph 9: [8652/0174]

A representation item that directly specifies an aspect of a subtype or type shall appear after the type is completely defined
(see 3.11.1), and before the subtype or type is frozen (see 13.14). If a representation item or aspect_specification is
given that directly specifies an aspect of an entity, then it is illegal to give another representation item or
aspect_specification that directly specifies the same aspect of the entity

by:
A representation item that directly specifies an aspect of a subtype or type shall appear after the type is completely|defined
kee 3.11.1), and before the subtype or type is frozen (see 13.14).

Replace paragraph 9.1:  [8652/0174]

An operational item that directly specifies an aspect of an entity shall appear before the entity is\frozen (see 13.14){ If an
dperational item or aspect_specification is given that directly specifies an aspect of an entity, (then it is illegal to give
gnother operational item or aspect_specification that directly specifies the same aspect of the entity.

by:
An operational item that directly specifies an aspect of an entity shall appear before(the entity is frozen (see 13.14)

Iff a representation item, operational item, or aspect_specification is given thatdirectly specifies an aspect of an gntity,
then it is illegal to give another representation item, operational item, or aspect_specification that directly specifies the
same aspect of the entity.

Replace paragraph 10: [8652/0175]

Hor an untagged derived type, it is illegal to specify a type-related.representation aspect if the parent type is a by-rqference
type, or has any user-defined primitive subprograms.

by:
Hor an untagged derived type, it is illegal to specify a‘type-related representation aspect if the parent type is a by-rqference

type, or has any user-defined primitive subprograms. Similarly, it is illegal to specify a nonconfirming type-related
representation aspect for an untagged by-refereénoe type after one or more types have been derived from it.

13.1.1 Aspect Specifications
Replace paragraph 18: [8652/0176; 8652/0135]

A language-defined aspect shall figt be specified in an aspect_specification given on a subprogram_body or
gubprogram_body_stub that is’a completion of another declaration.
by:

A language-defined aspect shall not be specified in an aspect_specification given on a completion of a subprogrgm or
deneric subprogram.

Iff an aspect ofiaxderived type is inherited from an ancestor type and has the boolean value True, the inherited value|shall
1ot be ovefridden to have the value False for the derived type, unless otherwise specified in this International Standard.

(ertaini type-related aspects are defined to be nonoverridable; all such aspects are specified using an aspect_definition
thatis,a name.

If a nonoverridable aspect is directly specified for a type T, then any explicit specification of that aspect for any other
descendant of T shall be confirming; that is, the specified name shall match the inherited aspect, meaning that the
specified name shall denote the same declarations as would the inherited name.

If a full type has a partial view, and a given nonoverridable aspect is allowed for both the full view and the partial view,
then the given aspect for the partial view and the full view shall be the same: the aspect shall be directly specified only on
the partial view; if the full type inherits the aspect, then a matching definition shall be specified (directly or by inheritance)
for the partial view.
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In addition to the places where Legality Rules normally apply (see 12.3), these rules about nonoverridable aspects apply
also in the private part of an instance of a generic unit.

The Default Iterator, Iterator Element, Implicit Dereference, Constant Indexing, and Variable Indexing aspects are
nonoverridable.

Replace paragraph 28: [8652/0177]
If the aspect_mark includes 'Class, then:
by:

If the aspect_mark includes 'Class (a class-wide aspect), then, unless specitied otherwise for a particular class-wide
aspgct:

Replacq paragraph 32: [8652/0178]

Any aspect specified by a representation pragma or library unit pragma that has a local_name as its single.argument jmay
be gpecified by an aspect_specification, with the entity being the local_name. The aspect_definition is expected {o be
of type Boolean. The expression shall be static.

by:

Any aspect specified by a representation pragma or library unit pragma that has a local_name as its single argument may
ecified by an aspect_specification, with the entity being the local_name. The aspect_definition is expected fo be
¢ Boolean. The expression shall be static. Notwithstanding what this InternationalyStandard says elsewhere, the
expfession of an aspect that can be specified by a library unit pragma is resolved and-evaluated at the point where it ofcurs
in the aspect_specification, rather than the first freezing point of the associatéd'package.

Delete garagraph 34: [8652/0135]

If ap aspect of a derived type is inherited from an ancestor type and has.the boolean value True, the inherited value shhll
not [be overridden to have the value False for the derived type, unless-otherwise specified in this International Standargl.

13.2 Racked Types
Delete paragraph 6.1: [8652/0179]

If a|packed type has a component that is not of a by-reference type and has no aliased part, then such a component ne¢d
not |pe aligned according to the Alignment of its subtype; in particular it need not be allocated on a storage element

er paragraph 7:  [8652/0179]
Thg recommended level of support for ptagma Pack is:
the new paragraph:

e Any component of a packed type that is of a by-reference type, that is specified as independently addressablg, or
that contains an aliased part, shall be aligned according to the alignment of its subtype.

Replacg paragraph 8: [8652/0179]

e For a packed'record type, the components should be packed as tightly as possible subject to, the Sizes of the
compongtit'subtypes, and subject to any record_representation_clause that applies to the type; the
implenientation may, but need not, reorder components or cross aligned word boundaries to improve the packing.
Acomponent whose Size is greater than the word size may be allocated an integral number of words.

by:

s Fora packed Tecord type, the comporents stoutd be packed as tightty as possibie subject to theabove atigmment
requirements, the Sizes of the component subtypes, and any record_representation_clause that applies to the
type; the implementation may, but need not, reorder components or cross aligned word boundaries to improve the
packing. A component whose Size is greater than the word size may be allocated an integral number of words.

Replace paragraph 9: [8652/0179]

e For a packed array type, if the Size of the component subtype is less than or equal to the word size,
Component_Size should be less than or equal to the Size of the component subtype, rounded up to the nearest
factor of the word size.
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by:

e For a packed array type, if the Size of the component subtype is less than or equal to the word size,
Component_Size should be less than or equal to the Size of the component subtype, rounded up to the nearest
factor of the word size, unless this would violate the above alignment requirements.

13.3 Representation Attributes
Replace paragraph 73.4: [8652/0180]

The actual parameter shall be a name that denotes an object. The object denoted by the actual parameter can be of
any type. This function evaluates the names of the objects involved and returns True if the representation pf the
object denoted by the actual parameter occupies exactly the same bits as the representation of the objeot denoted
by X; otherwise, it returns False.

by:
The actual parameter shall be a name that denotes an object. The object denoted by the aetual parameter cpn be of
any type. This function evaluates the names of the objects involved. It returns True if the-representation of the
object denoted by the actual parameter occupies exactly the same bits as the representation of the object denoted
by X and the objects occupy at least one bit; otherwise, it returns False.

13.9.2 The Valid Attribute
Replace paragraph 3: [8652/0119]
X'Valid

Yields True if and only if the object denoted by X is normal, has\a valid representation, and the predicate pf the
nominal subtype of X evaluates to True. The value of this atfribute is of the predefined type Boolean.
by:
X'Valid
Yields True if and only if the object denoted by Xyis/normal, has a valid representation, and then, if the prpceding

conditions hold, the value of X also satisfies tlie predicates of the nominal subtype of X. The value of this
attribute is of the predefined type Boolean.

Replace paragraph 12:  [8652/0119]

23 X'Valid is not considered to be a read of X; hence, it is not an error to check the validity of invalid data.
by:
23 Determining whether X isqaiormal and has a valid representation as part of the evaluation of X'Valid is not considered to
include an evaluation of X;\lience, it is not an error to check the validity of an object that is invalid or abnormal. Detefmining

whether X satisfies the prédicates of its nominal subtype may include an evaluation of X, but only after it has been determined
that X has a valid repfesentation.

If X is volatile, the.evaluation of X'Valid is considered a read of X.

13.11 Storage Management
Replace paragraph18: [8652/0181]

Storage(Sjze is specified for an access type, then the Storage Size of this pool is at least that requested, and the ptorage
1 the-pool is reclaimed when the master containing the declaration of the access type is left. If the implementatiof cannot
tigfy~the request, Storage Error is raised at the point of the attribute_definition_clause. If neither Storage Pool nor
torage Size are specified, then the meaning of Storage Size is implementation defined.

by:
If Storage _Size is specified for an access type T, an implementation-defined pool P is used for the type. The Storage Size
of P is at least that requested, and the storage for P is reclaimed when the master containing the declaration of the access
type is left. If the implementation cannot satisfy the request, Storage Error is raised at the freezing point of type T. The
storage pool P is used only for allocators returning type T or other access types specified to use T'Storage Pool.
Storage Error is raised by an allocator returning such a type if the storage space of P is exhausted (additional memory is
not allocated).
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If neither Storage Pool nor Storage Size are specified, then the meaning of Storage Size is implementation defined.

13.11.2 Unchecked Storage Deallocation
Replace paragraph 10: [8652/0182]

After Free(X), the object designated by X, and any subcomponents (and coextensions) thereof, no longer exist; their
storage can be reused for other purposes.

by:
Afte ; 2
longer exist; their storage can be reused for other purposes.

Insert after paragraph 15: [8652/0182]

dll0 CpP O1 I'ICC C ODJC UCSIZINAICU DY

no

In the first two cases, the storage for the discriminants (and for any enclosing object if it is designated by-an‘access
disdriminant of the task) is not reclaimed prior to task termination.

the new paragraphs:
An pccess value that designates a nonexistent object is called a dangling reference.

If a|dangling reference is dereferenced (implicitly or explicitly), execution is erroneous (see bélow). If there is no explicit
or implicit dereference, then it is a bounded error to evaluate an expression whose resulfsva dangling reference. If thg
errdr is detected, either Constraint Error or Program_Error is raised. Otherwise, exegtition proceeds normally, but with the
poskibility that the access value designates some other existing object.

13.113 Default Storage Pools
Replacq paragraph 1:  [8652/0164]
by:

Pragma and aspect Default_Storage Pool specify the storage poolthat will be used in the absence of an explicit
spegification of a storage pool or storage size for an access type.

Replacg paragraph 3.1:  [8652/0164]

storage_pool_indicator ::= storage_pool_f{ame | null
by:
storage_pool_indicator ::= storage<pool_name | null | Standard
Insert after paragraph 4:  [8652/0164]

Theq storage_pool_name shall denotéa variable.
the new| paragraph:

Theq Standard storage_pooh indicator is an identifier specific to a pragma (see 2.8) and does not denote any declaration.
If the storage_pool_indicator is Standard, then there shall not be a declaration with defining_identifier Standard thjt is
immediately visible at the point of the pragma, other than package Standard itself.

Replacg paragraph 431" [8652/0164]

If the pragma is'used as a configuration pragma, the storage_pool_indicator shall be null, and it defines the defaulf pool
to be null.within all applicable compilation units (see 10.1.5), except within the immediate scope of another pragma
Defpult,Storage Pool. Otherwise, the pragma occurs immediately within a sequence of declarations, and it defines the
defjult’pool within the immediate scope of the pragma to be either null or the pool denoted by the storage pool nanje,

except within the immediate scope of a later pragma Default Storage Pool. Thus, an inner pragma overrides an outer one.

by:
If the pragma is used as a configuration pragma, the storage_pool_indicator shall be either null or Standard, and it
defines the default pool to be the given storage_pool_indicator within all applicable compilation units (see 10.1.5),
except within the immediate scope of another pragma Default Storage Pool. Otherwise, the pragma occurs immediately
within a sequence of declarations, and it defines the default pool within the immediate scope of the pragma to be the given

storage_pool_indicator, except within the immediate scope of a later pragma Default Storage Pool. Thus, an inner
pragma overrides an outer one.
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Replace paragraph 5: [8652/0164; 8652/0183]

The language-defined aspect Default Storage Pool may be specified for a generic instance; it defines the default pool for
access types within an instance. The expected type for the Default Storage Pool aspect is Root Storage Pool'Class. The
aspect_definition must be a name that denotes a variable. This aspect overrides any Default Storage Pool pragma that
might apply to the generic unit; if the aspect is not specified, the default pool of the instance is that defined for the generic

by:

Rep

by:

Rep

by:

13.

by:

Repllrce paragraph 20: [8652/0184]

unit.

The language-defined aspect Default Storage Pool may be specified for a generic instance; it defines the default pool for

dccess types within an instance.

The Default_Storage Pool aspect may be specified as Standard, which is an identifier specific to an aspect (see™ 3
gnd defines the default pool to be Standard. In this case, there shall not be a declaration with defining_identifier S
that is immediately visible at the point of the aspect specification, other than package Standard itself.

therwise, the expected type for the Default_Storage Pool aspect is Root_Storage Pool'Class and the aspect_de

'he effect of specifying the aspect Default Storage Pool on an instance of a language-defined generic unit is

S
deneric unit; if the aspect is not specified, the default pool of the instance is that defined for thelgeneric unit.
]
implementation-defined.

lace paragraph 6.2: [8652/0164]

e Ifthe default pool is nonnull, the Storage Pool attribute is that pool.

e Ifthe default pool is neither null nor Standard, the Storage. Popl attribute is that pool.
lace paragraph 6.3: [8652/0164]

therwise, there is no default pool; the standard storage poeliS.used for the type as described in 13.11.

therwise (including when the default pool is specifiedras Standard), the standard storage pool is used for the type
described in 13.11.

11.4 Storage Subpools

dauses the subpool of the subpool handle to belong to the given pool; this is intended to be called from subpool
donstructors like Create Subpool. Set Pool of Subpool propagates Program Error if the subpool already belongs
nool.

Bach subpool belongs to a single storage pool (which will always be a pool that supports subpools). An access to t}
that a subpodl'belongs to can be obtained by calling Pool of Subpool with the subpool handle. Set Pool of Subp
dauses the'subpool of the subpool handle to belong to the given pool; this is intended to be called from subpool
donstructors like Create Subpool. Set Pool of Subpool propagates Program_Error if the subpool already belongs
poolsIfSet Pool of Subpool has not yet been called for a subpool, Pool of Subpool returns null.

Inserfafter paragraph 31:  [8652/0185]

the

Unless overridden, Default Subpool for Pool propagates Program_Error.
new paragraph:
Erroneous Execution

If Allocate From_Subpool does not meet one or more of the requirements on the Allocate procedure as given in th
Erroneous Execution rules of 13.11, then the program execution is erroneous.
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13.11.5 Subpool Reclamation
Insert after paragraph 7:  [8652/0182]

e Any of the objects allocated from the subpool that still exist are finalized in an arbitrary order;
the new paragraph:

e  All of the objects allocated from the subpool cease to exist;

13.11.6 Storage Subpool Example

Replacg paragraph 11:  [8652/0186]

type Mark_Rel ease_Pool _Type (Pool _Size : Storage_Count) is new
Subpool s. Root _St orage_Pool _Wth_Subpools with record

St or age : Storage_Array (0 .. Pool _Size-1);
Next Al location : Storage_Count := O;

Mar ker s . Subpool _Array;

Current _Pool : Subpool _I ndexes : = 1;

end record;

by:
type Mark_Rel ease_Pool _Type (Pool _Size : Storage_Count) is{new
Subpool s. Root _St or age_Pool _Wth_Subpools with record

St or age : Storage_Array (0 .. Pool _Size);
Next Al location : Storage_Count := O;
Mar ker s . Subpool _Array;
Current _Pool . Subpool _I ndexes : = 1;
end record;

Replacq paragraph 28: [8652/0126]

- - Correct the alignment if necessary:

Pool . Next _Al | ocation : = Pool . Next _Al4ecati on +
((-Pool . Next _All ocation) nod Alighnment);

i f Pool .Next_Allocation + Size_ | n\Storage_El ements >
Pool . Pool _Si ze then
rai se Storage_Error; -- Outofspace.

end if;

St or age_Address : = Pool . St-@rage (Pool . Next _Al | ocati on)' Address;

Pool . Next _All ocation : =
Pool . Next _Al |l ocation™+ Size_In_Storage_El enents;

end Al | ocat e_From Subpoa},

by:

- - Check for the maximum supported alignment, which is the alignment of the storage area:
if Alignnent, > Pool . Storage' Ali gnment then
rai se Rrogram Error;

end if;
- - Cofrreet'the alignment if necessary:
PoolS:Next _Al | ocation : = Pool.Next_Allocation +

("C- Pool . Next _Al'l ocation) nod Alignnent);
i\fJ Pool . Next _Al'l ocation + Size_In_Storage_El emrents >
Pool . Pool _Si ze then
rai se Storage_Error; -- Outofspace.
end if;
St orage_Address : = Pool . Storage (Pool.Next Al location)' Address;
Pool . Next _All ocation :=
Pool . Next _Al'l ocation + Size_|In_Storage_ El enments;
end Al |l ocat e _From Subpool ;
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13.13.2 Stream-Oriented Attributes
Replace paragraph 38: [8652/0177; 8652/0187]

The stream-oriented attributes may be specified for any type via an attribute_definition_clause. The subprogram name
given in such a clause shall statically denote a subprogram that is not an abstract subprogram. Furthermore, if a stream-
oriented attribute is specified for an interface type by an attribute_definition_clause, the subprogram name given in the
clause shall statically denote a null procedure.

by:

e e SpeCifie — - —Attermativety; each of
the specific stream-oriented attributes may be specified using an aspect_specification on any type_declaratiofy|with
the aspect name being the corresponding attribute name. Each of the class-wide stream-oriented attributes miay; be
pecified using an aspect_specification for a tagged type T using the name of the stream-oriented attributefollowed by

'Class; such class-wide aspects do not apply to other descendants of T.

he subprogram name given in such an attribute_definition_clause or aspect_specification shall-statically den¢te a
Jubprogram that is not an abstract subprogram. Furthermore, if a specific stream-oriented attribyite-is specified for an
ipterface type, the subprogram name given in the attribute_definition_clause or aspect_specification shall statically
denote a null procedure.

Replace paragraph 49: [8652/0188]

An attribute_reference for one of the stream-oriented attributes is illegal unlessthe’attribute is available at the place of
the attribute_reference. Furthermore, an attribute_reference for T'Input isdllegal if T is an abstract type.

by:
An attribute_reference for one of the stream-oriented attributes is illegal unless the attribute is available at the place of
the attribute_reference. Furthermore, an attribute_reference for Mriput is illegal if T is an abstract type. In add{tion to
the places where Legality Rules normally apply (see 12.3), these fules also apply in the private part of an instance ¢f a
deneric unit.

Wnless inherited from a parent type, if any, for an untaggéd type having a task, protected, or explicitly limited recofd part,
t
q

he default implementation of each of the Read, Write,Juput, and Output attributes raises Program Error and perfgrms no
ther action.

13.14 Freezing Rules
Replace paragraph 3: [8652/0189]

he end of a declarative_part, proteCted_body, or a declaration of a library package or generic library package, causes
freezing of each entity and profile.declared within it, except for incomplete types. A noninstance body other than a
names-as-body causes freezing@f each entity and profile declared before it within the same declarative_part thjt is not
n incomplete type; it only causes freezing of an incomplete type if the body is within the immediate scope of the
ihcomplete type.

by:

he end of a deglarative_part, protected_body, or a declaration of a library package or generic library package, causes
freezing of eaghientity and profile declared within it, except for incomplete types. A proper_body, body stub, oy

ntry_body causes freezing of each entity and profile declared before it within the same declarative_part that is fot an
ihcomplete type; it only causes freezing of an incomplete type if the body is within the immediate scope of the incomplete

ph5: [8652/0189; 8652/0190]

e The occurrence of a generic_instantiation causes freezing, except that a name which is a generic actual
parameter whose corresponding generic formal parameter is a formal incomplete type (see 12.5.1) does not cause
freezing. In addition, if a parameter of the instantiation is defaulted, the default_expression or default_name
for that parameter causes freezing.

the new paragraphs:

e At the occurrence of an expression_function_declaration that is a completion, the return expression of the
expression function causes freezing.
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e At the occurrence of a renames-as-body whose callable_entity_name denotes an expression function, the return
expression of the expression function causes freezing.

Replace paragraph 5.1:  [8652/0132]

e At the occurrence of an expression_function_declaration that is a completion, the expression of the
expression function causes freezing.

by:

e At the occurrence of an expression_function_declaration that is a completion, the return expression of the

. ~ L. o .
CAPITSSIUIT TUIIUHUIT TAUSTS TITCUZIITE.

Replacqg paragraph 5.2: [8652/0132]

e At the occurrence of a renames-as-body whose callable_entity name denotes an expression functionythe
expression of the expression function causes freezing.

by:

e At the occurrence of a renames-as-body whose callable_entity_name denotes an expression function, the refurn
expression of the expression function causes freezing.

Replacq paragraph 8: [8652/0132]

A static expression (other than within an aspect_specification) causes freezing wherelitoccurs. An object name or
nontatic expression causes freezing where it occurs, unless the name or expression‘is)part of a default_expression, p
defpult_name, the expression of an expression function, an aspect_specificdtion, or a per-object expression of a
conpponent's constraint, in which case, the freezing occurs later as part of anether construct or at the freezing point of an
ass¢ciated entity.

by:
A static expression (other than within an aspect_specification) caulses freezing where it occurs. An object name or
nonftatic expression causes freezing where it occurs, unless themame or expression is part of a default_expression, p
defpult_name, the return expression of an expression functionyan aspect_specification, or a per-object expression|of a

confponent's constraint, in which case, the freezing occuts\ater as part of another construct or at the freezing point of an
ass¢ciated entity.

Replacg paragraph 10.1:  [8652/0132]

e At the place where a function call causgs freezing, the profile of the function is frozen. Furthermore, if a
parameter of the call is defaulted, the*default_expression for that parameter causes freezing. If the function call
is to an expression function, the-expression of the expression function causes freezing.

by:

e At the place where a futiction call causes freezing, the profile of the function is frozen. Furthermore, if a
parameter of the call-is defaulted, the default_expression for that parameter causes freezing. If the functionf call
is to an expressioen function, the return expression of the expression function causes freezing.

Replacg paragraph 10.2:~ '{8652/0132]

e At the place-where a generic_instantiation causes freezing of a callable entity, the profile of that entity is fijozen
unless'the formal subprogram corresponding to the callable entity has a parameter or result of a formal untagged
incomplete type; if the callable entity is an expression function, the expression of the expression function cguses
freezing.

by:

e Atthe place where a generic_instantiation causes freezing of a callable entity, the profile of that entity is frozen
unless the formal subprogram corresponding to the callable entity has a parameter or result of a formal untagged
incomplete type; if the callable entity is an expression function, the return expression of the expression function
causes freezing.

Replace paragraph 10.3: [8652/0132]

e At the place where a use of the Access or Unchecked Access attribute whose prefix denotes an expression
function causes freezing, the expression of the expression function causes freezing.
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by:

e At the place where a use of the Access or Unchecked Access attribute whose prefix denotes an expression
function causes freezing, the return expression of the expression function causes freezing.
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Annex A: Predefined Language Environment
Replace paragraph 3: [8652/0191; 8652/0192; 8652/0125]

The implementation shall ensure that each language-defined subprogram is reentrant in the sense that concurrent calls on
the same subprogram perform as specified, so long as all parameters that could be passed by reference denote
nonoverlapping objects.

by:

The implementation shall ensure that each language-defined subprogram is reentrant in the sense that concurrent calls on
any[fanguage-delined SUDProgram periorm as Speciiied, SO 1ong as all objects tiat are denoted by parameters tat could be
pasged by reference or designated by parameters of an access type are nonoverlapping.

For|the purpose of determining whether concurrent calls on text input-output subprograms are required to perform as
spe¢ified above, when calling a subprogram within Text IO or its children that implicitly operates on one.of.the defaylt
inpyit-output files, the subprogram is considered to have a parameter of Current_Input or Current_Output{(as approprifte).

A.4.11 String Encoding

Replacq paragraph 54: [8652/0193]

e By a Decode function when a UTF encoded string contains an invalid encoding‘sequence.
by:
e By a Convert or Decode function when a UTF encoded string contains anjinvalid encoding sequence.
Replacq paragraph 55: [8652/0193]

e By a Decode function when the expected encoding is UTF-16BEjor UTF-16LE and the input string has an ofld
length.

by:

e By a Convert or Decode function when the expectedencoding is UTF-16BE or UTF-16LE and the input stripg
has an odd length.

A.8.1 The Generic Package Sequential IO

Insert after paragraph 10:  [8652/0194]
function Is_Qpen(File : in &l e_Type) return Bool ean;

the new paragraph:
procedure Flush (File in File_Type);

A.8.2 File Management

Insert after paragraph 28: ~[8652/0194]

Returns Trué.f the file is open (that is, if it is associated with an external file); otherwise, returns False.
the new paragraphs:

procedure Flush(File : in File_Type);

The Flush procedure synchronizes the external file with the internal file (by flushing any internal buffers) without
closing the file. For a direct file, the current index is unchanged; for a stream file (see A.12.1), the current
POSIHO IS Uncanged:

The exception Status_Error is propagated if the file is not open. The exception Mode_Error is propagated if the
mode of the file is In_File.

A.8.4 The Generic Package Direct_IO
Insert after paragraph 10:  [8652/0194]

function Is_Open(File : in File_Type) return Bool ean;
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the new paragraph:

AA1

procedure Flush (File : in File_Type);

0.3 Default Input, Output, and Error Files

Replace paragraph 21: [8652/0194]

by:
The effect of Flush is the same as the corresponding subprogram in Sequential 10 (see A.8.2). If Filenis-n
explicitly specified, Current Output is used.

A.12.1 The Package Streams.Stream_|IO

Replace paragraph 5:  [8652/0195]

by:

Replace paragraph 28: [8652/0194]

by:

Delefe paragraph 28.6: [8652/0194]

AA1

Insert after paragraph 5: [8652/0196]

hen a formal function is used tq provide an ordering for a container, it is generally required to define a strict weak

the new paragraphs:

The effect of Flush is the same as the corresponding subprogram in {Sequential IO (see
A.8.2)}[Streams.Stream IO (see A.12.1)]. If File is not explicitly specified, Current Output is used.

type File_Type is limted private;

type File_Type is limted private;
pragnma Preel aborable_Initialization(File_Type);

The subprograms given in subclause A.8.2 for the control of external files (€réate, Open, Close, Delete, Reset, Mo
NName, Form, and Is_Open) are available for stream files.

The subprograms given in subclause A.8.2 for the control of external files (Create, Open, Close, Delete, Reset, Mo
NWame, Form, Is_Open, and Flush) are available for stream files.

The Flush procedure synchronizes the external file with'the internal file (by flushing any internal buffers) without
the file or changing the position. Mode Error is propagated if the mode of the file is In_File.

Containers

rdering. A function "<" defings @ Strict weak ordering if it is irreflexive, asymmetric, transitive, and in addition, if
r any values X and y, then forall other values z, (x <z) or (z <Y).

Static Semantics

Pertain subprograms’declared within instances of some of the generic packages presented in this clause are said to

tp subprograins that have formal parameters of a generic formal indefinite type and that are identified as performin|
ihdefinitensertion in the subclause defining the generic package.

indefinite insertion. These subprograms are those corresponding (in the sense of the copying described in subclausg

de,

de,

losing

X<y

perform
12.3)

g

f a subprogram performs indefinite msertron then certam run- t1me checks are performed as part of a call to the

isInot

modified by the call. These Checks are performed for each parameter correspondmg (in the sense of the copying described

in 12.3) to a parameter in the corresponding generic whose type is a generic formal indefinite type. The checks per
for a given parameter are those checks explicitly specified in subclause 4.8 that would be performed as part of the
evaluation of an initialized allocator whose access type is declared immediately within the instance, where:

e the value of the qualified_expression is that of the parameter; and

o the designated subtype of the access type is the subtype of the parameter; and
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e finalization of the collection of the access type has started if and only if the finalization of the instance has
started.

A.18.2 The Generic Package Containers.Vectors
Replace paragraph 97.1: [8652/0197]

by:

Replacqg paragraph 168: [8652/0126]

by:

A.18.3 The Generic Package Containers.Doubly-Kinked_Lists
Replacg paragraph 69.1: [8652/0197]

by:

50

When tampering with cursors is prohibited for a particular vector object V, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper with the cursors of V, leaving V unmodified. Similarly, when
tampering with elements is prohibited for a particular vector object V, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper with the elements of V (or tamper with the cursors of V), leavihg V
unnpodified.

When tampering with cursors is prohibited for a particular vector object V, Program_Error is propagated’by a call of gny
language-defined subprogram that is defined to tamper with the cursors of V, leaving V unmodified. Similarly, when
tampering with elements is prohibited for a particular vector object V, Program_Error is propagated\by a call of any
language-defined subprogram that is defined to tamper with the elements of V (or tamper with the cursors of V), leavihg V
unnpodified. These checks are made before any other defined behavior of the body of the language-defined subprogram.

procedure Prepend (Container : in out Vector;

New I[tem : in Vect or;

Count sin Count _Type := 1);
procedure Prepend (Container : in out Vector;

New Item : in Vector);

When tampering with cursors is prohibited for a particulaplist object L, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper,with the cursors of L, leaving L unmodified. Similarly, when

hage-

hage-

m.

y

language deﬁned subprogram that is deﬁned to tamper w1th the elements of M (or tamper w1th the cursors of M) leaving
M unmodified.

When tampering with cursors is prohibited for a particular map object M, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper with the cursors of M, leaving M unmodified. Similarly, when
tampering with elements is prohibited for a particular map object M, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper with the elements of M (or tamper with the cursors of M), leaving
M unmodified. These checks are made before any other defined behavior of the body of the language-defined subprogram.
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A.18.7 Sets
Replace paragraph 14.1: [8652/0197]

by:

Replace paragraph 3: [8652/0198]

Replace paragraph 90: [8652/0197]

by:

A.1I.10 The Generic Package Containers.Multiway_Trees

1:2016

When tampering with cursors is prohibited for a particular set object S, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper with the cursors of S, leaving S unmodified. Similarly, when
tampering with elements is prohibited for a particular set object S, Program_Error is propagated by a call of any language-

defined subprogram that is defined to tamper with the elements of S (or tamper with the cursors of S), leaving S
unmodified.

When tampering with cursors is prohibited for a particular set object S, Program_Error is propagated by a call,of a
Ipnguage-defined subprogram that is defined to tamper with the cursors of S, leaving S unmodified. Similarl§,\whe
thmpering with elements is prohibited for a particular set object S, Program_Error is propagated by a call oflany la
defined subprogram that is defined to tamper with the elements of S (or tamper with the cursors of S)Aeaving S

ynmodified. These checks are made before any other defined behavior of the body of the language-défined subprog

ce paragraph 2: [8652/0198; 8652/0125]

A multiway tree container object manages a tree of internal nodes, each of which corjtains an element and pointers
parent, first child, last child, next (successor) sibling, and previous (predecessor) sibfling internal nodes. A cursor
designates a particular node within a tree (and by extension the element contajned-in that node, if any). A cursor kg
designating the same node (and element) as long as the node is part of the container, even if the node is moved wit
dontainer.

A multiway tree container object manages a tree of nodes, consisting of a root node and a set of internal nodes; ea
internal node contains an element and pointers to the parent, fitst child, last child, next (successor) sibling, and pre}
predecessor) sibling internal nodes. A cursor designates a particular node within a tree (and by extension the elem|
dontained in that node, if any). A cursor keeps designatinglthe same node (and element) as long as the node is part
dontainer, even if the node is moved within the containgr:

A subtree is a particular node (which roots the subtree) and all of its child nodes (including all of the children of th
rjodes, recursively). There is a special nodesthe root, which is always present and has neither an associated elemen|
rlor any parent node. The root node provides a place to add nodes to an otherwise empty tree and represents the bas
tree.

A subtree is a particular nodé (which roots the subtree) and all of its child nodes (including all of the children of th
flodes, recursively). The root node is always present and has neither an associated element value nor any parent no
Has pointers to its first €hild and its last child, if any. The root node provides a place to add nodes to an otherwise ¢
tree and representsthe base of the tree.
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hen tampering with cursors is prohibited for a particular tree object T, Program_Error is propagated by a call of §ny

lhnguage*defined subprogram that is defined to tamper with the cursors of T, leaving T unmodified. Similarly, whg
thmpering with elements is prohibited for a particular tree object T, Program_Error is propagated by a call of any
lpnguage-defined subprogram that is defined to tamper with the elements of T (or tamper with the cursors of T), les

n

ving T

Ao
unoairicar

When tampering with cursors is prohibited for a particular tree object T, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper with the cursors of T, leaving T unmodified. Similarly, when

tampering with elements is prohibited for a particular tree object T, Program_Error is propagated by a call of any

language-defined subprogram that is defined to tamper with the elements of T (or tamper with the cursors of T), leaving T
unmodified. These checks are made before any other defined behavior of the body of the language-defined subprogram.
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Replace paragraph 153: [8652/0199]

Iterate calls Process.all with a cursor that designates each element in Container, starting with the root node and
proceeding in a depth-first order. Tampering with the cursors of Container is prohibited during the execution of a
call on Process.all. Any exception raised by Process.all is propagated.

by:

Iterate calls Process.all with a cursor that designates each element in Container, starting from the root node and
proceeding in a depth-first order. Tampering with the cursors of Container is prohibited during the execution of a
call on Process.all. Any exception raised by Process.all is propagated.

Replacqg paragraph 155: [8652/0199]

If Position equals No Element, then Constraint Error is propagated. Otherwise, Iterate Subtree calls.Process. all
with a cursor that designates each element in the subtree rooted by the node designated by Position,statting with
the node designated by Position and proceeding in a depth-first order. Tampering with the cursets.of the tree|that
contains the element designated by Position is prohibited during the execution of a call on PrOcess.all. Any
exception raised by Process.all is propagated.

by:
If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Iterate Subtree calls Procesg.all
with a cursor that designates each element in the subtree rooted by the node designated by Position, starting from
the node designated by Position and proceeding in a depth-first order. Tampéring with the cursors of the tree|that
contains the element designated by Position is prohibited during the executioh of a call on Process.all. Any
exception raised by Process.all is propagated.

Replacg paragraph 157: [8652/0199]

Iterate returns an iterator object (see 5.5.1) that will generate a,value for a loop parameter (see 5.5.2) designafing
each node in Container, starting with the root node and procéeding in a depth-first order. Tampering with thd
cursors of Container is prohibited while the iterator objett eXists (in particular, in the sequence_of statemients
of the loop_statement whose iterator_specification denotes this object). The iterator object needs finalization.

by:

Iterate returns an iterator object (see 5.5.1) that\will generate a value for a loop parameter (see 5.5.2) designating
each element in Container, starting from the'téot node and proceeding in a depth-first order. Tampering with the
cursors of Container is prohibited while, the'iterator object exists (in particular, in the sequence_of_statemlents
of the loop_statement whose iteratary specification denotes this object). The iterator object needs finalization.

Replacqg paragraph 159: [8652/0199]

=

If Position equals No_Element,'then Constraint_Error is propagated. Otherwise, Iterate Subtree returns an
iterator object (see 5.5.1) that will generate a value for a loop parameter (see 5.5.2) designating each element in
the subtree rooted by the fiode designated by Position, starting with the node designated by Position and
proceeding in a depth-first order. If Position equals No Element, then Constraint Error is propagated. Tamppring
with the cursors efithe container that contains the node designated by Position is prohibited while the iteratof
object exists (in_particular, in the sequence_of_statements of the loop_statement whose
iterator_speeification denotes this object). The iterator object needs finalization.

by:

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Iterate_Subtree returns an
iterator object (see 5.5.1) that will generate a value for a loop parameter (see 5.5.2) designating each elementin
the subtree rooted by the node designated by Position, starting from the node designated by Position and
proceeding—in-a-depth-first-order—{ Position-equals No—LElementthen-Constraint—Erroris-propagated—lampering
P o P M — g — PHYPYE i
with the cursors of the container that contains the node designated by Position is prohibited while the iterator
object exists (in particular, in the sequence_of statements of the loop_statement whose

iterator_specification denotes this object). The iterator object needs finalization.
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A.18.11 The Generic Package Containers.Indefinite_Vectors
Insert after paragraph 8: [8652/0196]

e  The actual Element parameter of access subprogram Process of Update Element may be constrained even if
Element Type is unconstrained.

the new paragraph:

e The operations "&", Append, Insert, Prepend, Replace Element, and To_Vector that have a formal parameter of
type Element Type perform indefinite insertion (see A.18).

A.1$.12 The Generic Package Containers.Indefinite_Doubly_Linked_Lists
Insert after paragraph 7:  [8652/0196]

e  The actual Element parameter of access subprogram Process of Update Element may be constrained ever] if
Element Type is unconstrained.

the new paragraph:

e  The operations Append, Insert, Prepend, and Replace Element that have a formal parameter of type
Element Type perform indefinite insertion (see A.18).

A.18.13 The Generic Package Containers.Indefinite_HashedcMaps
Insert after paragraph 8: [8652/0196]
f

—

e The actual Element parameter of access subprogram Process of Update Element may be constrained ever]
Element Type is unconstrained.

the new paragraph:

e  The operations Include, Insert, Replace, and ReplaceElement that have a formal parameter of type
Element Type perform indefinite insertion (see Ay18).

A.18.14 The Generic Package Containers:Indefinite_Ordered_Maps
Insert after paragraph 8: [8652/0196]

e  The actual Element parameter of acgess subprogram Process of Update Element may be constrained ever] if
Element Type is unconstrained:

the new paragraph:

e  The operations Include,dnsert, Replace, and Replace Element that have a formal parameter of type
Element Type perform indefinite insertion (see A.18).

A.18.15 The Generic-Package Containers.Indefinite_Hashed_Sets
Insert after paragraph(4;— [8652/0196]

e Theactual Element parameter of access subprogram Process of Update Element Preserving Key may bd
constrained even if Element Type is unconstrained.

the new paragraph:

¢, The operations Include, Insert, Replace, Replace Element, and To_Set that have a formal parameter of type
AY
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A.18.16 The Generic Package Containers.Indefinite_Ordered_Sets
Insert after paragraph 4: [8652/0196]

e  The actual Element parameter of access subprogram Process of Update Element Preserving Key may be
constrained even if Element_Type is unconstrained.
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the new paragraph:

e The operations Include, Insert, Replace, Replace Element, and To_Set that have a formal parameter of type
Element Type perform indefinite insertion (see A.18).

A.18.17 The Generic Package Containers.Indefinite_Multiway_Trees
Insert after paragraph 7:  [8652/0196]

e The actual Element parameter of access subprogram Process of Update Element may be constrained even if
Element Type is unconstrained

the new paragraph:

e The operations Append_Child, Insert Child, Prepend Child, and Replace Element that have a formal paranjeter
of type Element Type perform indefinite insertion (see A.18).

A.18.18 The Generic Package Containers.Indefinite_Holders
Replacq paragraph 35: [8652/0197]

WhEn tampering with the element is prohibited for a particular holder object H, Program_Eftor'is propagated by a call of
any|language-defined subprogram that is defined to tamper with the element of H, leaving)H unmodified.

by:

WhEn tampering with the element is prohibited for a particular holder object H, Program_Error is propagated by a call of
any|language-defined subprogram that is defined to tamper with the element 0f¢H, leaving H unmodified. These checks are
made before any other defined behavior of the body of the language-defined\subprogram.

Replacg paragraph 39: [8652/0196]
Returns a nonempty holder containing an element initializéd)to New Item.
by:

Returns a nonempty holder containing an element.initialized to New_Item. To Holder performs indefinite
insertion (see A.18).

Replacg paragraph 47: [8652/0196]

Replace Element assigns the value New Item into Container, replacing any preexisting content of Containef.
Container is not empty after a successful call to Replace Element.

by:
Replace Element assigns thé-value New Item into Container, replacing any preexisting content of Containef;
Replace Element performs-indefinite insertion (see A.18). Container is not empty after a successful call to
Replace Element.

A.18.25 The Generic'Rackage Containers.Bounded_Multiway_Trees
Replacg paragraph 10; “[8652/0118]

function"Copy (Source : Tree; Capacity : Count_Type := 0)
return List;
by:
function Copy (Source : Tree; Capacity : Count_Type := 0)
ratiirn Traoq:-
A.18.26 Array Sorting
Replace paragraph 9.2: [8652/0118]
generic
type Index_Type is (<>),;
with function Before (Left, Right : Index_Type) return Bool ean;

with procedure Swap (Left, Right : Index_Type);
procedure Ada. Contai ners. Generic_Sort
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(First, Last : Index_Type' Base);
pragma Pure(Ada. Cont ai ners. Generic_Sort);
by:
generic
type Index_Type is (<>);
with function Before (Left, Right : Index_Type) return Bool ean;
with procedure Swap (Left, Right : in |Index_Type);
procedure Ada. Cont ai ners. Generic_Sort
(First, Last : Index_Type' Base);
ook LAdA Cont ot ooy o (o arl ~ Coprt
pragie—PH-e-Ada—Contat-rers—Cerer+e—Ser)=
A.1I.32 Example of Container Use
Replace paragraph 29: [8652/0126]
for Cin G (Next).lterate |oop
decl are
E : Edge renanmes G (Next)(C).all;
begin
if not Reached(E.To) then
end' | f
end;
end | oop;
by:
for Cin G (Next).lterate |oop
decl are
E : Edge renames G (Next)(O;
begin
if not Reached(E.To) then
end' | f
end;
end | oop;
Replace paragraph 31:  [8652/0126]
decl are
L : Adjacency_Li sts. Li st x\rlenanmes G (Next);
C : Adjacency_Lists.Cursor := L.First;
begin
whi |l e Has_El emrent (C©)- | oop
decl are
E : Edge tenanes L(C).all;
begin
i f not-\Reached(E. To) then
end. | f :
end)
C~= L.Next (O);
end) I oop;
end;
by:
dectare

L : Adjacency_Lists.List renanes G (Next);
C : Adjacency_Lists.Cursor := L.First;

begin
while Has_El ement (C) | oop
decl are
E : Edge renanes L(O);
begi n

i f not Reached(E. To) then
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end if;
end;
C:=L.Next (O;
end | oop;
end;

A.19 The Package Locales
Replace paragraph 4: [8652/0200]

type Language Code is array (1 .. 3) of Character

type Country_Code is array (1 .. 2) of Character
by:
type Language_Code is new String (1 .. 3)
wi th Dynami c_Predicate =>
(for all E of Language_Code => E in 'a'
type Country_Code is new String (1 .. 2)
with Dynam c_Predi cate =>
(for all E of Country_Code => E in"'A
56
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Annex B: Interface to Other Languages

B.1 Interfacing Aspects
Insert after paragraph 14: [8652/0201]
e Convention L has been specified for T, and T is eligible for convention L; that is:

the new paragraph:
are within an

implementation-defined range that includes at least the range of values 0 .. 2**15-1;

Replace paragraph 41:  [8652/0201]

or each supported convention L other than Intrinsic, an implementation should support specifying the Import and [Export
spects for objects of L-compatible types and for subprograms, and the Convention aspect for L-eligible-types and [for
bprograms, presuming the other language has corresponding features. Specifying the Conventipn\aspect need nof be
pported for scalar types.
by:
or each supported convention L other than Intrinsic, an implementation should support'spécifying the Import and [Export
spects for objects of L-compatible types and for subprograms, and the Convention dspect for L-eligible types and [for

bprograms, presuming the other language has corresponding features. Specifying{the Convention aspect need nof be
pported for scalar types, other than enumeration types whose internal codes/fall within the range 0 .. 2*¥*15—1.

ce paragraph 50: [8652/0126]
Example of interfacing pragmas:

Repl

by:
Example of interfacing aspects:

B.3 [Interfacing with C and C++

Replace paragraph 1:  [8652/0202]

The facilities relevant to interfacing with the C.language and the corresponding subset of the C++ language are the
fackage Interfaces.C and its children, and support for specifying the Convention aspect with convention_identifiers C and
¢ Pass By Copy.
by:
The facilities relevant to interfacing-with the C language and the corresponding subset of the C++ language are the

package Interfaces.C and its children, and support for specifying the Convention aspect with convention_identifiers C,
¢ Pass By Copy, and any of the C Variadic n conventions described below.

Insert after paragraph 60.15: [8652/0202]
Ita type is C_Pass/ By~ Copy-compatible, then it is also C-compatible.
the n

w paragraph:
The identifier's C_Variadic 0, C_Variadic 1, C_Variadic 2, and so on are convention_identifiers. These conventigns are
said to bexC~Variadic. The convention C_Variadic n is the calling convention for a variadic C function taking n fiked
parametets and then a variable number of additional parameters. The C_Variadic_n convention shall only be specified as
the €onvention aspect for a subprogram, or for an access-to-subprogram type, having at least n parameters. A type |s
compatibie withra € _Variadic convemntion it and onty if the type 15 C-compativic.

Insert after paragraph 65: [8652/0201]

e An Ada function corresponds to a non-void C function.

the new paragraph:

e An Ada enumeration type corresponds to a C enumeration type with corresponding enumeration literals having
the same internal codes, provided the internal codes fall within the range of the C int type.
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Replace paragraph 75: [8652/0202]

A C function that takes a variable number of arguments can correspond to several Ada subprograms, taking various specific numbers
and types of parameters.

by:

A variadic C function can correspond to several Ada subprograms, taking various specific numbers and types of parameters.
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Annex C: Systems Programming

C.5 Aspect Discard_Names
Replace the title: [8652/0203]

by:

Repche paragraph 1:  [8652/0203]

by:

Replace paragraph 5: [8652/0203]

by:

by:

Pragma Discard Names

Aspect Discard Names

A pragma Discard Names may be used to request a reduction in storage used for the names of certain entities.

§pecifying the aspect Discard Names can be used to request a reduction in storage used for the narhie$ of entities W
untime name text.

Static Semantics
An entity with runtime name text is a nonderived enumeration first subtype, a tagged first subtype, or an exception
Hor an entity with runtime name text, the following language-defined representation‘aspect may be specified:

IDiscard Names
The type of aspect Discard Names is Boolean. If directly specified; the’ aspect_definition shall be a stati
expression. If not specified (including by inheritance), the aspect\s, False.

The local_name (if present) shall denote a nonderived enumeration [first] subtype, a tagged [first] subtype, or an
dxception. The pragma applies to the type or exception. Witheut alocal_name, the pragma applies to all such enti
declared after the pragma, within the same declarative region.)Alternatively, the pragma can be used as a configura
pragma. If the pragma applies to a type, then it applies alsd to all descendants of the type.

The local_name (if present) shall denote an entity&vith runtime name text. The pragma specifies that the aspect
Ipiscard Names for the type or exception has the-value True. Without a local_name, the pragma specifies that all
with runtime name text declared after the pragma, within the same declarative region have the value True for asped
IDiscard Names. Alternatively, the pragma-can be used as a configuration pragma. If the configuration pragma
IDiscard Names applies to a compilation unit, all entities with runtime name text declared in the compilation unit hj
value True for the aspect Discards Naihes.

ce paragraph 7:  [8652/0203]

the pragma applies to an ‘enumeration type, then the semantics of the Wide Wide Image and Wide Wide Valug
ttributes are implemeritation defined for that type; the semantics of Image, Wide Image, Value, and Wide Value
efined in terms of Wide Wide Image and Wide Wide Value. In addition, the semantics of Text 10.Enumeratiot
re implementation-defined. If the pragma applies to a tagged type, then the semantics of the

ags.Wide Wide Expanded Name function are implementation defined for that type; the semantics of
ags.Expandéd Name and Tags.Wide Expanded Name are still defined in terms of Tags.Wide Wide Expanded |
the pragina applies to an exception, then the semantics of the Exceptions.Wide Wide Exception Name functior
impleimentation defined for that exception; the semantics of Exceptions.Exception Name and

ith

«©

ties
tion

entities
t

hve the

are still
10

Name.
are

xceptions.Wide Exception Name are still defined in terms of Exceptions.Wide Wide Exception Name.

If the aspect Discard Names is True for an enumeration type, then the semantics of the Wide Wide Image and

Wide Wide Value attributes are implementation defined for that type; the semantics of Image, Wide Image, Value, and

Wide Value are still defined in terms of Wide Wide Image and Wide Wide Value. In addition, the semantics of
Text 10.Enumeration IO are implementation defined. If the aspect Discard Names is True for a tagged type, then

the

semantics of the Tags.Wide Wide Expanded Name function are implementation defined for that type; the semantics of
Tags.Expanded Name and Tags.Wide Expanded Name are still defined in terms of Tags.Wide Wide Expanded Name.
If the aspect Discard Names is True for an exception, then the semantics of the Exceptions.Wide Wide Exception Name
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