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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,
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nology, ISO and IE have established a joint technical committee, ISO/IEC JTC 1.

procedures used to develop this document and those intended for its further maintenance are described in the ISO/IE(
pctives, Part 1. In particular the different approval criteria needed for the different types of document should be noted. This
hment was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ntion is drawn to the possibility that some of the elements of this document may be the subject of patent tights. ISO and IE
| not be held responsible for identifying any or all such patent rights. Details of any patent right$ identified during th
lopment of the document will be in the Introduction and/or on the ISO list of patent-declarations received (se
v.iso0.org/patents).
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r trade name used in this document is information given for the convenience of users anddo€s not constitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, as well as informatiop
it ISO's adherence to the WTO principles in the Technical Barriers to Trade (TBT) see the following URL: Foreword
plementary information
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committee responsible for this document is ISO/IEC JTC 1, Informatiof technology, SC22, Programming languages, thei
ronments and system software interfaces.

hnical Corrigendum 1 cancels and replaces those portions of International Standard ISO/IEC 8652:2012 as specified by thg
y of this 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
fporm [8652/0000]. The defect reports have been developed by the ISO/IEC JTC 1/SC 22/WG 9 Ada Rapporteur Group to
dddress specific questions about the Ada standard. Refer to the defect reports for details on the issues.

Hor each change, an anchor paragraph from the original Ada 2012 standard is given. New or revised text and instructions are
diven with each change. The anchor paragraph can be replaced or deleted, or text can be inserted before or after it."When a
Heading immediately precedes the anchor paragraph, any text inserted before the paragraph is intended to appear under 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
gtandard - this font for text, this font for syntax, and thi s font for Ada sourceCcode.

© ISO/IEC 2016 — All rights reserved iii
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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]

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.

nd

by:

PY The concept of assertions introduced.in the 2005 edition is extended with the abilitv to Qppr‘ifv prpr'rmdih'nne
postconditions for subprograms, and invariants for private types and interfaces. The concept of constraints i
defining subtypes is supplemented with subtype predicates that enable subsets to be specified other than-as'siniple
ranges. These properties are all indicated using aspect specifications. See subclauses 3.2.4, 6.1.1, and 71322.

Replace paragraph 57.16: [8652/0117]

New forms of expressions are introduced. These are if expressions, case expressions, quantified)expressions, 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 sincgthey avoid the need td

introduce auxiliary functions. See subclauses 4.5.7, 4.5.8, and 6.8. Membership tests.ate also made more flexible.

See subclauses 4.4 and 4.5.2.

New forms of expressions are introduced. These are if expressions, case.expressions, quantified expressions,

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 4.5.7, 4.5.8, 6.8, and 11.3. Membership tests are

also made more flexible. See subclauses 4.4 and 4.5.2.

© ISO/IEC 2016 — All rights reserved
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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
Systens programiming; this requires precise control over the representation ol data and access 1o system-dependent
properties. Finally, a predefined environment of standard packages is provided, including facilities for, among others,
input-output, string manipulation, numeric elementary functions, and random number generation, and definition and.use of
containers.

by:
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 languagesalso covers
systems programming; this requires precise control over the representation of data and access to systém-dependent
properties. Finally, a predefined environment of standard packages is provided, including facilities‘for, among others,
input-output, string manipulation, numeric elementary functions, random number generationjvand definition and use of
containers.

1.1.2 Structure
Replace paragraph 24: [8652/0118]

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

by:

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

2 © ISO/IEC 2016 — All rights reserved
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Section 2: Lexical Elements

No changes in this clause.

© ISO/IEC 2016 — All rights reserved 3
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Se

3.2
Rep

ction 3: Declarations and Types

.4 Subtype Predicates
lace 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:

Delpte paragraph 6: [8652/0119]

Req

by:

Insert after paragraph 14:  [8652/0121]

the

Req

by:

Reyq

by:

e For a (first) subtype defined by a type declaration, any predicates of parent or progenitor subtypes apply.

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

lace paragraph 12: [8652/0120]

e [fa subtype is defined by a derived type declaration that does not include a predicate specification, then predicatg
checks are enabled for the subtype if and only if predicate checks are enabled for atdeast one of the parent
subtype and the progenitor subtypes;

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

e  Otherwise, predicate checks are disabled for the given subtype:

new paragraphs:

==y

For a subtype with a directly-specified predicate aspect, the following additional language-defined aspect may be specifie
with an aspect_specification (see 13.1.1):

Predicate Failure
This aspect shall be specified by an expréssion, 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.

Name Resolution Rules
The expected type for the Predicate Failure expression is String.
lace paragraph 17:  [8652/0122]

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

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

lace paragraph 20: [8652/0120]

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

1l 4 . .1 1 4 <L %+ i) 1 P 1. 4 it
hd auvdiriva Pu,uuuuuu oovvuluvaIll Ul}\/laLUl aliyu, Ur, AU, Ul 1IUt, WIlILILv CAauvll Uy\dauu L) Pl\/ul\aal\/—DLallb,

Insert before paragraph 30: [8652/0119]

the

If predicate checks are enabled for a given subtype, then:
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.

© 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 predicates
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]

parameter that is passed by reference, the predicate of the subtype of the actualis evaluated, and a check is
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_expressions,
predicate of the nominal subtype of the created object is evaluated, and ‘a check is performed that the predicate
True. Assertions.Assertion_Error is raised if any of these checks«fail.

On every subtype conversion, a check is performed that¢he operand satisfies the predicates of the target subty]
This includes all parameter passing, except for certainiparameters passed by reference, which are covered by t
following rule: After normal completion and leaving.ef a subprogram, for each in out or out parameter that is

the actual. For an object created by an object.declaration with no explicit initialization expression, or by ar
uninitialized allocator, if any subcomponents*have default_expressions, a check is performed that the value
the created object satisfies the predicates-of 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 expression
propagates an exception oecurrence, then this occurrence is propagated for the failure of the predicate check;
otherwise, Assertion Erroris 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(@ssociated with the Assertion Error exception.

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

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

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

6 A Static_Predicate, like a constraint, always remains True for all objects of the subtype, except in the case of uninitialiZ

On every subtype conversion, the predicate of the target subtype is evaluated, and a check 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 subpregram, for each in out or out

passed by reference, a check is performed that thé.value of the parameter satisfies the predicates of the subtyp¢

variables and other invalid values. A Dynamic Predicate, on the other hand, is checked as specified above, but can becom¢

of

the
is

pC.
ne

of

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).

© ISO/IEC 2016 — All rights reserved
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9 A Predicate_Failure expression can be a raise_expression (see 11.3).

Examples

subtype Basic_Letter is Character --
with Static_Predicate => Basic_Letter i
| BT
subtype Even_lnteger is Integer
wi th Dynam c_Predi cate => Even_I| nt eger

See A.3.2 for "basic letter".

n'A..'"Z | 'a..'z" |

nmod 2 0,

Predi cate_Failure => "Even_| nt eger

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

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

nmust be a nultiple of 2";

Predi cate_Failure

type File_Type is limted private;
subtype Open_File_Type is File_Type
with Dynamic_Predicate => Is_Qpen (Open_Fil e_Type),

=> raise Status_Error with "File not open’;

Name (Qutput_File_Type);

function Mdde (File :
function Nane (File :
function Form (File :

procedure Get (File :

procedure Put (File :

subtype Input_File_Type is Open_File_Type
with Dynam c_Predi cate => Mdde (I nput_File_Type) = In_Fil ef
Predicate Failure => raise Mode Error with "Cannot re€ad 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: " &

in Open_File_Type)
in Open_File_Type)
in Open_File_Type)

in Input_Fil e\Fype;
in Qutput Fi'l e_Type;

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

return Fil e_Mode;
return String;
return String;

Item: out Character);

Item: in Character);

3.8 Scalar Types
Insert after paragraph 55: [8652/0123]
For the evaluation/of'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 corresponds to 4
literal of thed@ype of S (or corresponds to the result of STmage for a value of the type), the result is the
correspondilg enumeration value; otherwise, Constraint Error is raised. For a numeric subtype S, the evaluation
of a call on S'Value with Arg of type String is equivalent to a call on S'Wide Wide Value for a corresponding
Arg.of type Wide Wide String.
the|new paragraphs:
Forsa\prefix X that denotes an object of a scalar type (after any implicit dereference), the following attributes are defined:
X'Wide Wide Image
X'Wide Wide Image denotes the result of calling function S'Wide Wide Image with Arg being X, where S 1s
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:

F

F

Replace paragraph 7.2:  [8652/0119]

Replace paragraph 7.3:  [8652/0119]

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

hsert after paragraph 6: '[8652/0125]

he newparagraph:

© ISO/IEC 2016 — All rights reserved

eptace paragraph 181865210124}

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

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

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

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

S'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.

digits_constraint ::=
digits static_expression [rangeconstraint]

digits_constraint ::=
digits static_simple~expression [range_constraint]

For a type defined by a/fixed_point_definition, the delta of the type is specified by the value of the expression given
after 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 of the first subtype) is specified by the expression given after the reserved word digits; this expression is
expected, to be of any integer type.

The simple_expression of a digits_constraint is expected to be of any integer type.

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.
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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]

is given, a check is made that the bounds of the range are both in the range —(I(F“*D—l)*delta . +(10**D—1)*d_e|ta, where
D is the value of the (static) expression given after the reserved word digits. If this check fails, Constraint Error is
raised.

by:
The elaboration of a digits_constraint consists of the elaboration of the range_constraint, if any. If a range_constrain{
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 is the value of the (static) simple_expression given after the reserved word digits. If this check(fails, Constraint Erroq
is raised.

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

e Adiscrete_choice that is a subtype_indication covers all values (possibly none) that belong to the subtype ang
that satisfy the static predicate of the subtype (see 3.2.4).

by:

e A discrete_choice that is a subtype_indication covers all ¥alues (possibly none) that belong to the subtype and
that satisfy the static predicates of the subtype (see 3.2.4).

Replace paragraph 15: [8652/0119]

e Ifthe discriminant is of a static constrained scalar,subtype then, except within an instance of a generic unit, each
non-others discrete_choice shall cover only yalues in that subtype that satisfy its predicate, and each value of
that subtype that satisfies its predicate shall bg covered by some discrete_choice (either explicitly or by others)

by:

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

3.9 Tagged Types and Type Extensions
Replace paragraph 12.4: _[8652/0118]

The function Parent, Tag returns the tag of the parent type of the type whose tag is T. If the type does not have a parent
type (that is, it wasnpt declared by a derived type declaration), then No_Tag is returned.

by:

The function{Parent Tag returns the tag of the parent type of the type whose tag is T. If the type does not have a parent
type (thatus, it was not defined by a derived_type_definition), then No_Tag is returned.

3.9.83-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.

8 © ISO/IEC 2016 — All rights reserved
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L

3-T0Access Types

Replace paragraph 22: [8652/0118]

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

3.10.2 Operations of Access Types
Replace paragraph 7:  [8652/0128; 8652/0129]

Replace paragraph 10: [8652/0130]

L master-that-evaluatesthe-aggregate
re-aggregate-
by:
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e  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.

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

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

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;
- - general access-to-class-Wwide; see 3.9.1

An incomplete_type_declaration declares an incomplete view of a type‘and its first subtype; the first subtype is
unconstrained if a discriminant_part appears. If the incomplete_type~declaration includes the reserved word taggedl, it
declares a tagged incomplete view. An incomplete view of a type ista limited view of the type (see 7.5).

An incomplete_type_declaration declares an incomplete view of a type and its first subtype; the first subtype is
unconstrained if a discriminant_part appears. If the incomplete_type declaration includes the reserved word taggedl, it
declares a tagged incomplete view. If T denotes a tagged incomplete view, then T'Class denotes a tagged incomplete vigw.
An incomplete view of a type is a limited view of the type (see 7.5).

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

e  An entityloryView defined by a declaration and created as part of its elaboration has the same accessibility leve] as
the inneérmost master of the declaration except in the cases of renaming and derived access types described below.
Othér than for an explicitly aliased parameter of a function or generic function, a formal parameter of a callable
entity has the same accessibility level as the master representing the invocation of the entity.

e The accessibility level of an aggregate that is used (in its entirety) to directly initialize part of an object is that of
the object being initialized. In other contexts, the accessibility level of an aggregate is that of the innermost

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

© ISO/IEC 2016 — All rights reserved 9
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Insert after paragraph 13.1:  [8652/0131]

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:

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.

Req

by:

Req

by:

Req

by:

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

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

lace paragraph 27.2: [8652/0133]

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 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 explicitly aliased parameter of F is considered to have the accessibility level of
the body of F.

Inside a return statement that applies to a function or generic function F, or the return expression of an expression
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 the return object is congsidered to be the same as that of
the level of the explicitly aliased parameter; for statically comparing with thedevel of other entities, an explicitly
aliased parameter of F is considered to have the accessibility level of the body-of F.

For determining whether a level is statically deeper than the level of\th¢ anonymous access type of an access
result of a function, when within a return statement that applies tosthe function, 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 function body.

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 expressiop
of expression function F, the level of the master(0f'the call is presumed to be the same as that of the level of the
master that elaborated the body of F.

e D shall be discriminated in«its full view and unconstrained in any partial view, and the designated
subtype of A shall be uniebnstrained. For the purposes of determining within a generic body whether D i
unconstrained in anypartial view, a discriminated subtype is considered to have a constrained partial
view if it is a descendant of an untagged generic formal private or derived type.

e D shall be"discriminated in its full view and unconstrained in any partial view, and the designated
subtype,of A shall be unconstrained.

10
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Section 4: Names and Expressions

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

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

F

[

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

he new paragraph:

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

hsert after paragraph 5;~, [8652/0135]

he new paragraph:

Delete paragraph 6: [8652/0135]

The type; i1 1S type is tagged, 1ts nominal subtype is the 11TSt subtype ol the type; otherwise, its nominal subtype is a
subtype of the type without any constraint or null_exclusion. Similarly, unless explicitly specified otherwise, for an
attribute_reference that denotes a function, when its result type is scalar, its result subtype is the base subtype-0f the
type, when its result type is tagged, the result subtype is the first subtype of the type, and when the result typg is some
other 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/lentity. Unless explicjtly
specified otherwise, for an attribute_reference that denotes a value or an object, if its type iss¢alar, 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; otherwige,
its nominal subtype is a subtype of the type without any constraint, null_exclusion, or prédicate. Similarly, unless
explicitly specified otherwise, for an attribute_reference that denotes a function, whenits result type is scalar, its result
subtype is the base subtype of the type, when its result type is tagged, the result subtype is the first subtype of the type, jand
when the result type is some other type, the result subtype is a subtype of the typ€avithout any constraint, null_exclusipn,
or predicate.

A generalized_reference denotes a view equivalent to that of 2 dereference of the reference discriminant of the
reference object.

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

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

These aspects are inherited by descendants of T (including the class-wide type T'Class).

An indexable container type is (a view of) a tagged type with at least one of the aspects Constant Indexing or
Variable Indexirg specified. An indexable container object is an object of an indexable container type. A
generalized\indexing is a name that denotes the result of calling a function named by a Constant Indexing or
Variable ¢liidexing aspect.

The'Constant_Indexing and Variable Indexing aspects are nonoverridable (see 13.1.1).

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.
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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

mdavahla cantainar ahiact nrafiv uoath tha orvan actiial naramatar nart oo d ot 4o
HE e aEre—coH e r—ouject—premc—vtHe-gHveiattuch—pataeter—parafe—wiaie

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.

4.3.1 Record Aggregates
Replace paragraph 16: [8652/0137]

Each record_component_association other than an others choice with a <> shall haveatJeast one associated

component, and each needed component shall be associated with exactly one record_component_association. If a
record_component_association with an expression has two or more associated €6mponents, all of them shall be of thg
same type, or all of them shall be of anonymous access types whose subtypes statically match.

-

by:
Each record_component_association other than an others choice with(@<> shall have at least one associated
component, and each needed component shall be associated with exactly one record_component_association. If a
record_component_association with an expression has two ormore associated components, all of them shall be of thg
same type, or all of them shall be of anonymous access types whose subtypes statically match. In addition, Legality Rules
are enforced separately for each associated component.

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

For an explicit_actual_parameter, an explicit_generic_actual_parameter, the expression of a return statement, the
initialization expression in an object_declaration, or a default_expression (for a parameter or a component), when the
nominal subtype of the corresponding formial parameter, generic formal parameter, function return object, object, or
component is a constrained array subtype; the applicable index constraint is the constraint of the subtype;

=

by:

For an explicit_actual_parameter, an explicit_generic_actual_parameter, the expression of a return statement, the
return expression of an expregsion function, the initialization expression in an object_declaration, or a
default_expression (fora parameter or a component), when the nominal subtype of the corresponding formal parameter,
generic formal paranjefer, function return object, expression function return object, object, or component is a constrained
array subtype, the ‘applicable index constraint is the constraint of the subtype;

lace paragraph-23.1:  [8652/0138]

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 by default as for a stand-alone
object(of the component subtype (see 3.3.1).

Re

=

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

membership_choice ::= choice_simple_expression | range | subtype_mark

4.5.2 Relational Operators and Membership Tests
Replace paragraph 3.1:  [8652/0122]

If the tested type is tagged, then the simple_expression shall resolve to be of a\type that is convertible (see 4.6) to the
tested type; if untagged, the expected type for the simple_expression is theltested type. The expected type of a

choice_expression in a membership_choice, and of a simple_expression of a range in a membership_choice, i
the tested type of the membership operation.

w)

If the tested type is tagged, then the tested_simple_expressiofi/shall resolve to be of a type that is convertible (see 4.6) to
the tested type; if untagged, the expected type for the tested _simple_expression is the tested type. The expected type pf a
choice_simple_expression in a membership_choice, ahd’of a simple_expression of a range in a
membership_choice, is the tested type of the membership operation.

Replace paragraph 4: [8652/0122]

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

For a membership test, if the tested” Simple_expression is of a tagged class-wide type, then the tested type shall be
(visibly) tagged.

Replace paragraph 4.1:  [8652/0122]

If a membership test includes one or more choice_expressions and the tested type of the membership test is limited, then
the tested type of the{membership test shall have a visible primitive equality operator.

If a membership test includes one or more choice_simple_expressions and the tested type of the membership test is
limited, then the tested type of the membership test shall have a visible primitive equality operator.

Replace paragraph 9.8: [8652/0140]

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

+ d d+ L 1. tadd PPN | 2 +lo +lo o | 1 S laaoll 2 41 b N | PR ol I 1 M
uutass\.«u IVOUUTU L)’IJU IIas a IIUIITIIIIIey Pul uarnr vivvy, UIVIIUIV ULLIATrdUVUID SIIall ULLU UL IIT LIV VISIUIV PulL UL UIv UllblUDllls
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.

by:

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

Req

by:

Req

by:

Req

by:

Req

by:

Req

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

lace paragraph 27.1:  [8652/0122]

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

membership_choice, the simple_expression of the membership test is evaluated first and the result, of the operation is
equivalent to that of a sequence consisting of an individual membership test on each membership,*¢hoice combined witlh
the short-circuit control form or else.

For the evaluation of a membership test using in whose membership_choice_list ha§ more than one
membership_choice, the tested_simple_expression of the membership test is evalyated first and the result of the
operation is equivalent to that of a sequence consisting of an individual membership test on each membership_choice
combined with the short-circuit control form or else.

lace paragraph 28.1:  [8652/0122]

e The membership_choice is a choice_expression, and the.simple_expression is equal to the value of the
membership_choice. If the tested type is a record typeOy alimited type, the test uses the primitive equality for
the type; otherwise, the test uses predefined equality.

e The membership_choice is a choice_simplexexpression, 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.

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

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

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

e The membegrship_choice is a subtype mark, the tested type is scalar, the value of the simple_expression
belongs té-the range of the named subtype, and the predicate of the named subtype evaluates to True.

e Theimembership_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.

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

by:

14

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:

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]

by:

if the type of the simple_expression is class-wide, the value has a tag that identifies a type covered by the tested type;

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]

Replace paragraph 30.3: [8652/0122]

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

the new paragraph:

Replace paragraph 6: [8652/0141]

Replace paragraph 8: [8652/0141]

w

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

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

o ifthe tested type is a general access-to-object type, the type of the simple_expression s convertible to the tepted
type and its accessibility level is no deeper than that of the tested type; further, ifithe 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.

e if'the tested type is a general access-to-object type, the type of the tésted _simple_expression is convertible t
the tested type and its accessibility level is no deeper than that ofithe tested type; further, if the designated typg of
the tested type is tagged and the tested_simple_expression issnonnull, the tag of the object designated by the
value of the tested_simple_expression is covered by thedesignated type of the tested type.

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

Quantified expressions provide a way to write universally and existentially quantified predicates over containers and
arrays.

For the evaluation of a quantified_expression, the loop_parameter_specification or iterator_specification is first
elaborated. The evaluation ofia\quantified_expression then evaluates the predicate for each value of the loop paramgter.
These values are examined.in the order specified by the loop_parameter_specification (see 5.5) or
iterator_specification (se¢ 5.5.2).

For the evaluation’of a quantified_expression, the loop_parameter_specification or iterator_specification is first
elaborated /The’evaluation of a quantified_expression then evaluates the predicate for the values of the loop paramefer
in the orderspecified by the loop_parameter_specification (see 5.5) or iterator_specification (see 5.5.2).

e Ifthe quantifier is all, the expression is True if the evaluation of the predicate yields True for each value off
the loop  parameter. It is False otherwise. Evaluation of the quantified_expression  stops when all values|of

by:

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.

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]

e Ifthe quantifier is some, the expression is True if the evaluation of the predicate yields True for some 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 True for a given value. Any exception raised
by evaluation of the predicate is propagated.

by:
: e 4 o Fre4 s ; i hsF s ;

the quantified_expression stops at that point. Otherwise (every  predicate has been evaluated and yielded
False), the expression is False.  Any exception raised by evaluation of the predicate is propagated.

4.6 Type Conversions
Replace paragraph 24.17: [8652/0130]

197

e The accessibility level of the operand type shall not be statically deeper than that of the target type, unless th
target type is an anonymous access type of a stand-alone object. If the target type iscthat of 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 Rales normally apply (see
12.3), this rule applies also in the private part of an instance of a generic unit}

by:

e The accessibility level of the operand type shall not be statically deepet than that of the target type, unless th
target type is an anonymous access type of a stand-alone object.(Ifsthe target type is that of 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.

Replace paragraph 24.21: [8652/0130]

19%

e The accessibility level of the operand type shall ngt be statically deeper than that of the target type. In
addition to the places where Legality Rules norimally apply (see 12.3), this rule applies also in the private
part of an instance of a generic unit. If the operand type is declared within a generic body, the target type
shall be declared within the generic body.

by:

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

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.

Replace paragraph 51: [8652/0119]

After conversion of the value'\to’the target type, if the target subtype is constrained, a check is performed that the value
satisfies this constraint. If the’target subtype excludes null, then a check is made that the value is not null. If predicate
checks are enabled for-the'target subtype (see 3.2.4), a check is performed that the predicate of the target subtype is
satisfied for the value,

by:
After conversion of the value to the target type, if the target subtype is constrained, a check is performed that the value
satisfies«this constraint. If the target subtype excludes null, then a check is made that the value is not null. If predicate
checks,are enabled for the target subtype (see 3.2.4), a check is performed that the value satisfies the predicates of the
target ‘subtype.

Replace-paragraph-66:—18662/0442]
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 passed

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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by:

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 6.4.1).

Replace paragraph 57: [8652/0143]

Ol 1ol
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Any other check associated with a conversion raises Constraint_Error if it fails.

If an Accessibility Check fails, Program_Error is raised. If a predicate check fails, the effect is as defined in'subclause
3.2.4, "Subtype Predicates". Any other check associated with a conversion raises Constraint Error if it fails:

Insert after paragraph 58: [8652/0130]
Conversion to a type is the same as conversion to an unconstrained subtype of the type.
the new paragraphs:

Evaluation of a value conversion of a composite type either creates a new anonymous objeet (similar to the object creat
by the evaluation of an aggregate or a function call) or yields a new view of the operand object without creating a new
object:

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

e Ifthe target type is an array type having aliased components andhthe 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 objectis an assignment operation.

4.7 Qualified Expressions
Replace paragraph 4: [8652/0144]

The evaluation of a qualified_expression evaluates the operand (and if of a universal type, converts it to the type
determined by the subtype_mark) and chieeks that its value belongs to the subtype denoted by the subtype_mark. Th
exception Constraint Error is raised if this check fails.

The evaluation of a qualified_‘expression evaluates the operand (and if of a universal type, converts it to the type
determined by the subtype™tark) and checks that its value belongs to the subtype denoted by the subtype_mark. Th
exception Constraint Eiror is raised if this check fails. Furthermore, if predicate checks are enabled for the subtype
denoted by the subtype -mark, a check is performed as defined in subclause 3.2.4, "Subtype Predicates" that the value
satifies the predicates of the subtype.

4.9 Static Expressions and Static Subtypes

Replace paragraph 11:  [8652/0122]

¢« a membership test whose simple_expression is a static expression, and whose membership_choice_list
consists only of membership_choices that are either static choice_expressions, static ranges, or

197

197

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

by:

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—chotce—tistof astatrcmemberstip-testthat s preceded rtheerctosg

membership_choice_list by another item whose individual membership test (see 4.5.2) statically yields True(

4.9.1 Statically Matching Constraints and Subtypes
Replace paragraph 10:  [8652/0119]

e both subtypes are static, every value that satisfies the predicate of S1 also satisfies the predicate 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.

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

it is not the case that both types each have at least one applicable predicafé specification, predicate checks ar
enabled (see 11.4.2) for S2, and predicate checks are not enabled for Sl

Ay
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Section 5: Statements

5.2 Assignment Statements
Replace paragraph 20: [8652/0118]

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

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

%.4 Case Statements
Replace paragraph 7:  [8652/0119]

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

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

5.5 Loop Statements
Replace paragraph 9: [8652/0119]

For the execution of a loop_statement with the iteratiah,_scheme being for loop_parameter_specification, the
loop_parameter_specification is first elaborated. Fhis elaboration creates the loop parameter and elaborates the

discrete_subtype_definition. If the discrete_subtype definition defines a subtype with a null range, the execution ¢f
the loop_statement is complete. Otherwise, the‘Sequence_of statements is executed once for each value of the
discrete subtype defined by the discrete_subtype_definition that satisfies the predicate of the subtype (or until the lodp
is left as a consequence of a transfer of control). Prior to each such iteration, the corresponding value of the discrete
subtype is assigned to the loop parameter. These values are assigned in increasing order unless the reserved word reveise
is present, in which case the valueg are assigned in decreasing order.

For the execution of a loop _$tatement with the iteration_scheme being for loop_parameter_specification, the
loop_parameter_specifigation is first elaborated. This elaboration creates the loop parameter and elaborates the

discrete_subtype_definition. If the discrete_subtype definition defines a subtype with a null range, the execution ¢f
the loop_statemenbis complete. Otherwise, the sequence_of statements is executed once for each value of the
discrete subtype-defined by the discrete_subtype_definition that satisfies the predicates of the subtype (or until the lopp
is left as a gonsequence of a transfer of control). Prior to each such iteration, the corresponding value of the discrete
subtype is:assigned to the loop parameter. These values are assigned in increasing order unless the reserved word reverse
is present, in which case the values are assigned in decreasing order.

5.5 User-defined Iterator Types
|rsert-after-paragraph-++—18652/64357

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]

by:

Ins

the

Ins

the

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.

The subtype defined by the subtype_indication, if any, of an array component iterator shall statically match the
component subtype of the type of the iterable_name. The subtype defined by the subtype_indication, if any, of a
container element iterator shall statically match the default element subtype for the type of the iterable_name.

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

In a container element iterator whose iterable_name has type T, if the iterable_name denotes a constant/or the
Variable Indexing aspect is not specified for T, then the Constant Indexing aspect shall be specified for T.

new paragraphs:

The iterator_name or iterable_name of an iterator_specification shall not denote a subcomponent that depends on
discriminants of an object whose nominal subtype is unconstrained, unless the object is kngwnto be constrained.

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

A generalized iterator is illegal if the iteration cursor subtype of the iterator_name'is a limited type at the point of the
generalized iterator. A container element iterator is illegal if the default cursefSubtype of the type of the iterable_name is
a limited type at the point of the container element iterator.

brt after paragraph 13:  [8652/0147]

™

For a forward container element iterator, the operation First of the(iterator type is called on the loop iterator, to produce th
initial value for the loop cursor. If the result of calling Has Elenient 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 denoting an
indexing (see 4.1.6) into the iterable container object for thelloop, with the only parameter to the indexing being the
current value of the loop cursor; then the Next operationof the iterator type is called with the loop iterator and the loop
cursor to produce the next value to be assigned to theoop cursor. This repeats until the result of calling Has Element on
the loop cursor is False, or until the loop is left as\a’consequence of a transfer of control. For a reverse container element
iterator, the operations Last and Previous are called rather than First and Next. If the loop parameter is a constant (see
above), 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 variabl€ indexing function.

new paragraph:

Any exception propagated by theexecution of a generalized iterator or container element iterator is propagated by the
immediately enclosing loop_statement.

20
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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
fomctTomBot—Producttteft—Rrght——VYector)—TteturmReat———see 36
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;
-- seed.lb

6.1.1 Preconditions and Postconditions
Replace paragraph 1:  [8652/0148]

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

For a noninstance subprogram, a generic subprogram, or an entry, the follewing language-defined aspects may be
specified with an aspect_specification (see 13.1.1):

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

Within the expression for a Pre'Class or Post'Class aspect for a‘primitive subprogram of a tagged type T, a name that
denotes a formal parameter of type T is interpreted as having'type T'Class. Similarly, a name that denotes a formal acce
parameter of type access-to-T is interpreted as having type‘access-to-T'Class. This ensures that the expression is well-
defined for a primitive subprogram of a type descended-from T.

Within the expression for a Pre'Class or Post'Class aspect for a primitive subprogram S of a tagged type T, a name that
denotes a formal parameter (or S'Result) ofitype T is interpreted as though it had a (notional) type NT that is a formal
derived type whose ancestor type is T, with-directly visible primitive operations. Similarly, a name that denotes a form
access parameter (or S'Result) of type access-to-T is interpreted as having type access-to-NT. The result of this
interpretation is that the only operations that can be applied to such names are those defined for such a formal derived

type.
Insert after paragraph 17:  [8652/0150]

If a renaming of a subprogram or entry S1 overrides an inherited subprogram S2, then the overriding is illegal unless ea
class-wide precondition expression that applies to S1 fully conforms to some class-wide precondition expression that
applies to S2 and‘eaeh class-wide precondition expression that applies to S2 fully conforms to some class-wide
precondition expression that applies to S1.

the new paragraphs:

Pre'Clasg shall not be specified for an overriding primitive subprogram of a tagged type T unless the Pre'Class aspect is|
specified 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

197
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etie-ait
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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.

© ISO/IEC 2016 — All rights reserved
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by:

Ins

the

Replace paragraph 26: [8652/0134; 8652/0125]

by:

Ins

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
aspect would be illegal.

brt after paragraph 22:  [8652/0134]
e adependent_expression of a case_expression;
new paragraph:

e the predicate of a quantified_expression;

X'0ld
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 £0-the result of evaluating X (as an
expression) at the point of the constant declaration. The value of X'Old in\th€¢ postcondition expression is the
value of this constant; the type of X'Old is the type of X. These implieit.constant declarations occur in an
arbitrary order.

X'0ld

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 accept statement.

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

X dd : constant A = X
e If X is of a specific tagged type<I-then

anonymous : constant’Ur Cass := T ' dass (X);

X ad : T renanes” T(anonymous) ;

where the name X'©QId denotes the object renaming.

e Otherwise

X ddCqconstant S := X

where\S-4s the nominal subtype of X. This includes the case where the type of S is an anonymous array type of
d universal type.

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

prt‘after paragraph 35: [8652/0134]

22

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 protected
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]

For any subprogram or entry call (including dispatching calls), the checks that are performed to verify specific
precondition expressions and specific and class-wide postcondition expressions are determined by those for the
subprogram or entry actually invoked. Note that the class-wide postcondition expressions verified by the postcondition
check that is part of a call on a primitive subprogram of type T includes all class-wide postcondition expressions
originating in any progenitor of T, even if the primitive subprogram called is inherited from a type T1 and-soeme of the
postcondition expressions do not apply to the corresponding primitive subprogram of T1.

For any call to a subprogram or entry S (including dispatching calls), the checks that are performed to verify specific
precondition expressions and specific and class-wide postcondition expressions are deterngined by those for the
subprogram or entry actually invoked. Note that the class-wide postcondition expressions yerified by the postcondition
check that is part of a call on a primitive subprogram of type T includes all class-wide pestcondition expressions
originating in any progenitor of T, even if the primitive subprogram called is inhefited from a type T1 and some of the
postcondition expressions do not apply to the corresponding primitive subprogram-of T1. Any operations within a clasg
wide postcondition expression that were resolved as primitive operations of-the/(notional) formal derived type NT, are {
the evaluation of the postcondition bound to the corresponding operationstofthe type identified by the controlling tag o
the call on S. This applies to both dispatching and non-dispatching calls-on S.

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

The class-wide precondition check for a call to a subprogram oréentry consists solely of checking the class-wide
precondition expressions that apply to the denoted callable entity (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
precondition expressions that apply to the denoted-callable entity (not necessarily to the one that is invoked). Any
operations within such an expression that were\resolved as primitive operations of the (notional) formal derived type N
are in the evaluation of the precondition bound to the corresponding operations of the type identified by the controlling
of the call on S. This applies to both dispatching and non-dispatching calls on S.

6.2 Formal Parameter Modes
Replace paragraph 10:  [8652/0130]

A parameter of a by-referenee type is passed by reference, as is an explicitly aliased parameter of any type. Each value
a by-reference type has ai associated object. For a parenthesized expression, qualified_expression, or type_convers
this object is the ong-associated with the operand. For a conditional_expression, this object is the one associated with|
evaluated dependent_expression.

A parameter of a by-reference type is passed by reference, as is an explicitly aliased parameter of any type. Each value
a by-teference type has an associated object. For a parenthesized expression, qualified_expression, or view conversio
thissebject is the one associated with the operand. For a value conversion, the associated object is the anonymous result
object if such an object is created (see 4.6); otherwise it is the associated object of the operand. For a

B

o |

tag

on,
the

conditional expression, this object is the one associated with the evaluated dependent expression

Replace paragraph 13: [8652/0118]

NOTES

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

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

Rep

by:

Req

by:

Req

by:

Ins

the

Req

by:

6.4

40 4. rocro 0443
rla'ce-para'grapu oo [009Z7UTOT]

e any prefixed view of a subprogram (see 4.1.3).

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

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

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

e  The default calling convention is protected for a protected subprogram, for a(prefixed view of a subprogram with
a synchronization kind of By Protected Procedure, and for an access-to-subprogram type with the reserved worg
protected in its definition.

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

e  The default calling convention is entry for an entry.

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

ert after paragraph 20:  [8652/0152]

e cach constituent construct of one corresponds‘to an instance of the same syntactic category in the other, except
that an expanded name may correspond te@ direct_name (or character_literal) or to a different expanded namg
in the other; and

new paragraph:
e corresponding defining_identifiers occurring within the two expressions are the same; and
lace paragraph 21:  [8652/0152]

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

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

1 Parameter Associations

Ins¢

the

24

_:_ﬂ-_aﬂer_pa;ag;ar\h 5- [8652/0142]

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

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
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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.

Ihsert after paragraph 6.2: [8652/0133]

the new paragraph:

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

6.5 Return Statements
Replace paragraph 8: [8652/0153]

6.8 Expression Functions
Replace paragraph 2: [8652/0132]

e the subtype F shall be unconstrained, discriminated in its full view, and unconstrained in any partial view,

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

e For a scalar type that has the Default Value aspect specified, the formal parameter iS initialized from the
value of the actual, without checking that the value satisfies any constraint oy any‘predicate;

e  For a scalar type that has the Default Value aspect specified, the formal/parameter is initialized from the
value of the actual, without checking that the value satisfies any conStfaint or any predicate. Furthermore, [if
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 and the
type of the operand of the conversion; or

e the Default Value aspect is unspecified for the‘type of the operand of the conversion

then Program_Error is raised;

If 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 result
type is class-wide, the tag of the return object is that of the type of the subtype_indication if it is specific, or otherwisg
that of the value of the expression. A check is made that the master of the type identified by the tag of the result includes
the elaboration of the master that elabdrated the function body. If this check fails, Program_Error is raised.

If 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 result
type is class-wide, the tag of the return object is that of the value of the expression, unless the return object is defined py
an extended_return_object_declaration with a subtype_indication that is specific, in which case it is that of the type
of the subtype_indication. A check is made that the master of the type identified by the tag of the result includes the
elaboration of thenmaster that elaborated the function body. If this check fails, Program_Error is raised.

expression_function_declaration ::
[overriding_indicator]
function_specification is

by:

© ISO/IEC 2016 — All rights reserved
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[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:
The expected type for the expression or aggregate of an expression_function_declaration is the result type (se€*6.5)
of the function.

lace paragraph 5: [8652/0132]

If the result subtype has one or more unconstrained access discriminants, the accessibility level of the andnymous access
type of each access discriminant, as determined by the expression of the expression function, shall not|be statically
deeper than that of the master that elaborated the expression_function_declaration.

Re

=

by:

If the result subtype has one or more unconstrained access discriminants, the accessibility level of the anonymous access
type of each access discriminant, as determined by the expression or aggregate of the
expression_function_declaration, shall not be statically deeper than that of the master'that elaborated the
expression_function_declaration.

lace paragraph 6: [8652/0132]

An expression_function_declaration declares an expression function. AZsompletion is not allowed for an
expression_function_declaration; however, an expression_functioh_declaration can complete a previous
declaration.

Re

-

by:
An expression_function_declaration declares an expressionfunction. The return expression of an expression function i
the expression or aggregate of the expression_functionZdeclaration. A completion is not allowed for an
expression_function_declaration; however, an expression_function_declaration can complete a previous
declaration.

lace paragraph 7:  [8652/0132]

The execution of an expression function is invoked by a subprogram call. For the execution of a subprogram call on an
expression function, the execution of the Subprogram_body executes an implicit function body containing only a
simple_return_statement whose exXpression is that of the expression function.

Re

-

by:

The execution of an expression function is invoked by a subprogram call. For the execution of a subprogram call on an
expression function, the execiition 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.

Tn this casc, the derived type Inherits no characteristics 1Tom that ancestor, but nevertneless 1s within the detivation clas
the ancestor for the purposes of type conversion, the "covers" relationship, and matching against a formal derived type!
this case the derived type is considered to be a descendant of an incomplete view of the ancestor.

Furthermore, it is possible for there to be places where a derived type is known to be derived indirectlyfiom an ancestq
type, but is 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. 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 type conversion, the ‘lcovers" relationship
and matching against a formal derived type. In this case the derived type is effectively a descendant of an incomplete
view of the ancestor.

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

For a private type or private extension, the following language-defined asp€efs'may be specified with an
aspect_specification (see 13.1.1):

For a private type, private extension, or interface, the followinglanguage-defined aspects may be specified with an
aspect_specification (see 13.1.1):

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

Type_Invariant'Class
This aspect shall be specified by an expression, called an invariant expression. Type Invariant'Class may be
specified on a private_type_declaratioh or a private_extension_declaration.

Type Invariant'Class
This aspect shall be specified\by an expression, called an invariant expression. Type Invariant'Class may be
specified on a private_type_declaration, a private_extension_declaration, or a full_type declaration for
interface type. Type Tavariant'Class determines a class-wide type invariant for a tagged type.

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

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

Within-aniiivariant expression, the identifier of the first subtype of the associated type denotes the current instance of't
type. Within an invariant expression for the Type Invariant aspect of a type T, the type of this current instance is T. Wi
an\invariant expression for the Type Invariant'Class aspect of a type T, the type of this current instance is interpreted a
though it had a (notional) type NT that is a visible formal derived type whose ancestor type is T. The effect of this

s of
In

an

he
thin

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 be
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
apnaecifiod oot o).

by:

Req

by:

Req

by:

Req

by:

Delpte paragraph 18: [8652/0157]

Req

by:

SPOCTTIIEa OO eCTTY

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

lace paragraph 10: [8652/0158; 8652/0159]

e After successful default initialization of an object of type T, the check is performed on the neWw|object;

e  After successful initialization of an object of type T by default (see 3.3.1), the check-is pérformed on the new
object unless the partial view of T has unknown discriminants;

e  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 deferfed constant is visible outside the
immediate scope of T, the check is performed on the part(s) of type T;

lace paragraph 15: [8652/0160]

e  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;

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

lace paragraph 17:  [8652/0157]

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

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),

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

lace paragraph 19:%\ {8652/0157; 8652/0161; 8652/0162]

e haS arresult 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:

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

28

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 T, or

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

F

4
F

1.5 Limited Types

The check 1s performed on each such part ol type 1.
he new paragraph:

e For a view conversion to a class-wide type occurring within the immediate scope of T, from a specifie type thdt is
a descendant of T (including T itself), a check is performed on the part of the object that is of type,T.

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

If performing checks is required by the Invariant or Invariant'Class assertion policies (see 11.4.2) in effect at the point qf
corresponding aspect specification applicable to a given type, then the respective invariant expression is considered
enabled.

If performing checks is required by the Type Invariant or Type Invariant'Class assertion policies (see 11.4.2) in effect fat
the point of the corresponding aspect specification applicable to a given type, then the respective invariant expression is
considered enabled.

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

The invariant check consists of the evaluation of each enabled invariant-¢xpression that applies to T, on each of the obj¢cts
specified above. If any of these evaluate to False, Assertions.Assertion Error is raised at the point of the object

initialization, conversion, or call. If a given call requires more than bne evaluation of an invariant expression, either for|
multiple objects of a single type or for multiple types with inyariants, the evaluations are performed in an arbitrary orddr
and if one of them evaluates to False, it is not specified whether the others are evaluated. Any invariant check is perforied
prior to copying back any by-copy in out or out parameters. Invariant checks, any postcondition check, and any constrgint
or predicate checks associated with in out or out parameters are performed in an arbitrary order.

he new paragraph:

For an invariant check on a value of type T1 based on a class-wide invariant expression inherited from an ancestor type|{ T,
any operations within the invariant expression that were resolved as primitive operations of the (notional) formal derivg¢d
type NT are bound to the corresponding pperations of type T1 in the evaluation of the invariant expression for the checlf on
T1.

Replace paragraph 2.9:  [8652/0132]

e the expression-of an expression_function_declaration (see 6.8)

e the fetlirn expression of an expression function (see 6.8)
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Section 8: Visibility Rules

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

the

©
D)

Ins

the

8.6

Req

by:

Ins

the

Req

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

Scope of Declarations
ert after paragraph 11:  [8652/0164]

The immediate scope of a declaration is also the immediate scope of the entity or view declared by the,dectaration.
Similarly, the scope of a declaration is also the scope of the entity or view declared by the declaration:

new paragraph:

The immediate scope of a pragma that is not used as a configuration pragma is defined to be the'region extending from
immediately after the pragma to the end of the declarative region immediately enclosing the-pragma.

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

e The expression of a case_statement.

e The selecting_expression of a case_statement or cas€) expression.
ert after paragraph 17:  [8652/0166]

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

new paragraph:

Within an aspect_specification for a type or subtype, the current instance represents a value of the type; it is nof
an object. The nomifial)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
subtype is by-feference, the associated object with the value is the object associated (see 6.2) with the execution
of the usage rMame.

lace paragraph27.1: [8652/0122]

Other than ferthe simple_expression of a membership test, if the expected type for a name or expression is not the
same as theyactual type of the name or expression, the actual type shall be convertible to the expected type (see 4.6);
furtherfifithe expected type is a named access-to-object type with designated type D1 and the actual type is an anonymou
aceéss-to-object type with designated type D2, then D1 shall cover D2, and the name or expression shall denote a view
wath an accessibility level for which the statically deeper relationship applies; in particular it shall not denote an access

by:

30

parameter nor a stand-alone acCess 0DJCCL.

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:

9.4
Req

by:

Ins

the

Rey

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.

e If'the task is created by the evaluation of an allocator for a given named access type, it depends on each ndaster
that includes the elaboration of the declaration of the ultimate ancestor of the given access type.

Protected Units and Protected Objects
lace paragraph 8: [8652/0167]

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

.1 Protected Subprograms and Protected Actions
ert after paragraph 2:  [8652/0168]

Within the body of a protected function (or a function déclared immediately within a protected_body), the current
instance of the enclosing protected unit is defined to-be*a constant (that is, its subcomponents may be read but not
updated). Within the body of a protected proceduse(or a procedure declared immediately within a protected_body), and
within an entry_body, the current instance is defined to be a variable (updating is permitted).

new paragraphs:

For a type declared by a protected_type" declaration or for the anonymous type of an object declared by a
single_protected_declaration, the following language-defined type-related representation aspect may be specified:

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

A value of Tiue for this aspect indicates that protected functions behave in the same way as protected procedures
with respect to mutual exclusion and queue servicing (see below).

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

lace paragraph 4: [8652/0168]

by:

32

Arnéw protected action is not started on a protected object while another protected action on the same protected object is

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
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protected operation, or for concurrent read-only access otherwise;
Replace paragraph 7:  [8652/0168]

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

After performing an exclusive protected operation on a protected object, but prior to completingthe*associated protecte
action, the entry queues (if any) of the protected object are serviced (see 9.5.3).

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

e If after performing, as part of a protected action on the associated protected object, an operation on the object
other than a call on a protected function, the entry is checked and found to be open.

e Ifafter performing, as part of a protected action on the assé¢iated protected object, an exclusive protected
operation on the object, the entry is checked and found-te be open.

Replace paragraph 23: [8652/0168]

When the entry of a protected object is checked to see whether it is open, the implementation need not reevaluate the
condition of the corresponding entry_barrier if no vafiable 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 since
condition was last evaluated.

When the entry of a protected object is'checked to see whether it is open, the implementation need not reevaluate the
condition of the corresponding entrys barrier if no variable or attribute referenced by the condition (directly or
indirectly) has been altered by the'execution (or cancellation) of a call to an exclusive protected operation of the object
since the condition was last evaluated.

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

If the requeue tdtget has parameters, then its (prefixed) profile shall be subtype conformant with the profile of the
innermost en€losing callable construct.

the new paragraphs:

Givemharequeue_statement where the innermost enclosing callable construct is for an entry E1, for every specific or cla
wide-postcondition expression P1 that applies to E1, there shall exist a postcondition expression P2 that applies to the
réqueue target E2 such that

™

o,

e Plis tully 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.

© ISO/IEC 2016 — All rights reserved
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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 identifving the entry within an entry family, if any. The

by:

Req

by:

9.7

Ins

the

entry_body or accept_statement enclosing the requeue_statement is then completed, finalized, and left (see 7.6.1);

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 familys if any.
Precondition checks are then performed as for a call to the requeue target entry or subprogram. The entry”bedy or
accept_statement enclosing the requeue_statement is then completed, finalized, and left (see 7.6 1.

lace paragraph 12: [8652/0169]

If the requeue target named in the requeue_statement has formal parameters, then during thé execution of the
accept_statement or entry_body corresponding to the new entry, the formal parameters dénote the same objects as did
the corresponding formal parameters of the callable construct completed by the requeue. limany case, no parameters are
specified in a requeue_statement; any parameter passing is implicit.

If the requeue target named in the requeue_statement has formal parametersythen during the execution of the
accept_statement or entry_body corresponding to the new entry and duting the checking of any preconditions of the
new entry, the formal parameters denote the same objects as did the corresponding formal parameters of the callable
construct completed by the requeue. In any case, no parameters are specified in a requeue_statement; any parameter
passing is implicit.

.4 Asynchronous Transfer of Control

ert 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 assuned’to diverge
Horri bly_Conplicated_Recursive_Function(X, YY)
end sel ect;

new paragraph:

Note that these examples presume that there are abort completion points within the execution of the abortable_part.

34
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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 declaration and body ol a declared pure library unit, and all subumits that arc elaborated as part ol

elaborating the library unit, shall be pure. All compilation units of a declared pure library unit shall depend semanticadlly
only on declared pure library_items. 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. Furthermore, the full view of any partial view declared in fhe
visible part of a declared pure library unit that has any available stream attributes shall support external streaming (see

13.13.2).

the new paragraph:

Erroneous Execution
Execution is erroneous if some operation (other than the initialization or finalization of the 6bject) modifies the value off a
constant object declared at library-level in a pure package.

© ISO/IEC 2016 — All rights reserved
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Section 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

the

11

Ins

the

Req

by:

Req

by:

Same nandlied_sequence_o1_statements shall not COVET the same exception.
new paragraph:

An exception_name of an exception_choice shall denote an exception.

3 Raise Statements and Raise Expressions
prt after paragraph 2:  [8652/0139; 8652/0124]

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

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

If a raise_expression appears within the expression of one of the following contéxts, the raise_expression shall
appear 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.
lace paragraph 3: [8652/0139; 8652/0125]

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

The exception_name, if any,(ofia raise_statement or raise_expression shall denote an exception. A raise_statement
with no exception_name (that is, a re-raise statement) shall be within a handler, but not within a body enclosed by that
handler.

lace paragraph 3.1:.\"[8652/0139; 8652/0124; 8652/0125]
The expressionyif any, in a raise_statement, is expected to be of type String.

The stringexpression or string_simple_expression, if any, of a raise_statement or raise_expression is expected to
beaf 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]

36

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.
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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.

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

NOTES

o

1 Ifthe evaluation of a string_expression or string_simple_expression raises an exception, that exception is propagatd
instead of the one denoted by the exception_name of the raise_statement or raise_expression.

[

Exception_Message returns the message associated with the given Exception_Occurrence. For dn‘pccurrence raised by
call to Raise Exception, the message is the Message parameter passed to Raise Exception. Eor ithe occurrence raised by a
raise_statement with an exception_name and a string_expression, the message is the string_expression. For the
occurrence raised by a raise_statement with an exception_name but without a string, €xpression, the message is a
string giving implementation-defined information about the exception occurrence. For an occurrence originally raised ih
some other manner (including by the failure of a language-defined check), the méssage is an unspecified string. In all
cases, Exception_Message returns a string with lower bound 1.

[

Exception_Message returns the message associated with the given Exception Occurrence. For an occurrence raised by
call to Raise Exception, the message is the Message parameter passed to Raise Exception. For the occurrence raised by a
raise_statement or raise_expression with an exception_namé.and a string_expression or
string_simple_expression, the message is the string_expression or string_simple_expression. For the occurrence
raised by a raise_statement or raise_expression with an gxception_name but without a string_expression or
string_simple_expression, the message is a string giviag implementation-defined information about the exception
occurrence. For an occurrence originally raised in soig other manner (including by the failure of a language-defined
check), the message is an unspecified string. In all¢ases, Exception Message returns a string with lower bound 1.

© ISO/IEC 2016 — All rights reserved 37


https://standardsiso.com/api/?name=5cf9a075e46cc43178d8f48627a08b18

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

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:

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. The actual type for a formal derived.type shall
be tagged if and only if the formal derived type is a private extension. If the reserved word synchronized appgars 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 bady*whether a type is unconstrained in
any partial view, a discriminated subtype is considered to have a constrained partial\wiew if it is a descendant of an
untagged 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

F

F

4

F

Replace paragraph 9.1:  [8652/0174]

Replace paragraph 10:  [8652/0175]

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

given that directly Specilics an aspect ol an entily, then it is illegal 10 give another representation item or
aspect_specification that directly specifies the same aspect of the entity.

A representation item that directly specifies an aspect of a subtype or type shall appear after the type is complétely defiped
(see 3.11.1), and before the subtype or type is frozen (see 13.14).

=3

An operational item that directly specifies an aspect of an entity shall appear before the entity is‘frpzen (see 13.14). If a
operational item or aspect_specification is given that directly specifies an aspect of an entity, then it is illegal to give
another operational item or aspect_specification that directly specifies the same aspect gfthé entity.

An operational item that directly specifies an aspect of an entity shall appear befofe'the entity is frozen (see 13.14).

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

[¢)

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

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

A language-defined aspect shall not be specified in an aspect_specification given on a subprogram_body or
subprogram_body_stub that\is a completion of another declaration.

A language-defined aspect shall not be specified in an aspect_specification given on a completion of a subprogram of
generic subprogra.

If an aspect of @ derived type is inherited from an ancestor type and has the boolean value True, the inherited value shalll
not be ovefridden to have the value False for the derived type, unless otherwise specified in this International Standard.

Certaifi type-related aspects are defined to be nonoverridable; all such aspects are specified using an aspect_definition]
thati§'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 chall he r\nnfirming; that ;c’ the cpp{ﬁﬁpr{ name shall mateh the inherited qcppr‘f’ meanina 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:

Req

by:

Delpte paragraph 34: [8652/0135]

13
Del

Ins

the

Req

by:

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

lace paragraph 32: [8652/0178]

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

Any aspect specified by a representation pragma or library unit pragma that has a local_namg as its single argument may
be specified by an aspect_specification, with the entity being the local_name. The aspect_definition is expected to be}
of type Boolean. The expression shall be static. Notwithstanding what this Internatipnal-Standard says elsewhere, the
expression of an aspect that can be specified by a library unit pragma is resolved and'¢valuated at the point where it occur
in the aspect_specification, rather than the first freezing point of the associated package.

If an aspect of a derived type is inherited from an ancestor type and has th¢’boolean value True, the inherited value shall
not be overridden to have the value False for the derived type, unles§ otherwise specified in this International Standard.

2 Packed Types
bte 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 need
not be aligned according to the Alignment of its subtype; in particular it need not be allocated on a storage element
boundary.

ert after paragraph 7:  [8652/0179]
The recommended level of support forpragma Pack is:
new paragraph:

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

lace 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
component-subtypes, and subject to any record_representation_clause that applies to the type; the
implémentation 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.

o' For a packed record type, the components should be packed as tightly as possible subject to the above alignment

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]

40

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
P_epjac_e_pa;ag;aph 734 [RRR?I(H sn]

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

N ¢)
ol

The actual parameter shall be a name that denotes an object. The object denoted by the actual parameter can b¢ 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 represetitation of the object denot
by X and the objects occupy at least one bit; otherwise, it returns False.

197
[oN

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 of thie
nominal subtype of X evaluates to True. The value of this attribute is of the predefined type Boolean.

X'Valid
Yields True if and only if the object denoted by X«isrhormal, has a valid representation, and then, if the precedjng
conditions hold, the value of X also satisfies thezpredicates 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.

23 Determining whether X is:norial and has a valid representation as part of the evaluation of X'Valid is not considered fo
include an evaluation of X; herice, it is not an error to check the validity of an object that is invalid or abnormal. Determining

whether X satisfies the predicates of its nominal subtype may include an evaluation of X, but only after it has been determfned
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 paragraph 18: [8652/0181]

If Storage. Size is specified for an access type, then the Storage Size of this pool is at least that requested, and the storalge
for the/pool is reclaimed when the master containing the declaration of the access type is left. If the implementation carjnot
satisfysthe request, Storage Error is raised at the point of the attribute_definition_clause. If neither Storage Pool nor
Storage Size are specified, then the meaning of Storage Size is implementation defined.

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]

by:

Ins

the

13
Req
by:

Rey

by:

Ins

the

Req

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.

After the finalization step of Free(X), the object designated by X, and any subcomponents (and coextensions) thereof, ho
longer exist; their storage can be reused for other purposes.

ert after paragraph 15:  [8652/0182]

In the first two cases, the storage for the discriminants (and for any enclosing object if it is designated by @nyaccess
discriminant of the task) is not reclaimed prior to task termination.

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

If a dangling reference is dereferenced (implicitly or explicitly), execution is erroneous (seedelow). If there is no explicit
or implicit dereference, then it is a bounded error to evaluate an expression whose result js-a dangling reference. If the

error is detected, either Constraint Error or Program_Error is raised. Otherwise, exeCution proceeds normally, but with thd
possibility that the access value designates some other existing object.

11.3 Default Storage Pools
lace paragraph 1:  [8652/0164]

Pragma and aspect Default Storage Pool specify the storage pool that will be used in the absence of an explicit
specification of a storage pool or storage size for an access type:

lace paragraph 3.1:  [8652/0164]

storage_pool_indicator ::= storage_pool_Aame | null

storage_pool_indicator ::= storage_pool_name | null | Standard
brt after paragraph 4:  [8652/0164]

The storage_pool_name shall denote*a variable.

new paragraph:

The Standard storage_po@l_jndicator 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 that is
immediately visible at-the point of the pragma, other than package Standard itself.

lace paragraph 4.1/ [8652/0164]

If the pragmads-used as a configuration pragma, the storage_pool_indicator shall be null, and it defines the default pog
to be nullwithin 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
defaultpool within the immediate scope of the pragma to be either null or the pool denoted by the storage_pool_name,
except within the immediate scope of a later pragma Default Storage Pool. Thus, an inner pragma overrides an outer one

by:

42

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]

by:

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
unit.

Replace paragraph 6.2: [8652/0164]

Replace paragraph 6.3:  [8652/0164]

13.11.4 Storage Subpools
Replace paragraph 20: [8652/0184]

Insert\after paragraph 31:  [8652/0185]

The language-defined aspect Default Storage Pool may be specified for a generic instance; it defines the default poohfor
access types within an instance.

The Default_Storage Pool aspect may be specified as Standard, which is an identifier specific to an aspect (see.13.1.1)
and defines the default pool to be Standard. In this case, there shall not be a declaration with defining_identifier Standgrd
that is immediately visible at the point of the aspect specification, other than package Standard itself.

Otherwise, the expected type for the Default Storage Pool aspect is Root_Storage Pool'Class and\theaspect_definitipn
shall 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 unit.

The effect of specifying the aspect Default Storage Pool on an instance of a language-defined generic unit is
implementation-defined.

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

e Ifthe default pool is neither null nor Standard, the Storage, Poel attribute is that pool.

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

Otherwise (including when the default pool is specified as Standard), the standard storage pool is used for the type as
described in 13.11.

Each subpool belongs to a single storage pool (which will always be a pool that supports subpools). An access to the pqol
that a subpool belongs to can be obtained by calling Pool _of Subpool with the subpool handle. Set Pool of Subpool
causes the subpool of the subpgel handle to belong to the given pool; this is intended to be called from subpool
constructors like Create_Subpool. Set Pool of Subpool propagates Program Error if the subpool already belongs to a
pool.

Each subpool befongs to a single storage pool (which will always be a pool that supports subpools). An access to the pgol
that a subpeghbelongs to can be obtained by calling Pool of Subpool with the subpool handle. Set Pool of Subpool
causes thessubpool of the subpool handle to belong to the given pool; this is intended to be called from subpool
constriictors like Create Subpool. Set Pool of Subpool propagates Program Error if the subpool already belongs to a
pooliIf Set Pool of Subpool has not yet been called for a subpool, Pool of Subpool returns null.

Uniessoverridder, Defautt—Subpoot for Poot propagates Program_E1Tor-

the new paragraph:

Erroneous Execution

If Allocate From_Subpool does not meet one or more of the requirements on the Allocate procedure as given in the
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
Req

by:

Rey

by:

11.6 Storage Subpool Example

lace 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;

type Mark_Rel ease_Pool _Type (Pool _Size : Storage_Count) isS~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;

lace paragraph 28: [8652/0126]

- - Correct the alignment if necessary:

Pool . Next _Al | ocation : = Pool . Next _Ald.0cation +
((-Pool . Next _All ocation) nod Alignment);

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

end if;

St or age_Addr ess : = Pool . Storage (Pool . Next_All ocation)' Address;

Pool . Next _Al |l ocation : =
Pool . Next _Al | ocatj e+ Size_I n_Storage_El enents;

end Al |l ocat e_From Subpog};

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

end if;
- - Correct'the alignment if necessary:
Pool~ Next _Al |l ocation := Pool.Next_Allocation +

(. - Pool . Next _Al'l ocation) nod Alignnent);
i,fv Pool . Next _All ocation + Size_In_Storage_El ements >
Pool . Pool _Si ze then
rai se Storage_Error; -- Outofspace.
end if;
St orage_Address : = Pool . Storage (Pool.Next Al location)' Address;
Pool Next Allocation -=

44

Pool . NExt_AI |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.

The stream-oriented attributes may be specified for any type via an attribute_definition_clause. Alternatively, gach of
the specific stream-oriented attributes may be specified using an aspect_specification on any type_declaration;“with
the aspect name being the corresponding attribute name. Each of the class-wide stream-oriented attributes may be
specified using an aspect_specification for a tagged type T using the name of the stream-oriented attribute followed Hy
'Class; such class-wide aspects do not apply to other descendants of T.

The subprogram name given in such an attribute_definition_clause or aspect_specification shall statically denote a
subprogram that is not an abstract subprogram. Furthermore, if a specific stream-oriented attribute is specified for an

interface 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 unlessithe attribute is available at the place g
the attribute_reference. Furthermore, an attribute_reference for T'Input is-illegal if T is an abstract type.

An attribute_reference for one of the stream-oriented attributes is illegal unless the attribute is available at the place df
the attribute_reference. Furthermore, an attribute_reference for‘P'Input is illegal if T is an abstract type. 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.

Unless inherited from a parent type, if any, for an untagged.type having a task, protected, or explicitly limited record pdrt,
the default implementation of each of the Read, WriteInput, and Output attributes raises Program Error and performs jno
other action.

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

The end of a declarative_part, protected_body, or a declaration of a library package or generic library package, causgs
freezing of each entity and profile‘detlared within it, except for incomplete types. A noninstance body other than a
renames-as-body causes freezing of each entity and profile declared before it within the same declarative_part that is hot
an incomplete type; it only.eauses freezing of an incomplete type if the body is within the immediate scope of the
incomplete type.

The end of a deelarative_part, protected_body, or a declaration of a library package or generic library package, causgs
freezing of each entity and profile declared within it, except for incomplete types. A proper_body, body_stub, or
entry_body/eduses freezing of each entity and profile declared before it within the same declarative_part that is not ajn
incompleté type; it only causes freezing of an incomplete type if the body is within the immediate scope of the incompliete
type.

Insert after paragraph 5:  [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]

by:

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

Reyq

by:

Reyq

by:

Refq

by:

Req

by:

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

lace paragraph 5.2: [8652/0132]

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

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.

lace paragraph 8: [8652/0132]

A static expression (other than within an aspect_specification) causes freezing where if occurs. An object name or
nonstatic expression causes freezing where it occurs, unless the name or expression.i§ part of a default_expression, a
default_name, the expression of an expression function, an aspect_specification, or a per-object expression of a
component's constraint, in which case, the freezing occurs later as part of anéther construct or at the freezing point of an
associated entity.

A static expression (other than within an aspect_specification) causés freezing where it occurs. An object name or
nonstatic expression causes freezing where it occurs, unless theshame or expression is part of a default_expression, a
default_name, the return expression of an expression functieny'an aspect_specification, or a per-object expression of a
component's constraint, in which case, the freezing occurgdater as part of another construct or at the freezing point of an
associated entity.

lace paragraph 10.1:  [8652/0132]

e At the place where a function 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 function call
is to an expression function, the @xpression of the expression function causes freezing.

e At the place where a function 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 function call
is to an expression.filnction, the return expression of the expression function causes freezing.

lace paragraph 10.2[8652/0132]

e At the plac® where a generic_instantiation causes freezing of a callable entity, the profile of that entity is frozer]
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 cause
freezing.

e Atthe place where a generic_instantiation causes freezing of a callable entity, the profile of that entity is frozer]

TNIESS e formal SUDPrograim Corresponding 1o e callable entity 1as @ paramerer of TeSult ot 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]

46

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:

A.4.11 String Encoding
Replace paragraph 54: [8652/0193]

by:

Replace paragraph 55: [8652/0193]

by:

A.8.1 The Generic Package Sequential_IO

Ins

the

A.8.2 File Management

Ins

the

The implementation shall ensure that each language-defined subprogram is reentrant in the sense that concurrent calls ¢i
any language-defined subprogram perform as specified, so long as all objects that are denoted by parameters that could\be
passed 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
specified above, when calling a subprogram within Text IO or its children that implicitly operates on one-ofithe default
input-output files, the subprogram is considered to have a parameter of Current Input or Current Output\(as appropriate).

e By a Decode function when a UTF encoded string contains an invalid encoding s€quence.
e By a Convert or Decode function when a UTF encoded string contains(an invalid encoding sequence.

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

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

ert after paragraph 10:  [8652/0194]

function Is_Qpen(File : in Fle_Type) return Bool ean;
new paragraph:

procedure Flush (File™~ in File_Type);

brt after paragraph 28: ~[8652/0194]

Returns True7if the file is open (that is, if it is associated with an external file); otherwise, returns False.

new paragraphs:

procedure Flush(File : in File_Type);

The Flush procedure synchronizes the external file with the internal file (by flushing any internal buffers) withou

closing the file. For a direct file, the current index is unchanged; for a stream file (see A.12.1), the current
position is unchanged.

e mi | - fal I - 14l 1 . e mi | . A4 1 o - h A |
TTIT CACTPUOIT Status  LITOINTS PIOpdesdiCU 1T UIT TTHIC IS TIOUT OPUIL. - TTIC CATCTPUOUIT IVIOUC  ITOL IS PIopdgatcld 11 UIC
mode of the file is In_File.

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

48

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

A.10.3 Default Input, Output, and Error Files
Replace paragraph 21:  [8652/0194]

The effect of Flush is the same as the corresponding subprogram in {Sequential IO (see

AQ AN LQL Qe IO Al 101 IO - - Loorel L e e s 1
0.4 )¢ [OUTAHIS.oUuTalll IV SVU ALTL T 1T U TS TTUOU CAPTIUIU Yy SPUUITICU, UULIUHL UUlput 15 USTU.

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

A.12.1 The Package Streams.Stream_IO

Replace paragraph 5: [8652/0195]
type File_Type is limted private;

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

Replace paragraph 28: [8652/0194]

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

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

Delete paragraph 28.6: [8652/0194]

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

A.18 Containers
Insert after paragraph 5: [8652/0196]

When a formal function is used to(provide an ordering for a container, it is generally required to define a strict weak
ordering. A function "<" defines-a Strict weak ordering if it is irreflexive, asymmetric, transitive, and in addition, if X <]y
for any values X and Yy, then fer\all other values z, (X < z) or (z <Y).

the new paragraphs:

Static Semantics

Certain subprograms’declared within instances of some of the generic packages presented in this clause are said to perfprm
indefinite insertien. These subprograms are those corresponding (in the sense of the copying described in subclause 12.B)
to subprogtamy that have formal parameters of a generic formal indefinite type and that are identified as performing
indefinite\insertion in the subclause defining the generic package.

If a subprogram performs indefinite insertion, then certain run-time checks are performed as part of a call to the
subprogram; if any of these checks fail, then the resulting exception is propagated to the caller and the container is not
modified by the call. These checks are performed for each parameter corresponding (in the sense of the copying descriljed
TIT 1273710 @ Paramcicr I UIE COITCSPONTINE ZeTelITc WITOST Ty T 1S @ ZeTeIiC TOTTat IMATHITITe type. 1 e Ciecks performed
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]

When tampering with cursors is prohibited for a particular vector object V, Program_Error is propagated by a call of any

lapncuace-defined-suboroaram-thatis-defined-to-tamperwath-the-cursors-of \, leavina MV unmodified—Simlarbcwhen
=k =] Nt e =] o 5 S PR

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), leayving V
unmodified.

by:
When tampering with cursors is prohibited for a particular vector object V, Program_Error is propagated byya 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 propagatedby*a call of any
language-defined subprogram that is defined to tamper with the elements of V (or tamper with the cursors of V), leaving V|
unmodified. These checks are made before any other defined behavior of the body of the language-defined subprogram.

Replace paragraph 168: [8652/0126]
procedure Prepend (Container : in out Vector;
New I[tem : in Vect or;
Count sin Count _Type := 1);
by:
procedure Prepend (Container : in out Vector;
New Item : in Vector);
A.18.3 The Generic Package Containers.Doubly.Linked_Lists

Replace paragraph 69.1: [8652/0197]

=

When tampering with cursors is prohibited for a particular list 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
tampering with elements is prohibited for a particular list object L, Program_Error is propagated by a call of any language
defined subprogram that is defined to tamper with'the elements of L (or tamper with the cursors of L), leaving L
unmodified.

by:
When tampering with cursors is prohibited for a particular list object L, Program_Error is propagated by a call of any
language-defined subprogram that.s ‘defined to tamper with the cursors of L, leaving L unmodified. Similarly, when
tampering with elements is prohibited for a particular list object L, Program_Error is propagated by a call of any language
defined subprogram that is(defined to tamper with the elements of L (or tamper with the cursors of L), leaving L
unmodified. These checksyare made before any other defined behavior of the body of the language-defined subprogram.

>

8.4 Maps

Replace paragraph-15.1:  [8652/0197]

=

When tamipering 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
tamapefing 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 ummodificd.

by:

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]

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 any
language-defined subprogram that is defined to tamper with the cursors of S, leaving S unmodified. Similarlyywhen

tampering with elements is prohibited for a particular set object S, Program_Error is propagated by a call of any langualge-
defined subprogram that is defined to tamper with the elements of S (or tamper with the cursors of S), leaving S
unmodified. These checks are made before any other defined behavior of the body of the language-défined subprogram|

A.18.10 The Generic Package Containers.Multiway_Trees
Replace paragraph 2: [8652/0198; 8652/0125]

A multiway tree container object manages a tree of internal nodes, each of which contains an element and pointers to the
parent, first child, last child, next (successor) sibling, and previous (predecessor) sibling internal nodes. A cursor

designates a particular node within a tree (and by extension the element containgd 1h that node, if any). A cursor keeps
designating the same node (and element) as long as the node is part of the container, even if the node is moved within the
container.

A multiway tree container object manages a tree of nodes, consisfinig of a root node and a set of internal nodes; each
internal node contains an element and pointers to the parent, first child, last child, next (successor) sibling, and previous
(predecessor) sibling internal nodes. A cursor designates a particular node within a tree (and by extension the element
contained in that node, if any). A cursor keeps designating the same node (and element) as long as the node is part of th
container, even if the node is moved within the container:

Replace paragraph 3: [8652/0198]

A subtree is a particular node (which roots the\Subtree) and all of its child nodes (including all of the children of the chjld
nodes, recursively). There is a special node(the root, which is always present and has neither an associated element valpe
nor any parent node. The root node proyides a place to add nodes to an otherwise empty tree and represents the base offthe
tree.

[¢)

A subtree is a particular nodex(which roots the subtree) and all of its child nodes (including all of the children of the chjld
nodes, recursively). The zoot/node is always present and has neither an associated element value nor any parent node; if
has pointers to its first.child and its last child, if any. The root node provides a place to add nodes to an otherwise empty
tree and represents.the base of the tree.

Replace paragraph’90: [8652/0197]

When tamp€ring with cursors is prohibited for a particular tree object T, Program_Error is propagated by a call of any
languageidefined subprogram that is defined to tamper with the cursors of T, leaving T unmodified. Similarly, when
tampeting 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
tnmodified.

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]

by:

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.

Iterate calls Process.all with a cursor that designates each element in Container, starting from the root node and

Req

by:

Rey

by:

Req

by:

lace paragraph 155: [8652/0199]

lace paragraph 157: [8652/0199]

lace paragraph 159: [8652/0199]

Broceedinain-a danth oot ordor Toanmoriag aath tho oyecnse AL (Coptatoasr 1o npeobabhatod Lo tho ovooition of o
¥ HEH - aep T Storat—ape R W Hte- S 5650 cohtaRe IS prooiteaau g me-executdohor

call on Process.all. Any exception raised by Process.all is propagated.

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 Positions-starting 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.

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, starting from
the node designated by Position and proceeding in a depth-first order. Tampering with the cursors 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.

Iterate returns an iterator object (see 5.5.1) that will generate a valte for a loop parameter (see 5.5.2) designating
each node in Container, starting with the root node and proceeding in a depth-first order. Tampering with the

cursors of Container is prohibited while the iterator objeét/exists (in particular, in the sequence_of statements
of the loop_statement whose iterator_specification.denotes this object). The iterator object needs finalization.

Iterate returns an iterator object (see 5.5.1) thatwill generate a value for a loop parameter (see 5.5.2) designating
each element in Container, starting from the-toot 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_statements
of the loop_statement whose iterator, specification denotes this object). The iterator object needs finalization.

If Position equals No_Elemént,'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\hode 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. Tampering
with the cursors ofithe 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.

If Rosition equals No_Element, then Constraint_Error is propagated. Otherwise, Iterate Subtree returns an
itepdtor 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 node designated by Position, starting from the node designated by Position and
proceeding in a depth-first order. If Position equals No_Element, then Constraint Error is propagated. Tampering
with the cursors of the container that contains the node designated by Position is prohibited while the iterator

52

object exists (1n particular, in the sequence_oi1_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:

° The nppm‘rinnq "&" Apppnd Insert PerPnd RPI\]Q(‘P Element and To Vector that have a formal parameter of

type Element Type perform indefinite insertion (see Al 8).

A.18.12 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 even if
Element Type is unconstrained.

the new paragraph:

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

A.18.13 The Generic Package Containers.Indefinite_Hashed{Maps
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 Include, Insert, Replace, and Replace, Element that have a formal parameter of type
Element Type perform indefinite insertion (see Asl®).

A.18.14 The Generic Package Containers.indefinite_Ordered_Maps
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 Include, Insert, Replace, and Replace Element that have a formal parameter of type
Element Type perferin indefinite insertion (see A.18).

A.18.15 The Generic'\Package Containers.Indefinite_Hashed_Sets
Insert after paragraph’4:~— [8652/0196]

e Theactudl Element parameter of access subprogram Process of Update Element Preserving Key may be
cofistrained even if Element Type is unconstrained.

the new paragraph:

o 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.18.16 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]

the

A.7
Reyq

by:

Req

by:

Reyq

by:

Req

by:

.18.25 The Generic'Rackage Containers.Bounded_Multiway_Trees

e The actual Element parameter of access subprogram Process of Update_Element may be constrained even 11
Element Type is unconstrained.

new paragraph:

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

8.18 The Generic Package Containers.Indefinite_Holders
lace paragraph 35: [8652/0197]

When tampering with the element is prohibited for a particular holder object H, Program_Errar is propagated by a call of
any language-defined subprogram that is defined to tamper with the element of H, leavingkt'unmodified.

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 ¢f-1; leaving H unmodified. These checks ar|
made before any other defined behavior of the body of the language-defined subprogram.

lace paragraph 39: [8652/0196]

W

Returns a nonempty holder containing an element initialized.to New Item.

Returns a nonempty holder containing an elementnitialized to New Item. To Holder performs indefinite
insertion (see A.18).

lace paragraph 47: [8652/0196]

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

Replace Element assigns the value New Item into Container, replacing any preexisting content of Container;
Replace Element perfomms indefinite insertion (see A.18). Container is not empty after a successful call to
Replace Element.

lace paragraph 10:.*\ §8652/0118]

funct kon~Copy (Source : Tree; Capacity : Count_Type :
rieturn List;

0)

function Copy (Source : Tree; Capacity : Count_Type :
return Tree;

0)

A.1

8.26 Array Sorting

Replace paragraph 9.2: [8652/0118]

54

generic
type Index_Type is (<>);
with function Before (Left, Right : Index_Type) return Bool ean;
with procedure Swap (Left, Right : Index_Type);

procedure Ada. Cont ai 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 Containers Generic Sort
(First, Last : Index_Type' Base);
pragnma Pur e( Ada. Cont ai ners. Generic_Sort);

A.18.32 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, rRenanmes G (Next);
C : Adjacency_Lists.CQursSor := L.First;
begin
whi |l e Has_El ement (€) | oop
decl are
E : Edge-~renanes L(C).all;
begin
i f not“-Reached(E. To) then
end)if;
ene
C = L.Next (O;
end T oop;
ends
By:
decl are
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

Repl_m_pa;ag;aph 4: [RRR?IH')HO]
type Language_Code is array (1 .. 3) of Character range 'a' 'z
type Country Code is array (1 .. 2) of Character range 'A RV
by:
type Language_Code is new String (1 .. 3)
wi th Dynami c_Predicate =>
(for all E of Language_Code => Ein 'a" .. 'z');
type Country_Code is new String (1 .. 2)
with Dynam c_Predi cate =>
(for all E of Country Code =>Ein"'A .. 'Z);
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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:

e T is an enumeration type such that all internal codes (whether assigned by default or explicitly) are within an
implementation-defined range that includes at least the range of values 0 .. 2**15-1;

Replace paragraph 41:  [8652/0201]

For each supported convention L other than Intrinsic, an implementation should support specifying the Import and Expprt
aspects for objects of L-compatible types and for subprograms, and the Convention aspect for L-eligible-types and for
subprograms, presuming the other language has corresponding features. Specifying the Convention aspect need not be
supported for scalar types.

For each supported convention L other than Intrinsic, an implementation should support§pecifying the Import and Expgrt
aspects for objects of L-compatible types and for subprograms, and the Conventionsaspect for L-eligible types and for
subprograms, presuming the other language has corresponding features. Specifyidg the Convention aspect need not be
supported for scalar types, other than enumeration types whose internal codes-falbwithin the range 0 .. 2**15-1.

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

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
package Interfaces.C and its children, and support for specifying the Convention aspect with convention_identifiers C and
C Pass By Copy.

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,
C_Pass By Copy, and any-efithe C_Variadic_n conventions described below.

Insert after paragraph 60.15: ) [8652/0202]
If a type is C_Pass~By” Copy-compatible, then it is also C-compatible.
the new paragrapht

The identifiers"C_Variadic 0, C_Variadic 1, C_Variadic 2, and so on are convention_identifiers. These conventions afre
said to be\C-" Variadic. The convention C_Variadic n is the calling convention for a variadic C function taking n fixed
parametets and then a variable number of additional parameters. The C_Variadic_n convention shall only be specified fis
the-convention aspect for a subprogram, or for an access-to-subprogram type, having at least n parameters. A type is
cempatible with a C_Variadic convention if and only if the type is C-compatible.

I .y IRAE2ININAT
1M UJ. LOVILIVLUT]

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]

Pragma Discard Names

Aspect Discard Names
Replace paragraph 1:  [8652/0203]

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

Specifying the aspect Discard Names can be used to request a reduction in storage used for the names'of entities with
runtime name text.

Static Semantics
An entity with runtime name text is a nonderived enumeration first subtype, a tagged fir§t-subtype, or an exception.
For an entity with runtime name text, the following language-defined representation agspect may be specified:

Discard Names
The type of aspect Discard Names is Boolean. If directly specified,the aspect_definition shall be a static
expression. If not specified (including by inheritance), the aspectus.False.

Replace paragraph 5: [8652/0203]

The local_name (if present) shall denote a nonderived enumeration | first] subtype, a tagged [first] subtype, or an
exception. The pragma applies to the type or exception. Witholit'a local_name, the pragma applies to all such entities
declared after the pragma, within the same declarative region:Alternatively, the pragma can be used as a configuration
pragma. If the pragma applies to a type, then it applies also\o all descendants of the type.

The local_name (if present) shall denote an entity’with runtime name text. The pragma specifies that the aspect
Discard Names for the type or exception has the value True. Without a local_name, the pragma specifies that all entitjes
with runtime name text declared after the pragma, within the same declarative region have the value True for aspect
Discard Names. Alternatively, the pragma tan be used as a configuration pragma. If the configuration pragma

Discard Names applies to a compilatién unit, all entities with runtime name text declared in the compilation unit have the
value True for the aspect Discard (Names.

Replace paragraph 7:  [8652/0203]

If the pragma applies to an\eniumeration 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 4ill
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 pragma applies to a tagged type, then the semantics of the
Tags.Wide Wide/ Expanded Name function are implementation defined for that type; the semantics of
Tags.Expaded” Name and Tags.Wide Expanded Name are still defined in terms of Tags.Wide Wide Expanded Name.
If the pragma applies to an exception, then the semantics of the Exceptions.Wide Wide Exception Name function are
implementation defined for that exception; the semantics of Exceptions.Exception Name and

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

If the aspect Discard Names 1s 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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