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

b procedures used to develop this document and those intended for its further maintenance are described in the-ISO/IEQ

ument was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO and IE(
ll not be held responsible for identifying any or all such patent rights. Details of any patent rights identified during thg
elopment of the document will be in the Introduction and/or on the ISO list of patent. declarations received (sed
W.is0.0rg/patents).
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an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, as well as informatior
ut ISO's adherence to the WTO principles in the Technical Barriers to Trade-(TBT) see the following URL: Foreword }
plementary information

Th
eny

Te
bo(

b committee responsible for this document is ISO/IEC JTC 1, Informatien technology, SC22, Programming languages, thei
ironments and system software interfaces.

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

For each change, an anchor paragraph from the original Ada 2012 standard is given. New or revised text and instructions ar¢
biven 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.

['ypographical conventions:
nstructions about the text changes are in this font. The actual text changes are in th¢.same fonts as the Ada 2012
tandard - this font for text, this font for syntax, and this font for Ada source)code.
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Introduction
Of International Standard ISO/IEC 8652:2012. Madifications of this section of that standard are found here.

Replace paragraph 57.15: [8652/0117]

by:

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.

2004 dat

by:

Replace paragraph 57.16: [8652/0117]

Thb \/Ull\/\/l}t Uf aDDUltiUllD ;lltludl—lb\/d ;11 t}l\/ ~JUJ uuu;uu iD L/At\zlld\/d A\A4 ;tll th\/ Clb;l;t] tU Dl.lb\/;f)’ Plb\/UllditiUllD [42
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@s sim
ranges. These properties are all indicated using aspect specifications. See subclauses 3.2.4, 6.1.1, and 7.3:2.

New forms of expressions are introduced. These are if expressions, case expressions, quantified €xpressions, a
expression functions. As well as being useful for programming in general by avoiding thedntroduction of

unnecessary assignments, they are especially valuable in conditions and invariants singe.they avoid the need to
introduce auxiliary functions. See subclauses 4.5.7, 4.5.8, and 6.8. Membership tests‘ar¢"also made more flexib
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 forprogramming in general by avoiding th
introduction of unnecessary assignments, they are especially valuable)in conditions and invariants since they

avoid the need to introduce auxiliary functions. See subclauses 4:577, 4.5.8, 6.8, and 11.3. Membership tests ar¢

also made more flexible. See subclauses 4.4 and 4.5.2.

nd

ple

hd

le.

[¢)

© ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=63efca04733325d2bf2e551096b05ab8

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

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

by

Re

by

blace paragraph 24: [8652/0118]

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

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

.2 Structure

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

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

© 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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Section 3: Declarations and Types

3.2.4 Subtype Predicates

Re

by

De

Re

by

Insert after paragraph 14:  [8652/0121]

theg new paragraphs:

Re

by

Re

place 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.

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

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

blace paragraph 12:  [8652/0120]

e [fasubtype is defined by a derived type declaration that does not include a predicate specitication, then predicate
checks are enabled for the subtype if and only if predicate checks are enabled for at(ledst 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.

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

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

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

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

e a membetship 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);

blace paragraph 20: [8652/0120]

e —a‘call to a predefined boolean logical operator, where each operand is predicate-static;

Insert before paragraph 30: [8652/0119]

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

the new paragraphs:

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

© 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:

e 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;

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

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

On every subtype conversion, the predicate of the target subtype is evaluated, and a cheek is performed that thd
predicate is True. This includes all parameter passing, except for certain parameters passed by reference, whicl

parameter that is passed by reference, the predicate of the subtype of the actuahis evaluated, and a check is
performed that the predicate is True. For an object created by an object_deglaration with no explicit
initialization expression, or by an uninitialized allocator, if any subcemiponents have default_expressions,
predicate of the nominal subtype of the created object is evaluated, @ng a check is performed that the predicate
True. Assertions.Assertion_Error is raised if any of these checks fail.

Dy:

On every subtype conversion, a check is performed thatthe operand satisfies the predicates of the target subtyy
This includes all parameter passing, except for certain parameters passed by reference, which are covered by tH
following rule: After normal completion and leaving.of a subprogram, for each in out or out parameter that is
passed by reference, a check is performed that thewalue of the parameter satisfies the predicates of the subtypd
the actual. For an object created by an object @eclaration with no explicit initialization expression, or by an
uninitialized allocator, if any subcomponetits 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 occurtence, then this occurrence is propagated for the failure of the predicate check;
otherwise, Assertion Errer'is raised, with an associated message string defined by the value of the
Predicate_Failure expression. In the absence of such a Predicate_Failure aspect, an implementation-defined
message string is/associated with the Assertion Error exception.

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 thej
violatien}

|nsert 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

are covered by the following rule: After normal completion and leaving of a sybprogram, for each in out or out

o o

of

b

bd

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

False at other times. For example, the predicate of a record subtype 1s not checked when a subcomponent 1s modified.
the new paragraphs:

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

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

Examples

subtype Basic_Letter is Character --

See A.3.2 for "basic letter".

with Static_Predicate => Basic_Letter in"A.."Z | 'a.."z2" | "E | '& | 'D | "¢
| BT
subtype Even_lnteger is Integer

with Dyvnanic _Predicate => Even Integer nod 2 = 0

Predi cate_Failure => "Even_| nt eger

Text_IO (see A.10.1) could have used predicates to describe some

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

Predi cate_Failure

Input _File_Type is Open_Fil e_Type

Dynani c_Predi cate => Mde (| nput_Fi

Predicate Failure => raise Mdde Err
Narme (I nput_File_Type);

subtype Qutput_File_Type is Open_File_Type
Wi th

subt ype
Wi th

Predi cate_Failure => raise Mde_Err
Name (Qutput_File_Type);

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

in Open_File_Type)
in Open_File_Type)
in Open_File_Type)
procedure Get (File : in Input_File\Type;
procedure Put (File : in Qutput File_Type;

Similarly for all of the other input and output subprograms.

3.5 Scalar Types

Inslert after paragraph 55: [8652/0123]

Argéoeftype Wide Wide String.

thg new paragraphs:

X'Wide Wide Image

nmust be a nultiple of 2";

type File_Type is limted private;
subtype Open_File_Type is File_Type
wi th Dynamic_Predicate => |Is_Open (Open_

=> raise Status_Error with "File not open";

Dynani c_Predi cate => Mbde (Qutput_File_Type) L=N'n_File,

retunn File_Mode;
return String;
return String;

Item:

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

For, a-prefix X that denotes an object of a scalar type (after any implicit dereference), the following attributes are defined:

common exceptional conditions as follows:

File_Type),

| e_Type) In_File;
or with "Cannot fead file: "

&

or with ~Cannot wite file: " &

out Character);

Item: in Character);

X Wide_Wide_Image denotes e resuit of catiing functon S Wide_Wide_Image willl ATg Deing X, wihere 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

© ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=63efca04733325d2bf2e551096b05ab8

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

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:

Dy:

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:

Replace paragraph 7.2:  [8652/0119]

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

Dy:

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

Replace paragraph 7.3:  [8652/0119]
S'Last Valid
S'Last_Valid denotes the largest value that belongs to S and satisfi€s the predicate of S. The value of this attribjate
is of the type of S.
Dy:
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.

B.5.9 Fixed Point Types

Replace paragraph 5: [8652/0124]
digits_constraint ::=
digits static_expression [range-constraint]
Dy:
digits_constraint ::=
digits static_simple~expression [range_constraint]
|Insert after paragraph 6: ([8652/0125]
For a type definedby.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 digitsdofthe first subtype) is specified by the expression given after the reserved word digits; this expression is
expected\torbe of any integer type.

he new:paragraph:
The simple_expression of a digits_constraint is expected to be of any integer type.
Replace-paragraph-48:—{8652/0124]

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

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

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

Replace paragraph 19: [8652/0124]

Thechaborationof @ digits _cornstraimt consists of the ehaborationof the Tange _constraint; if any Hf a range—constraimt
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, whete
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_constraint
is given, a check is made that the bounds of the range are both in the range —(10**D-1)*delta .. +(10¥%D—1)*delta, where
D is the value of the (static) simple_expression given after the reserved word digits. If this check-fails, Constraint Error
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 and
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 values in that subtype that satisfy its predicate, and each value of
that subtype that satisfies its predicate shall be covered by some discrete_choice (either explicitly or by others)

by

e Ifthe discriminant is of a static consfrained 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 predicates 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 (Tagreturns 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 wagnot declared by a derived type declaration), then No_Tag is returned.

by

The functien 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 was not defined by a derived_type_definition), then No_Tag is returned.

3.?.3 Abstract Types and Subprograms
Replace paragraph 6: [8652/0126]

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

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

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.

.10 Access Types
Replace paragraph 22: [8652/0118]

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

by:
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-wide, see 3.9.1

B.10.1 Incomplete Type Declarations
Replace paragraph 2.1:  [8652/0127]

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_typeldeclaration includes the reserved word tagged, it
declares a tagged incomplete view. An incomplete view of a type ig’a limited view of the type (see 7.5).

Dy:
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 tagged, it

declares a tagged incomplete view. If T denotes a tagged-incomplete view, then T'Class denotes a tagged incomplete viepw.
An incomplete view of a type is a limited view of the\type (see 7.5).

B.10.2 Operations of Access Types
Replace paragraph 7:  [8652/0128; 8652/0129]

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

by:

e  An entityorview defined by a declaration and created as part of its elaboration has the same accessibility level as
the innerniost master of the declaration except in the cases of renaming and derived access types described belpw.
Othér'than for an explicitly aliased parameter of a function or generic function, a formal parameter of a callablg
entity has the same accessibility level as the master representing the invocation of the entity.

Replace paragraph 10:  [8652/0130]

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

by:

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.

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

by

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

by

Replace paragraph 27.2: [8652/0133]

by

Inside a return statement that applies to a function F, when determining whether the accessibility level of afn
explicitly aliased parameter of F is statically deeper than the level of the return object of F, the level of thelreturn
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 considered to be the same as that of]
the level of the explicitly aliased parameter; for statically comparing with thelevel 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 the anonymous access type of an access
result of a function, when within a return statement that applies to'the function, the level of the master of the call
is presumed to be the same as that of the level of the master that €laborated the function body.

For determining whether a level is statically deeper thanthe level of the anonymous access type of an access
result of a function or generic function F, when withifi a return statement that applies to F or the return expressior
of expression function F, the level of the master-of'the call is presumed to be the same as that of the level of the
master that elaborated the body of F.

e D shall be discriminated in its full view and unconstrained in any partial view, and the designated
subtype of A shall be ungonstrained. For the purposes of determining within a generic body whether D is
unconstrained in any partial view, a discriminated subtype is considered to have a constrained partial
view if it is a descéndant 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 0f'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
the type; if its type is tagged, its nominal subtype is the first subtype of the type; otherwise, its nominal subtype is a
subtype of the type without any constraint or null_exclusion. Similarly, unless explicitly specified otherwise, for ah
attribute_reference that denotes a function, when its result type is scalar, its result subtype is the base subtypesof.ithe
type, when its result type is tagged, the result subtype is the first subtype of the type, and when the result type.is some
other type, the result subtype is a subtype of the type without any constraint or null_exclusion.

by:

specified otherwise, for an attribute_reference that denotes a value or an object, if its type is.scalar, then its nominal
subtype is the base subtype of the type; if its type is tagged, its nominal subtype is the first subtype of the type; otherwis
its nominal subtype is a subtype of the type without any constraint, null_exclusion, or prédieate. Similarly, unless
explicitly specified otherwise, for an attribute_reference that denotes a function, whenfits result type is scalar, its result

or predicate.

1.1.5 User-defined References

|nsert before paragraph 6: [8652/0135]

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

he new paragraph:

The Implicit Dereference aspect is nonoverridable (se¢*13.1.1).

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

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/d¢note may be.

Dy:
These aspects are inherited by descendants of T (including the class-wide type T'Class).
|nsert after paragraph 5:. “{8652/0135]

An indexable contaifier type is (a view of) a tagged type with at least one of the aspects Constant Indexing or
Variable Indexing 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_Iudexing aspect.

he new paragraph:
The-Constant_Indexing and Variable Indexing aspects are nonoverridable (see 13.1.1).
Delete paragraph 6: [8652/0135]
The Constant_Indexing or Variable Indexing aspect shall not be specified:
Delete paragraph 7: [8652/0135]
e on aderived type if the parent type has the corresponding aspect specified or inherited; or
Delete paragraph 8: [8652/0135]

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

© ISO/IEC 2016 — All rights reserved

An attribute_reference denotes a value, an object, a subprogram, or some other kind of programyentity. Unless explicifly

o

subtype is the base subtype of the type, when its result type is tagged, the result subtype’is the first subtype of the type, gnd
when the result type is some other type, the result subtype is a subtype of the typéwithout any constraint, null_exclusign,
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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
indexabte—contaimer—object prefix withrthe givemractuat—parameter—part; amd-withr the
indexable_container_object_prefix as the prefix of the prefixed view.

theg 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 haveyafieast 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{Components, all of them shall be of the
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-a’<> shall have at least one associated
component, and each needed component shall be associated with exaéctly one record_component_association. If a
record_component_association with an expression has two ormore associated components, all of them shall be of the
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 forimal 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 expression function, the initialization expression in an object_declaration, or a
default_expression (forya parameter or a component), when the nominal subtype of the corresponding formal parameter,
generic formal parametet, 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;

Replace 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
objectof the component subtype (see 3.3.1).

by

Each expression in an array_component_association defines the value for the associated component(s). For an
array_component_association with <>, the associated component(s) are initialized to the Default Component Value of
the array type if this aspect has been specified for the array type; otherwise, they are initialized by default as for a stand-
alone object of the component subtype (see 3.3.1).
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4.4 Expressions
Replace paragraph 3: [8652/0139; 8652/0122]

by:

relation ::=
simple_expression [relational_operator simple_expression]
| simple_expression [not] in membership_choice_list

Replace paragraph 3.2: [8652/0122]

by:

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

by:

Replace paragraph 4: [8652/0122]

by:

Replace paragraph 4.1:  [8652/0122]

Dy:

Replace paragraph 9.8: [8652/0140]

relation ::=
simple_expression [relational_operator simple_expression]
| tested_simple_expression [not] in membership_choice_list
| raise_expression

membership_choice ::= choice_expression | range | subtype_mark

membership_choice ::= choice_simple_expression | range | subtype_mark

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 the'tested 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.

If the tested type is tagged, then the tested_simple_expressiafyshall resolve to be of a type that is convertible (see 4.6)| to
the tested type; if untagged, the expected type for the testedxsimple_expression is the tested type. The expected type gf a
choice_simple_expression in a membership_choice, aid of a simple_expression of a range in a
membership_choice, is the tested type of the membership operation.

-+

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.

If a membership test inéludes one or more choice_expressions and the tested type of the membership test is limited, then
the tested type of th¢'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, thefi the tested type of the membership test shall have a visible primitive equality operator.

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 th

™

by:

nntaggpﬂ record type has a nonlimited par‘rial view, then the declaration shall occur in the visible part of the Pnr‘]ncing

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

If the profile of an explicitly declared primitive equality operator of an untagged record type is type conformant 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

For the evaluation of a membership test using in whose membership_choice_list has a single membership_choice, the]
tested_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.

Replace 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\.choice combined with
the short-circuit control form or else.

by

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

Replace paragraph 28.1: [8652/0122]

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

by

e The membership_choice is a choice_simpleexpression, 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-u§és predefined equality.

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

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

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

e The membetship_choice is a subtype_mark, the tested type is scalar, the value of the simple_expression
belongs to.the range of the named subtype, and the predicate of the named subtype evaluates to True.
by

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

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

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

by:

e The membership_choice is a subtype mark, the tested type is not scalar, the value of the
tested_simple_expression satisfies any constraints of the named subtype, the value satisfies the predicates of
the named subtype, and:
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Replace paragraph 30.1: [8652/0122]

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]

Dy:

Replace paragraph 30.3: [8652/0122]

Dy:

1.5.8 Quantified Expressions
|nsert before paragraph 1:  [8652/0141]

he new paragraph:

Replace paragraph 6: [8652/0141]

by:

Replace paragraph 8: [8652/0141]

172}

o if'the tested type is an access type and the named subtype excludes null, the value of the simple_expressjoni
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;is convertible to the tedted
type and its accessibility level is no deeper than that of the tested type; further, if.the designated type of the tesfed
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 tq
the tested type and its accessibility level is no deeper than that of'the tested type; further, if the designated type[of
the tested type is tagged and the tested_simple_expression iscaonnull, 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_parameéter_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 “éxpression, the loop_parameter_specification or iterator_specification is first
elaborated. The evaluation of a\quantified_expression then evaluates the predicate for each value of the loop paramefer.
These values are examined 1n'the order specified by the loop_parameter_specification (see 5.5) or
iterator_specification (see 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 parameter
in the orderspecified by the loop_parameter_specification (see 5.5) or iterator_specification (see 5.5.2).

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

by:

the domain Tave beeT CXalined, or Wien thie —predicate yictds Fatse for @ given vatte. ATy TXCCpPUon Taise
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 [T thic quanufier 1s some, the expression 1s 1Tuc 11 the evaluation ol any predicate yiclds ITue; evaluation ol
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]

e The accessibility level of the operand type shall not be statically deeper than that of thextatget type, unless thg
target type is an anonymous access type of a stand-alone object. If the target type is-that of such a stand-
alone object, the accessibility level of the operand type shall not be statically deegper; than that of the
declaration of the stand-alone object. 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

e The accessibility level of the operand type shall not be statically deepér than that of the target type, unless thd
target type is an anonymous access type of a stand-alone object Ifithe target type is that of such a stand-
alone object, the accessibility level of the operand type shall mot.be statically deeper than that of the
declaration of the stand-alone object.

Replace paragraph 24.21: [8652/0130]

e The accessibility level of the operand type shall net be statically deeper than that of the target type. In
addition to the places where Legality Rules normally 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 withina-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 valué. 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 valne:

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
targetisubtype.

Replace paragraph 56: [8652/0142]

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]

Tfam Accessibitity Check faits, Program_EITor 1S Taised. 1T @ predicate ChecK Tails, ASSEITIONS. ASSeITioON_EITOT 15 Taised
Any other check associated with a conversion raises Constraint_Error if it fails.

by:

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

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

Evaluation of a value conversion of a composite type either creates a new anonymous object (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 arid the 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 créated.

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

1.7 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 chécks that its value belongs to the subtype denoted by the subtype_mark. Thq
exception Constraint Error is raised if'this check fails.

Dy:

The evaluation of a qualified sexpression evaluates the operand (and if of a universal type, converts it to the type
determined by the subtype~mark) and checks that its value belongs to the subtype denoted by the subtype_mark. Thq
exception Constraint Erfor-s 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.

1.9 Static Expressions and Static Subtypes
Replace paragraph 11:  [8652/0122]

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

ed

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
memDbersnIp_cnoICe_IIST) of a static membership test that 1S preceded 1n the enclosing
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 predieate 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 predicate specification, predicate checks arg
enabled (see 11.4.2) for S2, and predicate checks are not enabled for Sl
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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

6.4 Case Statements
Replace paragraph 7:  [8652/0119]

e Ifthe selecting_expression is a name (including a type_conversion, qualified_exptéssion, or function_c3
having a static and constrained nominal subtype, then each non-others discrete_choice shall cover only valus
in that subtype that satisfy its predicate (see 3.2.4), and each value of that subtypé-that satisfies its predicate shall
be covered by some discrete_choice (either explicitly or by others).

)

w2

Dy:

e Ifthe selecting_expression is a name (including a type_conversion, qualified_expression, or function_c3
having a static and constrained nominal subtype, then each non-others discrete_choice shall cover only valug
in that subtype that satisfy its predicates (see 3.2.4), and each yalue’of that subtype that satisfies its predicates
shall be covered by some discrete_choice (either explicitly or by others).

)

w2

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

For the execution of a loop_statement with the iteration_scheme being for loop_parameter_specification, the
loop_parameter_specification 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 off
the loop_statement is complete. Otherwise, theZsequence_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 loop
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 reverge
is present, in which case the values-are assigned in decreasing order.

by:

For the execution of a loop statement with the iteration_scheme being for loop_parameter_specification, the
loop_parameter_spegcification 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 off
the loop_statemént 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 predicates of the subtype (or until the logp
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 reverse
is present; in which case the values are assigned in decreasing order.

b.5¢1 User-defined Iterator Types
msgd_aﬂeLpa;ag;aph 11: [8652/0135]

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

the new paragraph:

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

by:

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.

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

theg new paragraphs:

Inslert after paragraph 13:  [8652/0147]

thg new paragraph:

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.

In a container element iterator whose iterable_name has type T, if the iterable_name denotes a constantor-the
Variable Indexing aspect is not specified for T, then the Constant Indexing aspect shall be specified for\T~

The iterator_name or iterable_name of an iterator_specification shall not denote a subcomponént that depends on
discriminants of an object whose nominal subtype is unconstrained, unless the object is knewin to 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 cursor-suibtype of the type of the iterable_name is
a limited type at the point of the container element iterator.

For a forward container element iterator, the operation First of the“iterator type is called on the loop iterator, to produce thg
initial value for the loop cursor. If the result of calling Has Eletnent 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 thie,loop, with the only parameter to the indexing being the
current value of the loop cursor; then the Next operation of the iterator type is called with the loop iterator and the loop
cursor to produce the next value to be assigned to thetloop cursor. This repeats until the result of calling Has Element on
the loop cursor is False, or until the loop is left ag:a’éonsequence of a transfer of control. For a reverse container element
iterator, the operations Last and Previous are calléd 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 variable;indexing function.

Any exception propagated by thelexecution 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
function Dot _Product(Left, R ght : Vector) return Real, -- See3.0
Dy:
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

5.1.1 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 (seq
13.1.1):

Dy:

For a noninstance subprogram, a generic subprogram, or an entry, the following 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 & primitive subprogram of a tagged type T, a name that
denotes a formal parameter of type T is interpreted as havingtype T'Class. Similarly, a name that denotes a formal acce
parameter of type access-to-T is interpreted as having typé.access-to-T'Class. This ensures that the expression is well-
defined for a primitive subprogram of a type descendeddrom T.

w

by:

Within the expression for a Pre'Class or Post'Cldss aspect for a primitive subprogram S of a tagged type T, a name that
denotes a formal parameter (or S'Result) oftype 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 formgl
access parameter (or S'Result) of type@ccess-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.

|nsert 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¢h
class-wide precondition ‘expression that applies to S1 fully conforms to some class-wide precondition expression that
applies to S2 and\each class-wide precondition expression that applies to S2 fully conforms to some class-wide
precondition expression that applies to S1.

he new paragraphs:

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

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

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

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

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

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

parameters of the corresponding inherited or overriding subprogram S (or to the corresponding subprogram S
1itself)

Inslert after paragraph 22: [8652/0134]

theg new paragraph:

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

by

Inslert after paragraph 35: [8652/0134]

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

e adependent_expression of a case_expression;

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 to'‘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 implicit ¢onstant 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 acegpt statement.

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

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

anonymous : constantT Class := T dass (X);

X ad : T renages’ T(anonymous) ;

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

e Otherwise

X ddo—constant S := X

where-S)is the nominal subtype of X. This includes the case where the type of S is an anonymous array type or
auniversal type.

Fh€¢ nominal subtype of X'Old is as implied by the above definitions. The expected type of the prefix of an Old
attribute 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.

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:

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

Dy:

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

Dy:

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

by:

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.

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 postcendition
check that is part of a call on a primitive subprogram of type T includes all class-wide postcondition expressSionts
originating in any progenitor of T, even if the primitive subprogram called is inherited from a type T1 and some 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 perfgrined 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 expressiofisyverified 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 some of the
postcondition expressions do not apply to the corresponding primitive subprogramof T1. Any operations within a class
wide postcondition expression that were resolved as primitive operations of the (notional) formal derived type NT, are i
the evaluation of the postcondition bound to the corresponding operations,6P'the type identified by the controlling tag of
the call on S. This applies to both dispatching and non-dispatching calls’en S.

=

The class-wide precondition check for a call to a subprogram ér'enitry consists solely of checking the class-wide
precondition expressions that apply to the denoted callable éntity (not necessarily the one that is invoked).

The class-wide precondition check for a call to a sybprogram 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'tesolved as primitive operations of the (notional) formal derived type NT
are in the evaluation of the precondition bound to the corresponding operations of the type identified by the controlling fag
of the call on S. This applies to both dispatehing and non-dispatching calls on S.

A parameter of a by-reference type is passed by reference, as is an explicitly aliased parameter of any type. Each value ¢f
a by-reference type has an associated object. For a parenthesized expression, qualified_expression, or type_conversipn,
this object is the onerassociated with the operand. For a conditional_expression, this object is the one associated with fthe
evaluated depepdent_expression.

A parameter of a by-reference type is passed by reference, as is an explicitly aliased parameter of any type. Each value ¢f
a by-teference type has an associated object. For a parenthesized expression, qualified_expression, or view conversiof,
this, object 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

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

Replace paragraph 13: [8652/0118]

by:

NOTES

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

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

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

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

6.3.1 Conformance Rules

Replace paragraph T0.T: _ [8652/0T51]

by

R

D

by

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

by

Insert after paragraph 20: [8652/0152]

thg new paragraph:

Replace paragraph 21: [8652/0152]

by

6.4.1,Parameter Associations
Insert-after paragraph 5:  [8652/0142]

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

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 Entry.er
By Protected Procedure.

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

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

e  The default calling convention is entry for an entry.

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

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-té‘a direct_name (or character_literal) or to a different expanded name
in the other; and

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

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
ong ‘derotes the same declaration as the corresponding direct_name, character_literal, or selector_name in
thetother, or they denote corresponding declarations occurring within the two expressions; and

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

the new paragraph:

24

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.

[nsert after paragraph 6.2: [8652/0133]

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

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

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

e For a scalar type that has the Default Value aspect specified, the formal parametér’is initialized from the
value of the actual, without checking that the value satisfies any constraint or @hy predicate;

Dy:

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 cenStraint or any predicate. Furthermore,
the actual parameter is a view conversion and either

e there exists no type (other than a root numeric type) thatis 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;

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

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 i$ that of the type of the subtype_indication if it is specific, or otherwise
that of the value of the expression. A cheek is made that the master of the type identified by the tag of the result includ]
the elaboration of the master that elaborated the function body. If this check fails, Program_Error is raised.

Dy:

If the result type of a functien'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(ofjthe return object is that of the value of the expression, unless the return object is defined |
an extended_return_object_declaration with a subtype_indication that is specific, in which case it is that of the typ|
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 the master that elaborated the function body. If this check fails, Program_Error is raised.

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

expression_function_declaration ::
[overriding_indicator]
function_specification is

—

y

[¢]

L H A}
(CAMITOOIUNT)

[aspect_specification];

by:

expression_function_declaration ::
[overriding_indicator]
function_specification is
(expression)

© ISO/IEC 2016 — All rights reserved
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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.

Replace paragraph 5: [8652/0132]

If the result subtype has one or more unconstrained access discriminants, the accessibility level of the angnymous access
type of each access discriminant, as determined by the expression of the expression function, shall n6t be statically
deeper than that of the master that elaborated the expression_function_declaration.

by

If the result subtype has one or more unconstrained access discriminants, the accessibility level of the anonymous 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.

Replace paragraph 6: [8652/0132]

An expression_function_declaration declares an expression function. Axcompletion is not allowed for an
expression_function_declaration; however, an expression_function ‘declaration can complete a previous
declaration.

by
An expression_function_declaration declares an expressien-function. The return expression of an expression function i
the expression or aggregate of the expression_functiof; declaration. A completion is not allowed for an

expression_function_declaration; however, an expréssion_function_declaration can complete a previous
declaration.

Replace 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 thecsubprogram_body executes an implicit function body containing only a
simple_return_statement whose expression is that of the expression function.

by

The execution of an expression)function is invoked by a subprogram call. For the execution of a subprogram call on an
expression function, the execution of the subprogram_body executes an implicit function body containing only a
simple_return_statenient 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.

Dy:

/.3.2 Type Invariants
Replace paragraph 1:  [8652/0155]

Dy:

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

by:

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

Dy:

In this case, the derived type inherits no characteristics from that ancestor, but nevertheless is within the derivation clas§ of
the ancestor for the purposes of type conversion, the "covers" relationship, and matching against a formal derived type- [n
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 indirectly from an ancestof
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 thatancestor, but
nevertheless is within the derivation class of the ancestor for the purposes of type conversion, the\'covers" 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.

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

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

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’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_typé declaration, a private_extension_declaration, or a full_type declaration for pn
interface type. Type tlnvariant'Class determines a class-wide type invariant for a tagged type.

Within an invariant expression, the identifier of the first subtype of the associated type denotes the current instance of the
type. Within an invariant 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.awinivariant expression, the identifier of the first subtype of the associated type denotes the current instance of the
type.sWithin an invariant expression for the Type Invariant aspect of a type T, the type of this current instance is T. Within
anm-nvariant expression for the Type Invariant'Class aspect of a type T, the type of this current instance is interpreted as
though it had a (notional) type NT that is a visible formal derived type whose ancestor type is T. The effect of this
interpretation is that the only operations that can be applied to this current instance are those defined for such a formal

derived type.

Insert after paragraph 6: [8652/0157]

The Type Invariant'Class aspect shall not be specified for an untagged type. The Type Invariant aspect shall not 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
speciiied objects):

by

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):

Replace paragraph 10:  [8652/0158; 8652/0159]
e  After successful default initialization of an object of type T, the check is performed on the new object;
by

e  After successful initialization of an object of type T by default (see 3.3.1), the check is performed 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 deferred constant is visible outside the
immediate scope of T, the check is performed on the part(s) of type T;

Replace paragraph 15: [8652/0160]

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

by

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;

Replace paragraph 17:  [8652/0157]

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

by

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

Delete paragraph 18: [8652/0157]

e is visible outgside-the immediate scope of type T or overrides an operation that is visible outside the
immediate-scope of T, and

Replace paragraph 19: _]8652/0157; 8652/0161; 8652/0162]

e  has aTesult 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.

by

e and either:

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

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

e and either:
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e T isa private type or a private extension and the subprogram or entry is visible outside the immediate
scope of type T or overrides an inherited operation that is visible outside the immediate scope of T, or

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

16

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

of T.
Insert after paragraph 20: [8652/0157]
The check is performed on each such part of type T.

he new paragraph:

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

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 o
corresponding aspect specification applicable to a given type, then the respective invariant expression is considered
enabled.

Dy:

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

|nsert after paragraph 22: [8652/0156; 8652/0125]

The invariant check consists of the evaluation of each enabled invariantiexpression that applies to T, on each of the objq
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 thanjone evaluation of an invariant expression, either for
multiple objects of a single type or for multiple types with invariants, the evaluations are performed in an arbitrary orde
and if one of them evaluates to False, it is not specified whether the others are evaluated. Any invariant check is perforn
prior to copying back any by-copy in out or out parameters: Invariant checks, any postcondition check, and any constraj
or predicate checks associated with in out or out paranieters 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
any operations within the invariant expression that were resolved as primitive operations of the (notional) formal derive
type NT are bound to the correspondingjoperations of type T1 in the evaluation of the invariant expression for the check]
TL.

/.5 Limited Types

Replace paragraph 2.9:  [8652/0132]

e the expression of an expression_function_declaration (see 6.8)
Dy:

e thedfeturn expression of an expression function (see 6.8)

is

=5

Cts

hed
int

=

on

© ISO/IEC 2016 — All rights reserved

29


https://standardsiso.com/api/?name=63efca04733325d2bf2e551096b05ab8

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

Section 8: Visibility Rules

8.1 Declarative Region
Insert after paragraph 2: [8652/0163]
e any declaration, other than that of an enumeration type, that is not a completion of a previous declaration;

th

h.

e an access_definition;

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

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

thg new paragraph:

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

8.6 The Context of Overload Resolution
Replace paragraph 9: [8652/0165]
e The expression of a case_statement.

by
e The selecting_expression of a case_statement or case) “expression.
Insert after paragraph 17:  [8652/0166]

e Ifausage name appears within the declarative regipn of a type_declaration and denotes that same
type_declaration, then it denotes the currentdnstance of the type (rather than the type itself); the current
instance of a type is the object or value of thestype 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, then 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 parameter,or result of an access-to-subprogram type.

thg new paragraph:

Within an aspect_spgectification for a type or subtype, the current instance represents a value of the type; it is not
an object. The nominal‘subtype of this value is given by the subtype itself (the first subtype in the case of a
type_declaration),jprior 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 usagéitame.

Replace paragraph27:1: [8652/0122]

Other than fordhe simple_expression of a membership test, if the expected type for a name or expression is not the
same as thie actual type of the name or expression, the actual type shall be convertible to the expected type (see 4.6);
further4fthe expected type is a named access-to-object type with designated type D1 and the actual type is an anonymous
acgess-to-object type with designated type D2, then D1 shall cover D2, and the name or expression shall denote a view
with*an accessibility level for which the statically deeper relationship applies; in particular it shall not denote an access

4 4 d o1 los i
paraitiicivl 11Ul a4 Staliu=aivliv aLlLiLss UUJLLUL.

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

30 © ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=63efca04733325d2bf2e551096b05ab8

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

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]

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.

by

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

by

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

theg new paragraphs:

R

D

blace paragraph 4: [8652/0168]

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

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

Within the body of a protected function (or a function deelared 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 procedure{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).

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 aspect-Exclusive_Functions is Boolean. If not specified (including by inheritance), the aspect is
False.

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

A'mew 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 protected function. This rule is expressible in terms of the

by:

32

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 wi
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 wi

th

th

The protected Object, either 10T exclusive read-write access 11 the protected action 1s 10T a call on an exclusive
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 cempleting thg
associated protected action, the entry queues (if any) of the protected object are serviced (see 9.5.3).

by:

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

D.5.3 Entry Calls
Replace paragraph 15:  [8652/0168]

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

by:

e Ifafter performing, as part of a protected action on the associated protected object, an exclusive protected
operation on the object, the entry is checked and found 4o 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 variable or attribute referenced by the condition (directly or

condition was last evaluated.
Dy:

When the entry of a protected object is,¢hecked to see whether it is open, the implementation need not reevaluate the
condition of the corresponding entry(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 eyaluated.

D.5.4 Requeue Statements
|Insert after paragraph 5; ) [8652/0169]

If the requeue target has parameters, then its (prefixed) profile shall be subtype conformant with the profile of the
innermost enClgsing callable construct.

he new paragraphs:

widepostcondition expression P1 that applies to E1, there shall exist a postcondition expression P2 that applies to the
requeue target E2 such that

indirectly) has been altered by the execution (or cancellation) of a protected procedure or entry call on the object since the

Given'atequeue statement where the innermost enclosing callable construct is for an entry E1, for every specific or claps-

=

J F11s Tully coniormant with the eXpression produced by replacing cach reierence m FZ 1o a Tormal parameter o1

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

identify ing the target task or prntpotpd nhjpr‘t and the m(lnmeeinn idpntif‘ving the entrv within an entryv family_if any_The

by

Re

by

9.1
Insert after paragraph 13:  [8652/0170]

thg new paragraph:

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 familydf any.
Precondition checks are then performed as for a call to the requeue target entry or subprogram. The entry- body or
accept_statement enclosing the requeue_statement is then completed, finalized, and left (see 7:6.\)-

blace paragraph 12:  [8652/0169]

If the requeue target named in the requeue_statement has formal parameters, then during the\éx€cution of the
accept_statement or entry_body corresponding to the new entry, the formal parameters,denote the same objects as did
the corresponding formal parameters of the callable construct completed by the requeue.dnany 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 parameters,.then during the execution of the
accept_statement or entry_body corresponding to the new entry and duringthe checking of any preconditions of the
new entry, the formal parameters denote the same objects as did the corrésponding 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

sel ect
del ay 5.0;
Put _Li ne("Cal cul ati on does notconverge");
t hen abort
-- This calcul ation shouhd_finish in 5.0 seconds;
-- if not, it is assuged’'to diverge
Horri bly_Conplicated (Recursive_Function(X, YY)
end sel ect;

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

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

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

elaborating the library unit, shall be pure. All compilation units of a declared pure library unit shall depend semanticalty
only on declared pure library_items. In addition to the places where Legality Rules normally apply (see 12.3), these rulgs
also apply in the private part of an instance of a generic unit. Furthermore, the full view of any partial view declared in the

visible part of a declared pure library unit that has any available stream attributes shall support external stréaming (see
13.13.2).

he new paragraph:

Erroneous Execution

Execution is erroneous if some operation (other than the initialization or finalization of the ©bject) modifies the value of a
constant object declared at library-level in a pure package.
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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
same handled_sequence_of statements shall not cover the same exception.

theg new paragraph:

An exception_name of an exception_choice shall denote an exception.

11.3 Raise Statements and Raise Expressions
Inslert after paragraph 2:  [8652/0139; 8652/0124]

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

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

If a raise_expression appears within the expression of one of the following contexts, 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.

Replace 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.

by

The exception_name, if any{ of‘a 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.

Replace paragraph 3.4:\ ~[8652/0139; 8652/0124; 8652/0125]
The expression, if any, in a raise_statement, is expected to be of type String.
by

The steing” expression or string_simple_expression, if any, of a raise_statement or raise_expression is expected to
be ofitype String.

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

To raise an exception is to raise a new occurrence of that exception, as explained in 11.4. For the execution of a
raise_statement with an exception_name, the named exception is raised. If a string_expression is present, the
expression is evaluated and its value is associated with the exception occurrence. For the execution of a re-raise
statement, the exception occurrence that caused transfer of control to the innermost enclosing handler is raised again.
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by:
To raise an exception is to raise a new occurrence of that exception, as explained in 11.4. For the execution of a
raise_statement with an exception_name, the named exception is raised. Similarly, for the evaluation of a
raise_expression, the named exception is raised. In both of these cases, if a string_expression or
string_simple_expression is present, the expression is evaluated and its value is associated with the exception
occurrence. For the execution of a re-raise statement, the exception occurrence that caused transfer of control to the
innermost enclosing handler is raised again.

NOTES

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

f11.4.1 The Package Exceptions
Replace paragraph 10.1:  [8652/0139; 8652/0124]

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. Forthe occurrence raised by
raise_statement with an exception_name and a string_expression, the message is the 8tring_expression. For the
occurrence raised by a raise_statement with an exception_name but without a string, (expression, the message is a
string giving implementation-defined information about the exception occurrence. Eor'an occurrence originally raised i
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.

by:

call to Raise Exception, the message is the Message parameter passed to Raise Exception. For the occurrence raised by
raise_statement or raise_expression with an exception_name and a string_expression or
string_simple_expression, the message is the string_expressijon or string_simple_expression. For the occurrence
raised by a raise_statement or raise_expression with an-éxception_name but without a string_expression or
string_simple_expression, the message is a string giving\mplementation-defined information about the exception
occurrence. For an occurrence originally raised in sonie’other manner (including by the failure of a language-defined
check), the message is an unspecified string. In all cases, Exception Message returns a string with lower bound 1.

© ISO/IEC 2016 — All rights reserved
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Exception_Message returns the message associated with the given Exception Occurrence. For an occurrence raised by §
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Section 12: Generic Units

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

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

by
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 fype shall
be tagged if and only if the formal derived type is a private extension. If the reserved word synchronized appears in the
declaration of the formal derived type, the actual type shall be a synchronized tagged type.

Inslert after paragraph 15: [8652/0133]

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

thg new paragraph:

When enforcing Legality Rules, for the purposes of determining within a generic body.whether a type is unconstrained in
any partial 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.
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Section 13: Representation Issues

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

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

by:

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

Replace paragraph 9.1:  [8652/0174]

An operational item that directly specifies an aspect of an entity shall appear before the entity is_ftozen (see 13.14). If ap
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 of the entity.

Dy:

An operational item that directly specifies an aspect of an entity shall appear before.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.

Replace paragraph 10:  [8652/0175]

™

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

Dy:

For an untagged derived type, it is illegal to specify @¢ype-related representation aspect if the parent type is a by-refererjce
type, or has any user-defined primitive subprogranis. Similarly, it is illegal to specify a nonconfirming type-related
representation aspect for an untagged by-reference type after one or more types have been derived from it.

f13.1.1 Aspect Specifications
Replace paragraph 18:  [8652/0176; 8652/0135]

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

by:

A language-defined @spect shall not be specified in an aspect_specification given on a completion of a subprogram or
generic subprogrann;

If an aspect ofta-derived type is inherited from an ancestor type and has the boolean value True, the inherited value shal
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
thatiis®a name.

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

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

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

Replace paragraph 28: [8652/0177]

If the aspect_mark includes 'Class, then:

by

Re

by

De

13
D

[]

Inslert after paragraph 7:  [8652/0179]

theg new paragraph:

Re

by

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

blace paragraph 32: [8652/0178]

Any aspect specified by a representation pragma or library unit pragma that has a local_name as its singlejargument 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.

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 aspéect_definition is expected to be
of type Boolean. The expression shall be static. Notwithstanding what this InternationalStandard 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 occurs|
in the aspect_specification, rather than the first freezing point of the associatéd package.

ete paragraph 34: [8652/0135]

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

.2 Packed Types
ete paragraph 6.1: [8652/0179]

If a packed type has a component that is not of a by-reférence 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.

The recommended level of support forpfagma Pack is:

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.

blace paragraph 8: [8652/0179]

e For a packedrecord 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 toemponent 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]

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

a7 4 IQcE2Nn40N01
T 1T I, [OO9Z7UTOU]

The actual parameter shall be a name that denotes an object. The object denoted by the actual parameter cdn bg

object denoted by the actual parameter occupies exactly the same bits as the representation of the object'denotg
by X; otherwise, it returns False.

Dy:

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

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

nominal subtype of X evaluates to True. The value of this atttibute is of the predefined type Boolean.
Dy:
X'Valid

Yields True if and only if the object denoted by X is'normal, has a valid representation, and then, if the precedi

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

Replace paragraph 12:  [8652/0119]
23 X'Valid is not considered to be a read, 0f X; hence, it is not an error to check the validity of invalid data.
Dy:

23 Determining whether X isaiofmal and has a valid representation as part of the evaluation of X'Valid is not considered {
include an evaluation of X;(hence, it is not an error to check the validity of an object that is invalid or abnormal. Determinis
whether X satisfies the predicates of its nominal subtype may include an evaluation of X, but only after it has been determij
that X has a valid repgesentation.

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

f13.11 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 stora
for the-pool is reclaimed when the master containing the declaration of the access type is left. If the implementation can
satisfy the 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.

Dy

any type. This function evaluates the names of the objects involved and returns True if the representation.of th¢

Yields True if and only if the object denoted by X is normal, has*aValid representation, and the predicate of th¢

of

of

d

g
hed

U

hot

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.

.11.2 Unchecked Storage Deallocation

Replace paragraph 10: [8652/0182]

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

by

Inslert after paragraph 15:  [8652/0182]

theg new paragraphs:

13
Re
by

Re

by

Insert after paragraph 4:  [8652/0164]

thg new paragraph:

Re

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

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

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 (s¢ebelow). If there is no explicit
or implicit dereference, then it is a bounded error to evaluate an expression whose result is-a dangling reference. If the

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

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

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

blace paragraph 3.1:  [8652/0164]
storage_pool_indicator ::= storage_pool_name | null

storage_pool_indicator ::= storage-pool_name | null | Standard
The storage_pool_name shall denote-a variable.

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

blace paragraph 4.1 [8652/0164]

If the pragm@/is used as a configuration pragma, the storage _pool_indicator shall be null, and it defines the default poo
to be nullsyithin 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
defatilt-pool within the immediate scope of the pragma to be either null or the pool denoted by the storage_pool_name,
excoept within the immediate scope of a later pragma Default Storage Pool. Thus, an inner pragma overrides an outer one.

by:

If the pragma is used as a configuration pragma, the storage_pool_indicator shall be either null or Standard, and it
defines the default pool to be the given storage_pool_indicator within all applicable compilation units (see 10.1.5),
except within the immediate scope of another pragma Default Storage Pool. Otherwise, the pragma occurs immediately
within a sequence of declarations, and it defines the default pool within the immediate scope of the pragma to be the given
storage_pool_indicator, except within the immediate scope of a later pragma Default Storage Pool. Thus, an inner
pragma overrides an outer one.
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Replace paragraph 5: [8652/0164; 8652/0183]

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

Replace paragraph 6.2:  [8652/0164]

Dy:
Replace paragraph 6.3: [8652/0164]

Dy:

f13.11.4 Storage Subpools
Replace paragraph 20: [8652/0184]

by:

nseért after paragraph 31:  [8652/0185]

The language-defined aspect Default Storage Pool may be specified for a generic instance; it defines the default peol fpr
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 Standard
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 the'aspect_definitign
shall be a name that denotes a variable. This aspect overrides any Default Storage Pool pragniaithat might apply to thg
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, Pool attribute is that pool.

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

Otherwise (including when the default pool is specifiéd~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 popl
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 subpool 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 bietongs to a single storage pool (which will always be a pool that supports subpools). An access to the popl
that a subpe0dl belongs to can be obtained by calling Pool of Subpool with the subpool handle. Set Pool of Subpool
causes the subpool of the subpool handle to belong to the given pool; this is intended to be called from subpool
constefictors like Create Subpool. Set Pool of Subpool propagates Program_Error if the subpool already belongs to a
poolIf'Set Pool of Subpool has not yet been called for a subpool, Pool of Subpool returns null.

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.

© ISO/IEC 2016 — All rights reserved 43


https://standardsiso.com/api/?name=63efca04733325d2bf2e551096b05ab8

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

13

Ins

.11.5 Subpool Reclamation
ert 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
Re

by

Re

.11.6 Storage Subpool Example

blace 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) is. new
Subpool s. Root _St or age_Pool _Wth_Subpools with record

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

blace paragraph 28: [8652/0126]

- - Correct the alignment if necessary:

Pool . Next _Al | ocation : = Pool . Next_Al|ocation +
((-Pool . Next _All ocation) nod Alignnent);

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

end if;

St or age_Address : = Pool . Storage (Pool . Next _Al |l ocation)' Address;

Pool . Next _Al l ocation : =
Pool . Next _Al |l ocation-+ Size_|In_Storage_El ements;

end Al | ocat e_From Subpeosl

by
- - Check for the maximum supported alignment, which is the alignment of the storage area:
if Alignment\> Pool. Storage' Alignnment then
rai se_Program Error;
end if;
- - Cortéct the alignment if necessary:
Pool-Next Al l ocation : = Pool.Next_Allocation +
(L - Pool . Next _Al'l ocation) nmod Alignnent);
I'f. Pool . Next _All ocation + Size_In_Storage_El emrents >
Pool . Pool _Si ze then
rai se Storage_Error; -- Outofspace.
end if;
St orage_Address : = Pool . Storage (Pool.Next Al location)' Address;
Pool . Next Allocation :=
Pool . Next _Al'l ocation + Size_|In_Storage_ El enments;
end Al |l ocat e _From Subpool ;
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13.13.2 Stream-Oriented Attributes
Replace paragraph 38: [8652/0177; 8652/0187]

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

Dy:

The stream-oriented attributes may be specified for any type via an attribute_definition_clause. Alternatively, eachof]
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 attributé. followed by
'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 shallistatically denote a
subprogram that is not an abstract subprogram. Furthermore, if a specific stream-oriented attributg is specified for an
interface type, the subprogram name given in the attribute_definition_clause or aspect_spegification shall statically
denote a null procedure.

Replace paragraph 49: [8652/0188]

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

by:

)

An attribute_reference for one of the stream-oriented attributes is illegal unless the attribute is available at the place o
the attribute_reference. Furthermore, an attribute_reference for I'Input is illegal if T is an abstract type. In addition fo
the places where Legality Rules normally apply (see 12.3), thesé\rules also apply in the private part of an instance of a
generic unit.

Unless inherited from a parent type, if any, for an untaggéd\type having a task, protected, or explicitly limited record pa
the default implementation of each of the Read, Write, Input, and Output attributes raises Program Error and performs o
other action.

ke

f13.14 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, causd
freezing of each entity and profile{declared 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 fot
an incomplete type; it only Causes freezing of an incomplete type if the body is within the immediate scope of the
incomplete type.

w

Dy:
The end of a declarative_part, protected_body, or a declaration of a library package or generic library package, causgs
freezing of eaelicentity and profile declared within it, except for incomplete types. A proper_body, body_stub, or
entry_body.causes freezing of each entity and profile declared before it within the same declarative_part that is not afp
incompléte-type; it only causes freezing of an incomplete type if the body is within the immediate scope of the incomplgte
type:

|nsert 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.

Re

by

Re

by

Re

by

Replace paragraph 10.2:~ \.[8652/0132]

by

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

blace paragraph 5.2: [8652/0132]

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

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

blace paragraph 8: [8652/0132]

A static expression (other than within an aspect_specification) causes freezing wher€ it occurs. An object name or
nonstatic expression causes freezing where it occurs, unless the name or expressioni$ 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 anothier construct or at the freezing point of an
associated entity.

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

blace 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 funetion call causes freezing, the profile of the function is frozen. Furthermore, if a
parameter of the call 1§ 'defaulted, the default_expression for that parameter causes freezing. If the function call
is to an expressiofl function, the return expression of the expression function causes freezing.

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

e At the place where a generic_instantiation causes freezing of a callable entity, the profile of that entity is frozen|

Ull}\/bb t}l\.z fuuua} DU‘UIJIUBL arlr bUll\/bPUlldillé t\) t‘ll\/ ba}}ﬂl}}b blltit_y 11ab a lJal alll\/t\/l Ul lbbult ufa fuuua} uutaééud
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]

by:

Re

by

Re

by

A.

Inslert after paragraph 10:  [8652/0194]

thg new paragraph:

A
Inslert after paragraph 28: . [8652/0194]

thg new paragraphs:

A.

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.

.11 String Encoding

The implementation shall ensure that each language-defined subprogram is reentrant in the sense that concurrent calls o
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-of the default
input-output files, the subprogram is considered to have a parameter of Current Input or Current Output'(as appropriate).

blace paragraph 54: [8652/0193]

e By a Decode function when a UTF encoded string contains an invalid encoding{gequence.

e By a Convert or Decode function when a UTF encoded string containgran\ihvalid encoding sequence.
blace paragraph 55: [8652/0193]

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

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

B.1 The Generic Package Sequential_lO
function Is_Open(File : in*E¥l e_Type) return Bool ean;

procedure Flush (Filess in File_Type);

B.2 File Management
Returns True if the file is open (that is, if it is associated with an external file); otherwise, returns False.

protedure Flush(File : in File_Type);

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

mode of the file is In:File.

8.4 The Generic Package Direct_IO

Insert after paragraph 10:  [8652/0194]

function Is_Open(File : in File_Type) return Bool ean;
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the new paragraph:
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
A.8.2Z)[Strecams.stream 10 (sce A.12.1)]. IT Fil¢ 1S not explicitly specitied, Current_Output is uscd.

by:

The effect of Flush is the same as the corresponding subprogram in Sequential IO (see A.8.2). If File 4sinot
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;
by:

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(Ereate, Open, Close, Delete, Reset, Mode,
Name, Form, and Is_Open) are available for stream files.

by:

The subprograms given in subclause A.8.2 for the control of external 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 witl the internal file (by flushing any internal buffers) without closing
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-ptovide 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 <
for any values X and Yy, then forall other values z, (X < z) or (z <Y).

he new paragraphs:
Static Semantics

Certain subprograms declared within instances of some of the generic packages presented in this clause are said to perfq
indefinite insertion. These subprograms are those corresponding (in the sense of the copying described in subclause 12.]

to subprograms that have formal parameters of a generic formal indefinite type and that are identified as performing
indefinit€insertion in the subclause defining the generic package.

q
3

~

If assubprogram 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 describpd
H 2 2\ ¢ 4 M N = M H 1a + M ot 1o dafio e ¢ Tl N 1 £ d
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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
lauguagc-dcﬁucd bu‘UPlUgldlll i,‘lldl ib dCﬁllCd [49) tdlllpcl Wil,ll i,llC CUursuIs Uf ‘VI’ ‘lCdVillg \Vl ulllllUdiﬁUd. Sillliidl iy, WllCll
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), lea¥ing'V
unmodified.

by
When tampering with cursors is prohibited for a particular vector object V, Program_Error is propagated(by @ call of any
language-defined subprogram that is defined to tamper with the cursors of V, leaving V unmodified. Similarly, when
tampering with elements is prohibited for a particular vector object V, Program_Error is propagated.by a call of any
language-defined subprogram that is defined to tamper with the elements of V (or tamper with the|cursors of V), 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 particularTist object L, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tampex 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 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 ig'defined to tamper with the elements of L (or tamper with the cursors of L), leaving L
unmodified. These chegks are made before any other defined behavior of the body of the language-defined subprogram.

A.[18.4 Maps
Replace paragraph-15.1:  [8652/0197]

When tarmipéring 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
tampeting with elements is prohibited for a particular map object M, Program_Error is propagated by a call of any
langtiage-defined subprogram that is defined to tamper with the elements of M (or tamper with the cursors of M), leaving

W& I B A |
VI uliouIIircu.

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

fiad

.
e eds
Dy:

When tampering with cursors is prohibited for a particular set object S, Program_Error is propagated by a call ¢flany
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 callefiany language-
defined subprogram that is defined to tamper with the elements of S (or tamper with the cursors of S),deaving S
unmodified. These checks are made before any other defined behavior of the body of the language+detined 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 th|
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 containedvn that node, if any). A cursor keeps
designating the same node (and element) as long as the node is part of the cdntainer, even if the node is moved within tH
container.

w

[¢)

Dy:

A multiway tree container object manages a tree of nodes, consisting of a root node and a set of internal nodes; each
internal node contains an element and pointers to the parent, fitst ¢hild, 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 containet!

Replace paragraph 3: [8652/0198]

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

Dy:

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

Replace paragraph™90:~ [8652/0197]

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
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
Gnmodified.

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

R

(]

by

Replace paragraph 157: [8652/0199]

by

Replace paragraph 159: [8652/0199]

by

blace paragraph 155: [8652/0199]

pIULCCdiIlg ill d L,‘lt?ptil-ﬁl SU UIdCI. Tampt:liug Wil.h L‘llC CUIrsors Uf CUlll.d.illCl ib plU‘lli‘UilCd dul illg L‘llt? C)&CbuliU[l de
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 with
the node designated by Position and proceeding in a depth-first order. Tampering with the cursars of the tree that
contains the element designated by Position is prohibited during the execution of a call on Progess.all. Any
exception raised by Process.all is propagated.

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Itetate 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 value 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 objeCf 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) that will generate a value for a loop parameter (see 5.5.2) designating
each element in Container, starting from theiroot node and proceeding in a depth-first order. Tampering with the
cursors of Container is prohibited while tlie/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_Element, then Constraint_Error is propagated. Otherwise, Iterate Subtree returns an
iterator object (see 5.5.1) that'will generate a value for a loop parameter (see 5.5.2) designating each element in
the subtree rooted by the'node 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 of the container that contains the node designated by Position is prohibited while the iterator
object exists (in particular, in the sequence_of _statements of the loop_statement whose
iterator_speCification denotes this object). The iterator object needs finalization.

If Rosition equals No_Element, then Constraint_Error is propagated. Otherwise, Iterate Subtree returns an
iterator object (see 5.5.1) that will generate a value for a loop parameter (see 5.5.2) designating each element in
the subtree rooted by the 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 (Il particutar, in the SequeNce_of_Statermentsof the foop_staterment 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:

TL ficaac MO A A Teocaoxt D 4D 1 1 N aat thaot b £ 11Avm‘»«f
TTHCOPCTattoOnS— o< 5 7 xp pont SOt T T O POt IO pPTaC o oromonsant— 1T O v COtortrat v oo 1ot ar parartotcr

type Element Type perform indefinite insertion (see A.18).

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.

he new paragraph:

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

A.18.13 The Generic Package Containers.Indefinite_Hashed/Maps
|nsert 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.

he new paragraph:

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

A.18.14 The Generic Package ContainersiIindefinite_Ordered_Maps
|nsert 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.
he new paragraph:

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

A.18.15 The Generic. Package Containers.Indefinite_Hashed_Sets
|nsert after paragraph4:— [8652/0196]

e The acttial Element parameter of access subprogram Process of Update Element Preserving Key may be
constrained even if Element Type is unconstrained.
he 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.16.16 The Generic Package Containers.Indefinite_Ordered_sSets
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:

A.

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).

18.17 The Generic Package Containers.Indefinite_Multiway_Trees

Insert after paragraph 7:  [8652/0196]

theg new paragraph:

Re

by

Re

by

Re

by

Re

by

A.

.18.18 The Generic Package Containers.Indefinite_Holders

.18.25 The Generic-Package Containers.Bounded_Multiway_Trees

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

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).

blace paragraph 35: [8652/0197]

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

When tampering with the element is prohibited for a particular holder object H,Rrogram_Error is propagated by a call of
any language-defined subprogram that is defined to tamper with the element of H, leaving H unmodified. These checks arg
made before any other defined behavior of the body of the language-defined'subprogram.

blace paragraph 39: [8652/0196]

Returns a nonempty holder containing an element initializedto New Item.

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

blace paragraph 47: [8652/0196]

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

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

blace paragraph 10: _[8652/0118]

functironCopy (Source : Tree; Capacity : Count_Type :
return List;

0)

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

0)

8.26 Array Sorting

Replace paragraph 9.2: [8652/0118]

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

procedure Ada. 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);
pr-ecedure—Ada—Contarers—Cerere—Sert
(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;

Dy
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 xrenanmes G (Next);
C : Adjacency_Lists. Cursor := L.First;
begin
whi |l e Has_El erent (\C) | oop
decl are
E : EdgeSrenanes L(C).all;
begin
i f not_Reached(E. To) then

ehd) i f;
end:
C)y= L.Next (O;
efid-l oop;
end;

Dy:
decl are
L : Adjacency_Lists.List renanes G (Next);
T . 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

Reptaceparagraphr4—8652/6266}
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 withir |Jan
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 Itnport and Expqrt
aspects for objects of L-compatible types and for subprograms, and the Convention aspect for L-eligibletypes and for

subprograms, presuming the other language has corresponding features. Specifying the Convention aspect need not be
supported for scalar types.

Dy:

For each supported convention L other than Intrinsic, an implementation should supportspecifying the Import and Expdrt
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. Specifyingthe Convention aspect need not be
supported for scalar types, other than enumeration types whose internal codes _fallvithin the range 0 .. 2**15-1.

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

Example of interfacing aspects:

B.3 Interfacing with C and C++
Replace paragraph 1:  [8652/0202]

The facilities relevant to interfacing with the C Janguage 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.
Dy:
The facilities relevant to interfacifigwith 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.0fthe C Variadic n conventions described below.

|nsert after paragraph 60.15:)  [8652/0202]

If a type is C_Pass-By Copy-compatible, then it is also C-compatible.
he new paragraph:

The identifiers’C_Variadic 0, C Variadic 1, C_Variadic 2, and so on are convention_identifiers. These conventions af
said to be;C: Variadic. The convention C_Variadic n is the calling convention for a variadic C function taking n fixed
paranieters and then a variable number of additional parameters. The C_Variadic_n convention shall only be specified g

the_oonvention aspect for a subprogram, or for an access-to-subprogram type, having at least n parameters. A type is
compatible with a C_Variadic convention if and only if the type is C-compatible.

Insert after paragraph 65 [8652/0201]

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

[¢]

2]

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

a\VA
P4

Replace paragraph 1:  [8652/0203]

Dy:

Replace paragraph 5:  [8652/0203]

Dy:

Replace paragraph 7:  [8652/0203]

by

Aspect Discard Names

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 first.subtype, or an exception.
For an entity with runtime name text, the following language-defined representatiomr aspect 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 aspeot is False.

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. Without 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 alse'to all descendants of the type.

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

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

If the pragma applies to afn 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 sfill
defined in terms of Wide Wide Image and Wide Wide Value. In addition, the semantics of Text 10.Enumeration_IO
are implementatiordefined. 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.Expanded Name and Tags.Wide Expanded Name are still defined in terms of Tags.Wide Wide Expanded Nanj
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

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

@

TT The aspect Discard_INames is I Tue 10T an enumeration type, then the semantics ol 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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