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Foreword

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

The pro¢edures used to develop this document and those intended for its further maintenance are described in the ISQ/IEC
Directivgs, Part 1. In particular the different approval criteria needed for the different types of document should be‘noted.| This
documer]t was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/ditéctive

~

Attentiof is drawn to the possibility that some of the elements of this document may be the subject of patentrights. ISO arld IEC
shall nof be held responsible for identifying any or all such patent rights. Details of any patent rights-identified duripg the
developrpent of the document will be in the Introduction and/or on the ISO list of patent declarations received (see
www.isd.org/patents).

Any tradp name used in this document is information given for the convenience of users and does not constitute an endorsgment.

For an ejplanation on the meaning of ISO specific terms and expressions related to confosmity assessment, as well as inforrhation
about ISP's adherence to the WTO principles in the Technical Barriers to TradeJ(IBT) see the following URL: Foreyord -
Supplementary information

The committee responsible for this document is ISO/IEC JTC 1, Information technology, SC22, Programming languages} their
environnpents and system software interfaces.

Technicgl Corrigendum 1 cancels and replaces those portions of International Standard ISO/IEC 8652:2012 as specified Qy the
body 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 to
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Introduction
Of International Standard ISO/IEC 8652:2012. Madifications of this section of that standard are found here.

Replace paragraph 57.15: [8652/0117]

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

by:

e The concept of assertions introduced in the 2005 edition is extended with the ability to specify preconditions and
postconditions for subprograms, and invariants for private types and interfaces. The concept of constraints in
Y A Lo - 1 . 1 el Lo 1. . al . 1.1 1 e . 1 bl 1 al hl .
UClllllllé DUUL)’PCD IIN) DUPPICIIICIILCU WILIT auut_ypc PlCUlbale Uldl CIIaUIU SUUSULS U UL prblllCU OtiIer tair 4s Slmple
ranges. These properties are all indicated using aspect specifications. See subclauses 3.2.4, 6.1.1, and 73|2.

Repldqce paragraph 57.16: [8652/0117]

e New forms of expressions are introduced. These are if expressions, case expressions, quantified expressigns, and
expression functions. As well as being useful for programming in general by avoiding the. ifitroduction of
unnecessary assignments, they are especially valuable in conditions and invariants since they avoid the n¢ed to
introduce auxiliary functions. See subclauses 4.5.7, 4.5.8, and 6.8. Membership tests.areralso made more [flexible.
See subclauses 4.4 and 4.5.2.

by:

e New forms of expressions are introduced. These are if expressions, caseexpressions, quantified expressigns,
expression functions, and raise expressions. As well as being useful for programming in general by avoidjing the
introduction of unnecessary assignments, they are especially valuable'in conditions and invariants since they
avoid the need to introduce auxiliary functions. See subclauses 4,57, 4.5.8, 6.8, and 11.3. Membership tefts are
also made more flexible. See subclauses 4.4 and 4.5.2.
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Section 1: General

1.1 Scope
Replace paragraph 3: [8652/0118]

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

by:
The|language provides rich support for real-time, concurrent programming, and includes facilities for multicore and
mulfiprocessor programming. Errors can be signaled as exceptions and handled explicitly. The language‘also covers
systgms programming; this requires precise control over the representation of data and access to system-dependent
progjerties. Finally, a predefined environment of standard packages is provided, including facilities ‘for, among others
input-output, string manipulation, numeric elementary functions, random number generation;)and definition and use ¢f
contpiners.

1.1.2 Structure
Replace|paragraph 24: [8652/0118]

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

by:

Each clause is divided into subclauses that have a common strycture. Each clause and subclause first introduces its sybject.
Aftdr the introductory text, text is labeled with the followingheadings:
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Section 2: Lexical Elements

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

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

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

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

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

Replace|paragraph 12: [8652/0120]

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

by:

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

Insert affter paragraph 14:  [8652/0121]
e  Otherwise, predicate checks are disabled for the given subtype.
the new|paragraphs:

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

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, ap
explained below.

Nam¢ Resolution Rules
Thelexpected type for the Predicate Failure expression is String.
Replace|paragraph 17: [8652/0122]

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

by:

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);

Replace|paragraph 20: [8652/0120]

o {sa<call to a predefined boolean logical operator, where each operand is predicate-static;

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

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

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

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

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

e 1 Sis defined by a subtype_indication, the value is tested to determine whether it satisfies the pred]cates of
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 predicateq are
evaluated (in an arbitrary order) to test that all of them yield True for the given value.

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

On every subtype conversion, the predicate of the target subtype is evaluated, and a check is performed that the
predicate is True. This includes all parameter passing, except for certain parametets\passed by reference, which
are covered by the following rule: After normal completion and leaving of a subptegram, for each in outfor out
parameter that is passed by reference, the predicate of the subtype of the actuallis evaluated, and a check {s
performed that the predicate is True. For an object created by an object_declaration with no explicit
initialization expression, or by an uninitialized allocator, if any subcomiponents have default_expressions, the
predicate of the nominal subtype of the created object is evaluated,and-a check is performed that the predicate is

True. Assertions.Assertion_Error is raised if any of these checks fail:

by:
On every subtype conversion, a check is performed that the.operand satisfies the predicates of the target Jubtype.
This includes all parameter passing, except for certain’ parameters passed by reference, which are covered by the
following rule: After normal completion and leavifg of a subprogram, for each in out or out parameter that is
passed by reference, a check is performed that the{value of the parameter satisfies the predicates of the subtype of
the actual. For an object created by an object «declaration with no explicit initialization expression, or py an
uninitialized allocator, if any subcomponents have default_expressions, a check is performed that the yalue of
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 Falselso has a directly-specified Predicate Failure aspect. In that case, the]
specified Predicate Failure expression is evaluated; if the evaluation of the Predicate Failure expressipn
propagates an exception occttence, then this occurrence is propagated for the failure of the predicate chgck;
otherwise, Assertion Error 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.

Delet¢ paragraph 32: [8652/0119]
A value satisfies a prédicate if the predicate is True for that value.
Delet¢ 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 pf the
vjolatien:

Inser{ 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 uninitialized
variables and other invalid values. A Dynamic Predicate, on the other hand, is checked as specified above, but can become
False at other times. For example, the predicate of a record subtype is not checked when a subcomponent is modified.

the new paragraphs:

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

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

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

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

Text O (see A 10t Toutdtrave used preditates to UesSCTite Somme CoTmMoIT EXCEpPtionat conditions as fottows:

wi t h Ada. | O_Excepti ons;
package Ada. Text IO is
type File_Type is limted private;
subtype Open_File_Type is File_Type
with Dynamic_Predicate => Is_Qpen (Open_Fil e_Type),
Predicate_Failure => raise Status_Error with "File not open”,
subtype Input_File_Type is Open_File_Type
with Dynam c_Predi cate => Mdde (Il nput_File_Type) = In_File,
Predi cate_Failure => raise Mdde_Error with "Cannot sead file: " &
Narme (I nput_File_Type);
subtype Qutput_File_Type is Open_File_Type
with Dynam c_Predi cate => Mbde (Qutput_File_Type) ,/(=)In_File,
Predicate Failure => raise Mode Error with Y@mnnot wite file: " &
Name (Qutput_File_Type);

function Mode (File : in Open_File_Type) retunn File_Mbode;
function Nane (File : in Open_File_Type) réeturn String;
function Form (File : in Open_File_Type)&return String;

procedure Get (File : in Input_File \Iype; Item: out Character);
procedure Put (File : in Qutputykifle Type; Item: in Character);

- - Similarly for all of the other input-and output subprograms.

3.5 Scplar Types
Insert affter paragraph 55: [8652/0123]

For the evaluation of.a call on S'Value for an enumeration subtype S, if the sequence of characters of the
parameter (igndring leading and trailing spaces) has the syntax of an enumeration literal and if it correspondf 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 evalugtion
of a calllont S'Value with Arg of type String is equivalent to a call on S'Wide Wide Value for a correspondipg
Arg.ef type Wide Wide String.

the new|paragraphs:
For ph prefix X that denotes an object of a scalar type (after any implicit dereference), the following attributes are defihed:
X'Wide Wide Image

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

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

X'Image

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

3.5.5 Operations of Discrete Types
Replace paragraph 7.1:  [8652/0119]
For every static discrete subtype S for which there exists at least one value belonging to S that satisfies any predicate of S,
the following attributes are defined:
by:
ieqtes of S,

Repldce 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. The.value of th

attribute is of the type of S.

w2

by:

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

Repldce paragraph 7.3:  [8652/0119]

S|Last Valid
S'Last_Valid denotes the largest value that belongs to S and safisfies the predicate of S. The value of thisjattribute

is of the type of S.

by:

S|Last Valid
S'Last_Valid denotes the largest value that belongs t6 S and satisfies the predicates of S. The value of thi
attribute is of the type of S.

3.5.j Fixed Point Types
ce paragraph 5: [8652/0124]

digits_constraint ::=
digits static_expression [rangeconstraint]

Repl

by:
digits_constraint ::=

digits static_simple_.expression [range_constraint]
Inser{ after paragraph 6: _[8652/0125]

Fpr a type defined by;afixed_point_definition, the delta of the type is specified by the value of the expression given
after the reservediword delta; this expression is expected to be of any real type. For a type defined by a
decimal_fixed_point_definition (a decimal fixed point type), the number of significant decimal digits for its first|subtype
(the digits of the first subtype) is specified by the expression given after the reserved word digits; this expressidn is

kpectedito be of any integer type.

[¢]

the nfw paragraph:

The simple_expression of a digits_constraint is expected to be of any integer type.
Replace paragraph 18: [8652/0124]

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

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

For

a digits_constraint on a decimal fixed point subtype with a given delta, if it does not have a range_constraint, then

it specifies an implicit range —(10**D—1)*delta .. +(10**D—1)*delta, where D is the value of the simple_expression. A
digits_constraint is compatible with a decimal fixed point subtype if the value of the simple_expression is no greater
than the digits of the subtype, and if it specifies (explicitly or implicitly) a range that is compatible with the subtype.

Replace paragraph 19: [8652/0124]

The

elaboration of a digits_constraint consists of the elaboration of the range_constraint, if any. If a range_constraint

is given, a check is made that the bounds of the range are both in the range —(10**D-1)*delta .. +(10**D-1)*delta, where

Dis

raisgd.

by:
The

e valuc o1 Ihe (Static) explebbion Z1VEI aIler the reServed word dIgIts. IT this CNeCK 1alls, Lonstraint EITor 1S

claboration of a digits_constraint consists of the elaboration of the range_constraint, if any. If a range_consfraint

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

Dis

is rajised.

3.8.1 Variant Parts and Discrete Choices

Replace

by:

Replace

by:

3.9Ta
Replace
The
typ¢]
by:
The
typ¢}

the value of the (static) simple_expression given after the reserved word digits. If this check\fails, Constraint_[Error

paragraph 10.1: [8652/0119]

e A discrete_choice that is a subtype_indication covers all values (pos§ibly none) that belong to the subtype and
that satisfy the static predicate of the subtype (see 3.2.4).

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

paragraph 15:  [8652/0119]

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

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

gged Types and Type Extensions
paragraph 12.4: [8652/0118]

function Parent_Tag returns the tag of the parent type of the type whose tag is T. If the type does not have a parept
(that is, it was.not declared by a derived _type declaration), then No_Tag is returned.

function Parent Tag returns the tag of the parent type of the type whose tag is T. If the type does not have a parept
(thatis, it was not defined by a derived_type_definition), then No Tag is returned.

3.9.3 Abstract Types and Subprograms

Replace

paragraph 6: [8652/0126]

e  Otherwise, the subprogram shall be overridden with a nonabstract subprogram or, in the case of a private
extension inheriting a function with a controlling result, have a full type that is a null extension; for a type
declared in the visible part of a package, the overriding may be either in the visible or the private part. Such a
subprogram is said to require overriding. However, if the type is a generic formal type, the subprogram need not
be overridden for the formal type itself; a nonabstract version will necessarily be provided by the actual type.
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3.10

Replgceparagraph22—8652/6448}

by:

3.10

Repldce paragraph 2.1:  [8652/0127]

A

o o

by:

> oo >

3.10

Repldce paragraph 7:  [8652/0128; 8652/0129]

by:

Repldce paragraph 10: [8652/0130]

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

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.

Access Types

nocaindaan

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

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

type Frane is access Matrix; -- see3.6
type Peripheral _Ref is not null access Peripheral; -- see3.8.1
type Binop_Ptr is access all Binary_Operation' d ass;
- - general access-to-class-wide, see 3.9.1

L1 Incomplete Type Declarations

n incomplete_type_ declaration declares an incomplete view of a type-and its first subtype; the first subtype is
hconstrained if a discriminant_part appears. If the incomplete_type-declaration includes the reserved word t
bclares a tagged incomplete view. An incomplete view of a type is.a'limited view of the type (see 7.5).

n incomplete_type_declaration declares an incompleteiew of a type and its first subtype; the first subtype is
hconstrained if a discriminant_part appears. If the incomplete_type_declaration includes the reserved word t
belares a tagged incomplete view. If T denotes a tagged-incomplete view, then T'Class denotes a tagged incomple
n incomplete view of a type is a limited view of the type (see 7.5).

12 Operations of Access Types

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

e  An entity orview defined by a declaration and created as part of its elaboration has the same accessibility
the innerimost master of the declaration except in the cases of renaming and derived access types describg
Othérthan for an explicitly aliased parameter of a function or generic function, a formal parameter of a ¢
entity has the same accessibility level as the master representing the invocation of the entity.

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

hgged, it

hgged, it
te view.

level as
d below.
ibility

level as
d below.
hllable

s that of

by:

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

master that evaluates the aggregate.

e The accessibility level of an aggregate that is used (in its entirety) to directly initialize part of an object 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).
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Insert after paragraph 13.1:  [8652/0131]

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

the new paragraph:

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

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

e [nsidc a return stateiment that applies to a tunction F, when detelmining whether tie accessibility level o1 .an
explicitly aliased parameter of F is statically deeper than the level of the return object of F, the level of thé-feturn
object is considered to be the same as that of the level of the explicitly aliased parameter; for statically Somgjaring
with the level of other entities, an explicitly aliased parameter of F is considered to have the accessibility leyel of
the body of F.

by:

e Inside a return statement that applies to a function or generic function F, or the return expréssion of an exprgssion
function F, when determining whether the accessibility level of an explicitly aliasedyparameter of F is staticjlly
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 explifcitly
aliased parameter of F is considered to have the accessibility level of the bagdy-of F.

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

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

by:

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

Replace|paragraph 27.2: [8652/0133]

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

by:

e D shall beldiscriminated in its full view and unconstrained in any partial view, and the designated
subtyp€of A shall be unconstrained.
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Section 4: Names and Expressions

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

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 an

aftribute_reference that denotes a function, when its result type is scalar, its result subtype is the base subtype-of|the

other type, the result subtype is a subtype of the type without any constraint or null_exclusion.
by:

n attribute_reference denotes a value, an object, a subprogram, or some other kind of programrentity. Unless e
specified otherwise, for an attribute_reference that denotes a value or an object, if its type is sealar, then its nom
sybtype is the base subtype of the type; if its type is tagged, its nominal subtype is the first subtype of the type; oth
nominal subtype is a subtype of the type without any constraint, null_exclusion, or prédieate. Similarly, unless
ekplicitly specified otherwise, for an attribute_reference that denotes a function, when its result type is scalar, it
sybtype is the base subtype of the type, when its result type is tagged, the result subtype is the first subtype of the {
hen the result type is some other type, the result subtype is a subtype of the typésithout any constraint, null_ex
of predicate.

4.1.% User-defined References
Inser{ before paragraph 6: [8652/0135]

generalized_reference denotes a view equivalent to that of a dereference of the reference discriminant of the
r¢ference object.

the ne¢w paragraph:

e Implicit_Dereference aspect is nonoverridable (see”13.1.1).

4.1.¢ User-defined Indexing
Repldce paragraph 4: [8652/0136]

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

by:
ese aspects are inherited by descendants of T (including the class-wide type T'Class).
Inser{ after paragraph 5:[8652/0135]

n indexable containér type is (a view of) a tagged type with at least one of the aspects Constant Indexing or
ariable Indexingspecified. 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
ariable Indexing aspect.

the néw paragraph:

e, when its result type is tagged, the result subtype is the first subtype of the type, and when the result type'is sqme

kplicitly
nal
erwise,

result
ype, and
Clusion,

e'Constant Indexing and VariahlPiTndPYing aspects are nonoverridable (see 13 1 1)

Delete paragraph 6: [8652/0135]
The Constant_Indexing or Variable Indexing aspect shall not be specified:
Delete paragraph 7: [8652/0135]
e on aderived type if the parent type has the corresponding aspect specified or inherited; or
Delete paragraph 8: [8652/0135]

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

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

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

Insert after paragraph 17:  [8652/0136]

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

the new|paragraph:
NOTES

6 The Constant Indexing and Variable Indexing aspects cannot be redefined when inherited for a derived type; but thg
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 haveat least one associated
component, and each needed component shall be associated with exactly one record_component_association. If a
recgrd_component_association with an expression has two or more associated egmponents, all of them shall be pf the
samg type, or all of them shall be of anonymous access types whose subtypes stafically match.

by:
Each record_component_association other than an others choice with-a <> shall have at least one associated
component, and each needed component shall be associated with exadtly‘'one record_component_association. If a|
recgrd_component_association with an expression has two or more associated components, all of them shall be pf the
samg type, or all of them shall be of anonymous access types whese subtypes statically match. In addition, Legality Rules
are ¢nforced separately for each associated component.

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

For hn explicit_actual_parameter, an explicit~generic_actual_parameter, the expression of a return statement, |the
initiplization expression in an object_declaration, or a default_expression (for a parameter or a component), wher] the
nonfinal subtype of the corresponding formal 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 hn explicit_actual_parameter, an explicit_generic_actual_parameter, the expression of a return statement, |the
retufn expression of an expzression function, the initialization expression in an object_declaration, or a
defgult_expression (for @ parameter or a component), when the nominal subtype of the corresponding formal paranpeter,
gengric formal parametet, function return object, expression function return object, object, or component is a constrajned

array subtype, the‘applicable index constraint is the constraint of the subtype;

Replace|paragraph'23.1: [8652/0138]

Eaclh expression in an array_component_association defines the value for the associated component(s). For an

arrgy_<«component_association with <>, the associated component(s) are initialized by default as for a stand-alone
Objer‘f afthe anpnnr—\nf Qlﬂ"\f‘lpp (CPP 33 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).

12 © ISO/IEC 2016 — All rights reserved


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

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

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

relation ::=
simple_expression [relational_operator simple_expression]

Repldce paragraph 3.2: [8652/0122]

by:

4.5.2

Repldce paragraph 3.1:  [8652/0122]

I
tq
C
tl

by:
6
1

o

| 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

) Relational Operators and Membership Tests

the tested type is tagged, then the simple_expression shall resolve to be of.a type that is convertible (see 4.6) t
sted type; if untagged, the expected type for the simple_expression is the'tested type. The expected type of a

hoice_expression in a membership_choice, and of a simple_expression of a range in a membership_cho
e tested type of the membership operation.

the tested type is tagged, then the tested _simple_expressiafy shall resolve to be of a type that is convertible (se
e tested type; if untagged, the expected type for the tested<simple_expression is the tested type. The expected

K
t4

by:

K

(w

Repldce paragraph 4.1:  [8652/0122]

I
tl

rJ\emberShip_Choice, is the tested type of the membership operation.
Repl

imited, then-the tested type of the membership test shall have a visible primitive equality operator.

noice_simple_expression in a membership_choice, and of a simple_expression of a range in a

ce paragraph 4: [8652/0122]

por a membership test, if the simple_expressjon'is of a tagged class-wide type, then the tested type shall be (visi
gged.

por a membership test, if the tested, simple_expression is of a tagged class-wide type, then the tested type shall
isibly) tagged.

a membership test in¢hides one or more choice_expressions and the tested type of the membership test is limi
e tested type of the meémbership test shall have a visible primitive equality operator.

a membership test includes one or more choice_simple_expressions and the tested type of the membership teg

dce paragraph 9.8: [8652/0140]

b the

ce, is

£ 4.6) to
type of a

bly)

pC

ted, then

an ex 2 ggo ant with that
of the corresponding predefined equality operator, the declaration shall occur before the type is frozen. In addition

, if the

untagged record type has a nonlimited partial view, then the declaration shall occur in the visible part of the enclosing
package. In addition to the places where Legality Rules normally apply (see 12.3), this rule applies also in the private part
of an instance of a generic unit.

by:

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

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

Replace paragraph 27: [8652/0122]

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

by:
For the evaluation of'a membership test using in whose membership choice list has a single membership choice, the

testdd_simple_expression and the membership_choice are evaluated in an arbitrary order; the result is the result.¢f the
indiyidual 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
merbership_choice, the simple_expression of the membership test is evaluated first and the resalt,of the operatipn is

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

by:

For fhe evaluation of a membership test using in whose membership_choice_list haganeére than one

membership_choice, the tested_simple_expression of the membership test is evalvated first and the result of the
opetjation is equivalent to that of a sequence consisting of an individual membeyship test on each membership_choifre
compined with the short-circuit control form or else.

Replace|paragraph 28.1: [8652/0122]

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

by:
e The membership_choice is a choice_simple*expression, and the tested_simple_expression is equal to|the

value of the membership_choice. If the tested type is a record type or a limited type, the test uses the primjitive
equality for the type; otherwise, the test uses 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_chaeiceis a range and the value of the tested_simple_expression belongs to the given
range.

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

e The membership_choice is a subtype_mark, the tested type is scalar, the value of the simple_expressign
belongs te-thé range of the named subtype, and the predicate of the named subtype evaluates to True.
by:

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

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

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

by:

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

o ifthe tested type is an access type and the named subtype excludes null, the value of the simple_expression is

11
ot ITutr,

by:

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

Repldce paragraph 30.3: [8652/0122]

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

by:

e if'the tested type is a general access-to-object type, the type of the t€sted _simple _expression is convertible to
the tested type and its accessibility level is no deeper than that of the'tested type; further, if the designated type of
the tested type is tagged and the tested_simple_expression is‘nennull, the tag of the object designated bly the
value of the tested_simple_expression is covered by the designated type of the tested type.

4.5.83 Quantified Expressions
Inser{ before paragraph 1: [8652/0141]

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

the n¢w paragraph:

Quantified expressions provide a way to write'universally and existentially quantified predicates over containers ahd
afrays.

Repldce paragraph 6: [8652/0141]

Fpr the evaluation of a quantified expression, the loop_parameter_specification or iterator_specification is [first
elaborated. The evaluation ofia quantified_expression then evaluates the predicate for each value of the loop pgrameter.
Tlhese values are examined in the order specified by the loop_parameter_specification (see 5.5) or
iterator_specification(see 5.5.2).

Fpr the evaluation of a quantified_expression, the loop_parameter_specification or iterator_specification is [first
aborated /Flie evaluation of a quantified_expression then evaluates the predicate for the values of the loop pafameter
1} the ordex specified by the loop_parameter_specification (see 5.5) or iterator_specification (see 5.5.2).

Repldceparagraph 8: [8652/0141]

-

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

by:
e Ifthe quantifier is all, the expression is False if the evaluation of any predicate yields False; evaluation of the

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

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 Ifthe quantifier is some, the expression is True if the  evaluation of any predicate yields True; evaluation of
the quantified_expression stops at that point. Otherwise (every  predicate has been evaluated and yielded
False), the expression 1s False.  Any exception raised by evaluation ot the predicate 1s 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 thetarget type, unlgss the
target type is an anonymous access type of a stand-alone object. If the target type isthat of such a standf
alone object, the accessibility level of the operand type shall not be statically degpenthan that of the
declaration of the stand-alone object. In addition to the places where Legality Rules normally apply (seq
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 deeper than that of the target type, unldss the
target type is an anonymous access type of a stand-alone object.\[fthe target type is that of such a stand}
alone object, the accessibility level of the operand type shall fiot 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 not\be statically deeper than that of the target type. In
addition to the places where Legality Rules norinally apply (see 12.3), this rule applies also in the privafe
part of an instance of a generic unit. If the operand type is declared within a generic body, the target typ
shall be declared within the generic body.

[¢)

by:

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

[¢)

In agldition to the places where LegalityxRules normally apply (see 12.3), these rules apply also in the private part of §n
instgnce of a generic unit.

Replace|paragraph 51: [8652/0119]

Aftdr conversion of the value to the target type, if the target subtype is constrained, a check is performed that the valye
satigfies this constraint. lf-the target subtype excludes null, then a check is made that the value is not null. If predicatd
chedks are enabled forthetarget subtype (see 3.2.4), a check is performed that the predicate of the target subtype is
satidfied for the valte.

by:
Aftdr conversion of the value to the target type, if the target subtype is constrained, a check is performed that the valye
satidfies this constraint. If the target subtype excludes null, then a check is made that the value is not null. If predicatg
chedks aré enabled for the target subtype (see 3.2.4), a check is performed that the value satisfies the predicates of thg
target subtype.

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]

If an Accessibility Check fails, Program_Error is raised. If a predicate check fails, Assertions.Assertion_Error is raised.
Any other check associated with a conversion raises Constraint_Error if it fails.

by:
Ifan Accessibility Check fails, Program_Error is raised. If a predicate check fails, the effect is as defined in Subclpuse
3]2.4, "Subtype Predicates". Any other check associated with a conversion raises Constraint Error if it fails,

Inser{ after paragraph 58: [8652/0130]
(onversion to a type is the same as conversion to an unconstrained subtype of the type.
the n¢w paragraphs:

Hvaluation of a value conversion of a composite type either creates a new anonymous object (similar to the object|created
bl the evaluation of an aggregate or a function call) or yields a new view of the opetand object without creating § new
opject:

e Ifthe target type is a by-reference type and there is a type that is an ahcestor 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 componentsand-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 created.

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

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

he evaluation of a qualified_expression evaluates the operand (and if of a universal type, converts it to the type
dptermined by the subtype_mark) and cheeks that its value belongs to the subtype denoted by the subtype_mark. The
ekception Constraint Error is raised if-this check fails.

by:
he evaluation of a qualified—expression evaluates the operand (and if of a universal type, converts it to the type
dptermined by the subtype. ntark) and checks that its value belongs to the subtype denoted by the subtype_mark. The
ekception Constraint Error is raised if this check fails. Furthermore, if predicate checks are enabled for the subtype

dpnoted by the subtype) mark, a check is performed as defined in subclause 3.2.4, "Subtype Predicates" that the yalue
sqtifies the predicates)of the subtype.

4.9 $tatic Expressions and Static Subtypes
Repldce paragraph 11:  [8652/0122]

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;
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Replace paragraph 32.6: [8652/0122]

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

by:

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

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

e both subtypes are static, every value that satisfies the predicate of S1 also satisfies the predicate of S2, and it
is not the case that both types each have at least one applicable predicate specification,predicate checkd 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 are
enabled (see 11.4.2) for S2, and predicate checks are not enabled for Sk
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Section 5: Statements

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

by:

Repl

by:

o

1S
1S

by:

o 5

1
d

1S

[

1S

54 J:ase Statements

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

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

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

1:2016

Witer .= (Sstatus =—> Open, UMt => Printer, Line_Count => 60), -- See3.8.1
Next.all := (72074, null, Head); -- see3.10.1

ce paragraph 7:  [8652/0119]

be covered by some discrete_choice (either explicitly or by others).

having a static and constrained nominal subtype, then each non-oth€rs discrete_choice shall cover only
in that subtype that satisfy its predicates (see 3.2.4), and each value of that subtype that satisfies its predid
shall be covered by some discrete_choice (either explicitlylen by others).

oop Statements
ce paragraph 9: [8652/0119]

or the execution of a loop_statement with the iteration._ scheme being for loop_parameter_specification, th
op_parameter_specification is first elaborated. This elaboration creates the loop parameter and elaborates the
screte_subtype_definition. If the discrete_subtype definition defines a subtype with a null range, the execu
e loop_statement is complete. Otherwise, thessequence_of statements is executed once for each value of th
screte subtype defined by the discrete_subtype definition that satisfies the predicate of the subtype (or until th
left as a consequence of a transfer of cortrol). Prior to each such iteration, the corresponding value of the discret

present, in which case the values @re assigned in decreasing order.
pr the execution of a logp* statement with the iteration_scheme being for loop_parameter_specification, th
op_parameter_spegification is first elaborated. This elaboration creates the loop parameter and elaborates the
screte_subtype _definition. If the discrete_subtype_definition defines a subtype with a null range, the execu
e loop_statementis complete. Otherwise, the sequence_of statements is executed once for each value of th

left as a eetfsequence of a transfer of control). Prior to each such iteration, the corresponding value of the discre

present; in which case the values are assigned in decreasing order.

e Ifthe selecting_expression is a name (including a type_conversion, qualified_expression, or functipn_call)
having a static and constrained nominal subtype, then each non-others discrete choicé shall cover only] values
in that subtype that satisfy its predicate (see 3.2.4), and each value of that subtyp@,that satisfies its predicdte shall

e Ifthe selecting_expression is a name (including a type_conversioh, qualified_expression, or function_call)

values
ates

[@)

tion of
e
e loop
§
everse

(&

ion of
e

screte subtyp&defined by the discrete_subtype definition that satisfies the predicates of the subtype (or until fhe loop

€
feverse

5.5.1

Seer-defimed T

Insert after paragraph 11:  [8652/0135]

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

a

reversible iterable container type.

the new paragraph:

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

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

by:

container element iterator shall statically match the default element subtype for the type of the iterable_name.
Insert after paragraph 6: [8652/0146; 8652/0147]

In alcontainer element iterator whose iterable_name has type T, if the iterable_name denotes a constant Or.the
Varfable Indexing aspect is not specified for T, then the Constant Indexing aspect shall be specified forT.

the new|paragraphs:

Theliterator_name or iterable_name of an iterator_specification shall not denote a subcomponent that depends on
discfiminants of an object whose nominal subtype is unconstrained, unless the object is known to be constrained.

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

A gg¢neralized iterator is illegal if the iteration cursor subtype of the iterator_name’is a limited type at the point of the
gengralized iterator. A container element iterator is illegal if the default cursor'subtype of the type of the iterable_name is
a lirIited type at the point of the container element iterator.

Insert after paragraph 13: [8652/0147]

For h forward container element iterator, the operation First of the’iterator type is called on the loop iterator, to produge the
initipl value for the loop cursor. If the result of calling Has Element on the initial value is False, then the execution of the

loog_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 theloop, with the only parameter to the indexing being the
currgnt value of the loop cursor; then the Next operation‘of the iterator type is called with the loop iterator and the lo¢p
curspr to produce the next value to be assigned to theoop cursor. This repeats until the result of calling Has Elemen|t on
the loop cursor is False, or until the loop is left as,a‘eonsequence of a transfer of control. For a reverse container elenjent
itergtor, the operations Last and Previous are called rather than First and Next. If the loop parameter is a constant (seq
aboye), 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 variablejindexing function.

the new|paragraph:

Any|exception propagated by the execution of a generalized iterator or container element iterator is propagated by th¢
imnjediately enclosing loop statement.
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Section 6: Subprograms

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

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

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

Fpr a subprogram or entry, the following language-defined aspects may be specified with an aspect_specification (see
1B.1.1):

by:
Fpr 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):

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

Repl

ithin the expression for a Pre'Class or Post'Class aspect for & primitive subprogram of a tagged type T, a name that
dpnotes a formal parameter of type T is interpreted as having type T'Class. Similarly, a name that denotes a formalfaccess
phrameter of type access-to-T is interpreted as having type‘access-to-T'Class. This ensures that the expression is wgll-

dpfined for a primitive subprogram of a type descended\from T.

by:
ithin the expression for a Pre'Class or Post'Class aspect for a primitive subprogram S of a tagged type T, a name that
dpnotes a formal parameter (or S'Result) ofitype T is interpreted as though it had a (notional) type NT that is a formal
dprived type whose ancestor type is T, with*directly visible primitive operations. Similarly, a name that denotes a[formal
agcess parameter (or S'Result) of type @ccess-to-T is interpreted as having type access-to-NT. The result of this
ifterpretation is that the only operations that can be applied to such names are those defined for such a formal derfived

Inser{ after paragraph 17:  [8652/0150]

If a renaming of a subprégram or entry S1 overrides an inherited subprogram S2, then the overriding is illegal unlgss each
class-wide precondition’expression that applies to S1 fully conforms to some class-wide precondition expression that
applies to S2 andyeach class-wide precondition expression that applies to S2 fully conforms to some class-wide
pfecondition expression that applies to S1.

the n¢w paragraphs:

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

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

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

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

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

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

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

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

er paragraph 22:  [8652/0134]

Insert a
e adependent_expression of a case_expression;
the new|paragraph:

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

X'O|d
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 t0-the result of evaluating X (as ah
expression) at the point of the constant declaration. The value of X'Old ifi the postcondition expression is th¢
value of this constant; the type of X'Old is the type of X. These impli¢it constant declarations occur in an
arbitrary order.

by:
X'0ld

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

The implicitly declared entity denoted by each ocetirence 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-T-then

anonymous : constantUr" Class := T Class (X);

X ad : T renanes T(anonymous) ;

where the name X'Old denotes the object renaming.

e Otherwise

X ad(yconstant S := X

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

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

the attribute shall resolve to be of that type

Insert after paragraph 35: [8652/0134]

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

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

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

F
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Repldce paragraph 38: [8652/0149; 8652/0125]

T
p

by:

o » o0

6.2
Repl

O >

1

o

by:
A

a
th

syibprogram or entry actually invoked. Note that the class-wide postcondition expressions verified by the postgohd

sybprogram or entry actually invoked. Note that the class-wide postcondition expressions vérified by the postcond|

or any subprogram or entry call (including dispatching calls), the checks that are performed to verify specific
[CCONAITION EXPIESSIONS and Specitic and —Wide POSICONAITION CXPIESSIONS are delelmined Dy those 0T te

heck that is part of a call on a primitive subprogram of type T includes all class-wide postcondition expres$ions
Figinating in any progenitor of T, even if the primitive subprogram called is inherited from a type T1 and seme of
bstcondition expressions do not apply to the corresponding primitive subprogram of T1.

pr any call to a subprogram or entry S (including dispatching calls), the checks that are performed to verify speci
Fecondition expressions and specific and class-wide postcondition expressions are determined by those for the

heck that is part of a call on a primitive subprogram of type T includes all class-widépostcondition expressions
Figinating in any progenitor of T, even if the primitive subprogram called is inherited from a type T1 and some of
bstcondition expressions do not apply to the corresponding primitive subprogramof T1. Any operations within a
ide postcondition expression that were resolved as primitive operations ofdhe(notional) formal derived type NT
e evaluation of the postcondition bound to the corresponding operations.ofithe type identified by the controlling
e call on S. This applies to both dispatching and non-dispatching calts-en S.

he class-wide precondition check for a call to a subprogram ér’entry consists solely of checking the class-wide
Fecondition expressions that apply to the denoted callable-entity (not necessarily the one that is invoked).

he class-wide precondition check for a call to a sybprogram or entry S consists solely of checking the class-wide
Fecondition expressions that apply to the denotgd-callable entity (not necessarily to the one that is invoked). Any
berations within such an expression that werg\reSolved as primitive operations of the (notional) formal derived ty,
e in the evaluation of the precondition bound to the corresponding operations of the type identified by the contro)
[ the call on S. This applies to both dispatching and non-dispatching calls on S.

ormal Parameter Modes
ce paragraph 10: [8652/0130]

parameter of a by-refefence type is passed by reference, as is an explicitly aliased parameter of any type. Each
by-reference type hds'an associated object. For a parenthesized expression, qualified_expression, or type_con
is object is the orfe associated with the operand. For a conditional_expression, this object is the one associated
baluated dependent_expression.

paranieter of a by-reference type is passed by reference, as is an explicitly aliased parameter of any type. Each
by-reference type has an associated object. For a parenthesized expression, qualified_expression, or view conyj

ition

the

fic
ition

the

class-
are in
tag of

pe NT
lling tag

alue of
version,
with the

alue of
ersion,

is\object is the one associated with the operand. For a value conversion, the associated object is the anonymous tfesult

(o)

bject 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 10.1: [8652/0151]

° anvy prpﬁved view ofa thprngrnm (seed 13)
by:

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

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

e  The default calling convention is protected for a protected subprogram, and for an acces§3to-subprogram tyy
with the reserved word protected in its definition.

(¢

by:

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

Replace|paragraph 13: [8652/0151; 8652/0125]
o  The default calling convention is entry for an entry.
by:

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.

Insert affter paragraph 20: [8652/0152]

e cach constituent construct of one correspondsto an instance of the same syntactic category in the other, exc¢pt
that an expanded name may correspond to\a direct_name (or character_literal) or to a different expanded jname
in the other; and

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

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

by:

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

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

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

the new paragraph:

If the mode is out, the actual parameter is a view conversion, and the type of the formal parameter is an access type or a
scalar type that has the Default Value aspect specified, then
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e there shall exist a type (other than a root numeric type) that is an ancestor of both the target type and the operand
type; and

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

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

Insert after paragraph 6.2: [8652/0133]

the néw paragraph:

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

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

e For a scalar type that has the Default Value aspect specified, the formal parameter 45 initialized fron] the
value of the actual, without checking that the value satisfies any constraint or@ny predicate;

by:

e For a scalar type that has the Default Value aspect specified, the formal parameter is initialized fronj the
value of the actual, without checking that the value satisfies any censtraint or any predicate. Furthermore, if
the actual parameter is a view conversion and either

e there exists no type (other than a root numeric type) thatyis 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 J(eturn Statements
ce paragraph 8: [8652/0153]

I 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 fesult
ype is class-wide, the tag of the return objeet s that of the type of the subtype_indication if it is specific, or othgrwise
that of the value of the expression. A chéck is made that the master of the type identified by the tag of the result includes
the elaboration of the master that elabérated the function body. If this check fails, Program_Error is raised.

Repl

-

by:

-

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

I the result type of a function iy a specific tagged type, the tag of the return object is that of the result type. If the %esult

o O &

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

expression_function_declaration ::
[overrdimg_inaicator]
function_specification is
(expression)
[aspect_specification];

by:

expression_function_declaration ::
[overriding_indicator]
function_specification is
(expression)
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[aspect_specification];
| [overriding_indicator]
function_specification is
aggregate
[aspect_specification];

Replace paragraph 3: [8652/0132]
The expected type for the expression of an expression_function_declaration is the result type (see 6.5) of the function.
by:
The[eXpected Type for the EXPression or aggregate of an EXPression_function_dectaration is the result type (5¢¢]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 anpnymous acdess
typejof each access discriminant, as determined by the expression of the expression function, shall not be statically
deeper than that of the master that elaborated the expression_function_declaration.

by:

If the result subtype has one or more unconstrained access discriminants, the accessibilitylevel of the anonymous acgess
type| of each access discriminant, as determined by the expression or aggregate of the
expfession_function_declaration, shall not be statically deeper than that of the mastep that elaborated the
expfession_function_declaration.

Replacelparagraph 6: [8652/0132]

An éxpression_function_declaration declares an expression function. A'completion is not allowed for an
expflession_function_declaration; however, an expression_function, declaration can complete a previous
declpration.

by:
An prression_function_declaration declares an expression function. The return expression of an expression funcion is
the @xpression or aggregate of the expression_functiofi"declaration. A completion is not allowed for an
expfession_function_declaration; however, an expression_function_declaration can complete a previous
declpration.

Replace|paragraph 7:  [8652/0132]

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

by:

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

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

It is possible for there to be places where a derived type is visibly a descendant of an ancestor type, but not a descendant of
even a partial view of the ancestor type, because the parent of the derived type is not visibly a descendant of the ancestor.
In this case, the derived type inherits no characteristics from that ancestor, but nevertheless is within the derivation class of
the ancestor for the purposes of type conversion, the "covers" relationship, and matching against a formal derived type. In
this case the derived type is considered to be a descendant of an incomplete view of the ancestor.

by:

o]

urthermore, it is possible for there to be places where a derived type is known to be derived indirectly fronf an ancestor
pe, but is not a descendant of even a partial view of the ancestor type, because the parent of the deriyed type is npt
sibly a descendant of the ancestor. In this case, the derived type inherits no characteristics fromthat’ancestor, buf
evertheless is within the derivation class of the ancestor for the purposes of type conversion, the\"covers" relationjship,
hd matching against a formal derived type. In this case the derived type is effectively a descendant of an incomplete

ew of the ancestor.

< o5 <

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

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

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

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

—

ype Invariant'Class
This aspect shall be specified by an expre8sion, called an invariant expression. Type_Invariant'Class mgy be
specified on a private_type_declaration or a private_extension_declaration.

by:

—

ype Invariant'Class
This aspect shall be specified by an expression, called an invariant expression. Type Invariant'Class mgy be
specified on a private . type declaration, a private_extension_declaration, or a full_type declaration for an
interface type. TypeInvariant'Class determines a class-wide type invariant for a tagged type.

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

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

Withindtrinvariant expression, the identifier of the first subtype of the associated type denotes the current instanc¢ of the
types Within an invariant expression for the Type Invariant aspect of a type T, the type of this current instance is T. Within
ah invariant expression for the Type Invariant'Class aspect of a type T, the type of this current instance is interprefed 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
specified object(s):

by:

If onle or more invariant expressions apply to a nonabstract type T, then an invariant check is performed at the follow

plac

Replace

by:

Replace

by:

Replace

by:

Delete ppragraph 18: [8652/0157]

Replace

by:

s, on the specified object(s):
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;

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

paragraph 15: [8652/0160]

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

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

paragraph 17:  [8652/0157]

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

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

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

paragraph 19:¢, [8652/0157; 8652/0161; 8652/0162]

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

e and either:

ng

a

pct

h the

le

28

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

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

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

e and either:

© ISO/IEC 2016 — All rights reserved


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

ISO/IEC 8652:2012/Cor.

e Tis aprivate type or a private extension and the subprogram or entry is visible outside the imme

1:2016

diate

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

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

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

of T.

Insert after paragraph 20: [8652/0157]

the new-paragraph:

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

11

@D O

by:
I

1
c

=

Insert
T
S}
1

—

oS oo

the nq

K
a
0y
1

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

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

performing checks is required by the Invariant or Invariant'Class assertion policies (see 11.4.2)in‘effect at the p
brresponding aspect specification applicable to a given type, then the respective invariant expression is considere
habled.

performing checks is required by the Type Invariant or Type Invariant'Class asseftioni policies (see 11.4.2) in ¢
e point of the corresponding aspect specification applicable to a given type, themthe respective invariant express|
bnsidered enabled.

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

he invariant check consists of the evaluation of each enabled invariant .expression that applies to T, on each of th
pecified above. If any of these evaluate to False, Assertions.Assertion~Error is raised at the point of the object

ultiple objects of a single type or for multiple types with invariants, the evaluations are performed in an arbitrary
nd if one of them evaluates to False, it is not specified whether the others are evaluated. Any invariant check is p
Fior to copying back any by-copy in out or out parameters. Invariant checks, any postcondition check, and any ¢
I predicate checks associated with in out or out paramegters are performed in an arbitrary order.

bW paragraph:

pr an invariant check on a value of type T1 based on a class-wide invariant expression inherited from an ancesto]
y operations within the invariant expression that were resolved as primitive operations of the (notional) formal d
pe NT are bound to the corresponding operations of type T1 in the evaluation of the invariant expression for the
1.

Repl

by:

7.5 J.imited Types

ce paragraph 2.9: [8652/0132]
e the expressiohof an expression_function_declaration (see 6.8)

e the feturn expression of an expression function (see 6.8)

e that is

bint of
d

ffect at
ion is

b objects

itialization, conversion, or call. If a given call requires more thati'one evaluation of an invariant expression, eith¢r for

order,
brformed
nstraint

type T,
erived
theck on
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Section 8: Visibility Rules

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

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

e an access_definition;

8.2 Scppe of Declarations
Insert after paragraph 11:  [8652/0164]

Thel|immediate scope of a declaration is also the immediate scope of the entity or view declared by the déclaration.
Simjlarly, the scope of a declaration is also the scope of the entity or view declared by the declaratiof.

the new|paragraph:

Thelimmediate scope of a pragma that is not used as a configuration pragma is defined to be'the’region extending from
imnjediately after the pragma to the end of the declarative region immediately enclosing, the,pragma.

8.6 Thr Context of Overload Resolution
p

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 affter paragraph 17:  [8652/0166]

e Ifausage name appears within the declarative region of a type_declaration and denotes that same
type_declaration, then it denotes the current ihstance of the type (rather than the type itself); the current
instance of a type is the object or value of theltype that is associated with the execution that evaluates the uspge
name. Similarly, if a usage name appears within the declarative region of a subtype_declaration and denofes
that same subtype_declaration, thensit denotes the current instance of the subtype. These rules do not applyy 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 parameteror result of an access-to-subprogram type.

the new|paragraph:

Within an aspect_speCification for a type or subtype, the current instance represents a value of the type; itfis 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),\prior to applying any predicate specified directly on the type or subtype. If the type or
subtype is by-reference, the associated object with the value is the object associated (see 6.2) with the execution
of the usage name.

Replace|paragraph27.1: [8652/0122]

Oth¢r than forthe simple_expression of a membership test, if the expected type for a name or expression is not the
samg as the,actual type of the name or expression, the actual type shall be convertible to the expected type (see 4.6);
furtheriaf the expected type is a named access-to- object type with de51gnated type D1 and the actual type is an anonymous
iew
with an acce551b111ty level for Wthh the statlcally deeper relatlonshlp applles in partlcular it shall not denote an access
parameter nor a stand-alone access object.

by:

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

9.3 Task Dependence - Termination of Tasks

Replace

by:

paragraph 2: [8652/0131]

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

9.4 Protected Units and Protected Objects

Replace

by:

9.5.1 F

Insert aIer paragraph 2: [8652/0168]

Wit
inst4
upd¢
with
the new

For
sing

Exc

A piotected procdedure or entry is an exclusive protected operation. A protected function of a protected type P is an

excl

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

paragraph 8: [8652/0167]

protected_operation_item ::= subprogram_declaration
| subprogram_body

| entry_body

| aspect_clause

protected_operation_item ::= subprogram_declaration
| subprogram_body

| null_procedure_declaration

| expression_function_declaration

| entry_body

| aspect_clause

'rotected Subprograms and Protected Actions

in the body of a protected function (or a function deeltared immediately within a protected_body), the current
nce of the enclosing protected unit is defined to-bé’a constant (that is, its subcomponents may be read but not

ted). Within the body of a protected procedure'(or a procedure declared immediately within a protected_body)
in an entry_body, the current instance is defined to be a variable (updating is permitted).

paragraphs:

h type declared by a protected_type” declaration or for the anonymous type of an object declared by a
le_protected_declaration, thelfollowing language-defined type-related representation aspect may be specified:

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

False.

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

sive-protected operation if the Exclusive Functions aspect of P is True.

Replace

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

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

and

lures

paragraph 4: [8652/0168]

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 protected function. This rule is expressible in terms of the
execution resource associated with the protected object:

by:

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:

32
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ce paragraph 5: [8652/0168]

1:2016

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

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

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

ed with

the protected object, either for exclusive read-write access if the protected action is for a call on an exclusive

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

RepIJce paragraph 7:  [8652/0168]

A
a

by:

L >

9.5.3

Repldce paragraph 15:  [8652/0168]

by:

Repldce paragraph 23: [8652/0168]

\)
C
1

o =

by:

50 <

1]

w2

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

fter performing an exclusive protected operation on a protected object, but prior to completing'‘the’associated prd
Ction, the entry queues (if any) of the protected object are serviced (see 9.5.3).

b Entry Calls

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

e Ifafter performing, as part of a protected action on the associated protected object, an exclusive protecteq
operation on the object, the entry is checked and found té_be¢ open.

bndition of the corresponding entry_barrier if no variable or attribute referenced by the condition (directly or
directly) has been altered by the execution (or caneellation) of a protected procedure or entry call on the object s
bndition was last evaluated.

bndition of the corresponding entry.\barrier if no variable or attribute referenced by the condition (directly or
directly) has been altered by the'execution (or cancellation) of a call to an exclusive protected operation of the o
nce the condition was last evaludted.

9.5.

Inser{ after paragraph /5: -[8652/0169]

I{ the requeue target has parameters, then its (prefixed) profile shall be subtype conformant with the profile of the
ifjnermost enclosing callable construct.

the n¢w paragraphs:

Requeue Statements

iven'a-requeue_statement where the innermost enclosing callable construct is for an entry E1, for every specific
ide'postcondition expression P1 that applies to E1, there shall exist a postcondition expression P2 that applies to

hg the

tected

ject

hen the entry of a protected object is checked to see whether it is open, the implementation need not reevaluate {he

ince the

/hen the entry of a protected object is checked to see whether it is open, the implementation need not reevaluate {he

bject

br class-
the

requeue target E2 such that

e P1lis fully conformant with the expression produced by replacing each reference in P2 to a formal param
E2 with a reference to the corresponding formal paramter of E1; and

e if P1is enabled, then P2 is also enabled.

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

Replace paragraph 7:  [8652/0169]

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

by:
Thelexecution of a requeue_statement proceeds by first evaluating the procedure_or_entry_name, including.the grefix
identifying the target task or protected object and the expression identifying the entry within an entry family) ifany
Predondition 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 7.6-1).

Replace|paragraph 12:  [8652/0169]

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, the formal parameters denote the same objects ag did
the ¢orresponding formal parameters of the callable construct completed by the requeues In any case, no parameters gre
spedified in a requeue_statement; any parameter passing is implicit.

by:

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

9.7.4 Asynchronous Transfer of Control

Insert affter paragraph 13:  [8652/0170]

sel ect
del ay 5.0;
Put _Li ne("Cal cul ati on does noti*converge");
t hen abort
-- This calculation should>finish in 5.0 seconds;
-- if not, it is assumed/to diverge
Horri bly_Conplicated_Recursive_Function(X, YY)
end sel ect;

the new|paragraph:

Notg¢ 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 semantically
oply on declared pure library_items. In addition to the places where Legality Rules normally apply (see 12.3), thepe rules
so apply in the private part of an instance of a generic unit. Furthermore, the full view of any partial view ddelar¢d in the
sible part of a declared pure library unit that has any available stream attributes shall support external streaniing |see
3.13.2).

the n¢w paragraph:

— < o

Efroneous Execution

Hxecution is erroneous if some operation (other than the initialization or finalization of the object) modifies the vajue of a
bnstant 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.

the new

An

11.3

Insert a

the new

Ifa
appe

Replace

The
are

by:
The
with
hang
Replace
The
by:
The

[aise_expression appears within the expression of one of the following contexts, the raise_expression shall

h.

xception_name of an exception_choice shall denote an exception.

ise Statements and Raise Expressions
er paragraph 2: [8652/0139; 8652/0124]

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

paragraphs:

raise_expression ::= raise exception_name [with string_simple_expression]

ar within a pair of parentheses within the expression:
e object declaration;

e modular_type definition;

e floating_point_definition;

e ordinary_fixed_point_definition;

e decimal_fixed_point_definition;

e default_expression;

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

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

exception_name, if any, 6f a raise_statement or raise_expression shall denote an exception. A raise_stater]

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

ler.
paragraph 313\ - [8652/0139; 8652/0124; 8652/0125]
expressiony.if any, in a raise_statement, is expected to be of type String.

stking”expression or string_simple_expression, if any, of a raise_statement or raise_expression is expectj

hat is,

nent

ed to

be

tune Strina
JI o

The

Replace

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

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

36

© ISO/IEC 2016 — All rights reserved


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

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

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

€ evaluation o1 a _ or | - raises an exception, that exception 1S pro
instead of the one denoted by the exception_name of the raise_statement or raise_expression.

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

ception_Message returns the message associated with the given Exception Occurrence. For.an'‘eccurrence raisdd by a
cpll to Raise Exception, the message is the Message parameter passed to Raise Exception. For the occurrence raiged by a
raise_statement with an exception_name and a string_expression, the message is the string_expression. For the
ofcurrence raised by a raise_statement with an exception_name but without a stringhéxpression, the message fis a
sfring giving implementation-defined information about the exception occurrence. Eof"an occurrence originally rafsed in
spme other manner (including by the failure of a language-defined check), the méSsage is an unspecified string. Infall
cfises, Exception_Message returns a string with lower bound 1.

by:
Hxception_Message returns the message associated with the given Exception Occurrence. For an occurrence raisdd by a
cpll to Raise Exception, the message is the Message parameter passed. to Raise Exception. For the occurrence raiged by a
raise_statement or raise_expression with an exception_name(and a string_expression or
sfring_simple_expression, the message is the string_expression or string_simple_expression. For the occurrgnce
rgised by a raise_statement or raise_expression with amyéxception_name but without a string_expression or
sfring_simple_expression, the message is a string giving implementation-defined information about the exceptidn
opcurrence. For an occurrence originally raised in sofme)other manner (including by the failure of a language-definjed
check), the message is an unspecified string. In all cases, Exception Message returns a string with lower bound 1.
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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:
Thelactual type for a formal derived type shall be a descendant of the ancestor type and every progenitor of the formdl
type} If the formal type is nonlimited, the actual type shall be nonlimited. The actual type for a formal derived\type shall
be t3gged if and only if the formal derived type is a private extension. If the reserved word synchronized appgears in the
declpration of the formal derived type, the actual type shall be a synchronized tagged type.

Insert after paragraph 15: [8652/0133]

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

the new|paragraph:

Whgn enforcing Legality Rules, for the purposes of determining within a generic body‘whether a type is unconstraingd 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
Repla

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

1:2016

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
(

Repldce paragraph 9.1:  [8652/0174]

A
0
a

by:

I1
1

[ B =

Repldce paragraph 10: [8652/0175]

K
£y
by:

K
£y
I¢

13.1

Repldce paragraph 18: [8652/0176; 8652/0135]

A
S

by:

>

g
11

=

d
tf

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

n operational item that directly specifies an aspect of an entity shall appear before the entity is, frozen (see 13.14
berational item or aspect_specification is given that directly specifies an aspect of an entify, then it is illegal to
nother operational item or aspect_specification that directly specifies the same aspect ofthe entity.

a representation item, operational item, or aspect_specification is given thatdirectly specifies an aspect of an

ime aspect of the entity.

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

pr an untagged derived type, it is illegal to specify atype-related representation aspect if the parent type is a by-r
pe, or has any user-defined primitive subprograniss Similarly, it is illegal to specify a nonconfirming type-relate
presentation aspect for an untagged by-referenee type after one or more types have been derived from it.

11 Aspect Specifications

language-defined aspect shall.siot be specified in an aspect_specification given on a subprogram_body or
Libprogram_body_stub that is'a completion of another declaration.

language-defined-aspect shall not be specified in an aspect_specification given on a completion of a subprogr
bneric subprogran

an aspect af/a-derived type is inherited from an ancestor type and has the boolean value True, the inherited valug
bt be ovefridden to have the value False for the derived type, unless otherwise specified in this International Stan

ertaifi type-related aspects are defined to be nonoverridable; all such aspects are specified using an aspect_defi
afi§,a name.

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

defined

.Ifan
give

bntity,

en it is illegal to give another representation item, operational item, or aspect_specification that directly speciffies the

bference

bference
|

nm or

shall
dard.

hition

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

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

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

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

If thEg - inctudes Tlass (a Wi S then, uniess specitied otherwise 10T a particular class-widg
aspgct:

Replace|paragraph 32: [8652/0178]

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

by:

Anylaspect specified by a representation pragma or library unit pragma that has a local_name’as its single argument| may
be specified by an aspect_specification, with the entity being the local_name. The aspect_definition is expected [to be
of tyjpe Boolean. The expression shall be static. Notwithstanding what this Internationdl’Standard says elsewhere, the
expiession of an aspect that can be specified by a library unit pragma is resolved and evaluated at the point where it dccurs
in the aspect_specification, rather than the first freezing point of the associatéd package.

Delete pragraph 34: [8652/0135]

If arf 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-etherwise specified in this International Standaigd.

13.2 Packed Types
Delete pragraph 6.1: [8652/0179]

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

Insert after paragraph 7:  [8652/0179]

The|recommended level of support for pragma Pack is:

the new|paragraph:

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

Replace|paragraph 8: [8652/0179]

e For a packed record type, the components should be packed as tightly as possible subject to, the Sizes of the
compopnert 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 padking.
Ascomponent whose Size is greater than the word size may be allocated an integral number of words.

by:

e 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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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.

Representation Attributes

Replace paragraph 73.4: [8652/0180]

The actual parameter shall be a name that denotes an object. The object denoted by the actual parameter can be of

by:

Repl
X

by:

Repldce paragraph 12: [8652/0119]

by:

13.1

Repldce paragraph18: [8652/0181]

I
fi
s

13.!12 The Valid Attribute

any type. This function evaluates the names of the objects involved and returns True if the representatien

by X; otherwise, it returns False.

any type. This function evaluates the names of the objects involved. It returns True if the r€presentation o
object denoted by the actual parameter occupies exactly the same bits as the representation of the object ¢
by X and the objects occupy at least one bit; otherwise, it returns False.

ce paragraph 3: [8652/0119]

'Valid
Yields True if and only if the object denoted by X is normal, hds ‘a‘valid representation, and the predicate
nominal subtype of X evaluates to True. The value of this atfribute is of the predefined type Boolean.

'Valid
Yields True if and only if the object denoted by XJis'hormal, has a valid representation, and then, if the pi
conditions hold, the value of X also satisfies thé\predicates of the nominal subtype of X. The value of this
attribute is of the predefined type Boolean.

23 X'Valid is not considered to be a readvof X; hence, it is not an error to check the validity of invalid data.

23 Determining whether X is‘normal and has a valid representation as part of the evaluation of X'Valid is not consi
include an evaluation of X; hénce, it is not an error to check the validity of an object that is invalid or abnormal. Detg
whether X satisfies the predicates of its nominal subtype may include an evaluation of X, but only after it has been d
that X has a valid representation.

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

1 Storage Management

Storage.'Size is specified for an access type, then the Storage Size of this pool is at least that requested, and the
r thepool is reclaimed when the master containing the declaration of the access type is left. If the implementatio
tigty the request, Storage Error is raised at the point of the attribute_definition_clause. If neither Storage Poo

D

of the

object denoted by the actual parameter occupies exactly the same bits as the representation of the object-denoted

The actual parameter shall be a name that denotes an object. The object denoted by the actual parameter ¢an be of

f the
lenoted

of the

eceding

lered to
rmining
ttermined

storage
n cannot
| nor

arace Size are snecified then the meaning of Storace Size is implementation defined
— + = S— 1

by:

If Storage _Size is specified for an access type T, an implementation-defined pool P is used for the type. The Storage Size
of P is at least that requested, and the storage for P is reclaimed when the master containing the declaration of the access
type is left. If the implementation cannot satisfy the request, Storage Error is raised at the freezing point of type T. The
storage pool P is used only for allocators returning type T or other access types specified to use T'Storage Pool.
Storage Error is raised by an allocator returning such a type if the storage space of P is exhausted (additional memory is
not allocated).

© 180/

IEC 2016 — All rights reserved

41


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

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

If neither Storage Pool nor Storage Size are specified, then the meaning of Storage Size is implementation defined.

13.11.2 Unchecked Storage Deallocation

Replace

paragraph 10:  [8652/0182]

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

by:

Aftey

Insert aff

In th
disc

the new
AI] d

Ifa
or 1]

erroy

posq

13.11.
Replace
by:

Prag
speq

Replace

by:

Insert after paragraph 4: [8652/0164]

The
the new

The
If th
imn]

er paragraph 15: [8652/0182]

e first two cases, the storage for the discriminants (and for any enclosing object if it is designated by amaccess
Fiminant of the task) is not reclaimed prior to task termination.

paragraphs:
ccess value that designates a nonexistent object is called a dangling reference.

langling reference is dereferenced (implicitly or explicitly), execution is erroneous (se¢ bélow). If there is no exp
hplicit dereference, then it is a bounded error to evaluate an expression whose resultds 4 dangling reference. If th
is detected, either Constraint_Error or Program_Error is raised. Otherwise, exeCution proceeds normally, but wi
ibility that the access value designates some other existing object.

B Default Storage Pools
paragraph 1:  [8652/0164]

ma and aspect Default Storage Pool specify the storage pool that will be used in the absence of an explicit
ification of a storage pool or storage size for an access_ tyge.

paragraph 3.1:  [8652/0164]
storage_pool_indicator ::= storage_pool -name | null

storage_pool_indicator ::= storagé.pool_name | null | Standard

storage_pool_name shall denote;a variable.
paragraph:

Standard storage_pooltindicator is an identifier specific to a pragma (see 2.8) and does not denote any declara
e storage_pool_indicator is Standard, then there shall not be a declaration with defining_identifier Standard th
ediately visible atithe point of the pragma, other than package Standard itself.

Replace

paragraph 4,1 [8652/0164]

licit

th the

tion.
at is

If the pragma_is used as a configuration pragma, the storage _pool_indicator shall be null, and it defines the default pool
nullwithin all applicable compilation units (see 10.1.5), except within the immediate scope of another pragma
ult Storage Pool Otherw15e the pragma occurs 1mmed1ately within a sequence of declarations, and it defines t}

to b¢
Def:

except within the immediate scope of a later pragma Default -~ Storage Pool. Thus, an inner pragma overrldes 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.

42
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ce paragraph 5: [8652/0164; 8652/0183]

1:2016

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.

by:

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

afTeIS TyPesS WITHIT ar (MStance.

and defines the default pool to be Standard. In this case, there shall not be a declaration with defining_identifier §
that is immediately visible at the point of the aspect specification, other than package Standard itself.

shall be a name that denotes a variable. This aspect overrides any Default Storage Pool pragmathat might applyj
gkneric unit; if the aspect is not specified, the default pool of the instance is that defined for the generic unit.

iplementation-defined.
Repldce paragraph 6.2: [8652/0164]

by:

Repldce paragraph 6.3:  [8652/0164]

d

by:
d
d

13.1

Repldce paragraph 20: [8652/0184]

H
th

(el ¢)

by:

sl

tf
c
c

p

e Default Storage Pool aspect may be specified as Standard, which is an identifier specific to an aspect (s¢e.13

.1.1)
tandard

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

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

e Ifthe default pool is nonnull, the Storage Pool attribute is that pook
e Ifthe default pool is neither null nor Standard, the Storage “P0ol attribute is that pool.
therwise, there is no default pool; the standard storage poalis‘used for the type as described in 13.11.

therwise (including when the default pool is specified-as Standard), the standard storage pool is used for the typd
escribed in 13.11.

1.4 Storage Subpools

ach subpool belongs to a single storage pool (which will always be a pool that supports subpools). An access to t
at a subpool belongs to can be.dbtained by calling Pool_of Subpool with the subpool handle. Set Pool of Suby
huses the subpool of the subpopl handle to belong to the given pool; this is intended to be called from subpool
bnstructors like Create_Subpool. Set Pool of Subpool propagates Program_Error if the subpool already belongs
bol.

ach subpool elongs to a single storage pool (which will always be a pool that supports subpools). An access to t
at a subppelbelongs to can be obtained by calling Pool of Subpool with the subpool handle. Set Pool of Suby
huses thésubpool of the subpool handle to belong to the given pool; this is intended to be called from subpool
bnstriictors like Create Subpool. Set Pool of Subpool propagates Program_Error if the subpool already belongs
bol(lf Set Pool of Subpool has not yet been called for a subpool, Pool of Subpool returns null.

to the

as

he pool
ool

toa

he pool
ool

toa

Insert after paragraph 31:  [8652/0185]

Unless overridden, Default Subpool for Pool propagates Program_Error.

the new paragraph:

E

rroneous Execution

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

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

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

13.11.6 Storage Subpool Example

Replace|paragraph 11:  [8652/0186]

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

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

Mar ker s . Subpool _Array;

Current _Pool : Subpool _I ndexes : = 1;

end record;

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

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

Replace|paragraph 28: [8652/0126]

- - Correct the alignment if necessary:

Pool . Next _Al | ocation : = Pool . Next _Ald0cati on +
((-Pool . Next _Al'l ocation) nod Alignhnment);

i f Pool.Next_Allocation + Size_ In Storage_El ements >
Pool . Pool _Si ze then
rai se Storage_Error; -- Qutefspace.

end if;

St orage_Address : = Pool . Storage (Pool.Next Al |l ocation)' Address;

Pool . Next _Al l ocation : =
Pool . Next _Al l ocatipn + Size_In_Storage_El enents;

end Al |l ocate_From Subpool;

by:

- - Check for the maximum supported alignment, which is the alignment of the storage area:
i f Alignmenti\>"Pool . Storage' Alignnment then
rai se /Program Error;

end if;
- - Corgectthe alignment if necessary:
Pool."Next _Al | ocation : = Pool.Next_Allocation +

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

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

by:

9

-:‘ fa aa AA. ad . o aa ho ava 1 ad a a ava 1 a - - Al... - A ern

a : Htes—1a a a-an-3 o—de s erpatively—eqch of
the specific stream-oriented attributes may be specified using an aspect_specification on any type_declaration] with
thhe aspect name being the corresponding attribute name. Each of the class-wide stream-oriented attributes ngay be
specified using an aspect_specification for a tagged type T using the name of the stream-oriented attribute folloyed by
'(lass; such class-wide aspects do not apply to other descendants of T.

he subprogram name given in such an attribute_definition_clause or aspect_specification shall'statically denpte a
syibprogram that is not an abstract subprogram. Furthermore, if a specific stream-oriented attribute’is specified forjan

iffterface type, the subprogram name given in the attribute_definition_clause or aspect_specification shall stat]cally
denote a null procedure.

Repldce paragraph 49: [8652/0188]

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

by:
An attribute_reference for one of the stream-oriented attributes is illégal unless the attribute is available at the place of
the attribute_reference. Furthermore, an attribute_reference for.T'Input is illegal if T is an abstract type. In addition to

thhe places where Legality Rules normally apply (see 12.3), these fules also apply in the private part of an instance fof a
gpneric unit.

Unless inherited from a parent type, if any, for an untagged(type having a task, protected, or explicitly limited recdrd part,
thhe default implementation of each of the Read, Write, Ihput, and Output attributes raises Program Error and perfprms no
ofher action.

13.14 Freezing Rules
Repla:e paragraph 3: [8652/0189]

e end of a declarative_part, protected_body, or a declaration of a library package or generic library package,|causes
fileezing of each entity and profile'declared within it, except for incomplete types. A noninstance body other than 4
r¢gnames-as-body causes freezinngof each entity and profile declared before it within the same declarative_part that is not
ap incomplete type; it only causes freezing of an incomplete type if the body is within the immediate scope of the
fcomplete type.

—

by:

Tlhe end of a declarative_part, protected_body, or a declaration of a library package or generic library package.|causes
fileezing of each’entity and profile declared within it, except for incomplete types. A proper_body, body_stub, of
not an

pmplete

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

the new paragraphs:

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

Replace paragraph 5.1:  [8652/0132]

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

by:

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

exnressionfunction causes freezing
i i=]

Replace|paragraph 5.2: [8652/0132]

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

by:

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

Replace|paragraph 8: [8652/0132]

A sthtic expression (other than within an aspect_specification) causes freezing wheré-t-occurs. An object name or
nongtatic expression causes freezing where it occurs, unless the name or expression 1§ part of a default_expression,|a
default_name, the expression of an expression function, an aspect_specificatioh, or a per-object expression of a
component's constraint, in which case, the freezing occurs later as part of angthet construct or at the freezing point of an
assofciated entity.

by:
A sthtic expression (other than within an aspect_specification) gauses freezing where it occurs. An object name or
nongtatic expression causes freezing where it occurs, unless the ftame or expression is part of a default_expression,|a
default_name, the return expression of an expression function, an aspect_specification, or a per-object expression] of a

component's constraint, in which case, the freezing occur$\later as part of another construct or at the freezing point of an
assofciated entity.

Replace|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 functio call
is to an expression function, the@xpression of the expression function causes freezing.

by:

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 expressioftfiinction, the return expression of the expression function causes freezing.

Replace|paragraph 10.2:( [8652/0132]

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

by:

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

Replace paragraph 10.3: [8652/0132]

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

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

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

by:

The implementation shall ensure that each language-defined subprogram is reentrant in the sense that concurrent calls on

dals i L. £ wadd 1 11 los. tatloot a| tad lo s oot 1db
any AITgaagU=uCTmCU- STOPTUET AT PpUITOTTT aS- SPUUTTICUS SUTOTITE - as—alt UUJCUTSHIat alr U UCTIoTCU U - par aietors—trat CoTl! (S

passed by reference or designated by parameters of an access type are nonoverlapping.

For fhe purpose of determining whether concurrent calls on text input-output subprograms are required to perform as
spedified above, when calling a subprogram within Text IO or its children that implicitly operates on one bf the defailt
input-output files, the subprogram is considered to have a parameter of Current_Input or Current_Outputi(as appropriate).

A.4.11| String Encoding

Replace|paragraph 54: [8652/0193]

e By a Decode function when a UTF encoded string contains an invalid encoding séquence.
by:
e By a Convert or Decode function when a UTF encoded string contains’an.invalid encoding sequence.
Replace|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 ddd
length.

by:

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

A.8.1 The Generic Package Sequential .l©

Insert after paragraph 10:  [8652/0194]
function Is_Qpen(File : in\F1le_Type) return Bool ean;

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

A.8.2 kFile Management

Insert after paragraph 28: ([8652/0194]

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

procedure Flush(File : in File_Type);

The Flush procedure synchronizes the external file with the internal file (by flushing any internal buffers) without
¢losing the file. For a direct file, the current index is unchanged; for a stream file (see A.12.1), the current
position 1s unchanged.

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

A.8.4 The Generic Package Direct_IO

Insert after paragraph 10:  [8652/0194]
function Is_Open(File : in File_Type) return Bool ean;
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the new paragraph:
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.8.2)}[Streams.Stream IO (see A.12.1)]. If File is not explicitly specified, Current Output is used.

by:

The effect of Flush is the same as the corresponding subprogram in Sequential [0 (see A.8.2). If File i&
explicitly specified, Current Output is used.

A.12.1 The Package Streams.Stream_IO

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

by:

type File_Type is limted private;

pragnma Preel aborable_Initialization(File_Type);
Repldce paragraph 28: [8652/0194]

he subprograms given in subclause A.8.2 for the control of external files\(Créate, Open, Close, Delete, Reset, M
ame, Form, and Is_Open) are available for stream files.

by:

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

Delet¢ paragraph 28.6: [8652/0194]

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

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

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

ot

de,

de,

closing

k

ofdering. A function "<" defines.a_strict weak ordering if it is irreflexive, asymmetric, transitive, and in addition, iff X <y

for any values X and Yy, then for all other values z, (X < z) or (z <Y).
the n¢w paragraphs:

Sfatic Semantics

(Jertain subprograms declared within instances of some of the generic packages presented in this clause are said to
indefinite insention. These subprograms are those corresponding (in the sense of the copying described in subclaus
t¢ subprogtams that have formal parameters of a generic formal indefinite type and that are identified as performiy
indefinite-insertion in the subclause defining the generic package.

perform
e 12.3)

12

If asubprogram performs indefinite insertion, then certain run-time checks are performed as part of a call to the

SUBPFreLra 3 o+-these-cheecks hen-the—re RE-exceptonispropagateatothe< rd-the-con

>

i not

modiﬁd by the call. These checks are performed for each parameter correspnding (in the sense of the copying described
in 12.3) to a parameter in the corresponding generic whose type is a generic formal indefinite type. The checks performed

for a given parameter are those checks explicitly specified in subclause 4.8 that would be performed as part of the
evaluation of an initialized allocator whose access type is declared immediately within the instance, where:

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

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

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

by:

Replace|paragraph 168: [8652/0126]

by:

A.18.3 The Generic Package Containers.Doubly-Linked_Lists
Replace|paragraph 69.1: [8652/0197]

by:

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

by:

50

When tampering with cursors is prohibited for a particular vector object V, Program_Error is propagated by a call of any
language-defined subprogram that is defined to tamper with the cursors of V, leaving V unmodified. Similarly, when
tampering with elements is prohibited for a particular vector object V, Program_Error is propagated by a call of any
langrage=defimed subprograrnT that 1S defined to tamper Wit the TIeTets ot v {OT tamper WitlT the cursors ot vJ; feaving V
unmodified.

Whgn tampering with cursors is prohibited for a particular vector object V, Program_Error is propagated by'a call of any
language-defined subprogram that is defined to tamper with the cursors of V, leaving V unmodified. Simitarly, 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
unmpodified. These checks are made before any other defined behavior of the body of the language-defined subprogrgm.

procedure Prepend (Container : in out Vector;

New I[tem : in Vect or;

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

New Item : in Vector);

Whg¢n tampering with cursors is prohibited for a particularlist 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-
defiped subprogram that is defined to tamper with*the elements of L (or tamper with the cursors of L), leaving L
unmjodified.

Whgn 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-
defiped subprogram that isidefined to tamper with the elements of L (or tamper with the cursors of L), leaving L
unmpodified. These checks ate made before any other defined behavior of the body of the language-defined subprogrgm.

Whgn tamipering with cursors is prohibited for a particular map object M, Program_Error is propagated by a call of apy
langJage defined subprogram that is defined to tamper with the cursors of M, leaving M unmodified. Similarly, wher

tampermswithelementsisprofibiedtorapartertarmap-objeet- MProsram—Errortspropasated-byreat-ot any
language-defined subprogram that is defined to tamper with the elements of M (or tamper with the cursors of M), leaving
M unmodified.

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

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

by:

hen tampering with cursors is prohibited for a particular set object S, Program_Error is propagated by a call éfgny
lgnguage-defined subprogram that is defined to tamper with the cursors of S, leaving S unmodified. Similarly, whgn
tgmpering with elements is prohibited for a particular set object S, Program_Error is propagated by a call.of any language-
dpfined subprogram that is defined to tamper with the elements of S (or tamper with the cursors of S), leaving S
uhmodified. These checks are made before any other defined behavior of the body of the language-defined subprogram.

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

multiway tree container object manages a tree of internal nodes, each of which contaiifs an element and pointery to the
hrent, first child, last child, next (successor) sibling, and previous (predecessor) sibling internal nodes. A cursor
bsignates a particular node within a tree (and by extension the element contained in that node, if any). A cursor kpeps

bsignating the same node (and element) as long as the node is part of the cantainer, even if the node is moved within the
bntainer.

O ooT

by:
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 child, last child, next (successor) sibling, and prgvious
(predecessor) sibling internal nodes. A cursor designates aparticular node within a tree (and by extension the elentent
bntained in that node, if any). A cursor keeps designating the same node (and element) as long as the node is part|{of the
cpntainer, even if the node is moved within the container:

Repldce paragraph 3: [8652/0198]

A subtree is a particular node (which roots the\subtree) and all of its child nodes (including all of the children of the child
bdes, recursively). There is a special nodegthe root, which is always present and has neither an associated element value
br any parent node. The root node provides a place to add nodes to an otherwise empty tree and represents the bape of the
tifee.

(@)

by:
subtree is a particular node.(shich roots the subtree) and all of its child nodes (including all of the children of the child
bdes, recursively). The root-node is always present and has neither an associated element value nor any parent ndde; it
hs pointers to its first-ehild and its last child, if any. The root node provides a place to add nodes to an otherwise ¢gmpty
Jee and represents the-base of the tree.

ce paragraph.90:° [8652/0197]

When tampezing with cursors is prohibited for a particular tree object T, Program_Error is propagated by a call offany
13nguage-defined subprogram that is defined to tamper with the cursors of T, leaving T unmodified. Similarly, wh¢n
tgmpeting with elements is prohibited for a particular tree object T, Program_Error is propagated by a call of any
lgngdage-defined subprogram that is defined to tamper with the elements of T (or tamper with the cursors of T), lepving T
mmoditied.

55 >

f=g

Repl

c

by:
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.

© ISO/IEC 2016 — All rights reserved 51


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

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

Replace paragraph 153: [8652/0199]

by:

Replace

by:

Replace

by:

Replace

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
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.

paragraph 155: [8652/0199]

paragraph 157: [8652/0199]

paragraph 159: [8652/0199]

If Position equals No Element, then Constraint Error is propagated. Otherwise, Iterate Subtree calls Proceds. 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 cursors of the treg that
contains the element designated by Position is prohibited during the execution of a call on ProCess.all. Any
exception raised by Process.all is propagated.

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Iterate Subtree calls Proceds.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 tre¢ that
contains the element designated by Position is prohibited during the exeeution 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) designgting
each node in Container, starting with the root node and progeeding in a depth-first order. Tampering with thg¢
cursors of Container is prohibited while the iterator objeCt exists (in particular, in the sequence_of_statenjents
of the loop_statement whose iterator_specificatiogid¢notes this object). The iterator object needs finalizdtion.

Iterate returns an iterator object (see 5.5.1) that will generate a value for a loop parameter (see 5.5.2) designgting
each element in Container, starting from the\foot node and proceeding in a depth-first order. Tampering wi:r the
cursors of Container is prohibited while the iterator object exists (in particular, in the sequence_of_statenjents
of the loop_statement whose iterater.“specification denotes this object). The iterator object needs finalizgtion.

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 elemenf 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-ofithe container that contains the node designated by Position is prohibited while the iteratof
object exists [invparticular, 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 from the node designated by Position and

52

procecdimg T a depth=first order—H Posttiorequats No—Ftement;themr Constramt—Error s 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.
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A.18.11 The Generic Package Containers.Indefinite_Vectors
Insert after paragraph 8: [8652/0196]

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

the new paragraph:

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

A.18.12 The Generic Package Containers.Indefinite_Doubly_Linked_Lists
Inser{ after paragraph 7:  [8652/0196]

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

the n¢w 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 tMaps
Inser{ after paragraph 8: [8652/0196]

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

the n¢w paragraph:

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

A.18.14 The Generic Package Containers.indefinite_Ordered_Maps
Inser{ after paragraph 8: [8652/0196]

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

the n¢w paragraph:

e  The operations Include, [nsert, Replace, and Replace Element that have a formal parameter of type
Element_Type perfarm‘indefinite insertion (see A.18).

A.18.15 The Generic:Package Containers.Indefinite_Hashed_Sets
Inser{ after paragraph'4:) [8652/0196]

e The actual Element parameter of access subprogram Process of Update Element Preserving Key may b¢
constrained even if Element Type is unconstrained.

the n¢w paragraph:

¢/ The operations Include, Insert, Replace, Replace Element, and To_Set that have a formal parameter of type
Etemem —Type perform imdefimite Tsertiom (See A 18)-

A.18.16 The Generic Package Containers.Indefinite_Ordered_Sets
Insert after paragraph 4: [8652/0196]

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

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

A.18.17 The Generic Package Containers.Indefinite_Multiway_Trees

Insert after paragraph 7:  [8652/0196]

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

the new|paragraph:

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

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

Whg¢n tampering with the element is prohibited for a particular holder object H, Program_Efroi-is propagated by a calll of
any Janguage-defined subprogram that is defined to tamper with the element of H, leaving H'unmodified.

by:

Whé¢n tampering with the element is prohibited for a particular holder object H, Rrogram_Error is propagated by a calll of
any Janguage-defined subprogram that is defined to tamper with the element of't#; leaving H unmodified. These checks are
madg before any other defined behavior of the body of the language-defingd subprogram.

Replace|paragraph 39: [8652/0196]
Returns a nonempty holder containing an element initialized-to New_Item.
by:

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

Replace|paragraph 47: [8652/0196]

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

3l

by:

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

A.18.25 The Generic(Package Containers.Bounded_Multiway_Trees

Replace|paragraph 10:¢, [8652/0118]

function®Copy (Source : Tree; Capacity : Count_Type :
rietyjurn List;

0)

by:

function Copy (Source : Tree; Capacity : Count_Type :

-
recurirt 1T g,

0)

A.18.26 Array Sorting

Replace paragraph 9.2: [8652/0118]

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

procedure Ada. Cont ai ners. Generic_Sort
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(First, Last : Index_Type' Base);
pragma Pure(Ada. Cont ai ners. Generic_Sort);
by:
generic
type Index_Type is (<>);
with function Before (Left, Right : Index_Type) return Bool ean;
with procedure Swap (Left, Right : in |Index_Type);
procedure Ada. Cont ai ners. Generic_Sort
(First, Last : Index_Type' Base);
pragna Pure(Ada Containers Ceneric Sort):
A.18.32 Example of Container Use
Repldqce paragraph 29: [8652/0126]
for Cin G (Next).lterate |oop
decl are
E : Edge renanmes G (Next)(C).all;
begin
if not Reached(E.To) then
end' | f
end;
end | oop;
by:
for Cin G (Next).lterate |oop
decl are
E : Edge renames G (Next)(O;
begin
if not Reached(E.To) then
end' | f
end;
end | oop;
Repldce paragraph 31: [8652/0126]
decl are
L : Adjacency_Li sts. List_\nenanmes G (Next);
C : Adjacency_Lists. Cursor := L.First;
begin
whi |l e Has_El ement (+§~ | oop
decl are
E : Edge renanes L(C).all;
begin
i f net\Reached(E. To) then
end. | f :
end;
C = L.Next (O);
end.| oop;
end;
by:
decl are

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

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

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

A.19 The Package Locales

Replace paragraph 4: [8652/0200]

type Language_Code is array (1 .. 3) of Character range 'a'" .. 'z';
Type Country_Code 1s array (L .. 2) of Character range A .. Z,

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)
wi th Dynani c_Predicate =>
(for all E of Country Code =>Ein"'A .. 'Z);
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Annex B: Interface to Other Languages

B.1 Interfacing Aspects
Insert after paragraph 14: [8652/0201]

e Convention L has been specified for T, and T is eligible for convention L; that is:
the new paragraph:

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

Repldqce paragraph 41:  [8652/0201]

Fpr each supported convention L other than Intrinsic, an implementation should support specifying the Import and Export
agpects for objects of L-compatible types and for subprograms, and the Convention aspect for L-eligible types and|for

Ibprograms, presuming the other language has corresponding features. Specifying the Convention aspect need nqt be
pported for scalar types.

s
s
by:

Fpr each supported convention L other than Intrinsic, an implementation should supportspécifying the Import and| Export
agpects for objects of L-compatible types and for subprograms, and the Convention.-aspect for L-eligible types and|for
s

ibprograms, presuming the other language has corresponding features. Specifying.the Convention aspect need ndt be
leported for scalar types, other than enumeration types whose internal codes fall within the range 0 .. 2**15-1.

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

w2

Repl

by:
Eixample of interfacing aspects:

B.3 [nterfacing with C and C++
ce paragraph 1:  [8652/0202]

e facilities relevant to interfacing with the C language and the corresponding subset of the C++ language are thg
ppckage Interfaces.C and its children, and support for specifying the Convention aspect with convention_identifiefs C and
Pass By Copy.

Repl

by:
e facilities relevant to interfacing:-with the C language and the corresponding subset of the C++ language are thq
ppckage Interfaces.C and its childien, and support for specifying the Convention aspect with convention_identifiefs C,
Pass By Copy, and any of'the C_Variadic n conventions described below.

Inser{ after paragraph 60.15:\* [8652/0202]
Ifa type is C_Pass(By~ Copy-compatible, then it is also C-compatible.
the n¢w paragraphs

e identifiers'C_Variadic 0, C_Variadic 1, C_Variadic 2, and so on are convention_identifiers. These conventipns are
sqid to be-€_Variadic. The convention C_Variadic n is the calling convention for a variadic C function taking n fjxed
pprameters and then a variable number of additional parameters. The C_Variadic_n convention shall only be specified as
thhe\Conivention aspect for a subprogram, or for an access-to-subprogram type, having at least n parameters. A typelis
compatible with a C_Variadic convention 1f and only 1f the type 1s C-compatible.

Insert after paragraph 65: [8652/0201]

e An Ada function corresponds to a non-void C function.
the new paragraph:

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

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

by:

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

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

by:
Aspect Discard Names
Repl:Jce paragraph 1:  [8652/0203]

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

Repldce paragraph 5: [8652/0203]

by:

Repldce paragraph 7:  [8652/0203]

by:

e =NY¢]

< gOgos=s 94

Pragma Discard Names

1:2016

pecifying the aspect Discard Names can be used to request a reduction in storage used for the names of entities
intime name text.

atic Semantics

or an entity with runtime name text, the following language-defined representatiortdspect may be specified:

S
11
S
An entity with runtime name text is a nonderived enumeration first subtype, a tagged first subtype, or an exceptior].
F
D

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

Tlhe local_name (if present) shall denote a nonderived enumeration[ first] subtype, a tagged [first] subtype, or an

pclared after the pragma, within the same declarative regien, Alternatively, the pragma can be used as a configur:
Fagma. If the pragma applies to a type, then it applies alsoito all descendants of the type.

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

hlue True for the aspect Discard “Names.

[l

{ the pragma applies to an enumeration type, then the semantics of the Wide Wide Image and Wide Wide Valu
tributes are implementation defined for that type; the semantics of Image, Wide Image, Value, and Wide Value
pfined in terms of Wide Wide Image and Wide Wide Value. In addition, the semantics of Text 10.Enumeratio)
e implementatien defined. If the pragma applies to a tagged type, then the semantics of the
ags.Wide Wide® Expanded Name function are implementation defined for that type; the semantics of
ags.Exparided Name and Tags.Wide Expanded Name are still defined in terms of Tags.Wide Wide Expanded
{ the pragma applies to an exception, then the semantics of the Exceptions.Wide Wide Exception Name functio
plefaentation defined for that exception; the semantics of Exceptions.Exception Name and

—H e o

—

—

vith

kception. The pragma applies to the type or exception. Without a local_name, the pragma applies to all such entjties

hition

entities
Lt

iscard Names applies to a compilation unit, all entities with runtime name text declared in the compilation unit have the

b
L

are still
n 10

| Name.
h are

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

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

Wide Wide Value attributes are implementation defined for that type; the semantics of Image, Wide Image, Value, and
Wide Value are still defined in terms of Wide Wide Image and Wide Wide Value. In addition, the semantics of

Text 10.Enumeration IO are implementation defined. If the aspect Discard Names is True for a tagged type, then the
semantics of the Tags.Wide Wide Expanded Name function are implementation defined for that type; the semantics of
Tags.Expanded Name and Tags.Wide Expanded Name are still defined in terms of Tags.Wide Wide Expanded Name.
If the aspect Discard Names is True for an exception, then the semantics of the Exceptions.Wide Wide Exception Name
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