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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 [EC technical committees collaborate 1n 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/IECJTC
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft InternationalStandards
adopted by the joint technical committee are circulated to national bodies for voting. Publication as‘ai’ International
Standard requires approval by at least 75 % of the national bodies casting a vote.

Amendment 1 to ISO/IEC 8652:1995 was prepared by Joint Technical Committee ISO/IEC JEC'1, Information
technology, Subcommittee SC 22, Programming languages, their environments and system software interfaces.

Amendment 1 cancels and replaces those portions of ISO/IEC 8652:1995 as corrected-by Technical Corrigendum 1

ISO/IEC 8652:1995/Cor.1:2001 as specified by the body of this amendment. Those portions of the International Standdrd

as corrected by Technical Corrigendum 1 not modified by this amendment remaifvin force.

The main emphasis of Amendment 1 is to improve the object-oriented programming and the real-time features of
ISO/IEC 8652:1995 while also strengthening reliability.

As in ISO/IEC 8652:1995, Annexes A to J form an integral part of the/International Standard as amended. Annexes K
to Q are for information only.
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Introduction

International Standard ISO/IEC 8652:1995 defines the Ada programming language.

This amendment modifies Ada by making changes and additions that improve:

Th

Th
WO

e The safety of applications written in Ada;

e  The portability of applications written in Ada;

e Interoperability with other languages and systems; and

e  Accessibility and ease of transition from idioms in other programming and modeling languages.
s amendment incorporates the following major additions to the International Standard:

e Support for the entire ISO/IEC 10646:2003 character repertoire, both in program text and execiting programs
(see subclauses 2.1, 3.5.2,3.6.3, A.1, A.3, and A.4);

e Interfaces, to provide a limited form of multiple inheritance of operations (see 3.9.4);

e Improvements for access types, such as null excluding subtypes (see 3.10), additional uses for anonymous access
types (see 3.6 and 8.5.1), and anonymous access-to-subprogram subtypes to support “downward closures”
(see 3.10 and 3.10.2);

e Additional context clause capabilities: limited views to allow mutually dependent types (see 3.10.1 and 10.1.2)
and private with clauses that apply only in the private part of a package-(see 10.1.2);

e  Aggregates, constructor functions and constants for limited types\(see 4.3.1, 6.5, and 7.5);
e  Control of overriding to eliminate errors (see 8.3);

e Additional standard packages, including time management (see 9.6), file directory and name management
(see A.16), containers (see A.18), execution-time clocks (see D.14), timing events (see D.15), and vector and
matrix operations (see G.3);

e A mechanism for writing C unions to make intérfaces with C systems easier (see B.3.3);
e New task dispatching policies, including non-preemptive (see D.2.4) and earliest deadline first (see D.2.6); and
e The Ravenscar profile to provide a.simplified tasking system for high-integrity systems (see D.13).

s amendment is organized by sections eorresponding to those in the International Standard. These sections include
rding changes and additions to the\International Standard. Clause and subclause headings are given for each clause that

coftains a wording change. Clauges)and subclauses that do not contain any change or addition are omitted.

Fo
giv
or
bef

Ty]

Ins
Int

each change, an anchorparagraph from the International Standard (as corrected by Technical Corrigendum 1) is
len. New or revised textand instructions are given with each change. The anchor paragraph can be replaced or deleted,
ext can be insertedcbefore or after it. When a heading immediately precedes the anchor paragraph, any text inserted
ore the paragraph i3 intended to appear under the heading.

bographical gonventions:

tructions*about the text changes are in this font. The actual text changes are in the same fonts as the
brnational Standard — this font for text, this font for syntax, and this font for Ada source code.
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Information technology — Programming languages — Ada

AMENDMENT 1

Introduction
Of International Standard ISO/IEC 8652:1995. Modifications of this section of that International Standard are found herg:

Replace paragraph 3:

by:

Rationale for the Ada Programming Language -- 1995 edition, which gives an infroduction to the new
features of Ada, and explains the rationale behind them. Programmers should\read this first.

Ada 95 Rationale. This gives an introduction to the new features of Ada‘incorporated in the 1995 edition
this Standard, and explains the rationale behind them. Programmefs tmfamiliar with Ada 95 should read t
first.

Ada 2005 Rationale. This gives an introduction to the changés and new features in Ada 2005 (compared
with the 1995 edition), and explains the rationale behindthem. Programmers should read this rationale
before reading this Standard in depth.

Replace paragraph 5:

by:

The Annotated Ada Reference Manual (AARM). The AARM contains all of the text in the RM95, plus
various annotations. It is intended primarily for compiler writers, validation test writers, and others who
wish to study the fine details. The annotations include detailed rationale for individual rules and
explanations of some of the more ateane interactions among the rules.

The Annotated Ada Reference Manual (AARM). The AARM contains all of the text in the consolidated
Ada Reference Manual; plus various annotations. It is intended primarily for compiler writers, validation
test writers, and othiers who wish to study the fine details. The annotations include detailed rationale for
individual rules and explanations of some of the more arcane interactions among the rules.

Replace paragraph 6:

Ada was originallydesigned with three overriding concerns: program reliability and maintenance, programming ag

human activity,-and efficiency. This revision to the language was designed to provide greater flexibility and
extensibilityyadditional control over storage management and synchronization, and standardized packages oriente

toward(supporting important application areas, while at the same time retaining the original emphasis on reliability]

maintainability, and efficiency.

by:

Ada was originally designed with three overriding concerns: program reliability and maintenance, programming ag

human act1V1ty, and efficiency. The 1995 revision to the language was de51gned to provrde greater ﬂex1b111ty and

a

a

toward supportrng 1mp0rtant apphcatron areas, whlle at the same trme retalnlng the orlglnal emphasrs on rehabrhty,
maintainability, and efficiency. This amended version provides further flexibility and adds more standardized
packages within the framework provided by the 1995 revision.
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Replace paragraph 32:
An enumeration type defines an ordered set of distinct enumeration literals, for example a list of states or an alphabet
of characters. The enumeration types Boolean, Character, and Wide Character are predefined.

by:

An enumeration type defines an ordered set of distinct enumeration literals, for example a list of states or an alphabet
of characters. The enumeration types Boolean, Character, Wide Character, and Wide Wide Character are

predefined.

Replace paragraph 34:

Composite types allow definitions of structured objects with related components. The composite types in the
language include arrays and records. An array is an object with indexed components of the same type. A recordis an
object with named components of possibly different types. Task and protected types are also forms of composite
types. The array types String and Wide String are predefined.

by
Composite types allow definitions of structured objects with related components. The composite types in the
language include arrays and records. An array is an object with indexed components of the-sadme type. A record is an
object with named components of possibly different types. Task and protected types are also’forms of composite
types. The array types String, Wide String, and Wide_Wide_String are predefined.

Indert after paragraph 38:

From any type a new type may be defined by derivation. A type, together withiits derivatives (both direct and
indirect) form a derivation class. Class-wide operations may be defined that.accept as a parameter an operand of any
type in a derivation class. For record and private types, the derivatives,may be extensions of the parent type. Types
that support these object-oriented capabilities of class-wide operationg and type extension must be tagged, so that the
specific type of an operand within a derivation class can be identified at run time. When an operation of a tagged type
is applied to an operand whose specific type is not known untihtun time, implicit dispatching is performed based on
the tag of the operand.

thg new paragraph:

Interface types provide abstract models from whiclpother interfaces and types may be composed and derived. This
provides a reliable form of multiple inheritance~Interface types may also be implemented by task types and protected
types thereby enabling concurrent programming and inheritance to be merged.

Replace paragraph 41:

Representation clauses can be used to specify the mapping between types and features of an underlying machine. For
example, the user can specify that'objects of a given type must be represented with a given number of bits, or that the
components of a record are to be represented using a given storage layout. Other features allow the controlled use of
low level, nonportable, or implementation-dependent aspects, including the direct insertion of machine code.

by
Aspect clauses can’be used to specify the mapping between types and features of an underlying machine. For
example, theaisér’'can specify that objects of a given type must be represented with a given number of bits, or that the
component§ef a record are to be represented using a given storage layout. Other features allow the controlled use of
low level, nonportable, or implementation-dependent aspects, including the direct insertion of machine code.

Replace paragraph 42:

manipulation and random number generation) by means of standard library packages. Input-output is supported for
values of user-defined as well as of predefined types. Standard means of representing values in display form are also
provided. Other standard library packages are defined in annexes of the standard to support systems with specialized
requirements.

2 © ISO/IEC 2007 — All rights reserved
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by:
The predefined environment of the language provides for input-output and other capabilities by means of standard

library packages. Input-output is supported for values of user-defined as well as of predefined types. Standard means

of representing values in display form are also provided.

The predefined standard library packages provide facilities such as string manipulation, containers of various kinds
(vectors, lists, maps, etc.), mathematical functions, random number generation, and access to the execution

. 4
CITVITOTHITCTIC,

The specialized annexes define further predefined library packages and facilities with emphasis on areas suchas rdal-

time scheduling, interrupt handling, distributed systems, numerical computation, and high-integrity systems)

Replace paragraph 44:

This International Standard replaces the first edition of 1987. In this edition, the following majorlanguage changes
have been incorporated:

by:
This amended International Standard updates the edition of 1995 which replaced the first edition of 1987. In the 1
edition, the following major language changes were incorporated.

Replace paragraph 45:
e Support for standard 8-bit and 16-bit character sets. See Section'243.5.2, 3.6.3, A.1, A.3, and A.4.

by:

e  Support for standard 8-bit and 16-bit characters was added. See clauses 2.1, 3.5.2,3.6.3, A.1, A.3, and A}4.

Replace paragraph 46:

e  Object-oriented programming with run-time polymorphism. See the discussions of classes, derived types,

tagged types, record extensions, and private’extensions in clauses 3.4, 3.9, and 7.3. See also the new forms

of generic formal parameters that are allowed by 12.5.1, "Formal Private and Derived Types" and 12.7,
"Formal Packages".

by:

e The type model was extended to include facilities for object-oriented programming with dynamic
polymorphism. See the discussions of classes, derived types, tagged types, record extensions, and private
extensions in clauses3(4;'3.9, and 7.3. Additional forms of generic formal parameters were allowed as
described in clauses 2.5.1 and 12.7.

Replace paragraph 47:

e  Access types’have been extended to allow an access value to designate a subprogram or an object declarefl

by an/Object declaration (as opposed to just a heap-allocated object). See 3.10.

by:

e <_Access types were extended to allow an access value to designate a subprogram or an object declared by gn

object declaration as opposed to just an object allocated on a heap. See clause 3.10.

Replace paragraph 48:

e Efficient data-oriented synchronization is provided via protected types. See Section 9.

by:

95

e Efficient data-oriented synchronization was provided by the introduction of protected types. See clause 9.4.

Replace paragraph 49:

e  The library units of a library may be organized into a hierarchy of parent and child units. See Section 10.

by:

e  The library structure was extended to allow library units to be organized into a hierarchy of parent and child

units. See clause 10.1.
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Replace paragraph 50:

by:

Additional support has been added for interfacing to other languages. See Annex B.

Additional support was added for interfacing to other languages. See Annex B.

Replace paragraph 51:

by

Re

by

The Specialized Needs Annexes have been added to provide specific support for certain application areas:

The Specialized Needs Annexes were added to provide specific support for certain application areas:

place paragraph 57:

e Annex H, "Safety and Security"

e Annex H, "High Integrity Systems"

Amendment 1 modifies the 1995 International Standard by making changes and addition§that improve the capability
of the language and the reliability of programs written in the language. In particular, the changes were designed to
improve the portability of programs, interfacing to other languages, and both the obj€et-oriented and real-time
capabilities.

The following significant changes with respect to the 1995 edition are incorporated:

Support for program text is extended to cover the entire ISOAEC-10646:2003 repertoire. Execution support
now includes the 32-bit character set. See clauses 2.1, 3.52,3:6.3, A.1, A.3, and A 4.

The object-oriented model has been improved by the addition of an interface facility which provides
multiple inheritance and additional flexibility for typelextensions. See clauses 3.4, 3.9, and 7.3. An
alternative notation for calling operations more akin to that used in other languages has also been added. See
clause 4.1.3.

Access types have been further extended to,unify properties such as the ability to access constants and to
exclude null values. See clause 3.10. Anohymous access types are now permitted more freely and
anonymous access-to-subprogram types are introduced. See clauses 3.3, 3.6, 3.10, and 8.5.1.

The control of structure and visibility has been enhanced to permit mutually dependent references between
units and finer control overlaccess from the private part of a package. See clauses 3.10.1 and 10.1.2. In
addition, limited types have been made more useful by the provision of aggregates, constants, and
constructor functions.SSe¢ clauses 4.3, 6.5, and 7.5.

The predefined environment has been extended to include additional time and calendar operations,
improved string handling, a comprehensive container library, file and directory management, and access to
environment_yariables. See clauses 9.6.1, A.4, A.16, A.17, and A.18.

Two of the Specialized Needs Annexes have been considerably enhanced:

e \»The Real-Time Systems Annex now includes the Ravenscar profile for high-integrity systems, further
dispatching policies such as Round Robin and Earliest Deadline First, support for timing events, and
support for control of CPU time utilization. See clauses D.2, D.13, D.14, and D.15.

e The Numerics Annex now includes support for real and complex vectors and matrices as previously

dermed m ISU/IEC 15315371998 plus Turther basic operations I10r lincar algebra. See Clause U.5.

The overall reliability of the language has been enhanced by a number of improvements. These include new
syntax which detects accidental overloading, as well as pragmas for making assertions and giving better
control over the suppression of checks. See clauses 6.1, 11.4.2, and 11.5.

© ISO/IEC 2007 — All rights reserved
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Section 1: General

1.1.2 Structure

Replace paragraph 13:

e Annex H, "Safety and Security"

by:
e Annex H, "'High Integrity Systems"

1.1.4 Method of Description and Syntax Notation

Replace paragraph 9:
return_statement ::= return [expression];
return_statement ::= return; | return expression;
by:
simple_return_statement ::= return [expression];

simple_return_statement ::= return; | return expression;

Insert after paragraph 14:

e Ifthe name of any syntactic category starts with an italicized part, it is equivalent to the category name
without the italicized part. The italicized part istintended to convey some semantic information. For example
subtype_name and task_name are both equivalent to name alone.

the new paragraph:

The delimiters, compound delimiters, reserved words, and numeric_literals are exclusively made of the character
whose code position is between 16#20# and-16#7E#, inclusively. The special characters for which names are defirjed
in this International Standard (see 2.1) belong to the same range. For example, the character E in the definition of
exponent is the character whose namé is "LATIN CAPITAL LETTER E", not "GREEK CAPITAL LETTER
EPSILON".

Insert before paragraph 15:

A syntactic category is anonterminal in the grammar defined in BNF under "Syntax." Names of syntactic categorips
are set in a different(font, like_this.

the new paragraph:

When this Ifiternational Standard mentions the conversion of some character or sequence of characters to upper cage,
it means the character or sequence of characters obtained by using locale-independent full case folding, as defined|by
documents referenced in the note in section 1 of ISO/IEC 10646:2003.

1.2.Normative References

Replace paragraph 3:

ISO/IEC 1539:1991, Information technology — Programming languages — FORTRAN.

by:
ISO/TEC 1539-1:2004, Information technology — Programming languages — Fortran — Part 1: Base language.

Replace paragraph 4:
ISO 1989:1985, Programming languages — COBOL.

© ISO/IEC 2007 — All rights reserved 5
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by:
ISO/TEC 1989:2002, Information technology — Programming languages — COBOL.

Insert after paragraph 5:
ISO/TEC 6429:1992, Information technology — Control functions for coded graphic character sets.

the new paragraph:

ISO 8601:2004, Data elements and interchange formats — Information interchange — Representation of dates and
times.

Replace paragraph 7:
ISO/TEC 9899:1990, Programming languages — C.

by
ISO/TEC 9899:1999, Programming languages — C, supplemented by Technical Corrigendum 1:2004)and Technical
Corrigendum 2:2004.

Replace paragraph 8:

ISO/IEC 10646-1:1993, Information technology — Universal Multiple-Octet Coded Character Set (UCS) — Part 1:
Architecture and Basic Multilingual Plane, supplemented by Technical Corrigendum ‘1996.

by
ISO/TEC 10646:2003, Information technology — Universal Multiple-Octet €oded Character Set (UCS).
ISO/IEC 14882:2003, Programming languages — C++.

ISO/TEC TR 19769:2004, Information technology — Programming\languages, their environments and system
software interfaces — Extensions for the programming language € to support new character data types.

1.8 Definitions

Replace paragraph 1:

Terms are defined throughout this International Standard, indicated by italic type. Terms explicitly defined in this
International Standard are not to be presumed:to refer implicitly to similar terms defined elsewhere. Terms not
defined in this International Standard areto be interpreted according to the Webster's Third New International
Dictionary of the English Language(Informal descriptions of some terms are also given in Annex N, "Glossary".

by
Terms are defined throughout this International Standard, indicated by italic type. Terms explicitly defined in this
International Standard are'not to be presumed to refer implicitly to similar terms defined elsewhere. Mathematical
terms not defined in this International Standard are to be interpreted according to the CRC Concise Encyclopedia of
Mathematics, Second Edition. Other terms not defined in this International Standard are to be interpreted according
to the Webster's-Third New International Dictionary of the English Language. Informal descriptions of some terms
are also giveninAnnex N, "Glossary".
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Section 2: Lexical Elements

2.1 Character Set

Replace paragraph 1:

I'ne only characters allowed outside oI comments are the graphiC_characters and tformat_effectors.

by:
The character repertoire for the text of an Ada program consists of the entire coding space described by the ISO/IH
10646:2003 Universal Multiple-Octet Coded Character Set. This coding space is organized in planesseach plane
comprising 65536 characters.

Delete paragraph 2:

character ::= graphic_character | format_effector | other_control_function

Replace paragraph 3:
graphic_character ::= identifier_letter | digit | space_character | special_character
by:

A character is defined by this International Standard for each c¢lllin the coding space described by
ISO/IEC 10646:2003, regardless of whether or not ISO/IEC_10646:2003 allocates a character to that cell

Replace paragraph 4:

The character repertoire for the text of an Ada program consists of the collection of characters called the Basic
Multilingual Plane (BMP) of the ISO 10646 Universal Multiple-Octet Coded Character Set, plus a set of
format_effectors and, in comments only, a set of other_€ontrol_functions; the coded representation for these
characters is implementation defined (it need not be a sepresentation defined within ISO-10646-1).

by:

The coded representation for characters is implémentation defined (it need not be a representation defined within
ISO/IEC 10646:2003). A character whose(relative code position in its plane is 16#FFFE# or 16#FFFF# is not
allowed anywhere in the text of a program.

The semantics of an Ada program whose text is not in Normalization Form KC (as defined by section 24 of ISO/IH
10646:2003) is implementation defined.

Replace paragraph 5:

The description of thellanguage definition in this International Standard uses the graphic symbols defined for Row,
00: Basic Latin and Rew 00: Latin-1 Supplement of the ISO 10646 BMP; these correspond to the graphic symbols
ISO 8859-1 (Latin=1); no graphic symbols are used in this International Standard for characters outside of Row 00
the BMP. The actual set of graphic symbols used by an implementation for the visual representation of the text of
Ada program-is not specified.

by:
The’description of the language definition in this International Standard uses the character properties General
Category, Simple Uppercase Mapping, Uppercase Mapping, and Special Case Condition of the documents

referenced by the note in section 1 of ISO/IEC 10646:2003. The actual set of graphic symbols used by an
implementation for the visual representation of the text of an Ada program is not specified.

C

C

of
of
AN

Replace paragraph 6:

The categories of characters are defined as follows:
by:

Characters are categorized as follows:
Delete paragraph 7:

identifier_letter
upper_case_identifier_letter | lower_case_identifier_letter

© ISO/IEC 2007 — All rights reserved
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Replace paragraph 8:
upper_case_identifier_letter
Any character of Row 00 of ISO 10646 BMP whose name begins "Latin Capital Letter".
by:

letter_uppercase
Any character whose General Category is defined to be "Letter, Uppercase".

ReLIace paragraph 9:

lower_case_identifier_letter
Any character of Row 00 of ISO 10646 BMP whose name begins "Latin Small Letter".

by

letter_lowercase
Any character whose General Category is defined to be "Letter, Lowercase".

letter_titlecase
Any character whose General Category is defined to be "Letter, Titlecase".

letter_modifier
Any character whose General Category is defined to be "Letter, Modifier".

letter_other
Any character whose General Category is defined to be "Letter, Other!.

mark_non_spacing
Any character whose General Category is defined to be "Mark, Non-Spacing".

mark_spacing_combining
Any character whose General Category is defined to be "Mark, Spacing Combining".
Replace paragraph 10:
digit
One of the characters 0, 1, 2, 3,4, 5,6, 7, 8xor 9.
by

number_decimal
Any character whose General Category is defined to be "Number, Decimal".

number_letter
Any character whose General Category is defined to be "Number, Letter".

punctuation_connector
Any character whose General Category is defined to be "Punctuation, Connector".

other_format
Any character whose General Category is defined to be "Other, Format".

Replace paragraph-11:

space_character
The character of ISO 10646 BMP named "Space".

by

Separator_Space
Any character whose General Category is defined to be "Separator, Space".
Replace paragraph 12:

special_character
Any character of the ISO 10646 BMP that is not reserved for a control function, and is not the
space_character, an identifier_letter, or a digit.

8 © ISO/IEC 2007 — All rights reserved
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by:
separator_line
Any character whose General Category is defined to be "Separator, Line".

separator_paragraph
Any character whose General Category is defined to be "Separator, Paragraph".

——Replace paragraph 13:

format_effector
The control functions of ISO 6429 called character tabulation (HT), line tabulation (VT), carriage return
(CR), line feed (LF), and form feed (FF).

by:
format_effector
The characters whose code positions are 16#09# (CHARACTER TABULATION), 16#0A# (LINE FEET

16#0B# (LINE TABULATION), 16#0C# (FORM FEED), 16#0D# (CARRIAGE)RETURN), 16#85#
(NEXT LINE), and the characters in categories separator_line and separator paragraph.

—

other_control

Any character whose General Category is defined to be "Other, Control’;and which is not defined to be g
format_effector.

other_private_use
Any character whose General Category is defined to be "Other, Private Use".

other_surrogate
Any character whose General Category is defined to/be " Other, Surrogate".
Replace paragraph 14:

other_control_function
Any control function, other than a format, effector, that is allowed in a comment; the set of
other_control_functions allowed in ¢oniments is implementation defined.

by:
graphic_character
Any character that is not in the categories other_control, other_private_use, other_surrogate,
format_effector, and whiose relative code position in its plane is neither 16#FFFE# nor 16#FFFF#.
Replace paragraph 15:
The following names are'used when referring to certain special_characters:
by:
The following(names are used when referring to certain characters (the first name is that given in ISO/IEC
10646:2003);
Delete paragraph 16:
In a’nonstandard mode, the implementation may support a different character repertoire; in particular, the set of

characters that are considered identifier_letters can be extended or changed to conform to local conventions.

Replace paragraph 17:

a O 64 2 D 1 o = P 10

ional Standard. This includes all code positions other than 0000 - 001F, 007F - 009F,

graphic_character by
and FFFE - FFFF.

this Intern,
by:

1 The characters in categories other_control, other_private_use, and other_surrogate are only allowed in
comments.
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2.2 Lexical Elements, Separators, and Delimiters

Re

place paragraph 2:

The text of a compilation is divided into /ines. In general, the representation for an end of line is implementation
defined. However, a sequence of one or more format_effectors other than character tabulation (HT) signifies at least
one end of line.

by

Re

by

Re

by

Re

by

Re

by

Re

by

Re

The text of a compilation is divided into /ines. In general, the representation for an end of line is implementation
defined. However, a sequence of one or more format_effectors other than the character whose code position is
16#09# (CHARACTER TABULATION) signifies at least one end of line.

place paragraph 3:

In some cases an explicit separator is required to separate adjacent lexical elements. A separator is ang-0f'a space
character, a format effector, or the end of a line, as follows:

In some cases an explicit separator is required to separate adjacent lexical elements. A separator is any of a
separator_space, a format_effector, or the end of a line, as follows:

place paragraph 4:

e A space character is a separator except within a comment, a string Aiteral, or a character_literal.

e A separator_space is a separator except within a commeniy a string_literal, or a character_literal.

place paragraph 5:

e  Character tabulation (HT) is a separator except within’a comment.

e  The character whose code position is 16#09#(CHARACTER TABULATION) is a separator except within
a comment.

place paragraph 8:

A delimiter is either one of the following-special characters

A delimiter is either one of the following characters:

.B Identifiers

place paragraph-2:

identifief\¢=
identifier_letter {[underline] letter_or_digit}

identifier ::=
identifier_start {identifier_start | identifier_extend}

place paragraph 3:
letter_or_digit ::= identifier_letter | digit
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by:
identifier_start ::=
letter_uppercase
| letter_lowercase
| letter_titlecase
| letter_modifier
| letter_other
| number_letter

identifier_extend ::=
mark_non_spacing
| mark_spacing_combining
| number_decimal
| punctuation_connector
| other_format

Replace paragraph 4:

An identifier shall not be a reserved word.

by:

After eliminating the characters in category other_format, an identifier shall nobcentain two consecutive charactdrs

in category punctuation connector, or end with a character in that category.

Replace paragraph 5:

All characters of an identifier are significant, including any underlingZcharacter. Identifiers differing only in the us
of corresponding upper and lower case letters are considered the same.

™

by:
Two identifiers are considered the same if they consist ofthe same sequence of characters after applying the
following transformations (in this order):

e  The characters in category other_formatiare eliminated.

e The remaining sequence of charactexs is converted to upper case.

Replace paragraph 6:
In a nonstandard mode, an implementation may support other upper/lower case equivalence rules for identifiers, to
accommodate local conventions;

by:

After applying these transformations, an identifier shall not be identical to a reserved word (in upper case).

In a nonstandard mode, an implementation may support other upper/lower case equivalence rules for identifiers, tq
accommodate local conventions.

NOTES

$-1dentifiers differing only in the use of corresponding upper and lower case letters are considered the same.

Replace paragraph 8:
Count X Get Symbol Ethelyn Marion

Snobol 4 X1 Page Count Store Next Item

by:
Count X Get Symbol Ethelyn Marion
Snobol 4 X1 Page Count Store Next Item
IA&TOV -- Plato
UarvikoBCckuit  —— Tchaikovsky
9 o —-— Angles

© ISO/IEC 2007 — All rights reserved
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2.4.1 Decimal Literals

Insert after paragraph 5:

exponent ::= E [+] numeral | E - numeral

the new paragraph:
digit:=0|1]|2]3[4]|5]6]7]8]9

2.5 Character Literals

Replace paragraph 5:

A

by
A
',

Tool

Tk T T

Tk T T

' N -— Various els.
R —— Big numbers - infinity and aleph.

2.6 String Literals

Indert after paragraph 7:

NOTES

6 An end of line cannot appear in a string_literal.

thg new paragraph:

7 No transformation is performed on the sequence of characters of a string_literal.

Replace paragraph 9:

wnon

by

won

"Message of the day:"

—-— a null string literal

"A" mwn —— three stringliterals of length 1

"Characters such as $, %, and ¥ are allowed in string literals"

"Message of the day:"

—-— a null string literal

"A" mwn —— three string literals of length 1

"Characters sueh as $, %, and } are allowed in string literals"
"Archimedes“\said ""EUpnxka"""
"Volume of7gylinder (mr2h) ="

2.8 Pragmas

Replace paragraph 29:

pragma

List (Off); -- turn off listing generation

pragma
pragma
pragma

by:

pragma
pragma
pragma
pragma

12

Optimize (Off); -- turn off optional optimizations
Inline (Set Mask); -- generate code for Set_Mask inline
Suppress (Range Check, On => Index); -- turn off range checking on Index

List (Off); -- turn off listing generation

Optimize (Off); -- turn off optional optimizations

Inline (Set Mask); -- generate code for Set_Mask inline

Import (C, Put Char, External Name => "putchar"); -- importC putchar function

© ISO/IEC 2007 — All rights reserved
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2.9 Reserved Words

In paragraph 2 replace:
The following are the reserved words (ignoring upper/lower case distinctions):
by:

The following are the reserved words. Within a program, some or all of the letters of a reserved word may be in

upper case, and one or more characters in category other_format may be inserted within or at the end of the reseryed
word.

In the list in paragraph 2, add:
interface
overriding

synchronized

© ISO/IEC 2007 — All rights reserved 13


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

Section 3: Declarations and Types

3.1 Declarations

Replace paragraph 3:

by

basic_declaration .=
type_declaration | subtype_declaration
| object_declaration | number_declaration
| subprogram_declaration | abstract_subprogram_declaration
| package_declaration | renaming_declaration
| exception_declaration | generic_declaration
| generic_instantiation

basic_declaration ::=
type_declaration | subtype_declaration
| object_declaration | number_declaration
| subprogram_declaration | abstract_subprogram_declaration
| null_procedure_declaration | package_declaration
| renaming_declaration | exception_declaration
| generic_declaration | generic_instantiation

Replace paragraph 6:

by

3.

Each of the following is defined to be a declaration: any basic_declaration; an enumeration_literal_specification;
a discriminant_specification; a component_declaration; a loop_parameter_specification; a
parameter_specification; a subprogram_body; an entry_declaration; an entry_index_specification; a
choice_parameter_specification; a generic_formal_parameter_declaration.

Each of the following is defined to be a declaration: anybasic_declaration; an enumeration_literal_specification;
a discriminant_specification; a component_declaration; a loop_parameter_specification; a
parameter_specification; a subprogram_body;an'entry _declaration; an entry_index_specification; a
choice_parameter_specification; a generic_formal_parameter_declaration. In addition, an
extended_return_statement is a declaration of its defining_identifier.

P Types and Subtypes

Replace paragraph 2:

by

Types are grouped into cldsses of types, reflecting the similarity of their values and primitive operations. There exist
several language-defined\classes of types (see NOTES below). Elementary types are those whose values are
logically indivisible;(eomposite types are those whose values are composed of component values.

Types are grogped into categories of types. There exist several language-defined categories of types (see NOTES
below), reflecting the similarity of their values and primitive operations. Most categories of types form classes of
types.<&lementary types are those whose values are logically indivisible; composite types are those whose values are
composed of component values.

Re'

by:

14

nh-4
placeparagraph4-:
The composite types are the record types, record extensions, array types, task types, and protected types. A private

type or private extension represents a partial view (see 7.3) of a type, providing support for data abstraction. A partial
view is a composite type.

The composite types are the record types, record extensions, array types, interface types, task types, and protected
types.
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There can be multiple views of a type with varying sets of operations. An incomplete type represents an incomplete

view (see 3.10.1) of a type with a very restricted usage, providing support for recursive data structures. A private

type or private extension represents a partial view (see 7.3) of a type, providing support for data abstraction. The full
view (see 3.2.1) of a type represents its complete definition. An incomplete or partial view is considered a composite

type, even if the full view is not.

Replace paragraph 5:

Certain composite types (and partial views thereof) have special components called discriminants whose values

affect the presence, constraints, or initialization of other components. Discriminants can be thought of as parafiietef

of the type.
by:

Certain composite types (and views thereof) have special components called discriminants whose yalues affect the
presence, constraints, or initialization of other components. Discriminants can be thought of as parameters of the

type.

Replace paragraph 6:

The term subcomponent is used in this International Standard in place of the termcomponent to indicate either a
component, or a component of another subcomponent. Where other subcomponents are excluded, the term

component is used instead. Similarly, a part of an object or value is used to,mean the whole object or value, or any
set of its subcomponents.

by:
The term subcomponent is used in this International Standard in place of the term component to indicate either a
component, or a component of another subcomponent. Where othér subcomponents are excluded, the term
component is used instead. Similarly, a part of an object opvalue is used to mean the whole object or value, or any
set of its subcomponents. The terms component, subcomponeént, and part are also applied to a type meaning the
component, subcomponent, or part of objects and values.of the type.

Replace paragraph 7:

The set of possible values for an object of a given type can be subjected to a condition that is called a constraint (t
case of a null constraint that specifies no_testriction is also included); the rules for which values satisfy a given kin|
of constraint are given in 3.5 for range~constraints, 3.6.1 for index_constraints, and 3.7.1 for
discriminant_constraints.

by:
The set of possible values for-an object of a given type can be subjected to a condition that is called a constraint (t
case of a null constraintithat specifies no restriction is also included); the rules for which values satisfy a given kin
of constraint are givemin 3.5 for range_constraints, 3.6.1 for index_constraints, and 3.7.1 for
discriminant_constraints. The set of possible values for an object of an access type can also be subjected to a
condition that €xcludes the null value (see 3.10).

Replace paragraph 8:

A subtype of a given type is a combination of the type, a constraint on values of the type, and certain attributes
spéctfic to the subtype. The given type is called the type of the subtype. Similarly, the associated constraint is callg
the constraint of the subtype. The set of values of a subtype consists of the values of its type that satisfy its constra
Such values belong to the subtype.

by:

w

[N

[N

A subtype of a given type is a combination of the type, a constraint on values of the type, and certain attributes

specific to the subtype. The given type is called the type of the subtype. Similarly, the associated constraint is called
the constraint of the subtype. The set of values of a subtype consists of the values of its type that satisfy its constraint

and any exclusion of the null value. Such values belong to the subtype.

Replace paragraph 10:

2 Any set of types that is closed under derivation (see 3.4) can be called a "class" of types. However, only certain
classes are used in the description of the rules of the language —generally those that have their own particular set of

primitive operations (see 3.2.3), or that correspond to a set of types that are matched by a given kind of generic formal

© ISO/IEC 2007 — All rights reserved
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by:

Re

by

Re

type (see 12.5). The following are examples of "interesting" language-defined classes: elementary, scalar, discrete,
enumeration, character, boolean, integer, signed integer, modular, real, floating point, fixed point, ordinary fixed point,
decimal fixed point, numeric, access, access-to-object, access-to-subprogram, composite, array, string, (untagged)
record, tagged, task, protected, nonlimited. Special syntax is provided to define types in each of these classes.

2 Any set of types can be called a "category" of types, and any set of types that is closed under derivation (see 3.4) can
be called a "class" of types. However, only certain categories and classes are used in the description of the rules of the

language —generally those that have their own particular set of primitive operations (see 3.2.3), or that correspond to a
set of types that are matched by a given kind of generic formal type (see 12.5). The following are examples of
"interesting" language-defined classes: elementary, scalar, discrete, enumeration, character, boolean, integer, signed
integer, modular, real, floating point, fixed point, ordinary fixed point, decimal fixed point, numeric, access, access-to+
object, access-to-subprogram, composite, array, string, (untagged) record, tagged, task, protected, nonlimited. Special
syntax is provided to define types in each of these classes. In addition to these classes, the following are examples'of
"interesting" language-defined categories: abstract, incomplete, interface, limited, private, record.

place paragraph 11:

These language-defined classes are organized like this:

These language-defined categories are organized like this:

place paragraph 12:

all types

elementary
scalar
discrete
enumeration
character
boolean
other enumeration
integer
signed integer
modular integer
real
floating point
fixed point
ordinary fixed point
decimal fixed point
aceess
access-to-object
access-to-subprogram

composite

16

BEFEY
string
other array
untagged record
tagged
task

protected
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all types
elementary
scalar

discrete

ISO/IEC 8652:1995/Amd.1:2007(E)

Uuuuwlatiuu
character
boolean
other enumeration
integer
signed integer
modular integer
real
floating point
fixed point
ordinary fixed point
decimal fixed point
access
access-to-object
access-to-subprogram
composite
untagged
array
string
other array
record
task

protected

tagged (including interfaces)

nonlimited tagged record

limited tagged
limited tagged record
synchronized tagged
tagged task

tagged protected

Replace paragraph 13:

The classes "numeric" and "nonlimited" represent other classification dimensions and do not fit into the above strictly

hierarchical picture.

by:

There are other categories, such as "numeric" and "discriminated", which represent other categorization dimensions, but

do not fit into the above strictly hierarchical picture.

© ISO/IEC 2007 — All rights reserved
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3.2.1 Type Declarations

Re

by

Re

by

Re

by

place paragraph 4:

type_definition ::=
enumeration_type_definition | integer_type_definition
| real_type_definition | array_type_definition
| record_type_definition | access_type_definition

Lol o ot Aefiait:
TUCTIVCU_TyPC_aCTTItoTT

type_definition ::=
enumeration_type_definition | integer_type_definition
| real_type_definition | array_type_definition
| record_type_definition | access_type_definition
| derived_type_definition | interface_type_definition

place paragraph 7:

A type defined by a type_declaration is a named type; such a type has one or more nameablesubtypes. Certain
other forms of declaration also include type definitions as part of the declaration for an object(including a parameter
or a discriminant). The type defined by such a declaration is anonymous — it has no nameable subtypes. For
explanatory purposes, this International Standard sometimes refers to an anonymous, type by a pseudo-name, written
in italics, and uses such pseudo-names at places where the syntax normally requires\dm identifier. For a named type
whose first subtype is T, this International Standard sometimes refers to the typeof T as simply "the type T."

A type defined by a type_declaration is a named type; such a type has one or more nameable subtypes. Certain
other forms of declaration also include type definitions as part of the-declaration for an object. The type defined by
such a declaration is anonymous — it has no nameable subtypes.&ot“explanatory purposes, this International
Standard sometimes refers to an anonymous type by a pseudo-name, written in italics, and uses such pseudo-names at
places where the syntax normally requires an identifier. For‘anamed type whose first subtype is T, this International
Standard sometimes refers to the type of T as simply "the type T".

place paragraph 8:

A named type that is declared by a full_type_declaration, or an anonymous type that is defined as part of declaring
an object of the type, is called a full type. The\type_definition, task_definition, protected_definition, or
access_definition that defines a full typg\s called a full type definition. Types declared by other forms of
type_declaration are not separate types;they are partial or incomplete views of some full type.

A named type that is declaredby a full_type_declaration, or an anonymous type that is defined by an
access_definition or as partof declaring an object of the type, is called a full type. The declaration of a full type
also declares the full view, of the type. The type_definition, task_definition, protected_definition, or
access_definition that defines a full type is called a full type definition. Types declared by other forms of
type_declarationCase not separate types; they are partial or incomplete views of some full type.

.2.2 Subtype Declarations

Replace‘paragraph 3:

subtype_indication ::= subtype_mark [constraint]

by:

18

subtype_indication ::= [null_exclusion] subtype_mark [constraint]
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Replace paragraph 15:
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subtype Rainbow is Color range Red .. Blue; -— see 3.2.1

subtype Red Blue is Rainbow;

subtype Int is Integer;

subtype Small Int is Integer range -10 10;

subtype Up To K is Column range 1 .. K; -— see 3.2.1

subtype Square is Matrix (1 .. 10, 1 10); —-— see 3.6

eubi-}yz_\g Mo is DPox atlS = M) o2 3 10 ]
by:

subtype Rainbow is Color range Red .. Blue; -=- see 3.2.1

subtype Red Blue is Rainbow;

subtype Int is Integer;

subtype Small Int is Integer range -10 10;

subtype Up To K is Column range 1 .. K; -- see3.2.1

subtype Square is Matrix (1 .. 10, 1 10); -— see 3.6

subtype Male is Person(Sex => M); —— see 3.10.1

subtype Binop Ref is not null Binop Ptr; - see 3.10.

3.2.3 Classification of Operations

Replace paragraph 1:

An operation operates on a type T if it yields a value of type 7, if it hassan operand whose expected type (see 8.6)

2]

T, or if it has an access parameter (see 6.1) designating 7. A predefined operator, or other language-defined operatjon

such as assignment or a membership test, that operates on a type(is'called a predefined operation of the type. The

primitive operations of a type are the predefined operations-Qf the type, plus any user-defined primitive subprograins.

by:

An operation operates on a type T if it yields a valueof type 7, if it has an operand whose expected type (see 8.6)
T, or if it has an access parameter or access resulttype (see 6.1) designating 7. A predefined operator, or other

language-defined operation such as assignment or'a membership test, that operates on a type, is called a predefineq
operation of the type. The primitive operations of a type are the predefined operations of the type, plus any user-

defined primitive subprograms.

Replace paragraph 7:

e  Any subprograms not-¢overed above that are explicitly declared immediately within the same declarative
region as the type and that override (see 8.3) other implicitly declared primitive subprograms of the type.

by:

e For a nonformal type, any subprograms not covered above that are explicitly declared immediately within
the same declarative region as the type and that override (see 8.3) other implicitly declared primitive

subprograms of the type.

3.3 Objects and Named Numbers

Replace paragraph 10:

e the result of evaluating a function_call (or the equivalent operator invocation — see 6.6);

by:

2]

e the return object created as the result of evaluating a function_call (or the equivalent operator invocation —
see 6.6);

3.3.1 Object Declarations

Replace paragraph 2:

object_declaration ::=

© ISO/IEC 2007 — All rights reserved
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by:

defining_identifier_list : [aliased] [constant] subtype_indication [:= expression]
| defining_identifier_list : [aliased] [constant] array_type_definition [:= expression]
| single_task_declaration
| single_protected_declaration

object_declaration ::=
defining_identifier_list : [aliased] [constant] subtype_indication [:= expression]

Re|

by

[[defiing_identiier_Tist : [aliased] [constant] access_dernition [.= expression]

| defining_identifier_list : [aliased] [constant] array_type_definition [:= expression]
| single_task_declaration

| single_protected_declaration

place paragraph 5:

An object_declaration without the reserved word constant declares a variable object. If it has a
subtype_indication or an array_type_definition that defines an indefinite subtype, then there shall bean
initialization expression. An initialization expression shall not be given if the object is of a limitedype.

An object_declaration without the reserved word constant declares a variable object. Ifithas a
subtype_indication or an array_type_definition that defines an indefinite subtype, then'‘there shall be an
initialization expression.

Replace paragraph 8:

by

The subtype_indication or full type definition of an object_declaration defines the nominal subtype of the object.
The object_declaration declares an object of the type of the nominal subtype.

The subtype_indication, access_definition, or full type defisition of an object_declaration defines the nominal
subtype of the object. The object_declaration declares an ébject of the type of the nominal subtype.

A component of an object is said to require late initialization if it has an access discriminant value constrained by a
per-object expression, or if it has an initialization expression that includes a name denoting the current instance of the
type or denoting an access discriminant.

Replace paragraph 9:

by

If a composite object declared by an object” declaration has an unconstrained nominal subtype, then if this subtype
is indefinite or the object is constant/or aliased (see 3.10) the actual subtype of this object is constrained. The
constraint is determined by the bounds or discriminants (if any) of its initial value; the object is said to be constrained
by its initial value. In the case of\an aliased object, this initial value may be either explicit or implicit; in the other
cases, an explicit initial valug i$ required. When not constrained by its initial value, the actual and nominal subtypes
of the object are the same.\If/its actual subtype is constrained, the object is called a constrained object.

If a composite objéct declared by an object_declaration has an unconstrained nominal subtype, then if this subtype
is indefinite omnthe object is constant the actual subtype of this object is constrained. The constraint is determined by
the bounds‘ordiscriminants (if any) of its initial value; the object is said to be constrained by its initial value. When
not constrained by its initial value, the actual and nominal subtypes of the object are the same. If its actual subtype is
constrained, the object is called a constrained object.

Replace paragraph 16:

by:

20

1. The subtype_indication, array_type_definition, single_task_declaration, or
single_protected_declaration is first elaborated. This creates the nominal subtype (and the anonymous
type in the latter three cases).

I. The subtype_indication, access_definition, array_type_definition, single_task_declaration, or
single_protected_declaration is first elaborated. This creates the nominal subtype (and the anonymous
type in the last four cases).
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Replace paragraph 18:

3. The object is created, and, if there is not an initialization expression, any per-object constraints (see 3.8) are
elaborated and any implicit initial values for the object or for its subcomponents are obtained as determined
by the nominal subtype.

by:

3. The object is created, and, if there is not an initialization expression, the object is initialized by default.

When an object is initialized by default, any per-object constraints (see 3.8) are elaborated and any implidit
initial values for the object or for its subcomponents are obtained as determined by the nominal subtype:
Any initial values (whether explicit or implicit) are assigned to the object or to the corresponding
subcomponents. As described in 5.2 and 7.6, Initialize and Adjust procedures can be called.

Delete paragraph 19:

4. Any initial values (whether explicit or implicit) are assigned to the object or to the corresponding
subcomponents. As described in 5.2 and 7.6, Initialize and Adjust procedures can beycalled.

Replace paragraph 20:

For the third step above, the object creation and any elaborations and evaluations are-performed in an arbitrary order,
except that if the default_expression for a discriminant is evaluated to obtain itS-initial value, then this evaluation] is
performed before that of the default_expression for any component that depends on the discriminant, and also
before that of any default_expression that includes the name of the discriminant. The evaluations of the third stej
and the assignments of the fourth step are performed in an arbitrary order, except that each evaluation is performeq
before the resulting value is assigned.

—

by:
For the third step above, evaluations and assignments are performed in an arbitrary order subject to the following
restrictions:

e Assignment to any part of the object is preceded by the evaluation of the value that is to be assigned.

e The evaluation of a default_expression that includes the name of a discriminant is preceded by the
assignment to that discriminant.

e The evaluation of the default .éxpression for any component that depends on a discriminant is preceded| by
the assignment to that discriminant.

e The assignments to any components, including implicit components, not requiring late initialization must
precede the initial yalie evaluations for any components requiring late initialization; if two components bpth
require late initialization, then assignments to parts of the component occurring earlier in the order of the
component deelarations must precede the initial value evaluations of the component occurring later.

Replace paragraph 27:
John, (Rawl : Person Name := new Person(Sex => M); -- see3.10.1
by:

John, Paul : not null Person Name := new Person(Sex => M); -- see3.10.]

Replace paragraph 29:

John : Person Name := new Person(Sex => M);
Paul : Person Name := new Person(Sex => M);
by:
John : not null Person Name := new Person(Sex => M);
Paul : not null Person Name := new Person(Sex => M);

Replace paragraph 31:

Count, Sum : Integer;

Size : Integer range O .. 10 000 := 0O;
Sorted : Boolean := False;

Color Table : array(l .. Max) of Color;
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Option Bit Vector (1 10) = (others => True);
Hello constant String := "Hi, world.";
by:
Count, Sum Integer;
Size Integer range O 10 000 := 0;
Sorted Boolean := False;
Color Table array(l .. Max) of Color;
o - o W 3L e Ll 100 L o, inal AY
Sa=ma=ss: Brie— e +5— tethers Fretrey—
Hello aliased String := "Hi, world.";
6, © Float range -n +1I;
Replace paragraph 33:
Limit constant Integer := 10 000;
Low_Limit constant Integer := Limit/10;
Tolerance constant Real := Dispersion(1.15);
by
Limit constant Integer := 10 000;
Low Limit constant Integer := Limit/10;
Tolerance constant Real := Dispersion(l.15);
Hello Msg : constant access String := Hello'Access; --see3.102
3.8.2 Number Declarations

Replace paragraph 10:

Max constant := 500; -— an integer number

Max Line Size constant := Max/6 —— the integer 83

Power 16 constant := 2**16; —~ the integer 65_536

One, Un, Eins constant := 1; —— three different names for 1

by

Max constant := 500; -— an integer number

Max Line Size : constant := Max/6; —— the integer 83

Power 16 constant := 2**1lay —— the integer 65_536

One, Un, Eins constant := 1; -— three different names for 1

3.4 Derived Types and Classes

Replace paragraph 1:

a parent type.
by

A derived_type_definition defines a new type (and its first subtype) whose characteristics are derived from those of

A derived_type definition defines a derived type (and its first subtype) whose characteristics are derived from those
of a parent type, and possibly from progenitor types.

A class-of types is a set of types that is closed under derivation; that is, if the parent or a progenitor type of a derived
typesbelongs to a class, then so does the derived type. By saying that a particular group of types forms a class, we are
sdying that all derivatives of a type in the set inherit the characteristics that define that set. The more general term

category of types is used for a set of types whose defining characteristics are not necessarily inherited by derivatives;

for example, limited, abstract, and interface are all categories of types, but not classes of types.

Replace paragraph 2:

derived_type_definition ::

by:

derived_type_definition :

[abstract] new parent_subtype_indication [record_extension_part]

[abstract] [limited] new parent subtype_indication [[and interface_list] record_extension_part]
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Replace paragraph 3:

by:

Replace paragraph 5:

by:

Insert after paragraph 6:

the new paragraph:

Replace paragraph 8:

by:

Delete paragraph 45:

Replace paragraph 17:

The parent_subtype_indication defines the parent subtype; its type is the parent type.

The parent_subtype_indication defines the parent subtype; its type is the parent type. The interface_list defines
the progenitor types (see 3.9.4). A derived type has one parent type and zero or more progenitor types.

If there is a record_extension_part, the derived type is called a record extension of the parent type. A
record_extension_part shall be provided if and only if the parent type is a tagged type.

If there is a record_extension_part, the derived type is called a record extension of the parent type. A
record_extension_part shall be provided if and only if the parent type is a tagged type. An intexface_list shall b¢
provided only if the parent type is a tagged type.

If the reserved word limited appears in a derived_type_definition, the parent type shall bea limited type.

=

The first subtype of the derived type is unconstrained if a known_discriminant_part is provided in the declaratiof
of the derived type, or if the parent subtype is unconstrained. Otherwise, the/constraint of the first subtype

corresponds to that of the parent subtype in the following sense: it is the-same as that of the parent subtype except
that for a range constraint (implicit or explicit), the value of each bodnd-of its range is replaced by the correspondipg
value of the derived type.

The first subtype of the derived type excludes null (see 3700)if and only if the parent subtype excludes null.

e Each class of types that includes the parent type also includes the derived type.

—

e Ifthe parent type or a progenitortype belongs to a class of types, then the derived type also belongs to th:
class. The following sets of types, as well as any higher-level sets composed from them, are classes in this
sense, and hence the characteristics defining these classes are inherited by derived types from their parent{or
progenitor types: sighed integer, modular integer, ordinary fixed, decimal fixed, floating point,
enumeration, boolean, character, access-to-constant, general access-to-variable, pool-specific access-to-
variable, access-to-subprogram, array, string, non-array composite, nonlimited, untagged record, tagged,
task, protected, and synchronized tagged.

e Thederived type is limited if and only if the parent type is limited.

¢ For each user-defined primitive subprogram (other than a user-defined equality operator — see below) of
the parent type that already exists at the place of the derived_type_definition, there exists a corresponding
inherited primitive subprogram of the derived type with the same defining name. Primitive user-defined
equality operators of the parent type are also inherited by the derived type, except when the derived type 1s a

nonlimited record extension.and the inherited operator ould have a prnﬁlp that is type conformant withlthe

profile of the corresponding predefined equality operator; in this case, the user-defined equality operator is
not inherited, but is rather incorporated into the implementation of the predefined equality operator of the
record extension (see 4.5.2).
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by:

e  For each user-defined primitive subprogram (other than a user-defined equality operator — see below) of
the parent type or of a progenitor type that already exists at the place of the derived_type_definition, there
exists a corresponding inherited primitive subprogram of the derived type with the same defining name.
Primitive user-defined equality operators of the parent type and any progenitor types are also inherited by
the derived type, except when the derived type is a nonlimited record extension, and the inherited operator
would have a profile that is type conformant with the profile of the corresponding predefined equality

operator; in this case, the user-defined equality operator is not inherited, but is rather incorporated into the
implementation of the predefined equality operator of the record extension (see 4.5.2).

Replace paragraph 18:

by

The profile of an inherited subprogram (including an inherited enumeration literal) is obtained from the profile.of the
corresponding (user-defined) primitive subprogram of the parent type, after systematic replacement of each subtype
of'its profile (see 6.1) that is of the parent type with a corresponding subtype of the derived type. For d-given subtype
of the parent type, the corresponding subtype of the derived type is defined as follows:

The profile of an inherited subprogram (including an inherited enumeration literal) is obtained from the profile of the
corresponding (user-defined) primitive subprogram of the parent or progenitor type, afterSystematic replacement of
each subtype of its profile (see 6.1) that is of the parent or progenitor type with a corresponding subtype of the
derived type. For a given subtype of the parent or progenitor type, the corresponding.subtype of the derived type is
defined as follows:

Replace paragraph 22:

by

The same formal parameters have default_expressions in the profilé.of the inherited subprogram. Any type
mismatch due to the systematic replacement of the parent type by the derived type is handled as part of the normal
type conversion associated with parameter passing — see 6.4.1:

The same formal parameters have default_expressions(in the profile of the inherited subprogram. Any type
mismatch due to the systematic replacement of the patent or progenitor type by the derived type is handled as part of
the normal type conversion associated with paraméter passing — see 6.4.1.

Replace paragraph 23:

by

If a primitive subprogram of the parent type is visible at the place of the derived_type_definition, then the
corresponding inherited subprogram(isimplicitly declared immediately after the derived_type definition.
Otherwise, the inherited subprogram is implicitly declared later or not at all, as explained in 7.3.1.

If a primitive subprogram ofthe parent or progenitor type is visible at the place of the derived_type_definition, then
the corresponding inherited subprogram is implicitly declared immediately after the derived_type_definition.
Otherwise, the inhetifed subprogram is implicitly declared later or not at all, as explained in 7.3.1.

Replace paragraph 27:

For the execution of a call on an inherited subprogram, a call on the corresponding primitive subprogram of the
parenttyp¢€ is performed; the normal conversion of each actual parameter to the subtype of the corresponding formal
parameter (see 6.4.1) performs any necessary type conversion as well. If the result type of the inherited subprogram is
the derived type, the result of calling the parent's subprogram is converted to the derived type.

by:

24

For the execution of a call on an inherited subprogram, a call on the corresponding primitive subprogram of the
parent or progenitor type is performed; the normal conversion of each actual parameter to the subtype of the
corresponding formal parameter (see 6.4.1) performs any necessary type conversion as well. If the result type of the
inherited subprogram is the derived type, the result of calling the subprogram of the parent or progenitor is converted
to the derived type, or in the case of a null extension, extended to the derived type using the equivalent of an
extension_aggregate with the original result as the ancestor_part and null record as the
record_component_association_list.
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Insert after paragraph 35:

17 If the reserved word abstract is given in the declaration of a type, the type is abstract (see 3.9.3).

the new paragraphs:

18 An interface type that has a progenitor type "is derived from" that type. A derived_type_definition, however,
never defines an interface type.

19 Tt is illegal for the parent type of a derived_type_definition to be a synchronized tagged type.

3.4.1 Derivation Classes

Replace paragraph 2:

by:

Replace paragraph 3:

by:

Replace paragraph 6:

by:

A derived type is derived from its parent type directly; it is derived indirectly from any type from which its parent
type is derived. The derivation class of types for a type T (also called the class rooted at T) is the'set consisting of
(the root type of the class) and all types derived from T (directly or indirectly) plus any assoCiated universal or clas
wide types (defined below).

A derived type is derived from its parent type directly; it is derived indirectly fram'any type from which its parent
type is derived. A derived type, interface type, type extension, task type, protécted type, or formal derived type is g
derived from every ancestor of each of its progenitor types, if any. The derivation class of types for a type T (also
called the class rooted at T) is the set consisting of T (the root type of the\class) and all types derived from 7 (direg
or indirectly) plus any associated universal or class-wide types (defiried below).

Every type is either a specific type, a class-wide type, or a @iniversal type. A specific type is one defined by a
type_declaration, a formal_type_declaration, or a fulltype definition embedded in a declaration for an object.
Class-wide and universal types are implicitly defined, e act as representatives for an entire class of types, as folloy

Every type is either a specific type, a class-wide-type, or a universal type. A specific type is one defined by a
type_declaration, a formal_type_declaration, or a full type definition embedded in another construct. Class-wid
and universal types are implicitly defined, to act as representatives for an entire class of types, as follows:

Universal types
Universal types are defined for (and belong to) the integer, real, and fixed point classes, and are referred {
in this standard\as respectively, universal_integer, universal real, and universal_fixed. These are analog
to class-wide types for these language-defined numeric classes. As with class-wide types, if a formal
parameter is of a universal type, then an actual parameter of any type in the corresponding class is
acceptable. In addition, a value of a universal type (including an integer or real numeric_literal) is
"universal" in that it is acceptable where some particular type in the class is expected (see 8.6).

Uniyersal types
Universal types are defined for (and belong to) the integer, real, fixed point, and access classes, and are
referred to in this standard as respectively, universal_integer, universal real, universal_fixed, and
universal_access. These are analogous to class-wide types for these language-defined elementary classes.
As with class-wide types, if a formal parameter is of a universal type, then an actual parameter of any typq

™~

Iso

[¢)

us

in

the corresponding class 1s acceptable. In addition, a value of a universal type (including an integer or real

numeric_literal, or the literal null) is "universal" in that it is acceptable where some particular type in the

class is expected (see 8.6).
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Replace paragraph 10:

A specific type 72 is defined to be a descendant of a type T1 if T2 is the same as T/, or if 72 is derived (directly or
indirectly) from T'/. A class-wide type 72'Class is defined to be a descendant of type 7/ if 72 is a descendant of T'/.
Similarly, the universal types are defined to be descendants of the root types of their classes. If a type 72 is a
descendant of a type T/, then 71 is called an ancestor of T2. The ultimate ancestor of a type is the ancestor of the
type that is not a descendant of any other type.

by

3.

b

A specific type 72 is defined to be a descendant of a type T1 if T2 is the same as T/, or if 72 is derived (directly or
indirectly) from 71. A class-wide type 72'Class is defined to be a descendant of type 77 if 72 is a descendant of T/
Similarly, the numeric universal types are defined to be descendants of the root types of their classes. If a type T2.is.a
descendant of a type 71, then T/ is called an ancestor of T2. An ultimate ancestor of a type is an ancestor of that type
that is not itself a descendant of any other type. Every untagged type has a unique ultimate ancestor.

Scalar Types

Indert after paragraph 27:

thg

For an enumeration type, the function returns the value whose position number i$-0nie less than that of the
value of Arg; Constraint_Error is raised if there is no such value of the type.For an integer type, the
function returns the result of subtracting one from the value of Arg. For a.fixed point type, the function
returns the result of subtracting small from the value of Arg. For a floating point type, the function returns
the machine number (as defined in 3.5.7) immediately below the value,of Arg; Constraint_Error is raised if
there is no such machine number.

new paragraphs:
S'Wide Wide Image
S'Wide Wide Image denotes a function with the following specification:

function S'Wide Wide Image (Arg :_SVBase)
return Wide Wide String

The function returns an image of the value.ofi4rg, that is, a sequence of characters representing the value in
display form. The lower bound of the resulf is one.

The image of an integer value is the Corresponding decimal literal, without underlines, leading zeros,
exponent, or trailing spaces, but'with a single leading character that is either a minus sign or a space.

The image of an enumeratign ydlue is either the corresponding identifier in upper case or the corresponding
character literal (including the two apostrophes); neither leading nor trailing spaces are included. For a
nongraphic characteravalue of a character type that has no enumeration literal associated with it), the
result is a corresponding language-defined name in upper case (for example, the image of the nongraphic
character identified/as nul is "NUL" — the quotes are not part of the image).

The image 6fa Tloating point value is a decimal real literal best approximating the value (rounded away
from zero-if halfway between) with a single leading character that is either a minus sign or a space, a single
digit(that is nonzero unless the value is zero), a decimal point, S'Digits—1 (see 3.5.8) digits after the decimal
point\(but one if S'Digits is one), an upper case E, the sign of the exponent (either + or —), and two or more
digits (with leading zeros if necessary) representing the exponent. If S'Signed Zeros is True, then the
leading character is a minus sign for a negatively signed zero.

The image of a fixed point value is a decimal real literal best approximating the value (rounded away from

zero if halfway hetween) with a single leading character that is either a minns sign or a space _one or mare
digits before the decimal point (with no redundant leading zeros), a decimal point, and S'Aft (see 3.5.10)
digits after the decimal point.

Replace paragraph 30:

26

The function returns an image of the value of Arg, that is, a sequence of characters representing the value in
display form. The lower bound of the result is one.
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by:

The function returns an image of the value of Arg as a Wide_String. The lower bound of the result is one.
The image has the same sequence of character as defined for S'Wide Wide Image if all the graphic
characters are defined in Wide Character; otherwise the sequence of characters is implementation defined
(but no shorter than that of S'Wide Wide Image for the same value of Arg).

Delete paragraph 31:

The image of an integer value is the corresponding decimal literal, without underlines, leading zeros,
exponent, or trailing spaces, but with a single leading character that is either a minus sign or a space:

Delete paragraph 32:

The image of an enumeration value is either the corresponding identifier in upper case or thecorresponding
character literal (including the two apostrophes); neither leading nor trailing spaces are ineluded. For a

nongraphic character (a value of a character type that has no enumeration literal agsociated with it), the
result is a corresponding language-defined or implementation-defined name in uppe¥'case (for example, the
image of the nongraphic character identified as nul is "NUL" — the quotes are not part of the image).

Delete paragraph 33:

The image of a floating point value is a decimal real literal best approximating the value (rounded away
from zero if halfway between) with a single leading character that'is either a minus sign or a space, a single
digit (that is nonzero unless the value is zero), a decimal point;S'Digits-1 (see 3.5.8) digits after the decilal
point (but one if S'Digits is one), an upper case E, the sign ¢fthe exponent (either + or —), and two or mo
digits (with leading zeros if necessary) representing the éxponent. If S'Signed Zeros is True, then the
leading character is a minus sign for a negatively signed-zero.

Delete paragraph 34:

The image of a fixed point value is a decimakreal literal best approximating the value (rounded away fror
zero if halfway between) with a single leading character that is either a minus sign or a space, one or mors
digits before the decimal point (with neredundant leading zeros), a decimal point, and S'Aft (see 3.5.10)
digits after the decimal point.

=]

Replace paragraph 37:

The function returns an image of the value of Arg as a String. The lower bound of the result is one. The
image has the same sequerice of graphic characters as that defined for S'Wide Image if all the graphic
characters are defiged\in Character; otherwise the sequence of characters is implementation defined (but 1
shorter than that of S'Wide Image for the same value of Arg).

o

by:
The function returns an image of the value of Arg as a String. The lower bound of the result is one. The
imagé has the same sequence of graphic characters as that defined for S'Wide Wide Image if all the graphic

characters are defined in Character; otherwise the sequence of characters is implementation defined (but o
shorter than that of S'Wide Wide Image for the same value of Arg).

S'Wide- Wide Width
S'Wide Wide Width denotes the maximum length of a Wide Wide String returned by
S'Wide Wide Image over all values of the subtype S. It denotes zero for a subtype that has a null range. Jts
type is universal_integer.

L —Insert-afterparagraph-39:

S'Width
S'Width denotes the maximum length of a String returned by S'Image over all values of the subtype S. It
denotes zero for a subtype that has a null range. Its type is universal_integer.
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the new paragraphs:

S'Wide Wide Value

S'Wide Wide Value denotes a function with the following specification:

function S'Wide Wide Value (Arg : Wide Wide String)
return S'Base

This function returns a value given an image of the value as a Wide_ Wide_String, ignoring any leading or

trailing spaces.

For the evaluation of a call on S'Wide Wide Value for an enumeration subtype S, if the sequence of
characters of the parameter (ignoring leading and trailing spaces) has the syntax of an enumeration literal
and if it corresponds to a literal of the type of S (or corresponds to the result of S'Wide Wide Image fora
nongraphic character of the type), the result is the corresponding enumeration value; otherwise
Constraint_Error is raised.

For the evaluation of a call on S'Wide Wide Value for an integer subtype S, if the sequenge,0f characters of
the parameter (ignoring leading and trailing spaces) has the syntax of an integer literal, with an optional
leading sign character (plus or minus for a signed type; only plus for a modular type),-and‘the corresponding
numeric value belongs to the base range of the type of S, then that value is the result;otherwise
Constraint_Error is raised.

For the evaluation of a call on S'Wide Wide Value for a real subtype S, ifthe sequence of characters of the
parameter (ignoring leading and trailing spaces) has the syntax of one of'the/following:

e numeric_literal

e numeral.[exponent]

e .numeral[exponent]

e base#based_numeral #[exponent]
e base#.based_numeral#[exponent]

with an optional leading sign character (plus ot minus), and if the corresponding numeric value belongs to
the base range of the type of S, then that value is the result; otherwise Constraint_Error is raised. The sign of
a zero value is preserved (positive if nonedas been specified) if S'Signed Zeros is True.

Replace paragraph 43:

by

De

28

For the evaluation of a call onS'Wide Value for an enumeration subtype S, if the sequence of characters of
the parameter (ignoring leading and trailing spaces) has the syntax of an enumeration literal and if it
corresponds to a literal ©f the type of S (or corresponds to the result of S'Wide Image for a nongraphic
character of the type); the result is the corresponding enumeration value; otherwise Constraint_Error is
raised.

For the evaliation of a call on S'Wide Value for an enumeration subtype S, if the sequence of characters of
the pataimeter (ignoring leading and trailing spaces) has the syntax of an enumeration literal and if it
corfesponds to a literal of the type of S (or corresponds to the result of S'Wide Image for a value of the
type), the result is the corresponding enumeration value; otherwise Constraint_Error is raised. For a numeric
subtype S, the evaluation of a call on S'Wide Value with Arg of type Wide String is equivalent to a call on
S'Wide Wide Value for a corresponding Arg of type Wide Wide String.

lete’paragraph 44:
P

For the evaluation of a call on S'Wide Value (or S'Value) for an integer subtype S, if the sequence of
characters of the parameter (ignoring leading and trailing spaces) has the syntax of an integer literal, with an
optional leading sign character (plus or minus for a signed type; only plus for a modular type), and the
corresponding numeric value belongs to the base range of the type of S, then that value is the result;
otherwise Constraint_Error is raised.
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Delete paragraph 45:

For the evaluation of a call on S'Wide Value (or S'Value) for a real subtype S, if the sequence of characters

of the parameter (ignoring leading and trailing spaces) has the syntax of one of the following:

Delete paragraph 46:

e numeric_literal

Delete paragraph 47:

e numeral.[exponent]

Delete paragraph 48:

e .numeral[exponent]

Delete paragraph 49:

e base#based_numeral #[exponent]

Delete paragraph 50:
e base#.based_numeral#[exponent]

Delete paragraph 51:

with an optional leading sign character (plus or minus), andifithe corresponding numeric value belongs tq
the base range of the type of S, then that value is the result; otherwise Constraint Error is raised. The sigr
a zero value is preserved (positive if none has been specified) if S'Signed Zeros is True.

Replace paragraph 55:

For the evaluation of a call on S'Value for ameéniumeration subtype S, if the sequence of characters of the
parameter (ignoring leading and trailing spaces) has the syntax of an enumeration literal and if it
corresponds to a literal of the type of ,S((of corresponds to the result of S'Image for a value of the type), th
result is the corresponding enumeration value; otherwise Constraint Error is raised. For a numeric subtyp|
S, the evaluation of a call on S'Value with Arg of type String is equivalent to a call on S'"Wide Value for
corresponding Arg of type Wide String.
by:

For the evaluation of\acall on S'Value for an enumeration subtype S, if the sequence of characters of the
parameter (ignoring-leading and trailing spaces) has the syntax of an enumeration literal and if it
corresponds to‘a literal of the type of S (or corresponds to the result of S'Image for a value of the type), th
result is the'corresponding enumeration value; otherwise Constraint Error is raised. For a numeric subtyp|

S, the evaluation of a call on S'Value with Arg of type String is equivalent to a call on S'Wide Wide Val
for a corresponding Arg of type Wide_Wide_String.

Replace paragraph 56:

An implementation may extend the Wide Value, Value, Wide Image, and Image attributes of a floating point typdg
suppert special values such as infinities and NaNs.

by:
An implementation may extend the Wide Wide Value, Wide Value, Value, Wide Wide Image, Wide Image, af

of

O o

O o

1§

Image attributes of a floating point type to support special values such as infinities and NaNs.

Replace paragraph 59:

21 For any value V (including any nongraphic character) of an enumeration subtype S, S'Value(S'Image(V)) equals
as does S'Wide Value(S'Wide Image(V)). Neither expression ever raises Constraint_Error.

by:

21 For any value V (including any nongraphic character) of an enumeration subtype S, S'Value(S'Image(V)) equals

V7

Vy

as do S'Wide Value(S'Wide Image(V)) and S'Wide Wide Value(S'Wide Wide Image(V)). None of these expressions

ever raise Constraint_Error.
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3.5.2 Character Types

Replace paragraph 2:

The predefined type Character is a character type whose values correspond to the 256 code positions of Row 00 (also
known as Latin-1) of the ISO 10646 Basic Multilingual Plane (BMP). Each of the graphic characters of Row 00 of
the BMP has a corresponding character_literal in Character. Each of the nongraphic positions of Row 00 (0000-
001F and 007F-009F) has a corresponding language-defined name, which is not usable as an enumeration literal. but

by

which is usable with the attributes (Wide )Image and (Wide )Value; these names are given in the definition of type
Character in A.1, "The Package Standard", but are set in italics.

The predefined type Character is a character type whose values correspond to the 256 code positions of Row 00.(also
known as Latin-1) of the ISO/IEC 10646:2003 Basic Multilingual Plane (BMP). Each of the graphic characters of
Row 00 of the BMP has a corresponding character_literal in Character. Each of the nongraphic position§ of Row 00
(0000-001F and 007F-009F) has a corresponding language-defined name, which is not usable as an €humeration
literal, but which is usable with the attributes Image, Wide Image, Wide Wide Image, Value, Wid® Value, and
Wide Wide Value; these names are given in the definition of type Character in A.1, "The Package Standard", but
are set in italics.

Replace paragraph 3:

by

The predefined type Wide Character is a character type whose values correspond\tothe 65536 code positions of the
ISO 10646 Basic Multilingual Plane (BMP). Each of the graphic characters of the BMP has a corresponding
character_literal in Wide Character. The first 256 values of Wide Charactethave the same character_literal or
language-defined name as defined for Character. The last 2 values of Wide\Character correspond to the nongraphic
positions FFFE and FFFF of the BMP, and are assigned the language<defined names FFFE and FFFF. As with the
other language-defined names for nongraphic characters, the names§\FFFE and FFFF are usable only with the
attributes (Wide )Image and (Wide )Value; they are not usable as.enumeration literals. All other values of

Wide Character are considered graphic characters, and have a‘¢orresponding character_literal.

The predefined type Wide Character is a character type Whose values correspond to the 65536 code positions of the
ISO/TIEC 10646:2003 Basic Multilingual Plane (BMP). Each of the graphic characters of the BMP has a
corresponding character_literal in Wide Character. The first 256 values of Wide Character have the same
character_literal or language-defined nameas’defined for Character. Each of the graphic_characters has a
corresponding character_literal.

The predefined type Wide Wide Character is a character type whose values correspond to the 2147483648 code
positions of the ISO/IEC 10646:2003 character set. Each of the graphic_characters has a corresponding
character_literal in Wide Wide\ Character. The first 65536 values of Wide Wide_ Character have the same
character_literal or language-defined name as defined for Wide Character.

The characters whose ¢ode position is larger than 16#FF# and which are not graphic_characters have language-
defined names which-ape formed by appending to the string "Hex_" the representation of their code position in
hexadecimal as eight extended digits. As with other language-defined names, these names are usable only with the
attributes (Wide.)Wide Image and (Wide )Wide Value; they are not usable as enumeration literals.

Dejete paragraph 4:

In a nenstandard mode, an implementation may provide other interpretations for the predefined types Character and
Wide' Character, to conform to local conventions.

Delete paragraph 5:

30

If an implementation supports a mode with alternative interpretations for Character and Wide Character, the set of
graphic characters of Character should nevertheless remain a proper subset of the set of graphic characters of

Wide Character. Any character set "localizations" should be reflected in the results of the subprograms defined in
the language-defined package Characters.Handling (see A.3) available in such a mode. In a mode with an alternative
interpretation of Character, the implementation should also support a corresponding change in what is a legal
identifier_letter.
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3.5.4 Integer Types

Replace paragraph 16:

For every modular subtype S, the following attribute is defined:
by:

For every modular subtype S, the following attributes are defined:

S'Mod
S™Mod denotes a function with the following specification:

function S'Mod (Arg : universal integer)
return S'Base

This function returns 4rg mod S'Modulus, as a value of the type of S.

3.5.9 Fixed Point Types

Replace paragraph 8:

The set of values of a fixed point type comprise the integral multiples of a number called the small of the type. Forla
type defined by an ordinary_fixed_point_definition (an ordinary fixed pginttype), the small may be specified bylan
attribute_definition_clause (see 13.3); if so specified, it shall be no greater than the delta of the type. If not
specified, the small of an ordinary fixed point type is an implementation=defined power of two less than or equal td
the delta.

by:
The set of values of a fixed point type comprise the integralymultiples of a number called the small of the type. Thg
machine numbers of a fixed point type are the values efthe type that can be represented exactly in every
unconstrained variable of the type. For a type definédby an ordinary_fixed_point_definition (an ordinary fixed
point type), the small may be specified by an attribute_definition_clause (see 13.3); if so specified, it shall be no
greater than the delta of the type. If not specified, the small of an ordinary fixed point type is an implementation-
defined power of two less than or equal to thie‘delta.

3.6 Array Types

Replace paragraph 7:
component_definition*:;= [aliased] subtype_indication
by:
component_definition ::=
[aliased](subtype_indication
| [aliased])access_definition
Delete paragraph 11:

Within the definition of a nonlimited composite type (or a limited composite type that later in its immediate scope
becomes nonlimited — see 7.3.1 and 7.5), if a component_definition contains the reserved word aliased and the
type of the component is discriminated, then the nominal subtype of the component shall be constrained.

Replace paragraph 22:

The elaboration of a discrete_subtype_definition that does not contain any per-object expressions creates the
discrete subtype, and consists of the elaboration of the subtype_indication or the evaluation of the range. The
elaboration of a discrete_subtype_definition that contains one or more per-object expressions is defined in 3.8. The
elaboration of a component_definition in an array_type_definition consists of the elaboration of the
subtype_indication. The elaboration of any discrete_subtype_definitions and the elaboration of the
component_definition are performed in an arbitrary order.
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by:

The elaboration of a discrete_subtype_definition that does not contain any per-object expressions creates the
discrete subtype, and consists of the elaboration of the subtype_indication or the evaluation of the range. The
elaboration of a discrete_subtype_definition that contains one or more per-object expressions is defined in 3.8. The
elaboration of a component_definition in an array_type_definition consists of the elaboration of the
subtype_indication or access_definition. The elaboration of any discrete_subtype_definitions and the
elaboration of the component_definition are performed in an arbitrary order.

ReLIace paragraph 30:

by

Grid : array(l .. 80, 1 .. 100) of Boolean;

Mix : array(Color range Red .. Green) of Boolean;

Page : array(Positive range <>) of Line := -- anarrayof arrays
(1 | 50 => Line'(l | Line'Last => '+', others => '-'), --see4.33
2 .. 49 => Line'(l | Line'Last => '|', others => ' '"));

—— Page is constrained by its initial value to (1..50)

Grid : array(l .. 80, 1 .. 100) of Boolean;
Mix : array (Color range Red .. Green) of Boolean;
Msg Table : constant array (Error Code) of access constant String :=
(Too Big => new String' ("Result too big"), Too Small =>)...);
Page : array (Positive range <>) of Line := -- anarrayof arrays
(1 | 50 => Line'(l | Line'Last => '+', others => "-'")\\ —-see4.33
2 .. 49 => Line'(l | Line'Last => '|', others => 'Y,

—-— Page is constrained by its initial value to (1..50)

.6.2 Operations of Array Types

Replace paragraph 16:

by

Re

by

48 A component of an array can be named with an indéxed_component. A value of an array type can be specified
with an array_aggregate, unless the array type is*limited. For a one-dimensional array type, a slice of the array can be
named; also, string literals are defined if the component type is a character type.

48 A component of an array can be named with an indexed_component. A value of an array type can be specified
with an array_aggregate. For a one-dimensional array type, a slice of the array can be named; also, string literals are
defined if the component type is\a‘Character type.

.6.3 String Types

place paragraph 2:

There are two predefined string types, String and Wide String, each indexed by values of the predefined subtype
Positive; these aré.dgclared in the visible part of package Standard:

There are three predefined string types, String, Wide String, and Wide Wide String, each indexed by values of the
predefined subtype Positive; these are declared in the visible part of package Standard:

Re

r)lace paragraph 4:

type String 1s array(Positive range <>) of Character;
type Wide String is array(Positive range <>) of Wide Character;

by:

type String is array(Positive range <>) of Character;
type Wide String is array(Positive range <>) of Wide Character;
type Wide Wide String is array(Positive range <>) of Wide Wide Character;
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3.7 Discriminants

Replace paragraph 1:

A composite type (other than an array type) can have discriminants, which parameterize the type. A

known_discriminant_part specifies the discriminants of a composite type. A discriminant of an object is a
component of the object, and is either of a discrete type or an access type. An unknown_discriminant_part in the
declaration of a partial view of a type specifies that the discriminants of the type are unknown for the given view: all

by:

Replace paragraph 5:

by:

Replace paragraph 8:

by:

Replace paragraph 9:

by:

|~ Replace paragraph 10:

subtypes of such a partial view are indefinite subtypes.

A composite type (other than an array or interface type) can have discriminants, which parameterize theltype. A
known_discriminant_part specifies the discriminants of a composite type. A discriminant of an object is a
component of the object, and is either of a discrete type or an access type. An unknown_discriminant_part in thg
declaration of a view of a type specifies that the discriminants of the type are unknown for the given view; all
subtypes of such a view are indefinite subtypes.

discriminant_specification ::=
defining_identifier_list : subtype_mark [:= default_expression]
| defining_identifier_list : access_definition [:= default_expression]

discriminant_specification ::=
defining_identifier_list : [null_exclusion] subtype_mark [:= default_expression]
| defining_identifier_list : access_definition [:= default_expression]

A discriminant_part is only permitted in a declaration:for a composite type that is not an array type (this includes
generic formal types). A type declared with a knowkndiscriminant_part is called a discriminated type, as is a typ|
that inherits (known) discriminants.

[¢]

A discriminant_part is only permitted in'a/declaration for a composite type that is not an array or interface type (this
includes generic formal types). A type.deéclared with a known_discriminant_part is called a discriminated type, as
is a type that inherits (known) discriminants.

The subtype of a discriminant may be defined by a subtype_mark, in which case the subtype_mark shall denote|a
discrete or access subfype, or it may be defined by an access_definition (in which case the subtype_mark of the]
access_definition-may denote any kind of subtype). A discriminant that is defined by an access_definition is
called an access-discriminant and is of an anonymous general access-to-variable type whose designated subtype is
denoted by the subtype_mark of the access_definition.

Thesubtype of a discriminant may be defined by an optional null_exclusion and a subtype_mark, in which case|the
subtype mark shall denote a discrete or access subtype, or it may be defined by an access_definition. A
discriminant that is defined by an access_definition is called an access discriminant and is of an anonymous accgss

type.

A discriminant_specification for an access discriminant shall appear only in the declaration for a task or protected
type, or for a type with the reserved word limited in its (full) definition or in that of one of its ancestors. 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.
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by:

Default_expressions shall be provided either for all or for none of the discriminants of a
known_discriminant_part. No default_expressions are permitted in a known_discriminant_part in a declaration
of a tagged type or a generic formal type.

A discriminant_specification for an access discriminant may have a default_expression only in the declaration for
a task or protected type, or for a type that is a descendant of an explicitly limited record type. In addition to the

generic unit.

Dejete paragraph 11:

Default_expressions shall be provided either for all or for none of the discriminants of a known_discriminant_part.
No default_expressions are permitted in a known_discriminant_part in a declaration of a tagged type [ora
generic formal type].

Replace paragraph 27:

by

An access_definition is elaborated when the value of a corresponding access discriminant is defined, either by
evaluation of its default_expression or by elaboration of a discriminant_constraint. The €laboration of an
access_definition creates the anonymous access type. When the expression defining thg-a€éess discriminant is
evaluated, it is converted to this anonymous access type (see 4.6).

For an access discriminant, its access_definition is elaborated when the value'of'the access discriminant is defined:
by evaluation of its default_expression, by elaboration of a discriminant_“eenstraint, or by an assignment that
initializes the enclosing object.

Replace paragraph 37:

by

type Item(Number : Positive) is
record
Content : Integer;

—-— no component depends on the discriminant
end record;

task type Worker (Prio : System,Priority; Buf : access Buffer) is
—— discriminants used to parameterize the task type (see 9.1)
pragma Priority(Prio);. (=~seeD.l
entry Fill;
entry Drain;
end Worker;

.Y.1 Discriminant Constraints

Replace paragraph 7:

by

A discriminant. constraint is only allowed in a subtype_indication whose subtype_mark denotes either an
unconstrained{discriminated subtype, or an unconstrained access subtype whose designated subtype is an
unconstrdined discriminated subtype. However, in the case of a general access subtype, a discriminant_constraint is
illegalsifithere is a place within the immediate scope of the designated subtype where the designated subtype's view is
codstrained.

34

A discriminant_constraint is only allowed in a subtype_indication whose subtype _mark denotes either an
unconstrained discriminated subtype, or an unconstrained access subtype whose designated subtype is an
unconstrained discriminated subtype. However, in the case of an access subtype, a discriminant_constraint is illegal
if the designated type has a partial view that is constrained or, for a general access subtype, has default_expressions
for its discriminants. 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. In a generic body, this rule is checked presuming all formal access
types of the generic might be general access types, and all untagged discriminated formal types of the generic might
have default_expressions for their discriminants.
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3.8 Record Types

Delete paragraph 8:

A default_expression is not permitted if the component is of a limited type.

Replace paragraph 9:

Each combponentdaclaration-declaresacomnomaent-ofthe racaor dtme Recides componen tc daclarad b
=aeH-6oPOReRt—ao6ralatoR-aecraresa-compoieri-ortne-tecoratype—pestaescomponets—aecrareasy

com ponent_deCElrations, the components of a record type include any components declared by
discriminant_specifications of the record type declaration. The identifiers of all components of a record type-sha
be distinct.

—_—

by:
Each component_declaration declares a component of the record type. Besides components declared by
component_declarations, the components of a record type include any components declared by

discriminant_specifications of the record type declaration. The identifiers of all components of a record type sha
be distinct.

—_—

Insert before paragraph 14:

The component_definition of a component_declaration defines the (nomjnal)-subtype of the component. If the
reserved word aliased appears in the component_definition, then the component is aliased (see 3.10).

the new paragraph:

If a record_type_declaration includes the reserved word limited, the’type is called an explicitly limited record type.

Replace paragraph 18:

Within the definition of a composite type, if a component “definition or discrete_subtype_definition (see 9.5.2
includes a name that denotes a discriminant of the typ&,.or that is an attribute_reference whose prefix denotes tie
current instance of the type, the expression containing-the name is called a per-object expression, and the constrgint
or range being defined is called a per-object constraint. For the elaboration of a component_definition of a
component_declaration or the discrete_subtype_definition of an entry_declaration for an entry family (see
9.5.2), if the constraint or range of the suptype_indication or discrete_subtype_definition is not a per-object
constraint, then the subtype_indication\or-discrete_subtype_definition is elaborated. On the other hand, if the
constraint or range is a per-object constraint, then the elaboration consists of the evaluation of any included
expression that is not part of a per-object expression. Each such expression is evaluated once unless it is part of a
named association in a discriminant constraint, in which case it is evaluated once for each associated discriminant.

by:
Within the definition 6fa‘composite type, if a component_definition or discrete_subtype_definition (see 9.5.2
includes a name that.denotes a discriminant of the type, or that is an attribute_reference whose prefix denotes tH
current instance of-the type, the expression containing the name is called a per-object expression, and the constrgint
or range being.defined is called a per-object constraint. For the elaboration of a component_definition of a
compongnt,-declaration or the discrete_subtype_definition of an entry_declaration for an entry family (see
9.5.2),4f'the component subtype is defined by an access_definition or if the constraint or range of the
subtype” indication or discrete_subtype_definition is not a per-object constraint, then the access_definition,
subtype_indication, or discrete_subtype definition is elaborated. On the other hand, if the constraint or rangeq is
a\per-object constraint, then the elaboration consists of the evaluation of any included expression that is not part off a
per-object expression. Each such expression is evaluated once unless it is part of a named association in a
discriminant constraint, in which case it is evaluated once for each associated discriminant.

[¢]

Replace paragraph 25:

61 A component of a record can be named with a selected_component. A value of a record can be specified with a
record_aggregate, unless the record type is limited.

by:

61 A component of a record can be named with a selected_component. A value of a record can be specified with a
record_aggregate.
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3.9 Tagged Types and Type Extensions

Replace paragraph 2:

A record type or private type that has the reserved word tagged in its declaration is called a tagged type. When
deriving from a tagged type, additional components may be defined. As for any derived type, additional primitive
subprograms may be defined, and inherited primitive subprograms may be overridden. The derived type is called an
extension of the ancestor type, or simply a type extension. Every type extension is also a tagged type, and is either a

by

Re

by

Re

by

record extension or a private extension of some other tagged type. A record extension is defined by a
derived_type_definition with a record_extension_part. A private extension, which is a partial view of a record
extension, can be declared in the visible part of a package (see 7.3) or in a generic formal part (see 12.5.1).

A record type or private type that has the reserved word tagged in its declaration is called a tagged type. Incaddition,
an interface type is a tagged type, as is a task or protected type derived from an interface (see 3.9.4). When deriving
from a tagged type, as for any derived type, additional primitive subprograms may be defined, and inherited primitive
subprograms may be overridden. The derived type is called an extension of its ancestor types, or simply a fype
extension.

Every type extension is also a tagged type, and is a record extension or a private extension pf-some other tagged type,
or a non-interface synchronized tagged type (see 3.9.4). A record extension is defined by-aderived_type_definition
with a record_extension_part (see 3.9.1), which may include the definition of additional components. A private
extension, which is a partial view of a record extension or of a synchronized tagged.type, can be declared in the
visible part of a package (see 7.3) or in a generic formal part (see 12.5.1).

place paragraph 4:

The tag of a specific tagged type identifies the full_type_declaration{of the type. If a declaration for a tagged type
occurs within a generic_package_declaration, then the correspending type declarations in distinct instances of the
generic package are associated with distinct tags. For a tagged type that is local to a generic package body, the
language does not specify whether repeated instantiations of: the'generic body result in distinct tags.

The tag of a specific tagged type identifies the full_type*declaration of the type, and for a type extension, is
sufficient to uniquely identify the type among all.descendants of the same ancestor. If a declaration for a tagged type
occurs within a generic_package_declaration,\then the corresponding type declarations in distinct instances of the
generic package are associated with distinctstags. For a tagged type that is local to a generic package body and with
all of its ancestors (if any) also local to thelgeneric body, the language does not specify whether repeated
instantiations of the generic body resultiin’distinct tags.

place paragraph 6:

package Ada.Tags iS
type Tag is private;

package Ada.Tdgs is
pragma -Preelaborate (Tags) ;
type \Tag is private;

N@ Tag : constant Tag;

Indert afterparagraph 7:

function Expanded Name (T : Tag) return String;
function External Tag(T : Tag) return String;

function Internal Tag(External : String) return Tag;

the new paragraphs:

36

function Descendant Tag(External : String; Ancestor : Tag) return Tag;
function Is Descendant At Same Level (Descendant, Ancestor : Tag)
return Boolean;

function Parent Tag (T : Tag) return Tag;
type Tag Array is array (Positive range <>) of Tag;

function Interface Ancestor Tags (T : Tag) return Tag Array;
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Insert after paragraph 9:

private

... —— not specified by the language
end Ada.Tags;

the new paragraph:

No_Tag is the default initial value of type Tag.

Replace paragraph 10:

by:

Insert after paragraph 11:

the new paragraph:

Replace paragraph 12:

by:

The function Expanded Name returns the full expanded name of the first subtype of the specific type identificd by
the tag, in upper case, starting with a root library unit. The result is implementation defined if the type is\declared
within an unnamed block_statement.

The function Wide Wide Expanded Name returns the full expanded name of the first subtypé of the specific typg
identified by the tag, in upper case, starting with a root library unit. The result is implementation defined if the typ¢ is
declared within an unnamed block_statement.

The function Expanded Name (respectively, Wide Expanded Name) returns the same sequence of graphic

characters as that defined for Wide Wide Expanded Name, if all the graphic characters are defined in Character
(respectively, Wide Character); otherwise, the sequence of characters is implementation defined, but no shorter thhn
that returned by Wide_ Wide Expanded Name for the same value of the atguinent.

The function External Tag returns a string to be used in an external representation for the given tag. The call
External Tag(S'Tag) is equivalent to the attribute_reference/S'External Tag (see 13.3).

The string returned by the functions Expanded Name;\Wide Expanded Name, Wide Wide Expanded Name, an{
External Tag has lower bound 1.

The function Internal Tag returns the tag\that corresponds to the given external tag, or raises Tag_Error if the give
string is not the external tag for any specific type of the partition.

=}

The function Internal Tag returns a tag that corresponds to the given external tag, or raises Tag_Error if the given
string is not the external tag for any specific type of the partition. Tag_Error is also raised if the specific type
identified is a library-level type whose tag has not yet been created (see 13.14).

The function Des¢endant Tag returns the (internal) tag for the type that corresponds to the given external tag and s
both a descendant of the type identified by the Ancestor tag and has the same accessibility level as the identified
ancestor. Tag~Error is raised if External is not the external tag for such a type. Tag_Error is also raised if the specific
type idenfified is a library-level type whose tag has not yet been created.

Thedunction Is Descendant At Same Level returns True if the Descendant tag identifies a type that is both a
deseendant of the type identified by Ancestor and at the same accessibility level. If not, it returns False.

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

The function Interface Ancestor Tags returns an array containing the tag of each interface ancestor type of the tyge
whose tag is T, other than T itself. The lower bound of the returned array is 1, and the order of the returned tags is
unspecified. Each tag appears in the result exactly once. If the type whose tag is T has no interface ancestors, a null
array is returned.
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Insert after paragraph 18:

X'Tag
X'Tag denotes the tag of X. The value of this attribute is of type Tag.

the new paragraphs:
The following language-defined generic function exists:

generic

type T (<>) is abstract tagged limited private;
type Parameters (<>) is limited private;
with function Constructor (Params : not null access Parameters)
return T is abstract;
function Ada.Tags.Generic Dispatching Constructor
(The Tag : Tag;
Params : not null access Parameters) return T'Class;
pragma Preelaborate (Generic Dispatching Constructor);
pragma Convention(Intrinsic, Generic Dispatching Constructor);

Tags.Generic_Dispatching_Constructor provides a mechanism to create an object of an appropriate-type from just a
tag value. The function Constructor is expected to create the object given a reference to an object of type Parameters.
Replace paragraph 24:

e The tag of the result returned by a function with a class-wide result type isthat’of the return expression.

by
e The tag of the result returned by a function with a class-wide result\type is that of the return object.

Indert after paragraph 25:

The tag is preserved by type conversion and by parameter passing-yFhe tag of a value is the tag of the associated
object (see 6.2).

thg new paragraphs:

Tag_Error is raised by a call of Descendant_Tag, Expanded Name, External Tag, Interface Ancestor Tag,

Is Descendant At Same Level, or Parent Tag if any\tag passed is No_Tag.

An instance of Tags.Generic_Dispatching Constructor raises Tag_Error if The Tag does not represent a concrete
descendant of T or if the innermost master (see,7.6.1) of this descendant is not also a master of the instance.
Otherwise, it dispatches to the primitive function denoted by the formal Constructor for the type identified by
The Tag, passing Params, and returns.thie result. Any exception raised by the function is propagated.

Erroneous Execution

If an internal tag provided to an.instance of Tags.Generic_Dispatching_Constructor or to any subprogram declared in
package Tags identifies eithér a type that is not library-level and whose tag has not been created (see 13.14), or a type
that does not exist in the partition at the time of the call, then execution is erroneous.

Replace paragraph 26:

The implementation’ of the functions in Ada.Tags may raise Tag_Error if no specific type corresponding to the tag
passed as a parameter exists in the partition at the time the function is called.

by
The implementation of Internal Tag and Descendant Tag may raise Tag_Error if no specific type corresponding to

the'string External passed as a parameter exists in the partition at the time the function is called, or if there is no such
type whose innermost master is a master of the point of the function call.

Implementation Advice

Internal Tag should return the tag of a type whose innermost master is the master of the point of the function call.

Replace paragraph 30:

65 If' S denotes an untagged private type whose full type is tagged, then S'Class is also allowed before the full type
definition, but only in the private part of the package in which the type is declared (see 7.3.1). Similarly, the Class
attribute is defined for incomplete types whose full type is tagged, but only within the library unit in which the
incomplete type is declared (see 3.10.1).
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by:
65 The capability provided by Tags.Generic_Dispatching Constructor is sometimes known as a factory.

3.9.1 Type Extensions

Replace paragraph 1:

——Reoplace-paragraph-1:
P

Every type extension is a tagged type, and is either a record extension or a private extension of some other tagged
type.

by:
Every type extension is a tagged type, and is a record extension or a private extension of some other tagged type, g
non-interface synchronized tagged type.

Replace paragraph 3:

The parent type of a record extension shall not be a class-wide type. If the parent type is monlimited, then each of t
components of the record_extension_part shall be nonlimited. The accessibility level (see 3.10.2) of a record
extension shall not be statically deeper than that of its parent type. 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.

by:
The parent type of a record extension shall not be a class-wide type nor-shall it be a synchronized tagged type (see
3.9.4). If the parent type or any progenitor is nonlimited, then each ofthe components of the record_extension_p
shall be nonlimited. In addition to the places where Legality Rulesinormally apply (see 12.3), these rules apply als
in the private part of an instance of a generic unit.

Replace paragraph 4:
A type extension shall not be declared in a generic body: if the parent type is declared outside that body.
by:

Within the body of a generic unit, or the body, of any of its descendant library units, a tagged type shall not be
declared as a descendant of a formal type declared within the formal part of the generic unit.

Static Semantics
A record extension is a null extengion if its declaration has no known_discriminant_part and its
record_extension_part includes’no component_declarations.
Replace paragraph 7:
The accessibility rul€syimply that a tagged type declared in a library package_specification can be extended only
library level or asla generic formal. When the extension is declared immediately within a package_body, primitiy
subprograms areinherited and are overridable, but new primitive subprograms cannot be added.
by:
When,an/extension is declared immediately within a body, primitive subprograms are inherited and are overridablg
but.néw primitive subprograms cannot be added.

3:9.2 Dispatching Operations of Tagged Types

IS

at

[¢)

The primitive subprograms of a tagged type are called dispatching operations. A dispatching operation can be call
using a statically determined controlling tag, in which case the body to be executed is determined at compile time.

ed

Alternatively, the controlling tag can be dynamically determined, in which case the call dispatches to a body that is
determined at run time; such a call is termed a dispatching call. As explained below, the properties of the operands
and the context of a particular call on a dispatching operation determine how the controlling tag is determined, and
hence whether or not the call is a dispatching call. Run-time polymorphism is achieved when a dispatching operation

is called by a dispatching call.
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by:

Re

by

Re

by

Re

by

Re

The primitive subprograms of a tagged type, the subprograms declared by
formal_abstract_subprogram_declarations, and the stream attributes of a specific tagged type that are available
(see 13.13.2) at the end of the declaration list where the type is declared are called dispatching operations. A
dispatching operation can be called using a statically determined controlling tag, in which case the body to be
executed is determined at compile time. Alternatively, the controlling tag can be dynamically determined, in which
case the call dispatches to a body that is determined at run time; such a call is termed a dispatching call. As

explained below, the properties of the operands and the context of a particular call on a dispatching operation
determine how the controlling tag is determined, and hence whether or not the call is a dispatching call. Run-time
polymorphism is achieved when a dispatching operation is called by a dispatching call.

place paragraph 2:

A call on a dispatching operation is a call whose name or prefix denotes the declaration of a primitive subprogram
of a tagged type, that is, a dispatching operation. A controlling operand in a call on a dispatching operation of a
tagged type T is one whose corresponding formal parameter is of type 7 or is of an anonymous access’type with
designated type T the corresponding formal parameter is called a controlling formal parameter. i the controlling
formal parameter is an access parameter, the controlling operand is the object designated by the actual parameter,
rather than the actual parameter itself. If the call is to a (primitive) function with result typéA;-then the call has a
controlling result — the context of the call can control the dispatching.

A call on a dispatching operation is a call whose name or prefix denotes the declaration of a dispatching operation.
A controlling operand in a call on a dispatching operation of a tagged type 7'i§)one whose corresponding formal
parameter is of type T or is of an anonymous access type with designated type T; the corresponding formal parameter
is called a controlling formal parameter. If the controlling formal parameter is an access parameter, the controlling
operand is the object designated by the actual parameter, rather than the actual parameter itself. If the call is to a
(primitive) function with result type 7, then the call has a controlling result — the context of the call can control the
dispatching. Similarly, if the call is to a function with access, result type designating 7, then the call has a controlling
access result, and the context can similarly control dispatching.

place paragraph 4:

e The name or expression is statically tagged if it is of a specific tagged type and, if it is a call with a
controlling result, it has at least one statically tagged controlling operand;

e The name or expression is@statically tagged if it is of a specific tagged type and, if it is a call with a
controlling result or contrelling access result, it has at least one statically tagged controlling operand;

place paragraph 5:

e The name or expression is dynamically tagged if it is of a class-wide type, or it is a call with a controlling
result and atl¢ast one dynamically tagged controlling operand,

e Thelmame or expression is dynamically tagged if it is of a class-wide type, or it is a call with a controlling
result or controlling access result and at least one dynamically tagged controlling operand,;

place‘paragraph 6:

e The name or expression is fag indeterminate if it is a call with a controlling result, all of whose controlling

operands (if any) are tag indeterminate.

by:

40

e The name or expression is fag indeterminate if it is a call with a controlling result or controlling access
result, all of whose controlling operands (if any) are tag indeterminate.
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Replace paragraph 10:

In the declaration of a dispatching operation of a tagged type, everywhere a subtype of the tagged type appears as a

subtype of the profile (see 6.1), it shall statically match the first subtype of the tagged type. If the dispatching
operation overrides an inherited subprogram, it shall be subtype conformant with the inherited subprogram. The
convention of an inherited or overriding dispatching operation is the convention of the corresponding primitive
operation of the parent type. An explicitly declared dispatching operation shall not be of convention Intrinsic.

In the declaration of a dispatching operation of a tagged type, everywhere a subtype of the tagged type appear§-as
subtype of the profile (see 6.1), it shall statically match the first subtype of the tagged type. If the dispatching
operation overrides an inherited subprogram, it shall be subtype conformant with the inherited subprogram.‘The
convention of an inherited dispatching operation is the convention of the corresponding primitive operation of the
parent or progenitor type. The default convention of a dispatching operation that overrides an inherited primitive
operation is the convention of the inherited operation; if the operation overrides multiple inherited operations, ther
they shall all have the same convention. An explicitly declared dispatching operation shall not be of convention
Intrinsic.

Replace paragraph 11:

The default_expression for a controlling formal parameter of a dispatching operation shall be tag indeterminate.
controlling formal parameter that is an access parameter shall not have a default_expression.

by:
The default_expression for a controlling formal parameter of a dispatching operation shall be tag indeterminate.

If a dispatching operation is defined by a subprogram_renaming* declaration or the instantiation of a generic
subprogram, any access parameter of the renamed subprografiror the generic subprogram that corresponds to a
controlling access parameter of the dispatching operationsshall have a subtype that excludes null.

Replace paragraph 17:
If all of the controlling operands are tag-indeterminate, then:

by:
If all of the controlling operands (if any) are tag-indeterminate, then:

Replace paragraph 18:

e Ifthe call has a controlling result and is itself a (possibly parenthesized or qualified) controlling operand
an enclosing call on.2 dispatching operation of type 7, then its controlling tag value is determined by the
controlling tagtvalue of this enclosing call;

by:

e Ifthecall has a controlling result or controlling access result and is itself, or designates, a (possibly
par€nthesized or qualified) controlling operand of an enclosing call on a dispatching operation of a
deseendant of type 7, then its controlling tag value is determined by the controlling tag value of this
enclosing call;

o Ifthe call has a controlling result or controlling access result and (possibly parenthesized, qualified, or
dereferenced) is the expression of an assignment_statement whose target is of a class-wide type, then i
controlling tag value is determined by the target;

A

Replace paragraph 20:

For the execution of a call on a dispatching operation, the body executed is the one for the corresponding primitive

subprogram of the specific type identified by the controlling tag value. The body for an explicitly declared
dispatching operation is the corresponding explicit body for the subprogram. The body for an implicitly declared

dispatching operation that is overridden is the body for the overriding subprogram, even if the overriding occurs in a
private part. The body for an inherited dispatching operation that is not overridden is the body of the corresponding

subprogram of the parent or ancestor type.
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by:

Re

by

Re

by

For the execution of a call on a dispatching operation, the action performed is determined by the properties of the
corresponding dispatching operation of the specific type identified by the controlling tag value. If the corresponding
operation is explicitly declared for this type, even if the declaration occurs in a private part, then the action comprises
an invocation of the explicit body for the operation. If the corresponding operation is implicitly declared for this type:

e if the operation is implemented by an entry or protected subprogram (see 9.1 and 9.4), then the action

bUlllPliDCD a bal‘l Ul illib Clli.l‘y Ul PlUi.CL«i.Ud bl,l‘U}JlUslalll, Wl‘l,ll i.}lC ‘laléci. U‘UjC\.«i. ‘UCillE Ei\/cll 1Uy ‘l}lc ﬁlb‘[ ab‘LUa}
parameter of the call, and the actual parameters of the entry or protected subprogram being given by the
remaining actual parameters of the call, if any;

e otherwise, the action is the same as the action for the corresponding operation of the parent type.

place paragraph 22:

73 This subclause covers calls on primitive subprograms of a tagged type. Rules for tagged type membership tests are
described in 4.5.2. Controlling tag determination for an assignment_statement is described in 5.2.

73 This subclause covers calls on dispatching subprograms of a tagged type. Rules for tagged'type membership tests
are described in 4.5.2. Controlling tag determination for an assignment_statement is deseribed in 5.2.

9.3 Abstract Types and Subprograms

place paragraph 1:

An abstract type is a tagged type intended for use as a parent type for type/extensions, but which is not allowed to
have objects of its own. An abstract subprogram is a subprogram that has no body, but is intended to be overridden
at some point when inherited. Because objects of an abstract typelcannot be created, a dispatching call to an abstract
subprogram always dispatches to some overriding body.

An abstract type is a tagged type intended for use as an‘ancestor of other types, but which is not allowed to have
objects of its own. An abstract subprogram is a subprogram that has no body, but is intended to be overridden at
some point when inherited. Because objects of an‘abstract type cannot be created, a dispatching call to an abstract
subprogram always dispatches to some overriding body.

Syntax

abstract_subprogram_declaration ;+=
[overriding_indicator]
subprogram_specification\is abstract;

Static Semantics

Interface types (see 3.9:@) are abstract types. In addition, a tagged type that has the reserved word abstract in its
declaration is an abstract type. The class-wide type (see 3.4.1) rooted at an abstract type is not itself an abstract type.

Replace paragraph.2:

by

An abstracfitype is a specific type that has the reserved word abstract in its declaration. Only a tagged type is allowed
to be declared abstract.

Only a tagged type shall have the reserved word abstract in its declaration.

Replace paragraph 3:

by:

42

A subprogram declared by an abstract_subprogram_declaration (see 6.1) is an abstract subprogram. If it is a
primitive subprogram of a tagged type, then the tagged type shall be abstract.

A subprogram declared by an abstract_subprogram_declaration or a
formal_abstract_subprogram_declaration (see 12.6) is an abstract subprogram. If it is a primitive subprogram of
a tagged type, then the tagged type shall be abstract.
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Replace paragraph 4:

For a derived type, if the parent or ancestor type has an abstract primitive subprogram, or a primitive function with a
controlling result, then:

by:
If a type has an implicitly declared primitive subprogram that is inherited or is the predefined equality operator, and
the corresponding primitive subprogram of the parent or ancestor type is abstract or is a function with a controlling

access result, or 1t a type other than a null extension inherits a function with a controlling result, then:

Replace paragraph 5:

e Ifthe derived type is abstract or untagged, the inherited subprogram is abstract.
by:

e Ifthe type is abstract or untagged, the implicitly declared subprogram is abstract.

Replace paragraph 6:

Otherwise, the subprogram shall be overridden with a nonabstract subprogram; for a fype declared in the visible pdrt
of a package, the overriding may be either in the visible or the private part. Howevetif the type is a generic formaj
type, the subprogram need not be overridden for the formal type itself; a nonabsttact version will necessarily be
provided by the actual type.
by:

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 thats a null extension; for a type declared in the
visible part of a package, the overriding may be either in the yisible or the private part. Such a subprogram is said fo
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 b¢ provided by the actual type.

Replace paragraph 11:

A generic actual subprogram shall not be an absfract subprogram. The prefix of an attribute_reference for the
Access, Unchecked Access, or Address attributes shall not denote an abstract subprogram.

by:
A generic actual subprogram shall ndt.be an abstract subprogram unless the generic formal subprogram is declared

by a formal_abstract_subprogram_declaration. The prefix of an attribute_reference for the Access,
Unchecked Access, or Addres$attributes shall not denote an abstract subprogram.

Dynamic Semantics

The elaboration of an-abstract_subprogram_declaration has no effect.

3.9.4 Interface Types

Insert new_ clause:

An.inferface type is an abstract tagged type that provides a restricted form of multiple inheritance. A tagged type, thsk
type, or protected type may have one or more interface types as ancestors.

Syntax

interface_type_definition ::=
[limited | task | protected | synchronized] interface [and interface list]

interface_list ::= interface_subtype_mark {and interface_subtype_mark}
Static Semantics

An interface type (also called an inferface) is a specific abstract tagged type that is defined by an
interface_type_definition.

An interface with the reserved word limited, task, protected, or synchronized in its definition is termed,
respectively, a limited interface, a task interface, a protected interface, or a synchronized interface. In addition, all
task and protected interfaces are synchronized interfaces, and all synchronized interfaces are limited interfaces.
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A task or protected type derived from an interface is a tagged type. Such a tagged type is called a synchronized
tagged type, as are synchronized interfaces and private extensions whose declaration includes the reserved word
synchronized.

A task interface is an abstract task type. A protected interface is an abstract protected type.
An interface type has no components.

An interface _subtype mark in an interface_list names a progenitor subtype; its type is the progenitor tvpe. An

interface type inherits user-defined primitive subprograms from each progenitor type in the same way that a derived
type inherits user-defined primitive subprograms from its progenitor types (see 3.4).

Legality Rules

All user-defined primitive subprograms of an interface type shall be abstract subprograms or null procedures.
The type of a subtype named in an interface_list shall be an interface type.

A type derived from a nonlimited interface shall be nonlimited.

An interface derived from a task interface shall include the reserved word task in its definition; any other type
derived from a task interface shall be a private extension or a task type declared by a task declatation (see 9.1).

An interface derived from a protected interface shall include the reserved word protected'inn’its definition; any other
type derived from a protected interface shall be a private extension or a protected typé declared by a protected
declaration (see 9.4).

An interface derived from a synchronized interface shall include one of the reserved words task, protected, or
synchronized in its definition; any other type derived from a synchronized interface shall be a private extension, a
task type declared by a task declaration, or a protected type declared by a_protected declaration.

No type shall be derived from both a task interface and a protected dnterface.

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.

Dynamic Semantics
The elaboration of an interface_type_definition has:no effect.
NOTES

79 Nonlimited interface types have prédefined nonabstract equality operators. These may be overridden with user-
defined abstract equality operators..Sueh operators will then require an explicit overriding for any nonabstract
descendant of the interface.

Examples

Example of a limited interface-aiid a synchronized interface extending it:

type Queue is limited interface;
procedure Append(Q : in out Queue; Person : in Person Name) is abstract;
procedure Remove First (Q : in out Queue;

Person : out Person Name) is abstract;
function{ Ciir Count (Q : in Queue) return Natural is abstract;
function-Max Count (Q : in Queue) return Natural is abstract;
—-— See3:10.1 for Person_Name.

Queue Error : exception;
- Append raises Queue_Error if Count(Q) = Max_Count(Q)
—-- Remove_First raises Queue_Error if Count(Q) = 0

type Synchronized Queue is synchronized interface and Queue; --see9.1/]
procedure Append Wait (Q : in out Synchronized Queue;

Person : in Person Name) is abstract;
procedure Remove First Wait (Q : in out Synchronized Queue;

Person : out Person Name) is abstract;

procedure Transfer (From : in out Queue'Class;
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To : in out Queue'Class;
Number : in Natural := 1) is
Person : Person Name;

begin
for I in 1..Number loop
Remove First (From, Person);
Append (To, Person);
end loop;

end Trancsfer:

This defines a Queue interface defining a queue of people. (A similar design could be created to define any kifid o
queue simply by replacing Person Name by an appropriate type.) The Queue interface has four dispatching
operations, Append, Remove First, Cur_Count, and Max_Count. The body of a class-wide operation, Transter is
also shown. Every non-abstract extension of Queue must provide implementations for at least its four dispatching
operations, as they are abstract. Any object of a type derived from Queue may be passed to Transfer\as either the
From or the To operand. The two operands need not be of the same type in any given call.

The Synchronized Queue interface inherits the four dispatching operations from Queue apd-adds two additional
dispatching operations, which wait if necessary rather than raising the Queue_Error exception. This synchronized
interface may only be implemented by a task or protected type, and as such ensures safe.concurrent access.

Example use of the interface:

type Fast Food Queue is new Queue with record ...;

procedure Append(Q : in out Fast Food Queue; Person\%/in Person Name) ;
procedure Remove First(Q : in out Fast Food Queuef\Person : in Person Name) ;
function Cur Count (Q : in Fast Food Queue) retugn,Natural;

function Max Count (Q : in Fast Food Queue) return Natural;

Cashier, Counter : Fast Food Queue;

—-— Add George (see 3.10.1) to the cashier's queye;

Append (Cashier, George);

—-— After payment, move George to the sandwich counter queue:
Transfer (Cashier, Counter) ;

An interface such as Queue can be tsed directly as the parent of a new type (as shown here), or can be used as a

progenitor when a type is derived;In either case, the primitive operations of the interface are inherited. For Queue
the implementation of the four inherited routines must be provided. Inside the call of Transfer, calls will dispatch tp
the implementations of Append and Remove_First for type Fast Food Queue.

Example of a task interface:

type SerialDevice is task interface; --see9./
procedure)Read (Dev : in Serial Device; C : out Character) is abstract;
procedure Write(Dev : in Serial Device; C : in Character) is abstract;

The Sefial~Device interface has two dispatching operations which are intended to be implemented by task entries
(see Q).

3.10 Access Types

Replace paragraph 2:

access_type_definition ::=
access_to_object_definition
| access_to_subprogram_definition

by:

access_type_definition ::=
[null_exclusion] access_to_object_definition
| [null_exclusion] access_to_subprogram_definition
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Re

place paragraph 6:

access_definition ::= access subtype_mark

by:

Re|

by

null_exclusion ::= not null

access_definition ::

null _exclusion] access [constant] subtype mark
| [null_exclusion] access [protected] procedure parameter_profile
| [null_exclusion] access [protected] function parameter_and_result_profile

place paragraph 9:

A view of an object is defined to be aliased if it is defined by an object_declaration or component_definition with
the reserved word aliased, or by a renaming of an aliased view. In addition, the dereference of an access<to-object
value denotes an aliased view, as does a view conversion (see 4.6) of an aliased view. Finally, the currént instance of
a limited type, and a formal parameter or generic formal object of a tagged type are defined to be aliased. Aliased
views are the ones that can be designated by an access value. If the view defined by an object_déclaration is
aliased, and the type of the object has discriminants, then the object is constrained; if its nomihal subtype is
unconstrained, then the object is constrained by its initial value. Similarly, if the object created by an allocator has
discriminants, the object is constrained, either by the designated subtype, or by its initial value.

A view of an object is defined to be aliased if it is defined by an object_declafation or component_definition with
the reserved word aliased, or by a renaming of an aliased view. In addition,\the’dereference of an access-to-object
value denotes an aliased view, as does a view conversion (see 4.6) of an aliased view. The current instance of a
limited tagged type, a protected type, a task type, or a type that has the resérved word limited in its full definition is
also defined to be aliased. Finally, a formal parameter or generic fotmal object of a tagged type is defined to be
aliased. Aliased views are the ones that can be designated by an aetess value.

Replace paragraph 12:

by

An access_definition defines an anonymous general aceess-to-variable type; the subtype_mark denotes its
designated subtype. An access_definition is used inthe specification of an access discriminant (see 3.7) or an
access parameter (see 6.1).

An access_definition defines an anonymgus general access type or an anonymous access-to-subprogram type. For a
general access type, the subtype_mark.denotes its designated subtype; if the general_access_modifier constant
appears, the type is an access-to-constant type; otherwise it is an access-to-variable type. For an access-to-
subprogram type, the parameter\profile or parameter_and_result_profile denotes its designated profile.

Replace paragraph 13:

by

For each (named) aceess-type, there is a literal null which has a null access value designating no entity at all. The null
value of a named aceess type is the default initial value of the type. Other values of an access type are obtained by
evaluating an attribute_reference for the Access or Unchecked Access attribute of an aliased view of an object or
non-intrinsic‘subprogram, or, in the case of a named access-to-object type, an allocator, which returns an access
value designating a newly created object (see 3.10.2).

Eoreach access type, there is a null access value designating no entity at all, which can be obtained by (implicitly)

46

_Qonxe_m_n_g_tb_e_]_]_te_]:a_]_n_ull to the access type The null value of an access type is the default initial value of the type

Non-null values of an access-to-object type are obtained by evaluating an allocator, which returns an access value
designating a newly created object (see 3.10.2), or in the case of a general access-to-object type, evaluating an
attribute_reference for the Access or Unchecked Access attribute of an aliased view of an object. Non-null values
of an access-to-subprogram type are obtained by evaluating an attribute _reference for the Access attribute of a non-
intrinsic subprogram.

A null_exclusion in a construct specifies that the null value does not belong to the access subtype defined by the
construct, that is, the access subtype excludes null. In addition, the anonymous access subtype defined by the
access_definition for a controlling access parameter (see 3.9.2) excludes null. Finally, for a subtype_indication
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without a null_exclusion, the subtype denoted by the subtype_indication excludes null if and only if the subtype
denoted by the subtype_mark in the subtype_indication excludes null.

Insert after paragraph 14:

All subtypes of an access-to-subprogram type are constrained. The first subtype of a type defined by an
access_definition or an access_to_object_definition is unconstrained if the designated subtype is an
unconstrained array or discriminated subtype; otherwise it is constrained.

the new paragraph:

Legality Rules

If a subtype_indication, discriminant_specification, parameter_specification, parameter_and_result_profile,
object_renaming_declaration, or formal_object_declaration has a null_exclusion, the subtype_tmark in that
construct shall denote an access subtype that does not exclude null.

Replace paragraph 15:

A composite_constraint is compatible with an unconstrained access subtype if it is compatible with the designat¢d

subtype. An access value satisfies a composite_constraint of an access subtype if it'eguals the null value of its type

or if it designates an object whose value satisfies the constraint.
by:

A composite_constraint is compatible with an unconstrained access subtyp€ if it is compatible with the designat¢d
subtype. A null_exclusion is compatible with any access subtype that does not exclude null. An access value

satisfies a composite_constraint of an access subtype if it equals thenull value of its type or if it designates an
object whose value satisfies the constraint. An access value satisfies an exclusion of the null value if it does not eqqal
the null value of its type.

Replace paragraph 17:

The elaboration of an access_definition creates an.anionymous general access-to-variable type [(this happens as part
of the initialization of an access parameter or access discriminant)].

by:
The elaboration of an access_definition ereates an anonymous access type.

Replace paragraph 22:

type Peripheral Ref: is'access Peripheral; -- see3.8.]
type Binop Ptr is(access all Binary Operation'Class;
—— general access-to-class-wide, see 3.9.1

by:

type Peripheéral Ref is not null access Peripheral; -- see3.8./
type Binop:Ptr is access all Binary Operation'Class;
-— general access-to-class-wide, see 3.9.1

3.10.1<4dncomplete Type Declarations

Replace paragraph 2:

incomplete_type_declaration ::= type defining_identifier [discriminant_part];

by:

incomplete_type_declaration ::= type defining_identifier [discriminant_part] [is tagged];
Static Semantics

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

by

Re|

by

Re|

by

Re|

by

Re

Given an access type 4 whose designated type 7 is an incomplete view, a dereference of a value of type 4 also has
this incomplete view except when:

e it occurs within the immediate scope of the completion of 7, or

e it occurs within the scope of a nonlimited_with_clause that mentions a library package in whose visible
part the completion of 7 is declared.

In these cases the dereference has the full view of T

Similarly, if a subtype_mark denotes a subtype_declaration defining a subtype of an incomplete view 7, the
subtype_mark denotes an incomplete view except under the same two circumstances given above, in which case it
denotes the full view of T.

place paragraph 4:

If an incomplete_type_declaration has a known_discriminant_part, then a full_type_declaration that completes
it shall have a fully conforming (explicit) known_discriminant_part (see 6.3.1). If an
incomplete_type_declaration has no discriminant_part (or an unknown_discriminant_part),then a
corresponding full_type_declaration is nevertheless allowed to have discriminants, either explicitly, or inherited via
derivation.

If an incomplete_type_declaration includes the reserved word tagged, then a full\dype declaration that
completes it shall declare a tagged type. If an incomplete_type declaration has\a known_discriminant_part, then
a full_type_declaration that completes it shall have a fully conforming (explicit) known_discriminant_part (see
6.3.1). If an incomplete_type_declaration has no discriminant_part (of<an*unknown_discriminant_part), then a
corresponding full_type_declaration is nevertheless allowed to have diseriminants, either explicitly, or inherited via
derivation.

place paragraph 5:

The only allowed uses of a name that denotes an incompleté _type declaration are as follows:

A name that denotes an incomplete view of a typezmay be used as follows:

place paragraph 7:

e asthe subtype_mark defining the subtype of a parameter or result of an
access_to_subprogram_definition;

e asthe subtype_mark)in the subtype_indication of a subtype_declaration; the subtype_indication shall
not have a null_exclusion or a constraint;

place paragraph 8:

e asthesubtype mark in an access_definition;

e _“ag'the subtype_mark in an access_definition.

If8uch a name denotes a tagged incomplete view, it may also be used:

erin-a formal pgrf-
H-a-oHRai—paF:

place paragraph 9:

e as the prefix of an attribute_reference whose attribute_designator is Class; such an attribute_reference
is similarly restricted to the uses allowed here; when used in this way, the corresponding
full_type_declaration shall declare a tagged type, and the attribute_reference shall occur in the same
library unit as the incomplete_type_ declaration.
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e as the prefix of an attribute_reference whose attribute_designator is Class; such an attribute_reference
is restricted to the uses allowed here; it denotes a tagged incomplete view.

If such a name occurs within the declaration list containing the completion of the incomplete view, it may also be
used:

e as the subtype mark defining the subtype of a parameter or result of an

Replace paragraph 10:

by:

Delete paragraph 11:

Replace paragraph 19:

by:

Replace paragraph 20:

by:

Replace paragraph21:

access_to_subprogram_definition.

If any of the above uses occurs as part of the declaration of a primitive subprogram of the incomplete view, and th¢
declaration occurs immediately within the private part of a package, then the completion of the incomplete view shall
also occur immediately within the private part; it shall not be deferred to the package body.

No other uses of a name that denotes an incomplete view of a type are allowed.

A dereference (whether implicit or explicit — see 4.1) shall not be of an incomplete type:

A prefix that denotes an object shall not be of an incomplete view.

An incomplete_type_declaration declares an incomplete type and its\first subtype; the first subtype is
unconstrained if a known_discriminant_part appears.

type Person (<>); —— incomplete type declaration
type Car; -— incomplete type declaration
type Person (<>); -— incomplete type declaration
type Car is tagged; -- incompletetype declaration

type Person Name is access Person;
type Car Name is. access all Car;

type Person Name is access Person;
type Car Nante is access all Car'Class;

type Car is

record
Number : Integer;
Owner : Person Name;

end record;

by:
type Car is tagged
record
Number : Integer;
Owner : Person Name;

end record;
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3.10.2 Operations of Access Types

Replace paragraph 2:

by

Re

by

Re

by

For an attribute_reference with attribute_designator Access (or Unchecked Access — see 13.10), the expected
type shall be a single access type; the prefix of such an attribute_reference is never interpreted as an
implicit_dereference. If the expected type is an access-to-subprogram type, then the expected profile of the prefix is
the designated profile of the access type.

For an attribute_reference with attribute_designator Access (or Unchecked Access — see 13.10), the expected
type shall be a single access type 4 such that:

e A is an access-to-object type with designated type D and the type of the prefix is D'Class or is covered’by D,
or

e A is an access-to-subprogram type whose designated profile is type conformant with that of.the prefix.

The prefix of such an attribute_reference is never interpreted as an implicit_dereference or.a parameterless
function_call (see 4.1.4). The designated type or profile of the expected type of the attributé~reference is the
expected type or profile for the prefix.

place paragraph 3:

The accessibility rules, which prevent dangling references, are written in terms of\accessibility levels, which reflect
the run-time nesting of masters. As explained in 7.6.1, a master is the execution of a task_body, a
block_statement, a subprogram_body, an entry_body, or an accept_statement. An accessibility level is deeper
than another if it is more deeply nested at run time. For example, an objeet'declared local to a called subprogram has
a deeper accessibility level than an object declared local to the calling subprogram. The accessibility rules for access
types require that the accessibility level of an object designated by /arf access value be no deeper than that of the
access type. This ensures that the object will live at least as longas the access type, which in turn ensures that the
access value cannot later designate an object that no longer exists. The Unchecked Access attribute may be used to
circumvent the accessibility rules.

The accessibility rules, which prevent dangling refefences, are written in terms of accessibility levels, which reflect
the run-time nesting of masters. As explaineddn 7.6.1, a master is the execution of a certain construct, such as a
subprogram_body. An accessibility level is'deeper than another if it is more deeply nested at run time. For
example, an object declared local to a.cdlled subprogram has a deeper accessibility level than an object declared
local to the calling subprogram. Thelaccessibility rules for access types require that the accessibility level of an
object designated by an access value be no deeper than that of the access type. This ensures that the object will live at
least as long as the access type,‘which in turn ensures that the access value cannot later designate an object that no
longer exists. The Unchecked-—Access attribute may be used to circumvent the accessibility rules.

place paragraph 7:

e An entity-or view created by a declaration has the same accessibility level as the innermost enclosing master,
exceptin the cases of renaming and derived access types described below. A parameter of a master has the
sameaccessibility level as the master.

¢  An entity or view defined by a declaration and created as part of its elaboration has the same accessibility
level as the innermost master of the declaration except in the cases of renaming and derived access types

described below. A parameter of a master has the same accessibility Ievel as the master.

Replace paragraph 9:

by:

50

e The accessibility level of a view conversion is the same as that of the operand.

e  The accessibility level of a view conversion, qualified_expression, or parenthesized expression, is the
same as that of the operand.
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Replace paragraph 10:

by:

For a function whose result type is a return-by-reference type, the accessibility level of the result object is
the same as that of the master that elaborated the function body. For any other function, the accessibility
level of the result object is that of the execution of the called function.

The accessibility level of an aggregate or the result of a function call (or equivalent use of an operator) 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 or the result of a function call is that of the innermost
master that evaluates the aggregate or function call.

Within a return statement, the accessibility level of the return object is that of the execution ef the return
statement. If the return statement completes normally by returning from the function, then prior to leaving
the function, the accessibility level of the return object changes to be a level determined by the point of cg
as does the level of any coextensions (see below) of the return object.

Replace paragraph 12:

by:

The accessibility level of the anonymous access type of an access discrimifiant’is the same as that of the
containing object or associated constrained subtype.

The accessibility level of the anonymous access type defined by.an access_definition of an
object_renaming_declaration is the same as that of the refiamied view.

The accessibility level of the anonymous access type ofran access discriminant in the subtype_indicatior]
qualified_expression of an allocator, or in the exgression or return_subtype_indication of a return
statement is determined as follows:

o Ifthe value of the access discriminant is:determined by a discriminant_association in a
subtype_indication, the accessibility‘level of the object or subprogram designated by the associated
value (or library level if the value is'aull);

e Ifthe value of the access discriminant is determined by a component_association in an aggregate
the accessibility level of the'ebject or subprogram designated by the associated value (or library leve
the value is null);

e In other cases, wheré-the value of the access discriminant is determined by an object with an
unconstrained nominal subtype, the accessibility level of the object.

The accessibilitylevel of the anonymous access type of an access discriminant in any other context is that
the enclosingtebject.

Replace paragraph 13:

by:

Thé accessibility level of the anonymous access type of an access parameter is the same as that of the viey
designated by the actual. If the actual is an allocator, this is the accessibility level of the execution of the
called subprogram.

The accessibility level of the anonymous access type of an access parameter specifying an access-to-objeq
type is the same as that of the view designated by the actual.

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.

Replace paragraph 14:

The accessibility level of an object created by an allocator is the same as that of the access type.
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by:

e The accessibility level of an object created by an allocator is the same as that of the access type, except for
an allocator of an anonymous access type that defines the value of an access parameter or an access
discriminant. For an allocator defining the value of an access parameter, the accessibility level is that of the
innermost master of the call. For one defining an access discriminant, the accessibility level is determined as
follows:
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subtype_declaration;

e for an allocator used to define the constraint in a component_definition, the level of the enclosing
type;

e for an allocator used to define the discriminant of an object, the level of the object.

In this last case, the allocated object is said to be a coextension of the object whose discriminant ‘designates

it, as well as of any object of which the discriminated object is itself a coextension or subcomponent. All
coextensions of an object are finalized when the object is finalized (see 7.6.1).

Indert after paragraph 16:

e The accessibility level of a component, protected subprogram, or entry of (a yiewof) a composite object is
the same as that of (the view of) the composite object.

thg new paragraph:

In the above rules, the operand of a view conversion, parenthesized expressiof_or qualified_expression is
considered to be used in a context if the view conversion, parenthesized expression or qualified_expression itself is
used in that context.

Replace paragraph 19:

by

Re

by

Re

e The statically deeper relationship does not apply tocthe accessibility level of the anonymous type of an
access parameter; that is, such an accessibility leyel is not considered to be statically deeper, nor statically
shallower, than any other.

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

e The statically deeper relationship does not apply to the accessibility level of the anonymous type of an
access parameter specifying an access-to-object type; that is, such an accessibility level is not considered to
be statically deeper,motstatically shallower, than any other.

place paragraph 26:

e The view shall not be a subcomponent that depends on discriminants of a variable whose nominal subtype is
unconstrained, unless this subtype is indefinite, or the variable is aliased.

e <{The view shall not be a subcomponent that depends on discriminants of a variable whose nominal subtype is
unconstrained, unless this subtype is indefinite, or the variable is constrained by its initial value.

Place paragraph 27:

e IfAisanamed access type and D is a tagged type, then the type of the view shall be covered by D; if 4
is anonymous and D is tagged, then the type of the view shall be either D'Class or a type covered by D;
if D is untagged, then the type of the view shall be D, and A's designated subtype shall either statically
match the nominal subtype of the view or be discriminated and unconstrained;

by:

52

e IfA4is anamed access type and D is a tagged type, then the type of the view shall be covered by D; if 4
is anonymous and D is tagged, then the type of the view shall be either D'Class or a type covered by D;
if D is untagged, then the type of the view shall be D, and either:
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e the designated subtype of 4 shall statically match the nominal subtype of the view; or

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

Replace paragraph 32:

P'Access yields an access value that designates the subprogram denoted by P. The type of P'Access is an

statically deeper than that of S. In addition to the places where Legality Rules normally apply (see 12:3),
rule applies also in the private part of an instance of a generic unit. The profile of P shall be subtype-=
conformant with the designated profile of S, and shall not be Intrinsic. If the subprogram denoted by P is
declared within a generic body, S shall be declared within the generic body.

by:

P'Access yields an access value that designates the subprogram denoted by P. The type'of P'Access is an
access-to-subprogram type (), as determined by the expected type. The accessibility level of P shall not pe
statically deeper than that of S. 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. The profile.of P shall be subtype-

conformant with the designated profile of S, and shall not be Intrinsic. If the-subprogram denoted by P is
declared within a generic unit, and the expression P'Access occurs within'the body of that generic unit or
within the body of a generic unit declared within the declarative region of the generic unit, then the ultimgte
ancestor of S shall be either a non-formal type declared within thé\géneric unit or an anonymous access type
of an access parameter.

Replace paragraph 34:

82 The predefined operations of an access type also include the assignment operation, qualification, and membership
tests. Explicit conversion is allowed between generalaceess types with matching designated subtypes; explicit
conversion is allowed between access-to-subprogram types with subtype conformant profiles (see 4.6). Named accesp
types have predefined equality operators; anonymouis access types do not (see 4.5.2).

by:
82 The predefined operations of an access'type also include the assignment operation, qualification, and membership
tests. Explicit conversion is allowed between general access types with matching designated subtypes; explicit
conversion is allowed between access-to-subprogram types with subtype conformant profiles (see 4.6). Named accesp
types have predefined equality Operators; anonymous access types do not, but they can use the predefined equality
operators for universal access\(see 4.5.2).

Replace paragraph 37:

The accessibility.rules imply that it is not possible to use the Access attribute to implement "downward closures" —
that is, to pass.aimore-nested subprogram as a parameter to a less-nested subprogram, as might be desired for examp
for an iterator.abstraction. Instead, downward closures can be implemented using generic formal subprograms (see
12.6). Note-that Unchecked Access is not allowed for subprograms.

[¢)

by:
88/ The Access attribute for subprograms and parameters of an anonymous access-to-subprogram type may together pe
used to implement "downward closures" — that is, to pass a more-nested subprogram as a parameter to a less-nested|
subprogram, as might be appropriate for an iterator abstraction or numerical integration. Downward closures can als
be implemented using generic formal subprograms (see 12.6). Note that Unchecked Access is not allowed for
subprograms.

|~ 3.11 Declarative Parts

Insert after paragraph 6:

proper_body ::=
subprogram_body | package_body | task_body | protected_body

the new paragraph:

Static Semantics

The list of declarative_items of a declarative_part is called the declaration list of the declarative part.
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Section 4: Names and Expressions

4.1 Names

Replace paragraph 11:

The evaluation of a name determines the entity denoted by the name. This evaluation has no other effect for a name

that 1s a direct_name or a character_literal.

by
The evaluation of a name determines the entity denoted by the name. This evaluation has no other effect for a
name that is a direct_name or a character _literal.

4.1.3 Selected Components

Indert after paragraph 9:

e  The prefix shall resolve to denote an object or value of some task or protected typel¢after any implicit
dereference). The selector_name shall resolve to denote an entry_declarationyor
subprogram_declaration occurring (implicitly or explicitly) within the visible part of that type. The
selected_component denotes the corresponding entry, entry family, or ptetécted subprogram.

thg new paragraph:

e A view of a subprogram whose first formal parameter is of a tagged\type or is an access parameter whose
designated type is tagged:

The prefix (after any implicit dereference) shall resolve to{déniote an object or value of a specific tagged
type T or class-wide type T'Class. The selector_name shall resolve to denote a view of a subprogram
declared immediately within the declarative region inswhich an ancestor of the type T'is declared. The first
formal parameter of the subprogram shall be of type“7, or a class-wide type that covers 7, or an access
parameter designating one of these types. The designator of the subprogram shall not be the same as that of
a component of the tagged type visible at the\point of the selected_component. The
selected_component denotes a view of(this subprogram that omits the first formal parameter. This view is
called a prefixed view of the subprogram, ‘and the prefix of the selected_component (after any implicit
dereference) is called the prefix of the/prefixed view.

Indert after paragraph 13:

If the prefix does not denote a package, then it shall be a direct_name or an expanded name, and it shall resolve to
denote a program unit (other than'a package), the current instance of a type, a block_statement, a loop_statement,
or an accept_statement (in.the case of an accept_statement or entry_body, no family index is allowed); the
expanded name shall occurwithin the declarative region of this construct. Further, if this construct is a callable
construct and the prefix_ denotes more than one such enclosing callable construct, then the expanded name is
ambiguous, independently of the selector_name.

thg new paragraph:
Legality Rule§

For a subpfogram whose first parameter is an access parameter, the prefix of any prefixed view shall denote an
alias€d-view of an object.

For a subprogram whose first parameter is of mode in out or out, or of an anonymous access-to-variable type, the

prefix of any prefixed view shall denote a variable.

In paragraph 17 replace:

Control.Seize —-— an entry of a protected object (see 9.4)
by:

Cashier.Append -— a prefixed view of a procedure (see 3.9.4)

Control.Seize —-— an entry of a protected object (see 9.4)
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4.1.4 Attributes

Replace paragraph 14:

5 In general, the name in a prefix of an attribute_reference (or a range_attribute_reference) has to be resolved
without using any context. However, in the case of the Access attribute, the expected type for the prefix has to be a

single access type, and if it is an access-to-subprogram type (see 3.10.2) then the resolution of the name can use the
fact that the profile of the callable entity denoted by the prefix has to be type conformant with the designated profile

of

The access type.

by:

5 In general, the name in a prefix of an attribute_reference (or a range_attribute_reference) has to be resolved
without using any context. However, in the case of the Access attribute, the expected type for the attribute. referen
has to be a single access type, and the resolution of the name can use the fact that the type of the objectior the profil
of the callable entity denoted by the prefix has to match the designated type or be type conformant Wwith the designat
profile of the access type.

4.2 Literals

Delete paragraph 2:

The expected type for a literal null shall be a single access type.

Delete paragraph 7:

A literal null shall not be of an anonymous access type, since such types do not have a null value (see 3.10).

Replace paragraph 8:
An integer literal is of type universal_integer. A real literal\is of type universal real.
by:

An integer literal is of type universal_integer. A teal literal is of type universal real. The literal null is of type
universal_access.

4.3 Aggregates

Replace paragraph 3:

The expected type for an aggregate shall be a single nonlimited array type, record type, or record extension.
by:

The expected type for an aggregate shall be a single array type, record type, or record extension.

4.3.1 Record Aggregates

Replace paragraph 4:

record_component_association ::=
[ component_choice_list => ] expression

by:
record_component_association ::=

193

o

companan h Lict

L t _ochaoina =>1 on
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| component_choice_list => <>

Replace paragraph 8:

The expected type for a record_aggregate shall be a single nonlimited record type or record extension.
by:

The expected type for a record_aggregate shall be a single record type or record extension.
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Re

place paragraph 16:

Each record_component_association shall have at least one associated component, and each needed component
shall be associated with exactly one record_component_association. If a record_component_association has
two or more associated components, all of them shall be of the same type.

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 exactly one record_component_association. If a
record_component_association with an expression has two or more associated components, all of them shall be
of the same type.

Indert after paragraph 17:

If the components of a variant_part are needed, then the value of a discriminant that governs the variant_part shall
be given by a static expression.

thg new paragraph:

A record_component_association for a discriminant without a default_expression shall haye an expression
rather than <>,

Indert before paragraph 20:

The expression of a record_component_association is evaluated (and converted) ence for each associated
component.

thg new paragraph:

Re|

by

For a record_component_association with an expression, the exptession defines the value for the associated
component(s). For a record_component_association with <>, if¢he‘component_declaration has a
default_expression, that default_expression defines the value'for the associated component(s); otherwise, the
associated component(s) are initialized by default as for a stand=alone object of the component subtype (see 3.3.1).
place paragraph 27:

Example of component association with several choices:

Examples of component associations with séveral choices:

Indert after paragraph 29:

—— The allocator is evaluated twice: Succ and Pred designate different cells

thg new paragraphs:

Re|

(Value => 0, Suck|Pred => <>) —-— see 3.10.1

—— Succ and Predwill be set to null

.3.2 Extension Aggregates

place paragraph 4:

The expected type for an extension_aggregate shall be a single nonlimited type that is a record extension. If the
ancestor_part is an expression, it is expected to be of any nonlimited tagged type.

by:

The expected type for an extension_aggregate shall be a single type that is a record extension. If the
ancestor_part is an expression, it is expected to be of any tagged type.
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Replace paragraph 5:

If the ancestor_part is a subtype_mark, it shall denote a specific tagged subtype. The type of the
extension_aggregate shall be derived from the type of the ancestor_part, through one or more record extensions
(and no private extensions).

by:

If the ancestor_part is a subtype_mark, it shall denote a specific tagged subtype. If the ancestor_part is an
expression, 1t shall not be dynamically tagged. The type of the extension_aggregate shall be dertved from the
type of the ancestor_part, through one or more record extensions (and no private extensions).

4.3.3 Array Aggregates

Replace paragraph 3:
positional_array_aggregate ::=
(expression, expression {, expression})
| (expression {, expression}, others => expression)
by:

positional_array_aggregate ::=
(expression, expression {, expression})
| (expression {, expression}, others => expression)
| (expression {, expression}, others => <>)

Replace paragraph 5:

array_component_association ::=
discrete_choice_list => expression

by:
array_component_association ::=
discrete_choice_list => expression
| discrete_choice_list => <>
Replace paragraph 7:

The expected type for an array_aggregate (that is not a subaggregate) shall be a single nonlimited array type. The
component type of this array type is the expected type for each array component expression of the array_aggregate.

by:

The expected type for an array_aggregate (that is not a subaggregate) shall be a single array type. The componer
type of this array typeds.the expected type for each array component expression of the array_aggregate.

—

Replace paragraph 11.:

For an explicit-actual_parameter, an explicit_generic_actual_parameter, the expression of a
return_statement, the initialization expression in an object_declaration, or a default_expression (for a paramgter
or a component), when the nominal subtype of the corresponding formal parameter, generic formal parameter,
function result, object, or component is a constrained array subtype, the applicable index constraint is the constrair
ofithe subtype;

—

by:

when the nominal 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;

Insert before paragraph 24:

The bounds of the index range of an array_aggregate (including a subaggregate) are determined as follows:
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the new paragraph:

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

Insert after paragraph 43:

D : Bit Vector (M N) = (M N => True): ——see 36

E : Bit Vector(M .. N) := (others => True);

F : String(l .. 1) := (1 => 'F'); -- aonecomponentaggregate: same as "F"
thg new paragraphs:

Example of an array aggregate with defaulted others choice and with an applicable index constraint providedby an
enclosing record aggregate:

Buffer' (Size => 50, Pos => 1, Value => String'('x', others => <>)) --se€3.\/
4.4 Expressions
Replace paragraph 15:

Volume —-— primary

not Destroyed - factor

2*Line Count —— term

-4.0 -— simple expression

-4.0 + A -— simple expression

B**2 - 4.0*A*C -— simple expression

Password(l .. 3) = "Bwv" —— relation

Count in Small Int -- relation

Count not in Small Int -~ relation

Index = 0 or Item Hit —— expression

(Cold and Sunny) or Warm —— expression (parentheses are required)

A** (B**C) —— expressioni(parentheses are required)
by

Volume —— primary

not Destroyed - factor

2*Line Count == term

-4.0 —= simple expression

-4.0 + A -~ simple expression

B**2 - 4.0*A*C -= simple expression

R*Sin (©) *Cos (¢) —~ simple expression

Password(l .. 3)(=""Bwv" -- relation

Count in Small~Int -— relation

Count not in/fSmall Int -~ relation

Index = 0 @xr\Item Hit —— expression

(Cold and“\Stnny) or Warm —— expression (parentheses are required)

A** (B*4E) —— expression (parentheses are required)
4.5.2 Relational Operators and Membership Tests

Replace paragraph 3:

The tested type of a membership test is the type of the range or the type determined by the subtype _mark. If the
tested type is tagged, then the simple_expression shall resolve to be of a type that covers or is covered by the tested
type; if untagged, the expected type for the simple_expression is the tested type.

by:

The tested type of a membership test is the type of the range or the type determined by the subtype _mark. If the
tested type is tagged, then the simple_expression shall resolve to be of a type that is convertible (see 4.6) to the
tested type; if untagged, the expected type for the simple_expression is the tested type.
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Insert after paragraph 7:

function "=" (Left, Right : T) return Boolean
function "/="(Left, Right : T) return Boolean

the new paragraphs:

The following additional equality operators for the universal access type are declared in package Standard for use
with anonymous access types:

function "=" (Left, Right : universal access) return Boolean
function "/="(Left, Right : universal access) return Boolean

Insert after paragraph 9:

function "<"
function "<="
function ">"
function ">="

Left, Right : T) return Boolean
Left, Right : T) return Boolean
Left, Right : T) return Boolean

(
(
(
(Left, Right : T) return Boolean

the new paragraphs:

Name Resolution Rules

At least one of the operands of an equality operator for universal _access shall be)dt’a specific anonymous access
type. Unless the predefined equality operator is identified using an expandediame with prefix denoting the package
Standard, neither operand shall be of an access-to-object type whose desigfated type is D or D'Class, where D hasja
user-defined primitive equality operator such that:

e its result type is Boolean;

e itis declared immediately within the same declaration list as D; and

e at least one of its operands is an access parameter; with designated type D.
Legality Rules

At least one of the operands of the equality operaters*for universal_access shall be of type universal _access, or both
shall be of access-to-object types, or both shall'be of access-to-subprogram types. Further:

e When both are of access-to-objecttypes, the designated types shall be the same or one shall cover the othpr,
and if the designated types are glementary or array types, then the designated subtypes shall statically match;

e  When both are of access-to=subprogram types, the designated profiles shall be subtype conformant.

Replace paragraph 30:

e The tested type.is not scalar, and the value of the simple_expression satisfies any constraints of the nanfed
subtype, and, 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:

e Fhetested type is not scalar, and the value of the simple_expression satisfies any constraints of the naned
subtype, and:

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

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

Delete paragraph 33:

13 No exception is ever raised by a membership test, by a predefined ordering operator, or by a predefined equality operator for
an elementary type, but an exception can be raised by the evaluation of the operands. A predefined equality operator for a
composite type can only raise an exception if the type has a tagged part whose primitive equals operator propagates an exception.
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5.5 Multiplying Operators

Replace paragraph 20:

by

Legality Rules

The above two fixed-fixed multiplying operators shall not be used in a context where the expected type for the result
is itself universal fixed — the context has to identify some other numeric type to which the result is to be converted,
wlicit]

athax o PEPPreery PPeTA |
St eXPriCry- o HRpPcitry-

Name Resolution Rules

The above two fixed-fixed multiplying operators shall not be used in a context where the expected type for the.result
is itself universal fixed — the context has to identify some other numeric type to which the result is to be cofiverted,
either explicitly or implicitly. Unless the predefined universal operator is identified using an expanded name with
prefix denoting the package Standard, an explicit conversion is required on the result when using the-above fixed-
fixed multiplication operator if either operand is of a type having a user-defined primitive multiplication operator
such that:

e itis declared immediately within the same declaration list as the type; and
e both of its formal parameters are of a fixed-point type.

A corresponding requirement applies to the universal fixed-fixed division operator®

.6 Type Conversions

Replace paragraph 5:

by

A type_conversion whose operand is the name of an object is cdlled a view conversion if both its target type and
operand type are tagged, or if it appears as an actual parameter0f mode out or in out; other type_conversions are
called value conversions.

A type_conversion whose operand is the name af an object is called a view conversion if both its target type and
operand type are tagged, or if it appears in a call-as an actual parameter of mode out or in out; other
type_conversions are called value conversions.

Replace paragraph 8:

by

If the target type is a numeric type, thén the operand type shall be a numeric type.

In a view conversion for an untagged type, the target type shall be convertible (back) to the operand type.

Dejete paragraph 9:

If the target typ€is-dn array type, then the operand type shall be an array type. Further:

Dejete paragraph-10:

o <—The types shall have the same dimensionality;

Dejete-paragraph 11:

De

De

e Corresponding index types shall be convertible;

lete paragraph 12:

e  The component subtypes shall statically match; and

lete paragraph 12.1:

e Ina view conversion, the target type and the operand type shall both or neither have aliased components.
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Delete paragraph 13:
If the target type is a general access type, then the operand type shall be an access-to-object type. Further:

Delete paragraph 14:

e Ifthe target type is an access-to-variable type, then the operand type shall be an access-to-variable type;

__ Delete paragraph 15:
o Ifthe target designated type is tagged, then the operand designated type shall be convertible to the target
designated type;

Delete paragraph 16:

e Ifthe target designated type is not tagged, then the designated types shall be the same, and either the
designated subtypes shall statically match or the target designated subtype shall be diseriminated and
unconstrained; and

Delete paragraph 17:

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 normally apply (see 12.3), this rule applies also in the private
part of an instance of a generic unit.

Delete paragraph 18:
If the target type is an access-to-subprogram type, then the operand type shall be an access-to-subprogram type.
Further:
Delete paragraph 19:
e The designated profiles shall be subtype-conformant.

Delete paragraph 20:

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 normally apply (see 12.3), this rule applies also in the private
part of an instance of a generi¢-unit. If the operand type is declared within a generic body, the target type
shall be declared within the. generic body.

Replace paragraph 21:

If the target type is not included in any of the above four cases, there shall be a type that is an ancestor of both the
target type and the opérand type. Further, if the target type is tagged, then either:

by:
If there is a type that is an ancestor of both the target type and the operand type, or both types are class-wide types
then at least.one of the following rules shall apply:

o\ _The target type shall be untagged; or
Replace paragraph 23:

e The operand type shall be a class-wide type that covers the target type.
by:

e The operand type shall be a class-wide type that covers the target type; or

e The operand and target types shall both be class-wide types and the specific type associated with at least one

of them shall be an interface type.
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Replace paragraph 24:

In a view conversion for an untagged type, the target type shall be convertible (back) to the operand type.

by:

If there is no type that is the ancestor of both the target type and the operand type, and they are not both class-wide
types, one of the following rules shall apply:

e Ifthe target type is an array type, then the operand type shall be an array type. Further:

The types shall have the same dimensionality;
Corresponding index types shall be convertible;
The component subtypes shall statically match;

If the component types are anonymous access types, then the accessibility level of the.opgrand type
shall not be statically deeper than that of the target type;

Neither the target type nor the operand type shall be limited;
If the target type of a view conversion has aliased components, then so shallithe operand type; and

The operand type of a view conversion shall not have a tagged, private{ or volatile subcomponent.

e Ifthe target type is universal access, then the operand type shall be an.access type.

e Ifthe target type is a general access-to-object type, then the operand type shall be universal_access or an
access-to-object type. Further, if the operand type is not universal _access:

If the target type is an access-to-variable type, then the\operand type shall be an access-to-variable type;

If the target designated type is tagged, then the operand designated type shall be convertible to the
target designated type;

If the target designated type is not tagged;‘then the designated types shall be the same, and either:
o the designated subtypes shall stafically match; or

e the designated type shall bediscriminated in its full view and unconstrained in any partial view,
and one of the designated stibtypes shall be unconstrained;

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 normally apply (see 12.3), this rule applies also in the
private part of andinstance of a generic unit.

e Ifthe target type iS apool-specific access-to-object type, then the operand type shall be universal access.

o Ifthe target type/is an access-to-subprogram type, then the operand type shall be universal_access or an
access-to-subprogram type. Further, if the operand type is not universal_access:

‘Fhe/designated profiles shall be subtype-conformant.

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 normally apply (see 12.3), this rule applies also in the
private part of an instance of a generic unit. If the operand type is declared within a generic body, the
target type shall be declared within the generic body.

Insert after paragraph 39:

In either array case, the value of each component of the result is that of the matching component of the
operand value (see 4.5.2).

the new paragraph:

62

If the component types of the array types are anonymous access types, then a check is made that the
accessibility level of the operand type is not deeper than that of the target type.
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Replace paragraph 49:

by:

e Ifthe target type is an anonymous access type, a check is made that the value of the operand is not null;
if the target is not an anonymous access type, then the result is null if the operand value is null.

e Ifthe operand value is null, the result of the conversion is the null value of the target type.

Replace paragraph 51:

by:

Replace paragraph 61:

by:

4.8 Allocators

Replace paragraph 5:

by:

nh-G6-
—Replaece-paragraph-6-

by:

After conversion of the value to the target type, if the target subtype is constrained, a check is performed that-the
value satisfies this constraint.

After conversion of the value to the target type, if the target subtype is constrained, a check is perférmed that the
value satisfies this constraint. If the target subtype excludes null, then a check is made that the-value is not null.

22 A ramification of the overload resolution rules is that the operand of an (explicit) type_conyersion cannot be the literal nill,
an allocator, an aggregate, a string_literal, a character_literal, or an attribute_referencefor an Access or
Unchecked_Access attribute. Similarly, such an expression enclosed by parentheses is oy allowed. A qualified_expression
(see 4.7) can be used instead of such a type_conversion.

22 A ramification of the overload resolution rules is that the operand of an (explicit) type_conversion cannot be an allocatof,
an aggregate, a string_literal, a character_literal, or an attribute_referente for an Access or Unchecked Access attribute.
Similarly, such an expression enclosed by parentheses is not allowed. & qualified_expression (see 4.7) can be used instead jof
such a type_conversion.

If the type of the allocator is an access-to-censtant type, the allocator shall be an initialized allocator. If the
designated type is limited, the allocator shall be an uninitialized allocator.

If the type of the allocator is anaccess-to-constant type, the allocator shall be an initialized allocator.

\v

If the designated type of theltype of the allocator is class-wide, the accessibility level of the type determined by th
subtype _indication or qualified_expression shall not be statically deeper than that of the type of the allocator.

If the designated subtype of the type of the allocator has one or more unconstrained access discriminants, then the
accessibility level\of the anonymous access type of each access discriminant, as determined by the

subtype_indication or qualified_expression of the allocator, shall not be statically deeper than that of the type ¢pf
the allocaterisee 3.10.2).

An allecator shall not be of an access type for which the Storage Size has been specified by a static expression with
valuedzero or is defined by the language to be zero. In addition to the places where Legality Rules normally apply
(se¢ 12.3), this rule applies also in the private part of an instance of a generic unit. This rule does not apply in the
body of a generic unit or within a body declared within the declarative region of a generic unit, if the type of the
allocator is a descendant of a formal access type declared within the formal part of the generic unit.

If the designated type of the type of the allocator is elementary, then the subtype of the created object is the
designated subtype. If the designated type is composite, then the created object is always constrained; if the
designated subtype is constrained, then it provides the constraint of the created object; otherwise, the object is
constrained by its initial value (even if the designated subtype is unconstrained with defaults).

If the designated type of the type of the allocator is elementary, then the subtype of the created object is the
designated subtype. If the designated type is composite, then the subtype of the created object is the designated
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subtype when the designated subtype is constrained or there is a partial view of the designated type that is
constrained; otherwise, the created object is constrained by its initial value (even if the designated subtype is
unconstrained with defaults).

Replace paragraph 7:

For the evaluation of an allocator, the elaboration of the subtype_indication or the evaluation of the
qualified_expression is performed first. For the evaluation of an initialized allocator, an object of the designated

by

type 1s created and the value of the qualified_expression is converted to the designated subtype and assigned to the
object.

For the evaluation of an initialized allocator, the evaluation of the qualified_expression is performed first. An.
object of the designated type is created and the value of the qualified_expression is converted to the desigiated
subtype and assigned to the object.

Replace paragraph 8:

by

For the evaluation of an uninitialized allocator:

For the evaluation of an uninitialized allocator, the elaboration of the subtype_indicationis performed first. Then:

Replace paragraph 10:

by

e Ifthe designated type is composite, an object of the designated type‘iSicreated with tag, if any, determined
by the subtype_mark of the subtype_indication; any per-objectconstraints on subcomponents are
elaborated (see 3.8) and any implicit initial values for the subcomponents of the object are obtained as
determined by the subtype_indication and assigned to the ¢orresponding subcomponents. A check is made
that the value of the object belongs to the designated subtype. Constraint Error is raised if this check fails.
This check and the initialization of the object are performed in an arbitrary order.

e Ifthe designated type is composite, an object of the designated type is created with tag, if any, determined
by the subtype_mark of the subtype_indication. This object is then initialized by default (see 3.3.1) using
the subtype_indication to determine it$ hominal subtype. A check is made that the value of the object
belongs to the designated subtype. Constraint Error is raised if this check fails. This check and the
initialization of the object are performed in an arbitrary order.

For any allocator, if the designated type'of the type of the allocator is class-wide, then a check is made that the
accessibility level of the type determinied by the subtype_indication, or by the tag of the value of the
qualified_expression, is not deeper than that of the type of the allocator. If the designated subtype of the allocator
has one or more unconstrainéd access discriminants, then a check is made that the accessibility level of the
anonymous access type of'each access discriminant is not deeper than that of the type of the allocator.
Program_Error is raised if either such check fails.

Replace paragraph.11:

by

If the created\ebject contains any tasks, they are activated (see 9.2). Finally, an access value that designates the
created object is returned.

If'the'object to be created by an allocator has a controlled or protected part, and the finalization of the collection of
the type of the allocator (see 7.6.1) has started, Program_Error is raised

64

If the object to be created by an allocator contains any tasks, and the master of the type of the allocator is
completed, and all of the dependent tasks of the master are terminated (see 9.3), then Program_Error is raised.

If the created object contains any tasks, they are activated (see 9.2). Finally, an access value that designates the
created object is returned.

Bounded (Run-Time) Errors

It is a bounded error if the finalization of the collection of the type (see 7.6.1) of the allocator has started. If the error
is detected, Program_Error is raised. Otherwise, the allocation proceeds normally.
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4.9 Static Expressions and Static Subtypes

Replace paragraph 26:

A static subtype is either a static scalar subtype or a static string subtype. A static scalar subtype is an unconstrained
scalar subtype whose type is not a descendant of a formal scalar type, or a constrained scalar subtype formed by
imposing a compatible static constraint on a static scalar subtype. A static string subtype is an unconstrained string
subtype whose index subtype and component subtype are static (and whose type is not a descendant of a formal array

by:

Insert after paragraph 31:

the new paragraph:

Replace paragraph 35:

by:

Replace paragraph 36

by:

Replace paragraph 37:

by:

type), or a constrained string subtype formed by imposing a compatible static constraint on a static string subtype. [n
any case, the subtype of a generic formal object of mode in out, and the result subtype of a generic formal function,
are not static.

A static subtype is either a static scalar subtype or a static string subtype. A static scalar subtype i an unconstraingd
scalar subtype whose type is not a descendant of a formal type, or a constrained scalar subtype formed by imposing a
compatible static constraint on a static scalar subtype. A static string subtype is an unconstrdined string subtype
whose index subtype and component subtype are static, or a constrained string subtype fermed by imposing a

compatible static constraint on a static string subtype. In any case, the subtype of a genieric formal object of mode in
out, and the result subtype of a generic formal function, are not static.

e A discriminant constraint is static if each expression of the constraint is static, and the subtype of each
discriminant is static.

In any case, the constraint of the first subtype of a scalar formal type is neither static nor null.

e Ifthe expression is not part of a larger static\expression, then its value shall be within the base range of it;
expected type. Otherwise, the value may(bg arbitrarily large or small.

e Ifthe expression is not part of d.ldrger static expression and the expression is expected to be of a single
specific type, then its value shall be within the base range of its expected type. Otherwise, the value may be
arbitrarily large or small.

o Ifthe expressian is of type universal_real and its expected type is a decimal fixed point type, then its valye
shall be a multiple of the small of the decimal type.

e [ftheexpression is of type universal real and its expected type is a decimal fixed point type, then its valy
shall’'be a multiple of the small of the decimal type. This restriction does not apply if the expected type is
descendant of a formal scalar type (or a corresponding actual type in an instance).

S o

The last two restrictions above do not apply if the expected type is a descendant of a formal scalar type (or a
corresponding actual type in an instance).

In addition to the places where Legality Rules normally apply (see 12.3), the above restrictions also apply in the
private part of an instance of a generic unit.
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Replace paragraph 38:

For a real static expression that is not part of a larger static expression, and whose expected type is not a descendant
of a formal scalar type, the implementation shall round or truncate the value (according to the Machine Rounds
attribute of the expected type) to the nearest machine number of the expected type; if the value is exactly half-way
between two machine numbers, any rounding shall be performed away from zero. If the expected type is a descendant
of a formal scalar type, no special rounding or truncating is required — normal accuracy rules apply (see Annex G).

by

For a real static expression that is not part of a larger static expression, and whose expected type is not a descendant
of a formal type, the implementation shall round or truncate the value (according to the Machine Rounds attribute of
the expected type) to the nearest machine number of the expected type; if the value is exactly half-way between two
machine numbers, the rounding performed is implementation-defined. If the expected type is a descendant of a
formal type, or if the static expression appears in the body of an instance of a generic unit and the corresponding
expression is nonstatic in the corresponding generic body, then no special rounding or truncating is required —
normal accuracy rules apply (see Annex G).

Implementation Advice

For a real static expression that is not part of a larger static expression, and whose expected type’is not a descendant
of a formal type, the rounding should be the same as the default rounding for the target system.

4.9.1 Statically Matching Constraints and Subtypes

Replace paragraph 1:

A constraint statically matches another constraint if both are null constraints, both are static and have equal
corresponding bounds or discriminant values, or both are nonstatic and result from the same elaboration of a
constraint of a subtype_indication or the same evaluation of a range of a discrete_subtype_definition.

by
A constraint statically matches another constraint if:

e  Dboth are null constraints;

e both are static and have equal corresponding bounds or discriminant values;

e both are nonstatic and result from the-Same elaboration of a constraint of a subtype_indication or the same
evaluation of a range of a discrete_subtype_definition; or

e  both are nonstatic and comé_from the same formal_type_declaration.

Replace paragraph 2:

A subtype statically matcHesyanother subtype of the same type if they have statically matching constraints. Two
anonymous access subtypes statically match if their designated subtypes statically match.

by

A subtype statically matches another subtype of the same type if they have statically matching constraints, and, for
access subtypes, either both or neither exclude null. Two anonymous access-to-object subtypes statically match if
their designated subtypes statically match, and either both or neither exclude null, and either both or neither are
accesssto-constant. Two anonymous access-to-subprogram subtypes statically match if their designated profiles are
subtype conformant, and either both or neither exclude null.
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This section describes the general rules applicable to all statements. Some statements are discussed in later
sections: Procedure_call_statements and return_statements are described in 6, "Subprograms".
Entry call statements, requeue _statements, delay statements, accept statements, select statements, and

abort_statements are described in 9, "Tasks and Synchronization". Raise_statements are described in 11,
"Exceptions", and code_statements in 13. The remaining forms of statements are presented in this section.

by:

This section describes the general rules applicable to all statements. Some statements are discussedin later
sections: Procedure_call_statements and return statements are described in 6, "Subprograms"”,

Entry_call_statements, requeue_statements, delay_statements, accept_statements, select statements, and
abort_statements are described in 9, "Tasks and Synchronization". Raise_statements ar¢)described in 11,
"Exceptions", and code_statements in 13. The remaining forms of statements are pregented in this section.

5.1 Simple and Compound Statements - Sequences of Statements

Replace paragraph 4:

simple_statement ::= null_statement
| assignment_statement | exit_statement
| goto_statement | procedure_call_statement
| return_statement | entry_call_statement
| requeue_statement | delay_statement
| abort_statement | raise_statement
| code_statement

by:
simple_statement ::= null_statement
| assignment_statement | exit_statement
| goto_statement | procedure_call_statement
| simple_return_statement | entry :call_statement
| requeue_statement | delay_statement
| abort_statement | raise_statement
| code_statement

Replace paragraph 5:

compound_statement ::=
if_statement/|"case_statement
| loop_statement | block_statement
| acceptstatement | select_statement

by:
compeund_statement ::=
if’ statement | case_statement
| loop_statement | block_statement
| extended_return_statement
| accept_statement | select_statement

Replace paragraph 14:

A transfer of control is the run-time action of an exit_statement, return_statement, goto_statement, or
requeue_statement, selection of a terminate_alternative, raising of an exception, or an abort, which causes the
next action performed to be one other than what would normally be expected from the other rules of the language. As
explained in 7.6.1, a transfer of control can cause the execution of constructs to be completed and then left, which

may trigger finalization.
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by:

Re

by

Re

by

De

A transfer of control is the run-time action of an exit_statement, return statement, goto_statement, or
requeue_statement, selection of a terminate_alternative, raising of an exception, or an abort, which causes the
next action performed to be one other than what would normally be expected from the other rules of the language. As
explained in 7.6.1, a transfer of control can cause the execution of constructs to be completed and then left, which
may trigger finalization.

.2 Assignment Statements

place paragraph 4:

The variable_name of an assignment_statement is expected to be of any nonlimited type. The expected type for
the expression is the type of the target.

The variable_name of an assignment_statement is expected to be of any type. The expected type for the
expression is the type of the target.

place paragraph 5:
The target denoted by the variable name shall be a variable.

The target denoted by the variable name shall be a variable of a nonlimited‘type.

Jete paragraph 16:

3 The values of the discriminants of an object designated by an‘access value cannot be changed (not even by assigning
a complete value to the object itself) since such objects are alwdys constrained; however, subcomponents of such
objects may be unconstrained.
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Section 6: Subprograms

6.1 Subprogram Declarations

Replace paragraph 2:

subprogram_declaration ::= subprogram_specitication ;

by:
subprogram_declaration ::=
[overriding_indicator]
subprogram_specification ;
Delete paragraph 3:

abstract_subprogram_declaration ::= subprogram_specification is abstract;

Replace paragraph 4:

subprogram_specification ::=
procedure defining_program_unit_name parameter_profile
| function defining_designator parameter_and_result_profile

by:

subprogram_specification ::=
procedure_specification
| function_specification

procedure_specification ::= procedure defining_program Junit_name parameter_profile

function_specification ::= function defining_designator parameter_and_result_profile

Replace paragraph 10:
The sequence of characters in an operator_symbol shall correspond to an operator belonging to one of the six
classes of operators defined in clause 4.5 (spaces are not allowed and the case of letters is not significant).

by:

The sequence of characters in an.Qperator_symbol shall form a reserved word, a delimiter, or compound delimiter
that corresponds to an operator.belonging to one of the six categories of operators defined in clause 4.5.

Replace paragraph 13:
parameter_andresult_profile ::= [formal_part] return subtype_mark
by:

parameter-and_result_profile ::=
[formal” part] return [null_exclusion] subtype_mark
| ffermal_part] return access_definition

Replacerparagraph 15:

parameter_specification ::=
defining_identifier_list : mode subtype_mark [:= default_expression]
| defining_identifier_list : access_definition [:= default_expression]

parameter_specification ::=
defining_identifier_list : mode [null_exclusion] subtype_mark [:= default_expression]
| defining_identifier_list : access_definition [:= default_expression]

Replace paragraph 20:

A subprogram_declaration or a generic_subprogram_declaration requires a completion: a body, a
renaming_declaration (see 8.5), or a pragma Import (see B.1). A completion is not allowed for an
abstract_subprogram_declaration.
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by:
A subprogram_declaration or a generic_subprogram_declaration requires a completion: a body, a

renaming_declaration (see 8.5), or a pragma Import (see B.1). A completion is not allowed for an
abstract_subprogram_declaration (see 3.9.3) or a null_procedure_declaration (see 6.7).

Replace paragraph 23:

The nominal thfva of a formal parameter is the thfvpe denoted by the sI lhfypp_mark or defined by the

access_definition, in the parameter_specification.

by
The nominal subtype of a formal parameter is the subtype determined by the optional null_exclusion and the
subtype_mark, or defined by the access_definition, in the parameter_specification. The nominal subtype of a
function result is the subtype determined by the optional null_exclusion and the subtype_mark, or defined by the
access_definition, in the parameter_and_result_profile.

Replace paragraph 24:

An access parameter is a formal in parameter specified by an access_definition. An accesy parameter is of an
anonymous general access-to-variable type (see 3.10). Access parameters allow dispatching-ealls to be controlled by
access values.

by

An access parameter is a formal in parameter specified by an access_definition) An access result type is a function

result type specified by an access_definition. An access parameter or result fype is of an anonymous access type

(see 3.10). Access parameters of an access-to-object type allow dispatching.calls to be controlled by access values.

Access parameters of an access-to-subprogram type permit calls to subprograms passed as parameters irrespective of

their accessibility level.

Replace paragraph 27:

e For any access parameters, the designated subtyp@of the parameter type.

by

e For any access parameters of an access-to<object type, the designated subtype of the parameter type.

e For any access parameters of an aceéss-to-subprogram type, the subtypes of the profile of the parameter
type.

Replace paragraph 28:

e  For any result, the result subtype.

by

e For any non-access result, the nominal subtype of the function result.

e For any dceess result type of an access-to-object type, the designated subtype of the result type.

e Forany‘access result type of an access-to-subprogram type, the subtypes of the profile of the result type.

Replace paragraph 30:

A subprogram declared by an abstract_subprogram_declaration is abstract; a subprogram declared by a
subprogram_declaration is not. See 3.9.3, "Abstract Types and Subprograms".

by:
A subprogram declared by an abstract_subprogram_declaration is abstract; a subprogram declared by a
subprogram_declaration is not. See 3.9.3, "Abstract Types and Subprograms". Similarly, a procedure defined by a
null_procedure_declaration is a null procedure; a procedure declared by a subprogram_declaration is not. See
6.7, "Null Procedures".

An overriding_indicator is used to indicate whether overriding is intended. See 8.3.1, "Overriding Indicators".
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Replace paragraph 31:

by:

—6-3—Subprogram-Bodies

Replace paragraph 2:

by:

6.3.1 Conformance Rules

Replace paragraph 10:

by:

Insert after paragraph 13:

the new paragraph:

Replace paragraph 15:

by:

The elaboration of a subprogram_declaration or an abstract_subprogram_declaration has no effect.

The elaboration of a subprogram_declaration has no effect.

subprogram_body ::=
subprogram_specification is
declarative_part
begin
handled_sequence_of_statements
end [designator];

subprogram_body ::=
[overriding_indicator]
subprogram_specification is
declarative_part
begin
handled_sequence_of_statements
end [designator];

e asubprogram declared immediately within a protected_body.

e asubprogram declared immediately within a protected_body;

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

e  The default calling‘convention is entry for an entry.

e The calling,convention for an anonymous access-to-subprogram parameter or anonymous access-to-
subprogram result is protected if the reserved word protected appears in its definition and otherwise is thie
convention of the subprogram that contains the parameter.

Two-profiles are type conformant if they have the same number of parameters, and both have a result if either doeq,
and corresponding parameter and result types are the same, or, for access parameters, corresponding designated types
are the same.

Two profiles are type conformant it they have the same number of parameters, and both have a result if either does,
and corresponding parameter and result types are the same, or, for access parameters or access results, corresponding
designated types are the same, or corresponding designated profiles are type conformant.

Replace paragraph 16:

Two profiles are mode conformant if they are type-conformant, and corresponding parameters have identical modes,
and, for access parameters, the designated subtypes statically match.
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by:
Two profiles are mode conformant if they are type-conformant, and corresponding parameters have identical modes,

and, for access parameters or access result types, the designated subtypes statically match, or the designated profiles
are subtype conformant.

Insert after paragraph 24:

Two diqr‘rptp_ql lh’rypp_dpfini’rinnq are fully conformant if thev are both quhtypp_indir‘atinnq or are hath ranges

the subtype_marks (if any) denote the same subtype, and the corresponding simple_expressions of the ranges (if
any) fully conform.

thg new paragraph:

The prefixed view profile of a subprogram is the profile obtained by omitting the first parameter of that subprégram.
There is no prefixed view profile for a parameterless subprogram. For the purposes of defining subtype and\mode
conformance, the convention of a prefixed view profile is considered to match that of either an entry or a protected
operation.

6.8.2 Inline Expansion of Subprograms

Indert after paragraph 6:
For each call, an implementation is free to follow or to ignore the recommendation&xpressed by the pragma.
thg new paragraph:

An implementation may allow a pragma Inline that has an argument which is a direct_name denoting a
subprogram_body of the same declarative_part.

6.4 Subprogram Calls

Replace paragraph 8:

The name or prefix given in a procedure_call_statement shall resolve to denote a callable entity that is a
procedure, or an entry renamed as (viewed as) a procedure. The name or prefix given in a function_call shall
resolve to denote a callable entity that is a function. When there is an actual_parameter_part, the prefix can be an
implicit_dereference of an access-to-subprogram value.

by
The name or prefix given in a procedure_call_statement shall resolve to denote a callable entity that is a
procedure, or an entry renamed as (viewed as) a procedure. The name or prefix given in a function_call shall
resolve to denote a callable entify that is a function. The name or prefix shall not resolve to denote an abstract
subprogram unless it is also a-dispatching subprogram. When there is an actual_parameter_part, the prefix can be
an implicit_dereferenge,of an access-to-subprogram value.

Replace paragraph 10:

For the execution/of a subprogram call, the name or prefix of the call is evaluated, and each
parameter-association is evaluated (see 6.4.1). If a default_expression is used, an implicit

parametern 'association is assumed for this rule. These evaluations are done in an arbitrary order. The
subprogram_body is then executed. Finally, if the subprogram completes normally, then after it is left, any
netessary assigning back of formal to actual parameters occurs (see 6.4.1).

by
For the execution of a subprogram call, the name or prefix of the call is evaluated, and each
parameter_association is evaluated (see 6.4.1). If a default_expression is used, an implicit
parameter_association is assumed for this rule. These evaluations are done in an arbitrary order. The
subprogram_body is then executed, or a call on an entry or protected subprogram is performed (see 3.9.2). Finally,
if the subprogram completes normally, then after it is left, any necessary assigning back of formal to actual
parameters occurs (see 6.4.1).
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If the name or prefix of a subprogram call denotes a prefixed view (see 4.1.3), the subprogram call is equivalent to a
call on the underlying subprogram, with the first actual parameter being provided by the prefix of the prefixed view
(or the Access attribute of this prefix if the first formal parameter is an access parameter), and the remaining actual
parameters given by the actual_parameter_part, if any.

Replace paragraph 11:

The exception Program_Error is raised at the point of a function_call if the function completes normally without

executing a return_statement.

by:
The exception Program_Error is raised at the point of a function_call if the function completes normally without
executing a return statement.

Replace paragraph 12:

A function_call denotes a constant, as defined in 6.5; the nominal subtype of the constant i§_given by the result
subtype of the function.

by:
A function_call denotes a constant, as defined in 6.5; the nominal subtype of th€¢onstant is given by the nominal
subtype of the function result.

6.5 Return Statements

Replace paragraph 1:
A return_statement is used to complete the execution of the innermost enclosing subprogram_body, entry_bodly,
or accept_statement.

by:

A simple_return_statement or extended_returny_statement (collectively called a return statement) is used to
complete the execution of the innermost enclosiiig subprogram_body, entry_body, or accept_statement.

Replace paragraph 2:
return_statement ::= return [expfession];
by:
simple_return_statement 5:= return [expression];

extended_return_statement ::=
return defining\identifier : [aliased] return_subtype_indication [:= expression] [do
handled/sequence_of_statements
end return];

return «subtype_indication ::= subtype_indication | access_definition

Replace paragraph 3:

Therexpression, if any, of a return_statement is called the return expression. The result subtype of a function is|
the subtype denoted by the subtype_mark after the reserved word return in the profile of the function. The
expected type for a return expression is the result type of the corresponding function.

by:

The result subtype of a function is the subtype denoted by the subtype_mark, or defined by the access_definition,
after the reserved word return in the profile of the function. The expected type for the expression, if any, of a
simple_return_statement is the result type of the corresponding function. The expected type for the expression of
an extended_return_statement is that of the return_subtype_indication.

Replace paragraph 4:

A return_statement shall be within a callable construct, and it applies to the innermost one. A return_statement
shall not be within a body that is within the construct to which the return_statement applies.
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by:

A return statement shall be within a callable construct, and it applies to the innermost callable construct or
extended_return_statement that contains it. A return statement shall not be within a body that is within the
construct to which the return statement applies.

Replace paragraph 5:

A function body shall contain at least one return statement that applies to the function body, unless the function

by

contains code_statements. A return_statement shall include a return expression if and only if it applies to a
function body.

A function body shall contain at least one return statement that applies to the function body, unless the function
contains code_statements. A simple_return_statement shall include an expression if and only if it applies to a
function body. An extended_return_statement shall apply to a function body.

For an extended_return_statement that applies to a function body:

e Ifthe result subtype of the function is defined by a subtype mark, the return_subtype, indication shall be
a subtype_indication. The type of the subtype_indication shall be the result type‘of the function. If the
result subtype of the function is constrained, then the subtype defined by the subtype_indication shall also
be constrained and shall statically match this result subtype. If the result subtype of the function is
unconstrained, then the subtype defined by the subtype_indication shall.be a definite subtype, or there shall
be an expression.

e If the result subtype of the function is defined by an access_definifion, the return_subtype_indication
shall be an access_definition. The subtype defined by the access_definition shall statically match the
result subtype of the function. The accessibility level of this @nonymous access subtype is that of the result
subtype.

For any return statement that applies to a function body:

e Ifthe result subtype of the function is limited, then the expression of the return statement (if any) shall be
an aggregate, a function call (or equivalent us€ of an operator), or a qualified_expression or
parenthesized expression whose operand is one of these.

e Ifthe result subtype of the function is class-wide, the accessibility level of the type of the expression of the
return statement shall not be staticallyydeeper than that of the master that elaborated the function body. If the
result subtype has one or more uncotistrained access discriminants, the accessibility level of the anonymous
access type of each access discfiminant, as determined by the expression of the simple_return_statement
or the return_subtype_indication, shall not be statically deeper than that of the master that elaborated the
function body.

Static Semantics

Within an extended_return) statement, the return object is declared with the given defining_identifier, with the
nominal subtype definéd by the return_subtype_indication.

Replace paragraph.6:

by

For the execution of a return_statement, the expression (if any) is first evaluated and converted to the result
subtype.

Eorthe execution of an extended_return_statement, the subtype_indication or access_definition is elaborated.
This creates the nominal subtype of the return object. If there is an expression. it is evaluated and converted to the
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nominal subtype (which might raise Constraint_Error — see 4.6); the return object is created and the converted value
is assigned to the return object. Otherwise, the return object is created and initialized by default as for a stand-alone
object of its nominal subtype (see 3.3.1). If the nominal subtype is indefinite, the return object is constrained by its
initial value.

For the execution of a simple_return_statement, the expression (if any) is first evaluated, converted to the result
subtype, and then is assigned to the anonymous return object.

If the return object has any parts that are tasks, the activation of those tasks does not occur until after the function
returns (see 9.2).
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Delete paragraph 7:
If the result type is class-wide, then the tag of the result is the tag of the value of the expression.

Replace paragraph 8:
If the result type is a specific tagged type:
by:

If the result type of a function is a specific tagged type, the tag of the return object is that of the result type. If thé
result type is class-wide, the tag of the return object is that of the value of the expression.

Delete paragraph 9:
e Ifitis limited, then a check is made that the tag of the value of the return expression identifies the result
type. Constraint Error is raised if this check fails.
Delete paragraph 10:
e Ifitis nonlimited, then the tag of the result is that of the result type.

Delete paragraph 11:

A type is a return-by-reference type if it is a descendant of one of the following:
Delete paragraph 12:
e atagged limited type;
Delete paragraph 13:

e atask or protected type;

Delete paragraph 14:

e anonprivate type with the reserved wordlimited in its declaration;

Delete paragraph 15:

e acomposite type with a subcomponent of a return-by-reference type;

Delete paragraph 16:

e aprivate type whose full type is a return-by-reference type.

Delete paragraph 17:

If the result type i§ areturn-by-reference type, then a check is made that the return expression is one of the followipg:

Delete paragraph-18:
e ~a.name that denotes an object view whose accessibility level is not deeper than that of the master that
elaborated the function body; or
Delete paragraph 19:

e aparenthesized expression or qualified_expression whose operand is one of these kinds of expressions.

L Replace paragraph 20
p
The exception Program_Error is raised if this check fails.
by:
If the result subtype of a function has one or more unconstrained access discriminants, a check is made that the
accessibility level of the anonymous access type of each access discriminant, as determined by the expression or the

return_subtype_indication of the function, is not deeper than that of the master that elaborated the function body. If
this check fails, Program_Error is raised.
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lete paragraph 21:

For a function with a return-by-reference result type the result is returned by reference; that is, the function call
denotes a constant view of the object associated with the value of the return expression. For any other function, the
result is returned by copy; that is, the converted value is assigned into an anonymous constant created at the point of
the return_statement, and the function call denotes that object.

place paragraph 22:

Finally, a transfer of control is performed which completes the execution of the callable construct to which the
return_statement applies, and returns to the caller.

For the execution of an extended_return_statement, the handled_sequence_of statements is executed (Within
this handled_sequence_of_statements, the execution of a simple_return_statement that applies to thé
extended_return_statement causes a transfer of control that completes the extended_return_statement. Upon
completion of a return statement that applies to a callable construct, a transfer of control is performéd’yhich
completes the execution of the callable construct, and returns to the caller.

In the case of a function, the function_call denotes a constant view of the return object.

Implementation Permissions

If the result subtype of a function is unconstrained, and a call on the function is used to-provide the initial value of an
object with a constrained nominal subtype, Constraint Error may be raised at the point of the call (after abandoning
the execution of the function body) if, while elaborating the return_subtype -indication or evaluating the
expression of a return statement that applies to the function body, it is determined that the value of the result will
violate the constraint of the subtype of this object.

place paragraph 24:
return; - in a procedure.body, entry_body, or accept_statement
return Key Value (Last Index); - in a function.body
return; - - ima procedure body, entry_body,
—=\laccept_statement, or extended_return_statement
return Key Value (Last Index); - in a function body
return Node : Cell do -~ in a function body, see 3.10.1 for Cell
Node.Value := Result;
Node.Succ := Next Nodes

end return;

.1 Pragma No_Return

Indert new clause:

A pragma No<Return indicates that a procedure cannot return normally; it may propagate an exception or loop
forever.

Syntax

The form of a pragma No_Return, which is a representation pragma (see 13.1), is as follows:

pragma No_Return(procedure_local_name{, procedure_local_name});

76

Legality Rules

Each procedure local_name shall denote one or more procedures or generic procedures; the denoted entities are
non-returning. The procedure_local_name shall not denote a null procedure nor an instance of a generic unit.

A return statement shall not apply to a non-returning procedure or generic procedure.

A procedure shall be non-returning if it overrides a dispatching non-returning procedure. 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.
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If a renaming-as-body completes a non-returning procedure declaration, then the renamed procedure shall be non-

returning.

Static Semantics

If a generic procedure is non-returning, then so are its instances. If a procedure declared within a generic unit is non-

returning, then so are the corresponding copies of that procedure in instances.

Dynamic Semantics

If the body of a non-returning procedure completes normally, Program_Error is raised at the point of the call.

Examples

procedure Fail (Msg : String); -—- raises Fatal Error exception
pragma No Return(Fail);
-— Inform compiler and reader that procedure never returns normally

6.7 Null Procedures

Insert new clause:
A null_procedure_declaration provides a shorthand to declare a procedure with-an empty body.
Syntax

null_procedure_declaration ::=
[overriding_indicator]
procedure_specification is null;

Static Semantics

A null_procedure_declaration declares a null proceduref A completion is not allowed for a
null_procedure_declaration.

Dynamic Semantics

The execution of a null procedure is invoked by asubprogram call. For the execution of a subprogram call on a nu|

procedure, the execution of the subprogram, body has no effect.
The elaboration of a null_procedure_deglaration has no effect.
Examples

procedure Simplify (ExPr : in out Expression) is null; --see3.9
—-— By default, Simplify does\iothing, but it may be overridden in extensions of Expression
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Section 7: Packages

7.1 Package Specifications and Declarations

Re

by

Re|

by

Re

by

Re

by

place paragraph 5:

A package_declaration or generic_package_declaration requires a completion (a body) 1f 1t contains any
declarative_item that requires a completion, but whose completion is not in its package_specification.

A package_declaration or generic_package_declaration requires a completion (a body) if it contains any
basic_declarative_item that requires a completion, but whose completion is not in its package_specification.

place paragraph 6:

The first list of declarative_items of a package_specification of a package other than a generic'formal package is
called the visible part of the package. The optional list of declarative_items after the reservedyword private (of any
package_specification) is called the private part of the package. If the reserved word private’does not appear, the
package has an implicit empty private part.

The first list of basic_declarative_items of a package_specification of a pagkage other than a generic formal
package is called the visible part of the package. The optional list of basic_declarative_items after the reserved
word private (of any package_specification) is called the private part of the package. If the reserved word private
does not appear, the package has an implicit empty private part. Each listlof basic_declarative_items of a
package_specification forms a declaration list of the package.

.3 Private Types and Private Extensions

place paragraph 3:
private_extension_declaration ::=
type defining_identifier [discriminant_part] is
[abstract] new ancestor_subtype_indicatioh with private;

private_extension_declaration ::=
type defining_identifier [discriminant_part] is
[abstract] [limited | synchronized] new ancestor_subtype_indication
[and interface_list] with private;

place paragraph 6:

A private type is limited if its declaration includes the reserved word limited; a private extension is limited if its
ancestor type is limmited. If the partial view is nonlimited, then the full view shall be nonlimited. If a tagged partial
view is limited,‘then the full view shall be limited. On the other hand, if an untagged partial view is limited, the full
view may be. limited or nonlimited.

A priyate type is limited if its declaration includes the reserved word limited; a private extension is limited if its
ancestor type is a limited type that is not an interface type, or if the reserved word limited or synchronized appears

i[l iLb dCﬁIliLiUIl. If th pdl lidl ViCW ib [lUIlhIIliLCd, Lhc[l th fuﬂ VicW bhdli ‘UC IlU[liiIlliLCd. ifd Ldggcd pdr Lidi ViCW ib
limited, then the full view shall be limited. On the other hand, if an untagged partial view is limited, the full view may
be limited or nonlimited.

Insert after paragraph 7:

If the partial view is tagged, then the full view shall be tagged. On the other hand, if the partial view is untagged, then
the full view may be tagged or untagged. In the case where the partial view is untagged and the full view is tagged, no
derivatives of the partial view are allowed within the immediate scope of the partial view; derivatives of the full view
are allowed.
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the new paragraphs:

If a full type has a partial view that is tagged, then:

e the partial view shall be a synchronized tagged type (see 3.9.4) if and only if the full type is a synchronized

tagged type;

e the partial view shall be a descendant of an interface type (see 3.9.4) if and only if the full type is a
descendant of the interface type.

Insert after paragraph 8:

The ancestor subtype of a private_extension_declaration is the subtype defined by the
ancestor_subtype_indication; the ancestor type shall be a specific tagged type. The full view of a private extens
shall be derived (directly or indirectly) from the ancestor type. In addition to the places where Legality’'Rules
normally apply (see 12.3), the requirement that the ancestor be specific applies also in the privatespart of an instan
of a generic unit.

the new paragraph:

If the reserved word limited appears in a private_extension_declaration, the ancestor, type shall be a limited typ
If the reserved word synchronized appears in a private_extension_declaration(the’ancestor type shall be a limi
interface.

Insert after paragraph 10:

If a private extension inherits known discriminants from the ancestor-subtype, then the full view shall also inherit i
discriminants from the ancestor subtype, and the parent subtype of thefull view shall be constrained if and only if
ancestor subtype is constrained.

the new paragraph:

If the full_type_declaration for a private extension is.a derived_type_declaration, then the reserved word limitg
shall appear in the full_type_declaration if and onky.if'it also appears in the private_extension_declaration.

Replace paragraph 16:

A private extension inherits components (including discriminants unless there is a new discriminant_part specifie
and user-defined primitive subprograms fiom its ancestor type, in the same way that a record extension inherits
components and user-defined primitiye subprograms from its parent type (see 3.4).

by:
A private extension inherits(Components (including discriminants unless there is a new discriminant_part specifie
and user-defined primitive subprograms from its ancestor type and its progenitor types (if any), in the same way th

a record extension inherits components and user-defined primitive subprograms from its parent type and its
progenitor types (see3.4).

Replace paragraph 19:

Declaringa,private type with an unknown_discriminant_part is a way of preventing clients from creating
uninitialized objects of the type; they are then forced to initialize each object by calling some operation declared if
the.visible part of the package. If such a type is also limited, then no objects of the type can be declared outside thg
scope of the full_type_declaration, restricting all object creation to the package defining the type. This allows
complete control over all storage allocation for the type. Objects of such a type can still be passed as parameters,
however.

on

€

™

d
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nt

by:

Declaring a private type with an unknown_discriminant_part is a way of preventing clients from creating

uninitialized objects of the type; they are then forced to initialize each object by calling some operation declared in

the visible part of the package.
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Replace paragraph 20:

7 The ancestor type specified in a private_extension_declaration and the parent type specified in the corresponding
declaration of a record extension given in the private part need not be the same — the parent type of the full view can
be any descendant of the ancestor type. In this case, for a primitive subprogram that is inherited from the ancestor type
and not overridden, the formal parameter names and default expressions (if any) come from the corresponding primitive
subprogram of the specified ancestor type, while the body comes from the corresponding primitive subprogram of the
parent type of the full view. See 3.9.2.

by

7 The ancestor type specified in a private_extension_declaration and the parent type specified in the corresponding
declaration of a record extension given in the private part need not be the same. If the ancestor type is not an interfacé
type, the parent type of the full view can be any descendant of the ancestor type. In this case, for a primitive subprogram
that is inherited from the ancestor type and not overridden, the formal parameter names and default expressions{(if any)
come from the corresponding primitive subprogram of the specified ancestor type, while the body comes from.the
corresponding primitive subprogram of the parent type of the full view. See 3.9.2.

8 If the ancestor type specified in a private_extension_declaration is an interface type, the parentype can be any
type so long as the full view is a descendant of the ancestor type. The progenitor types specified in a
private_extension_declaration and the progenitor types specified in the corresponding declaration of a record
extension given in the private part need not be the same — the only requirement is that the private extension and the
record extension be descended from the same set of interfaces.

.8.1 Private Operations

Replace paragraph 12:

by

9 Partial views provide assignment (unless the view is limited), membetship tests, selected components for the
selection of discriminants and inherited components, qualification,‘afd explicit conversion.

9 Partial views provide initialization, membership tests, selécted components for the selection of discriminants and
inherited components, qualification, and explicit conversion. Nonlimited partial views also allow use of
assignment_statements.

7.4 Deferred Constants

Re

by

Re

by

place paragraph 5:

The deferred and full constant$shall have the same type;

The deferred and full*¢onstants shall have the same type, or shall have statically matching anonymous access
subtypes;

place paragraph 6:

If the subtype defined by the subtype_indication in the deferred declaration is constrained, then the
subtype-defined by the subtype_indication in the full declaration shall match it statically. On the other
haiidy'if the subtype of the deferred constant is unconstrained, then the full declaration is still allowed to
impose a constraint. The constant itself will be constrained, like all constants;

If the deferred constant declaration includes a subtype_indication that defines a constrained subtype, then

the subtype defined by the subtype_indication in the full declaration shall match it statically. On the other
hand, if the subtype of the deferred constant is unconstrained, then the full declaration is still allowed to
impose a constraint. The constant itself will be constrained, like all constants;

Replace paragraph 7:

80

If the deferred constant declaration includes the reserved word aliased, then the full declaration shall also.
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by:

e Ifthe deferred constant declaration includes the reserved word aliased, then the full declaration shall also;

e If the subtype of the deferred constant declaration excludes null, the subtype of the full declaration shall also

exclude null.

Replace paragraph 9:

I'he completion ot a deterred constant declaration shall occur betore the constant 1s trozen (see /.4).

by:

The completion of a deferred constant declaration shall occur before the constant is frozen (see 13.14).

7.5 Limited Types

Replace paragraph 1:

A limited type is (a view of) a type for which the assignment operation is not allowed, A nonlimited type is a (view
a) type for which the assignment operation is allowed.

by:
A limited type is (a view of) a type for which copying (such as for an assignment_statement) is not allowed. A
nonlimited type is a (view of a) type for which copying is allowed.

Replace paragraph 2:

If a tagged record type has any limited components, then the resérved word limited shall appear in its
record_type_definition.

by:

If a tagged record type has any limited componentsgthen the reserved word limited shall appear in its
record_type_definition. If the reserved word limited appears in the definition of a derived_type_definition, its
parent type and any progenitor interfaces shallbe limited.

In the following contexts, an expression efa limited type is not permitted unless it is an aggregate, a
function_call, or a parenthesized expression or qualified_expression whose operand is permitted by this rule:

e the initialization expression of an object_declaration (see 3.3.1)

e the default_expression’of a component_declaration (see 3.8)

e the expression of a record_component_association (see 4.3.1)

e the expression for an ancestor_part of an extension_aggregate (see 4.3.2)

e an expression of a positional_array_aggregate or the expression of an
array~.component_association (see 4.3.3)

e _the qualified_expression of an initialized allocator (see 4.8)
o/~"the expression of a return statement (see 6.5)

e the default_expression or actual parameter for a formal object of mode in (see 12.4)

Replace paragraph 3:

A type is limited if it is a descendant of one of the following:

by:
A type is limited if it is one of the following:
Replace paragraph 4:
e atype with the reserved word limited in its definition;
by:

e atype with the reserved word limited, synchronized, task, or protected in its definition;

of
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Delete paragraph 5:

e atask or protected type;

Replace paragraph 6:

e acomposite type with a limited component.

the new paragraph:

e acomposite type with a limited component;

e aderived type whose parent is limited and is not an interface.

Indert after paragraph 8:

thg

There are no predefined equality operators for a limited type.
new paragraph:
Implementation Requirements

For an aggregate of a limited type used to initialize an object as allowed above, the implementation shall not create
a separate anonymous object for the aggregate. For a function_call of a type with a part thatis of a task, protected,
or explicitly limited record type that is used to initialize an object as allowed above, the implementation shall not
create a separate return object (see 6.5) for the function_call. The aggregate or function_call shall be constructed
directly in the new object.

Replace paragraph 9:

by

13 The following are consequences of the rules for limited types:

13 While it is allowed to write initializations of limited objects, such initializations never copy a limited object. The
source of such an assignment operation must be an aggregate or function_call, and such aggregates and
function_calls must be built directly in the target object.

Dejete paragraph 10:

e  An initialization expression is not alloweéd in an object_declaration if the type of the object is limited.

Dejete paragraph 11:

e A default expression is not.allowed in a component_declaration if the type of the record component is limited.

Delete paragraph 12:

e  An initialized allocator is not allowed if the designated type is limited.

Dejete paragraph 13:

e A generic.formal parameter of mode in must not be of a limited type.

Delete paragraph14:

14\Aggregates are not available for a limited composite type. Concatenation is not available for a limited array type.

De]ete paragraph 15:

15 The rules do not exclude a default_expression for a formal parameter of a limited type; they do not exclude a

deferred constant of 2 limited fypp ifthe full declaration of the constantis of a nonlimited hrpp

Replace paragraph 23:

by:

82

The fact that the full view of File Name is explicitly declared limited means that parameter passing and function return
will always be by reference (see 6.2 and 6.5).

The fact that the full view of File Name is explicitly declared limited means that parameter passing will always be by
reference and function results will always be built directly in the result object (see 6.2 and 6.5).
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7.6 User-Defined Assignment and Finalization

Replace paragraph 5:
type Controlled is abstract tagged private;

by:
type Controlled is abstract tagged private;

pPragma PTEcapOrapIe INItiat L ZaC IO ({CON oI tea)

Replace paragraph 6:

procedure Initialize (Object : in out Controlled);
procedure Adjust (Object : in out Controlled);
procedure Finalize (Object : in out Controlled);

by:
procedure Initialize (Object : in out Controlled) is null;
procedure Adjust (Object : in out Controlled) is null;
procedure Finalize (Object : in out Controlled) is null;

Replace paragraph 7:
type Limited Controlled is abstract tagged limited private;

by:
type Limited Controlled is abstract tagged limited private;
pragma Preelaborable Initialization(Limited\Controlled);

Replace paragraph 8:

procedure Initialize (Object : in @utYLimited Controlled);
procedure Finalize (Object : in out Limited Controlled);
private
. -- not specified by the language
end Ada.Finalization;

by:
procedure Initialize (Object : in out Limited Controlled) is null;
procedure Finalize (Object : in out Limited Controlled) is null;
private

. -- not specified by the language
end Ada.Finalizatfony;

Replace paragraph 9:

A controlled type s a-descendant of Controlled or Limited Controlled. The (default) implementations of Initialize
Adjust, and Finalize have no effect. The predefined "=" operator of type Controlled always returns True, since thig
operator is incorporated into the implementation of the predefined equality operator of types derived from

Controlled,.as explained in 4.5.2. The type Limited Controlled is like Controlled, except that it is limited and it la¢ks
the prifitive subprogram Adjust.

by:

Avcontrolled type is a descendant of Controlled or Limited Controlled. The predefined "=" operator of type
Controlled always returns True, since this operator is incorporated into the implementation of the predefined equality
operator of types derived from Controlled, as explained in 4.5.2. The type Limited Controlled is like Controlled,

exceptthatitis limited and it lacks the primitive subprogram Adjust.
A type is said to need finalization if:
e itis a controlled type, a task type or a protected type; or
e it has a component that needs finalization; or
e itis a limited type that has an access discriminant whose designated type needs finalization; or

e it is one of a number of language-defined types that are explicitly defined to need finalization.
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Replace paragraph 10:

by:

During the elaboration of an object_declaration, for every controlled subcomponent of the object that is not
assigned an initial value (as defined in 3.3.1), Initialize is called on that subcomponent. Similarly, if the object as a
whole is controlled and is not assigned an initial value, Initialize is called on the object. The same applies to the
evaluation of an allocator, as explained in 4.8.

During the elaboration or evaluation ot a construct that causes an object to be 1mitialized by detault, Tor every
controlled subcomponent of the object that is not assigned an initial value (as defined in 3.3.1), Initialize is called on
that subcomponent. Similarly, if the object that is initialized by default as a whole is controlled, Initialize is called pn
the object.

Replace paragraph 11:

by

For an extension_aggregate whose ancestor_part is a subtype_mark, for each controlled subcomponént of the
ancestor part, either Initialize is called, or its initial value is assigned, as appropriate Initialize is called en all
controlled subcomponents of the ancestor part; if the type of the ancestor part is itself controlled,jthe) Initialize
procedure of the ancestor type is called, unless that Initialize procedure is abstract.

For an extension_aggregate whose ancestor_part is a subtype_mark denoting a controlled subtype, the Initialize
procedure of the ancestor type is called, unless that Initialize procedure is abstract,

Replace paragraph 17.1:

by

For an aggregate of a controlled type whose value is assigned, other tharfby'an assignment_statement or a
return_statement, the implementation shall not create a separate anonymous object for the aggregate. The
aggregate value shall be constructed directly in the target of the assignment operation and Adjust is not called on the
target object.

For an aggregate of a controlled type whose value is assighed, other than by an assignment_statement, the
implementation shall not create a separate anonymous object for the aggregate. The aggregate value shall be
constructed directly in the target of the assignment operation and Adjust is not called on the target object.

Replace paragraph 21:

by

e For an aggregate or function call.whose value is assigned into a target object, the implementation need not
create a separate anonymous_ object if it can safely create the value of the aggregate or function call
directly in the target object.\Similarly, for an assignment_statement, the implementation need not create
an anonymous object ifithe'value being assigned is the result of evaluating a name denoting an object (the
source object) whosestorage cannot overlap with the target. If the source object might overlap with the
target object, then the'implementation can avoid the need for an intermediary anonymous object by
exercising ongof the above permissions and perform the assignment one component at a time (for an
overlapping-agray assignment), or not at all (for an assignment where the target and the source of the
assignméntyare the same object). Even if an anonymous object is created, the implementation may move its
valug.to the target object as part of the assignment without re-adjusting so long as the anonymous object has
no-aliased subcomponents.

o~ For an aggregate or function call whose value is assigned into a target object, the implementation need not
create a separate anonymous object if it can safely create the value of the aggregate or function call

84

directly mrthetarget object—Simitarty;foramrassignment—statementthc mplementation need ot create
an anonymous object if the value being assigned is the result of evaluating a name denoting an object (the
source object) whose storage cannot overlap with the target. If the source object might overlap with the
target object, then the implementation can avoid the need for an intermediary anonymous object by
exercising one of the above permissions and perform the assignment one component at a time (for an
overlapping array assignment), or not at all (for an assignment where the target and the source of the
assignment are the same object).

Furthermore, an implementation is permitted to omit implicit Initialize, Adjust, and Finalize calls and associated
assignment operations on an object of a nonlimited controlled type provided that:

© ISO/IEC 2007 — All rights reserved



https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

e any omitted Initialize call is not a call on a user-defined Initialize procedure, and

e any usage of the value of the object after the implicit Initialize or Adjust call and before any subsequent
Finalize call on the object does not change the external effect of the program, and

e after the omission of such calls and operations, any execution of the program that executes an Initialize or

Adjust call on an object or initializes an object by an aggregate will also later execute a Finalize call on the

object and will always do so prior to assigning a new value to the object, and

7.6.1 Completion and Finalization

Replace paragraph 2:

by:

Replace paragraph 3:

by:

Replace paragraph 9:

e the assignment operations associated with omitted Adjust calls are also omitted.

This permission applies to Adjust and Finalize calls even if the implicit calls have additional external effeets:

The execution of a construct or entity is complete when the end of that execution has beenréached, or when a tran
of control (see 5.1) causes it to be abandoned. Completion due to reaching the end ofexecution, or due to the trans
of control of an exit_, return_, goto_, or requeue_statement or of the selection-0f a'terminate_alternative is
normal completion. Completion is abnormal otherwise — when control is transfesred out of a construct due to abd
or the raising of an exception.

The execution of a construct or entity is complete when the end of that-execution has been reached, or when a tran:
of control (see 5.1) causes it to be abandoned. Completion due toeaching the end of execution, or due to the trans
of control of an exit_statement, return statement, goto_statement, or requeue_statement or of the selection o
terminate_alternative is normal completion. Completion jis\abnormal otherwise — when control is transferred ot
of a construct due to abort or the raising of an exception:

After execution of a construct or entity is complete; it is /eff, meaning that execution continues with the next action|
as defined for the execution that is taking place:“Leaving an execution happens immediately after its completion,
except in the case of a master: the executionof a task_body, a block_statement, a subprogram_body, an
entry_body, or an accept_statement-A master is finalized after it is complete, and before it is left.

After execution of a constructior-éntity is complete, it is /eff, meaning that execution continues with the next action|
as defined for the execution'that is taking place. Leaving an execution happens immediately after its completion,
except in the case of a master: the execution of a body other than a package_body; the execution of a statement|
or the evaluation of an.€xpression, function_call, or range that is not part of an enclosing expression,
function_call, range; or simple_statement other than a simple_return_statement. A master is finalized after i
complete, and before it is left.

o) “f the object is of a composite type, then after performing the above actions, if any, every component of t}
object is finalized in an arbitrary order, except as follows: if the object has a component with an access
discriminant constrained by a per-object expression, this component is finalized before any components t}
do not have such discriminants; for an object with several components with such a discriminant, they are
finalized in the reverse of the order of their component_declarations.

fer
fer

fer
fer
fa

b

b

hat

by

e Ifthe object is of a composite type, then after performing the above actions, if any, every component of the

object is finalized in an arbitrary order, except as follows: if the object has a component with an access

discriminant constrained by a per-object expression, this component is finalized before any components that

do not have such discriminants; for an object with several components with such a discriminant, they are
finalized in the reverse of the order of their component_declarations;

e Ifthe object has coextensions (see 3.10.2), each coextension is finalized after the object whose access
discriminant designates it.
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Replace paragraph 11:

The order in which the finalization of a master performs finalization of objects is as follows: Objects created by
declarations in the master are finalized in the reverse order of their creation. For objects that were created by
allocators for an access type whose ultimate ancestor is declared in the master, this rule is applied as though each
such object that still exists had been created in an arbitrary order at the first freezing point (see 13.14) of the ultimate
ancestor type.

by

The order in which the finalization of a master performs finalization of objects is as follows: Objects created by
declarations in the master are finalized in the reverse order of their creation. For objects that were created by
allocators for an access type whose ultimate ancestor is declared in the master, this rule is applied as though each
such object that still exists had been created in an arbitrary order at the first freezing point (see 13.14) of the ultimate
ancestor type; the finalization of these objects is called the finalization of the collection. After the finalization'of a
master is complete, the objects finalized as part of its finalization cease to exist, as do any types and subtypes defined
and created within the master.

Replace paragraph 12:

by

The target of an assignment statement is finalized before copying in the new value, as explaiied in 7.6.

The target of an assignment_statement is finalized before copying in the new valde; as explained in 7.6.

Replace paragraph 13:

by

If the object_name in an object_renaming_declaration, or the actual parameter for a generic formal in out
parameter in a generic_instantiation, denotes any part of an anonymous object created by a function call, the
anonymous object is not finalized until after it is no longer accessibjle via any name. Otherwise, an anonymous object
created by a function call or by an aggregate is finalized no laterthan the end of the innermost enclosing
declarative_item or statement; if that is a compound_statement, the object is finalized before starting the
execution of any statement within the compound_statement.

The master of an object is the master enclosing its Creation whose accessibility level (see 3.10.2) is equal to that of
the object.

Replace paragraph 13.1:

by

If a transfer of control or raising of aft ¢xception occurs prior to performing a finalization of an anonymous object,
the anonymous object is finalized as part of the finalizations due to be performed for the object's innermost enclosing
master.

In the case of an expression that is a master, finalization of any (anonymous) objects occurs as the final part of
evaluation of the expression.

Replace paragraph\16:

e _For'an Adjust invoked as part of the initialization of a controlled object, other adjustments due to be
performed might or might not be performed, and then Program_Error is raised. During its propagation,
finalization might or might not be applied to objects whose Adjust failed. For an Adjust invoked as part of
an assignment statement, any other adjustments due to be performed are performed, and then Program_Error

1s raised

by:

86

e For an Adjust invoked as part of assignment operations other than those invoked as part of an
assignment_statement, other adjustments due to be performed might or might not be performed, and then
Program_Error is raised. During its propagation, finalization might or might not be applied to objects whose
Adjust failed. For an Adjust invoked as part of an assignment_statement, any other adjustments due to be
performed are performed, and then Program_Error is raised.
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Replace paragraph 18:

For a Finalize invoked by the transfer of control of an exit_, return_, goto_, or requeue_statement,
Program_Error is raised no earlier than after the finalization of the master being finalized when the exception
occurred, and no later than the point where normal execution would have continued. Any other finalizations due to be
performed up to that point are performed before raising Program_Error.

by:

For a Finalize mmvoked by the transter of control of an exit_statement, return statement, goto_statement, or

requeue_statement, Program_Error is raised no earlier than after the finalization of the master being finalizéd
when the exception occurred, and no later than the point where normal execution would have continued. Any.othef
finalizations due to be performed up to that point are performed before raising Program_Error.
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Section 8: Visibility Rules

8.1 Declarative Region

Ins

ert after paragraph 4:

thg

8.

e aloop_statement;
new paragraph:

e anextended return_statement;

P Scope of Declarations

Indert after paragraph 10:

The scope of a declaration always contains the immediate scope of the declaration. In addition;,for'a given
declaration that occurs immediately within the visible part of an outer declaration, or is a pubtic’child of an outer
declaration, the scope of the given declaration extends to the end of the scope of the outen.declaration, except that the
scope of a library_item includes only its semantic dependents.

thg new paragraph:

8.

The scope of an attribute_definition_clause is identical to the scope of a declaration that would occur at the point
of the attribute_definition_clause.

8 Visibility

Indert after paragraph 12:

thg

e An implicit declaration of an inherited subprografvoverrides a previous implicit declaration of an inherited
subprogram.

new paragraphs:
e Iftwo or more homographs are implieitly declared at the same place:

e If at least one is a subprogramr-that is neither a null procedure nor an abstract subprogram, and does not
require overriding (see,3:9:3), then they override those that are null procedures, abstract subprograms,
or require overriding. Ifmore than one such homograph remains that is not thus overridden, then they
are all hidden from'\all visibility.

e  Otherwise (altare null procedures, abstract subprograms, or require overriding), then any null
procedure-eyerrides all abstract subprograms and all subprograms that require overriding; if more than
one such-hemograph remains that is not thus overridden, then if they are all fully conformant with one
anothet; one is chosen arbitrarily; if not, they are all hidden from all visibility.

Replace paragraph-18:

¢ )' For a package_declaration, task declaration, protected declaration, generic_package_declaration,
or subprogram_body, the declaration is hidden from all visibility only until the reserved word is of the
declaration.

by

88

e For a package_declaration, generic_package_declaration, or subprogram_body, the declaration
is hidden from all visibility only until the reserved word is of the declaration;

e For a task declaration or protected declaration, the declaration is hidden from all visibility only until the
reserved word with of the declaration if there is one, or the reserved word is of the declaration if there
is no with.
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Replace paragraph 20:

e  The declaration of a library unit (including a library_unit_renaming_declaration) is hidden from all
visibility except at places that are within its declarative region or within the scope of a with_clause that
mentions it. For each declaration or renaming of a generic unit as a child of some parent generic package,
there is a corresponding declaration nested immediately within each instance of the parent. Such a nested
declaration is hidden from all visibility except at places that are within the scope of a with_clause that
mentions the child.

by:

e  The declaration of a library unit (including a library_unit_renaming_declaration) is hidden fromall
visibility at places outside its declarative region that are not within the scope of a nonlimited_with” clauge
that mentions it. The limited view of a library package is hidden from all visibility at places that are not
within the scope of a limited_with_clause that mentions it; in addition, the limited view i$\hidden from afl
visibility within the declarative region of the package, as well as within the scope of any
nonlimited_with_clause that mentions the package. Where the declaration of thedimited view of a packgge
is visible, any name that denotes the package denotes the limited view, including those provided by a
package renaming.

=

e For each declaration or renaming of a generic unit as a child of some parent generic package, there is a
corresponding declaration nested immediately within each instance of the’' parent. Such a nested declaratign
is hidden from all visibility except at places that are within the scope-ef a with_clause that mentions the
child.

Insert after paragraph 23:
e A declaration is also hidden from direct visibility where-hidden from all visibility.
the new paragraph:

An attribute_definition_clause is visible everywherewithin its scope.

Replace paragraph 26:

A non-overridable declaration is illegal if there'ts a homograph occurring immediately within the same declarative
region that is visible at the place of the deelaration, and is not hidden from all visibility by the non-overridable
declaration. In addition, a type extension\is illegal if somewhere within its immediate scope it has two visible
components with the same name. Similarly, the context_clause for a subunit is illegal if it mentions (in a
with_clause) some library unit, and there is a homograph of the library unit that is visible at the place of the
corresponding stub, and the hemegraph and the mentioned library unit are both declared immediately within the sgme
declarative region. These rules also apply to dispatching operations declared in the visible part of an instance of a
generic unit. However, they do not apply to other overloadable declarations in an instance; such declarations may
have type conformantprofiles in the instance, so long as the corresponding declarations in the generic were not tyy
conformant.

a

by:
A non-overridable declaration is illegal if there is a homograph occurring immediately within the same declarative
region‘that is visible at the place of the declaration, and is not hidden from all visibility by the non-overridable
declatation. In addition, a type extension is illegal if somewhere within its immediate scope it has two visible
components with the same name. Similarly, the context_clause for a compilation unit is illegal if it mentions (in 4
with_clause) some library unit, and there is a homograph of the library unit that is visible at the place of the
compilation unit, and the homograph and the mentioned library unit are both declared immediately within the samg
declarative region. These rules also apply to dispatching operations declared in the visible part of an instance of a

gClICT ib UIliL. HUWUVUI, Lile dU jete)n d.ppiy (1) UthI OVCI iUd&‘ld‘UlC L‘lUbldldLiUllb ill dIl illdeIlLC, bubil L‘leidl dLiUIlb miday
have type conformant profiles in the instance, so long as the corresponding declarations in the generic were not type
conformant.
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8.3.1 Overriding Indicators

Insert new clause:

8.

An overriding_indicator is used to declare that an operation is intended to override (or not override) an inherited
operation.

Syntax

overriding_indicator ::= [not] overriding
Legality Rules

If an abstract_subprogram_declaration, null_procedure_declaration, subprogram_body,
subprogram_body_stub, subprogram_renaming_declaration, generic_instantiation of a subprogram, og
subprogram_declaration other than a protected subprogram has an overriding_indicator, then:

e the operation shall be a primitive operation for some type;

e if the overriding_indicator is overriding, then the operation shall override a homograph‘atythe place of the
declaration or body;

e ifthe overriding_indicator is not overriding, then the operation shall not overridesany homograph (at any
place).

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

NOTES

8 Rules for overriding_indicators of task and protected entries and of protected subprograms are found in 9.5.2 and
9.4, respectively.

Examples

The use of overriding_indicators allows the detection of error$-at compile-time that otherwise might not be detected
at all. For instance, we might declare a security queue derived from the Queue interface of 3.9.4 as:

type Security Queue is new Queue with 'record ...;

overriding
procedure Append(Q : in out Secuxity Queue; Person : in Person Name);

overriding
procedure Remove First(Q : 4Am out Security Queue; Person : in Person Name) ;

overriding
function Cur Count (Q  :°in Security Queue) return Natural;

overriding
function Max Coumt¥@ : in Security Queue) return Natural;

not overridindg
procedure Arlrest (Q : in out Security Queue; Person : in Person Name);

The first four subprogram declarations guarantee that these subprograms will override the four subprograms inherited
from the Queue-interface. A misspelling in one of these subprograms will be detected by the implementation.
Conversely)the declaration of Arrest guarantees that this is a new operation.

Use Clauses

Replace paragraph 5:

by:

90

A package name of a use_package_clause shall denote a package.

A package name of a use_package_clause shall denote a nonlimited view of a package.
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Insert after paragraph 7:

For a use_clause immediately within a declarative region, the scope is the portion of the declarative region starting

just after the use_clause and extending to the end of the declarative region. However, the scope of a use_clause in

the private part of a library unit does not include the visible part of any public descendant of that library unit.

the new paragraph:

A package is named in a use_package_clause if it is denoted by a package_name of that clause. A type is named

Replace paragraph 8:

by:

8.5.1 Object Renaming Declarations

Replace paragraph 2:

by:

Replace paragraph 3:

by:

Insert after paragraph 4:

the new paragraphs:

1n a use_type_clause it 1t 1s determined by a subtype_mark of that clause.

For each package denoted by a package name of a use_package_clause whose scope encloses a place,'each
declaration that occurs immediately within the declarative region of the package is potentially use-visible at this plhce
if the declaration is visible at this place. For each type T or T'Class determined by a subtype_mark of a
use_type_clause whose scope encloses a place, the declaration of each primitive operator of type 7 is potentially
use-visible at this place if its declaration is visible at this place.

For each package named in a use_package_clause whose scope encloses a place,"each declaration that occurs
immediately within the declarative region of the package is potentially use-visiblé-at this place if the declaration is
visible at this place. For each type T or 7T'Class named in a use_type_clause€ whose scope encloses a place, the
declaration of each primitive operator of type 7 is potentially use-visible at\this place if its declaration is visible at
this place.

object_renaming_declaration ::=
defining_identifier : subtype_mark renames object_name;

object_renaming_declaration ::=
defining_identifier : [null_exclusion}¢subtype_mark renames object_name;
| defining_identifier : access_definition renames object_name;

The type of the object name shall resolve to the type determined by the subtype_mark.

The type of the object )name shall resolve to the type determined by the subtype _mark, or in the case where the
type is defined by‘an access_definition, to an anonymous access type. If the anonymous access type is an access-fo-
object type, the type of the object_name shall have the same designated type as that of the access_definition. If the
anonymoushaccess type is an access-to-subprogram type, the type of the object name shall have a designated proffle
that is type-conformant with that of the access_definition.

The renamed entity shall be an object.

In the case where the fypp is defined by an access rlnfinifinn’ the. fypp of the renamed n}'\jpr‘f and the fypp define

by the access_definition:

e shall both be access-to-object types with statically matching designated subtypes and with both or neither
being access-to-constant types; or

e shall both be access-to-subprogram types with subtype conformant designated profiles.

For an object_renaming_declaration with a null_exclusion or an access_definition that has a null_exclusion:
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o ifthe object name denotes a generic formal object of a generic unit G, and the
object_renaming_declaration occurs within the body of G or within the body of a generic unit declared
within the declarative region of G, then the declaration of the formal object of G shall have a
null_exclusion;

e otherwise, the subtype of the object_ name shall exclude null. 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.

Reblace paragraph 5:

by

The renamed entity shall not be a subcomponent that depends on discriminants of a variable whose nominal subtype
is unconstrained, unless this subtype is indefinite, or the variable is aliased. A slice of an array shall not be renamed
if this restriction disallows renaming of the array. In addition to the places where Legality Rules normally apply,
these rules apply also in the private part of an instance of a generic unit. These rules also apply for a renaming.that
appears in the body of a generic unit, with the additional requirement that even if the nominal subtype of the'variable
is indefinite, its type shall not be a descendant of an untagged generic formal derived type.

The renamed entity shall not be a subcomponent that depends on discriminants of a variable whose nominal subtype
is unconstrained, unless this subtype is indefinite, or the variable is constrained by its initidl-value. A slice of an array
shall not be renamed if this restriction disallows renaming of the array. In addition to the places where Legality Rules
normally apply, these rules apply also in the private part of an instance of a genericanit/ These rules also apply for a
renaming that appears in the body of a generic unit, with the additional requirementthat even if the nominal subtype
of the variable is indefinite, its type shall not be a descendant of an untagged generic formal derived type.

Replace paragraph 6:

by

8.

An object_renaming_declaration declares a new view of the renamegd object whose properties are identical to
those of the renamed view. Thus, the properties of the renamed objeet are not affected by the
renaming_declaration. In particular, its value and whether ornot'it is a constant are unaffected; similarly, the
constraints that apply to an object are not affected by renamirg/(any constraint implied by the subtype_mark of the
object_renaming_declaration is ignored).

An object_renaming_declaration declares a new&iew of the renamed object whose properties are identical to
those of the renamed view. Thus, the properties of the renamed object are not affected by the
renaming_declaration. In particular, its valu€ and whether or not it is a constant are unaffected; similarly, the null
exclusion or constraints that apply to an object are not affected by renaming (any constraint implied by the
subtype_mark or access_definition of the object_renaming_declaration is ignored).

.3 Package Renaming Declarations

Indert after paragraph 3:

thg

The renamed entity shall be a package.
new paragraph:

If the package’ name of a package_renaming_declaration denotes a limited view of a package P, then a name
that denotes the package_renaming_declaration shall occur only within the immediate scope of the renaming or
the seope of a with_clause that mentions the package P or, if P is a nested package, the innermost library package
enclosing P.

Insert after paragraph 4:

A package_renaming_declaration declares a new view of the renamed package.

the new paragraph:

92

At places where the declaration of the limited view of the renamed package is visible, a name that denotes the
package_renaming_declaration denotes a limited view of the package (see 10.1.1).
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8.5.4 Subprogram Renaming Declarations

Replace paragraph 2:
subprogram_renaming_declaration ::= subprogram_specification renames callable entity name;

by:
subprogram_renaming_declaration ::=

[overTiding_ndicator]
subprogram_specification renames callable_entity name;
Insert after paragraph 4:
The profile of a renaming-as-declaration shall be mode-conformant with that of the renamed callable entity.
the new paragraphs:

For a parameter or result subtype of the subprogram_specification that has an explicit null.€xclusion:

o ifthe callable entity name denotes a generic formal subprogram of a generic tmit' G, and the
subprogram_renaming_declaration occurs within the body of a generic unit G or within the body of a
generic unit declared within the declarative region of the generic unit G, ther' the corresponding paramete
or result subtype of the formal subprogram of G shall have a null_exclusion;

—

e otherwise, the subtype of the corresponding parameter or result typé,of the renamed callable entity shall
exclude null. In addition to the places where Legality Rules nermally apply (see 12.3), this rule applies alfo
in the private part of an instance of a generic unit.

Insert after paragraph 5:

The profile of a renaming-as-body shall be subtype-conformant with that of the renamed callable entity, and shall
conform fully to that of the declaration it completes. If the renaming-as-body completes that declaration before the
subprogram it declares is frozen, the profile shall be mode-conformant with that of the renamed callable entity and
the subprogram it declares takes its convention from'the renamed subprogram; otherwise, the profile shall be
subtype-conformant with that of the renamed callable entity and the convention of the renamed subprogram shall not
be Intrinsic. A renaming-as-body is illegal if the“declaration occurs before the subprogram whose declaration it
completes is frozen, and the renaming renanies the subprogram itself, through one or more subprogram renaming
declarations, none of whose subprograms has been frozen.

the new paragraph:
The callable entity name ofa.renaming shall not denote a subprogram that requires overriding (see 3.9.3).

The callable_entity name of a renaming-as-body shall not denote an abstract subprogram.

8.6 The Contextjof Overload Resolution

Replace paragraph 17:

If a usage mame appears within the declarative region of a type_declaration and denotes that same
type_déclaration, then it denotes the current instance of the type (rather than the type itself). The current instancg of
a-type is the object or value of the type that is associated with the execution that evaluates the usage name.

by:
If a usage name appears within the declarative region of a type_declaration and denotes that same
type declaration, then it denotes the current instance of the type (rather than the type itself); the current instance of

a type is the object or value of the type that is associated with the execution that evaluates the usage name. This rule
does not apply if the usage name appears within the subtype_mark of an access_definition for an access-to-object
type, or within the subtype of a parameter or result of an access-to-subprogram type.
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Replace paragraph 20:

The expected type for a given expression, name, or other construct determines, according to the type resolution
rules given below, the types considered for the construct during overload resolution. The type resolution rules
provide support for class-wide programming, universal numeric literals, dispatching operations, and anonymous
access types:

by:

The expected type for a given expression, name, or other construct determines, according to the fype resolution
rules given below, the types considered for the construct during overload resolution. The type resolution rules
provide support for class-wide programming, universal literals, dispatching operations, and anonymous access types;

Replace paragraph 25:

by

e when T'is an anonymous access type (see 3.10) with designated type D, to an access-to-variable type
whose designated type is D'Class or is covered by D.

e when T'is a specific anonymous access-to-object type (see 3.10) with designatedtype D, to an access-
to-object type whose designated type is D'Class or is covered by D; or

e when T'is an anonymous access-to-subprogram type (see 3.10), to an acgess-to-subprogram type whose
designated profile is type-conformant with that of 7.

Replace paragraph 27:

by

94

When the expected type for a construct is required to be a single type in a given class, the type expected for the
construct shall be determinable solely from the context in which the construct appears, excluding the construct itself,
but using the requirement that it be in the given class; the type of the eonstruct is then this single expected type.
Furthermore, the context shall not be one that expects any type irfsome class that contains types of the given class; in
particular, the construct shall not be the operand of a type_conversion.

When a construct is one that requires that its expected type be a single type in a given class, the type of the construct
shall be determinable solely from the context in whigh'the construct appears, excluding the construct itself, but using
the requirement that it be in the given class. Furthermore, the context shall not be one that expects any type in some
class that contains types of the given class; in¢articular, the construct shall not be the operand of a
type_conversion.
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Section 9: Tasks and Synchronization

9.1 Task Units and Task Objects

Replace paragraph 2:

task_type_declaration ;.=
task type defining_identifier [known_discriminant_part] [is task_definition];
by:
task_type_declaration ::=
task type defining_identifier [known_discriminant_part] [is

[new interface_list with]
task_definition];

Replace paragraph 3:

single_task_declaration ::=
task defining_identifier [is task_definition];
by:
single_task_declaration ::=
task defining_identifier [is
[new interface_list with]
task_definition];

Delete paragraph 8:

Legality Rules

A task declaration requires a completion, which shall be atask_body, and every task_body shall be the completi
of some task declaration.

Insert after paragraph 9.1:
For a task declaration without a task_definition, a task_definition without task_items is assumed.
the new paragraphs:

For a task declaration with an interfage_list, the task type inherits user-defined primitive subprograms from each
progenitor type (see 3.9.4), in the'same way that a derived type inherits user-defined primitive subprograms from i
progenitor types (see 3.4). [fthe first parameter of a primitive inherited subprogram is of the task type or an access
parameter designating the task type, and there is an entry_declaration for a single entry with the same identifier
within the task declaration, whose profile is type conformant with the prefixed view profile of the inherited
subprogram, the inheritéd subprogram is said to be implemented by the conforming task entry.

Legality Rules

A task declafation requires a completion, which shall be a task_body, and every task_body shall be the completi
of some task declaration.

Eaclrinterface_subtype mark of an interface_list appearing within a task declaration shall denote a limited
int€rface type that is not a protected interface.

THe prefixed view profile of an explicitly declared primitive subprogram of a tagged task type shall not be type
conformant with any entry of the task type, if the first parameter of the subprogram is of the task type or is an acce
parameter designating the task type.

w

For each primifive subprogram inherited by the type declared by a task declaration, at most one of the following shall

apply:

e the inherited subprogram is overridden with a primitive subprogram of the task type, in which case the
overriding subprogram shall be subtype conformant with the inherited subprogram and not abstract; or

e the inherited subprogram is implemented by a single entry of the task type; in which case its prefixed view

profile shall be subtype conformant with that of the task entry.

If neither applies, the inherited subprogram shall be a null procedure. 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.
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Replace paragraph 19:

2 Within the declaration or body of a task unit, the name of the task unit denotes the current instance of the unit (see
8.6), rather than the first subtype of the corresponding task type (and thus the name cannot be used as a
subtype_mark).

by:

2 Other than in an access_definition, the name of a task unit within the declaration or body of the task unit denotes

cannot be used as a subtype_mark).
Replace paragraph 21:

4 A task type is a limited type (see 7.5), and hence has neither an assignment operation nor predefined equality
operators. If an application needs to store and exchange task identities, it can do so by defining an access type
designating the corresponding task objects and by using access values for identification purposes. Assignment is
available for such an access type as for any access type. Alternatively, if the implementation supports the Systems
Programming Annex, the Identity attribute can be used for task identification (see C.7).

by

4 A task type is a limited type (see 7.5), and hence precludes use of assignment_statements dnd predefined equality
operators. If an application needs to store and exchange task identities, it can do so by defifning an access type
designating the corresponding task objects and by using access values for identificatien purposes. Assignment is
available for such an access type as for any access type. Alternatively, if the implemientation supports the Systems
Programming Annex, the Identity attribute can be used for task identification (sée\C<7.1).

Replace paragraph 24:

task type Keyboard Driver (ID : Keyboard ID
entry Read (C : out Character);
entry Write(C : in Character);

end Keyboard Driver;

New ID) is

by

task type Keyboard Driver (ID : Keyboard 'ID
new Serial Device with --see3.94
entry Read (C : out Character);
entry Write(C : in Character)s
end Keyboard Driver;

New ID) is

9.2 Task Execution - Task Activation

Replace paragraph 2:

A task object (which represents one task) can be created either as part of the elaboration of an object_declaration
occurring immediately within some declarative region, or as part of the evaluation of an allocator. All tasks created
by the elaboration of object declarations of a single declarative region (including subcomponents of the declared
objects) are activated together. Similarly, all tasks created by the evaluation of a single allocator are activated
together. The agtivation of a task is associated with the innermost allocator or object_declaration that is responsible
for its creatiof

by

A task ebject (which represents one task) can be a part of a stand-alone object, of an object created by an allocator,
or‘ef 'an anonymous object of a limited type, or a coextension of one of these. All tasks that are part or coextensions
ofany of the stand-alone objects created by the elaboration of object declarations (or generic_associations of
formal objects of mode in) of a single declarative region are activated together. All tasks that are part or coextensions
of a single object that is not a stand-alone object are activated together.

Replace paragraph 3:

For tasks created by the elaboration of object_declarations of a given declarative region, the activations are initiated
within the context of the handled_sequence_of_statements (and its associated exception_handlers if any — see
11.2), just prior to executing the statements of the _sequence. For a package without an explicit body or an explicit
handled_sequence_of_statements, an implicit body or an implicit null_statement is assumed, as defined in 7.2.
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For the tasks of a given declarative region, the activations are initiated within the context of the
handled_sequence_of_statements (and its associated exception_handlers if any — see 11.2), just prior to
executing the statements of the handled_sequence_of_statements. For a package without an explicit body or an
explicit handled_sequence_of_statements, an implicit body or an implicit null_statement is assumed, as
defined in 7.2.

Replace paragraph 4:

by:

9.3 Task Dependence - Termination of Tasks

Insert after paragraph 3:

the new paragraph:

Replace paragraph 7:

by:

9.4 Protected Units and Protected Objects

Replace paragraph 2:

by:

For tasks created by the evaluation of an allocator, the activations are initiated as the last step of evaluating the
allocator, after completing any initialization for the object created by the allocator, and prior to returning/the new
access value.

For tasks that are part or coextensions of a single object that is not a stand-alone object, activations are initiated affer

completing any initialization of the outermost object enclosing these tasks, prior to performing-any other operationf on
the outermost object. In particular, for tasks that are part or coextensions of the object created by the evaluation ofjan
allocator, the activations are initiated as the last step of evaluating the allocator, priorifo. returning the new access
value. For tasks that are part or coextensions of an object that is the result of a funetion’call, the activations are nofj
initiated until after the function returns.

e Ifthe task is created by the elaboration of an object deelaration, it depends on each master that includes
this elaboration.

e Otherwise, the task depends on the master ‘of-the outermost object of which it is a part (as determined by the
accessibility level of that object — see 3(d0.2 and 7.6.1), as well as on any master whose execution includes
that of the master of the outermost object.

e The task depends on some.dompleted master;

e The task depends on some completed master; and

protected” type_declaration ::=
protected type defining_identifier [known_discriminant_part] [is protected_definition];

protected_type_declaration ::=
protected type defining_identifier [known_discriminant_part] is
[new interface_list with]
protected_definition;

Replace paragraph 3:

by:

single_protected_declaration ::=
protected defining_identifier is protected_definition;

single_protected_declaration ::=
protected defining_identifier is
[new interface_list with]
protected_definition;
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Delete paragraph 10:

Legality Rules

A protected declaration requires a completion, which shall be a protected_body, and every protected_body shall
be the completion of some protected declaration.

Insert after paragraph 11:

thg

A-protected—definittordefimesa protectettypeamt itsfirst subtype—The tist of protected—operationm—dectarations
of a protected_definition, together with the known_discriminant_part, if any, is called the visible part of the
protected unit. The optional list of protected_element_declarations after the reserved word private is called the
private part of the protected unit.

new paragraphs:

For a protected declaration with an interface_list, the protected type inherits user-defined primitive subpregrams
from each progenitor type (see 3.9.4), in the same way that a derived type inherits user-defined primitive
subprograms from its progenitor types (see 3.4). If the first parameter of a primitive inherited subpregram is of the
protected type or an access parameter designating the protected type, and there is a
protected_operation_declaration for a protected subprogram or single entry with the same identifier within the
protected declaration, whose profile is type conformant with the prefixed view profile of theintherited subprogram,
the inherited subprogram is said to be implemented by the conforming protected subpregram or entry.

Legality Rules

A protected declaration requires a completion, which shall be a protected_body,)and every protected_body shall
be the completion of some protected declaration.

Each interface_subtype mark of an interface_list appearing within,a protected declaration shall denote a limited
interface type that is not a task interface.

The prefixed view profile of an explicitly declared primitive subpfogram of a tagged protected type shall not be type
conformant with any protected operation of the protected type,\if the first parameter of the subprogram is of the
protected type or is an access parameter designating the pretected type.

For each primitive subprogram inherited by the type declared by a protected declaration, at most one of the following
shall apply:

e the inherited subprogram is overridden with a primitive subprogram of the protected type, in which case the
overriding subprogram shall be subtype conformant with the inherited subprogram and not abstract; or

e the inherited subprogram is implémented by a protected subprogram or single entry of the protected type, in
which case its prefixed view.profile shall be subtype conformant with that of the protected subprogram or
entry.

If neither applies, the inherited subprogram shall be a null procedure. 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.

If an inherited subprégsaim is implemented by a protected procedure or an entry, then the first parameter of the
inherited subprogtant shall be of mode out or in out, or an access-to-variable parameter.

If a protected subprogram declaration has an overriding_indicator, then at the point of the declaration:
o dfthe overriding_indicator is overriding, then the subprogram shall implement an inherited subprogram;

o if the overriding_indicator is not overriding, then the subprogram shall not implement any inherited
subprogram.

Insert after paragraph 20:

As the first step of the finalization of a protected object, each call remaining on any entry queue of the object is
removed from its queue and Program_Error is raised at the place of the corresponding entry_call_statement.

the new paragraph:

98

Bounded (Run-Time) Errors

It is a bounded error to call an entry or subprogram of a protected object after that object is finalized. If the error is
detected, Program_Error is raised. Otherwise, the call proceeds normally, which may leave a task queued forever.
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Replace paragraph 21:

13 Within the declaration or body of a protected unit, the name of the protected unit denotes the current instance of the
unit (see 8.6), rather than the first subtype of the corresponding protected type (and thus the name cannot be used as a

subtype_mark).

by:
13 Within the declaration or body of a protected unit other than in an access_definition, the name of the protected

upit-denotes-the

(and thus the name cannot be used as a subtype_mark).

Replace paragraph 23:

10

15 A protected type is a limited type (see 7.5), and hence has neither an assignment operation nor predetined equalify
operators.
by:
15 A protected type is a limited type (see 7.5), and hence precludes use of assignment_statements and predefined
equality operators.
9.5 Intertask Communication
Insert after paragraph 7:
A corresponding definition of target object applies to a requeue_statement (see 9.5.4), with a corresponding
distinction between an internal requeue and an external requeue.
the new paragraph:
The view of the target protected object associated with a call\of a protected procedure or entry shall be a variable.
9.5.1 Protected Subprograms and Protected Actions
Insert after paragraph 22:
21 From within a protected action, ag-internal call on a protected subprogram, or an external call on a protected
subprogram with a different target Object is not considered a potentially blocking operation.
the new paragraph:
22 The pragma Detect_Blocking may be used to ensure that all executions of potentially blocking operations durinf a
protected action raise’Ptogram_Error. See H.5.
9.5.2 Entries and-Accept Statements
Replace paragraph2:
entry_deClaration ::=
entry defining_identifier [(discrete_subtype_definition)] parameter_profile;
by:
entry_declaration ::=
[overriding_indicator]
entry defining_identifier [(discrete_subtype_definition)] parameter_profile;
|~ Insert after paragraph 10:
An entry_declaration is allowed only in a protected or task declaration.
the new paragraph:
An overriding_indicator is not allowed in an entry_declaration that includes a discrete_subtype_definition.
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Insert after paragraph 13:

An entry_declaration in a task declaration shall not contain a specification for an access parameter (see 3.10).

the new paragraphs:

Re

by

Re

by

Re

by

If an entry_declaration has an overriding_indicator, then at the point of the declaration:

o ifthe overriding_indicator is overriding, then the entry shall implement an inherited subprogram;

e if the overriding_indicator is not overriding, then the entry shall not implement any inherited subprogram.
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.

place paragraph 29:

24 A return_statement (see 6.5) or a requeue_statement (see 9.5.4) may be used to complete the execution of an
accept_statement or an entry_body.

24 A return statement (see 6.5) or a requeue_statement (see 9.5.4) may be used to complete the execution of an
accept_statement or an entry_body.

.6 Delay Statements, Duration, and Time

place paragraph 11:

subtype Year Number is Integer range 1901 .. 2099
subtype Month Number is Integer range 1 .. 12;

subtype Day Number is Integer range 1 .. 317

subtype Day Duration is Duration range 0.0 ()."v386 400.0;
subtype Year Number is Integer range (2901 .. 2399;
subtype Month Number is Integer range“™l .. 12;

subtype Day Number is Integer range 1 .. 31;

subtype Day Duration is Durationgprange 0.0 .. 86 400.0;

place paragraph 24:

The functions Year, Month, Day, and Seeonds return the corresponding values for a given value of the type Time, as
appropriate to an implementation-defined timezone; the procedure Split returns all four corresponding values.
Conversely, the function Time Of combines a year number, a month number, a day number, and a duration, into a
value of type Time. The operators."+" and "-" for addition and subtraction of times and durations, and the relational
operators for times, have the(conventional meaning.

The functions Year; Month, Day, and Seconds return the corresponding values for a given value of the type Time, as
appropriate to an implementation-defined time zone; the procedure Split returns all four corresponding values.
Conversely, the'function Time Of combines a year number, a month number, a day number, and a duration, into a
value of type-Fime. The operators "+" and "-" for addition and subtraction of times and durations, and the relational
operators, for times, have the conventional meaning.
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9.6.1 Formatting, Time Zones, and other operations for Time

Insert new clause:
Static Semantics
The following language-defined library packages exist:

package Ada.Calendar.Time Zones is

—-— Time zone manipulation:

type Time Offset is range -28*60 28*60;
Unknown Zone Error exception;
function UTC Time Offset (Date Time := Clock)

end Ada.Calendar.Time Zones;

package Ada.Calendar.Arithmetic is
—-— Arithmetic on days:

type Day Count is range

-366* (1+Year Number'Last - Year Number'First)
366* (1+Year Number'Last - Year Number'Fdrst);

subtype Leap Seconds Count is Integer <range -2047

procedure Difference (Left, Right in Time;
Days out Day Count;
Seconds out Duration;

Leap_Se€onds

function "+" (Left Times\Right Day Count)
function "+" (Left Day/Count; Right Time)
function "-" (Left Tdme; Right Day Count)
function "-" (Left,, Right Time) return Day Count;

end Ada.Calendar.Ardithmetic;

with Ada.Calendar.Time Zones;
package Ada.Calendar.Formatting is

—— Day(of the week:

type-Day Name is (Monday, Tuesday, Wednesday,
Friday, Saturday, Sunday);

function Day of Week (Date Time)

—-— Hours:Minutes:Seconds access:

out Leap

return Day Name;

return Time Offset;

2047;

Seconds Count) ;
return Time;

return Time;
return Time;

Thursday,

subtype Hour Number is Natural range 0 23;
subtype Minute Number is Natural range 0 59;
subtype Second Number is Natural range 0 59;
subtype Second Duration is Day Duration range 0.0 .. 1.0;
function Year (Date Time;
Time Zone Time Zones.Time Offset := 0)
return Year Number;
function Month (Date Time;
Time Zone Time Zones.Time Offset := 0)
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function Day (Date

Time;
Time Zone

Time Zones.Time Offset := 0)

return Day Number;

function Hour (Date

Time;
Time Zone

Time Zones.Time Offset := 0)

return Hour Number;

function Minute (Date - Ti

me;

Time Zone

Time Zones.Time Offset := 0)

return Minute Number;

function Second (Date

Time)

return Second Number;

function Sub Second (Date

Time)

return Second Duration;

function Seconds Of (Hour
Minute
Second

Sub_Second

return Day Duration;

procedure Split (Seconds
Hour
Minute
Second
Sub_Second

function Time Of (Year
Month
Day
Hour
Minute
Second
Sub Second
Leap Second:

Hour Number;
Minute Number;
Second Number := 0;
Second Duration := 0.0)

in Day Duration;

out Hour Number;

out Minute Number;
out Second Number;
out Second Duratigm) ;

Year Number;

Month Numb&r’

Day Number;

Hour Numker;

Minute Number;

Second Number;

Second Duration := 0.0;
Boolean := False;

102

Time Zone Time Zones.Time Offset := 0)
return Time;
function Time Of (Year Year Number;
N Month Month Number;
Ddy Day Number ;
Seconds Day_Duration = 0.0;
Léap Second: Boolean := False;
Time:Zone Time Zones.Time Offset := 0)
return Time;
procedure \Split (Date in Time;
Year out Year Number;
Month out Month Number;
Day out Day Number;
Hour out Hour Number;
Minute out Minute Number;
Second out Second Number;
Sub_Second out Second Duration;
Time Zone in Time Zones.Time Offset := 0);
procedure Split (Date in Time;
Year out Year Number;
Month out Month Number;
Day out Day Number;
Hour out Hour Number;
Minute out Minute Number;
Second out Second Number;
Sub Second out Second Duration;
Leap Second: out Boolean;
Time Zone in Time Zones.Time Offset := 0);
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procedure Split (Date : in Time;
Year : out Year Number;
Month : out Month Number;
Day : out Day Number;
Seconds : out Day Duration;
Leap Second: out Boolean;
Time Zone : in Time Zones.Time Offset := 0);

-— Simple image and value:
function Image (Date : Time;
Include Time Fraction : Boolean := False;
Time Zone : Time Zones.Time Offset := 0) return String;

function Value (Date : String;

Time Zone : Time Zones.Time Offset := 0) return:Time;
function Image (Elapsed Time : Duration;

Include Time Fraction : Boolean := False) geburn String;
function Value (Elapsed Time : String) return Durationg

end Ada.Calendar.Formatting;

Type Time Offset represents the number of minutes difference between thedmplementation-defined time zone used
by Calendar and another time zone.

function UTC Time Offset (Date : Time := Clock) “xeturn Time Offset;

Returns, as a number of minutes, the difference between the implementation-defined time zone of Calendjr,
and UTC time, at the time Date. If the time zone of-the Calendar implementation is unknown, then
Unknown_Zone_ Error is raised.

procedure Difference (Left, Right : in*Time;
Days : out Day Count;
Seconds : _out Duration;
Leap_Secohds : out Leap_Seconds_Count) ;

Returns the difference between.L@ft'and Right. Days is the number of days of difference, Seconds is the
remainder seconds of difference excluding leap seconds, and Leap Seconds is the number of leap secondp.
If Left < Right, then Seconds’<= 0.0, Days <= 0, and Leap _Seconds <= 0. Otherwise, all values are
nonnegative. The absolute-value of Seconds is always less than 86_400.0. For the returned values, if Day$ =
0, then Seconds + Duration(Leap Seconds) = Calendar."—" (Left, Right).

function "+" (Left : Time; Right : Day Count) return Time;
function "+" «Deft : Day Count; Right : Time) return Time;

Adds a nimber of days to a time value. Time_Error is raised if the result is not representable as a value of
type Fime.

function "-" (Left : Time; Right : Day Count) return Time;

Subtracts a number of days from a time value. Time Error is raised if the result is not representable as a
value of type Time.

function "-" (Left, Right : Time) return Day Count;

Subtracts two time values, and returns the number of days between them. This is the same value that
Difference would return in Days.

function Day of Week (Date : Time) return Day Name;

Returns the day of the week for Time. This is based on the Year, Month, and Day values of Time.

function Year (Date : Time;
Time Zone : Time Zones.Time Offset := 0)
return Year Number;
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Returns the year for Date, as appropriate for the specified time zone offset.

function Month (Date : Time;
Time Zone : Time Zones.Time Offset := 0)
return Month Number;

Returns the month for Date, as appropriate for the specified time zone offset.

function Day (Date : Time;

et i e—rir-oR-e-S—Ihe—o-faet—==0_-)

return DayiNumEer;

Returns the day number for Date, as appropriate for the specified time zone offset.

function Hour (Date : Time;
Time Zone : Time Zones.Time Offset := 0)
return Hour Number;

Returns the hour for Date, as appropriate for the specified time zone offset.

function Minute (Date : Time;
Time Zone : Time Zones.Time Offset := 0)
return Minute Number;

Returns the minute within the hour for Date, as appropriate for the specified time-zone offset.

function Second (Date : Time)
return Second Number;

Returns the second within the hour and minute for Date.

function Sub Second (Date : Time)
return Second Duration;

Returns the fraction of second for Date (this has the samesacéuracy as Day Duration). The value returned is
always less than 1.0.

function Seconds Of (Hour : Hour Numberf
Minute : Minute Nuniber;
Second : Second Number := 0;
Sub_Second : Segond Duration := 0.0)

return Day Duration;

Returns a Day Duration value for thescombination of the given Hour, Minute, Second, and Sub_Second.
This value can be used in Calendar.Fime Of as well as the argument to Calendar."+" and Calendar."-". If
Seconds_Of is called with a Sub_Second value of 1.0, the value returned is equal to the value of
Seconds_Of for the next se€ond with a Sub_Second value of 0.0.

procedure Split (Secdnds : in Day Duration;
Heux : out Hour Number;
Mirute : out Minute Number;
Second : out Second Number;

Sub_ Second : out Second_Duration);

Splits Secornds into Hour, Minute, Second and Sub_Second in such a way that the resulting values all belong
to theirrespective subtypes. The value returned in the Sub_Second parameter is always less than 1.0.

104

function Time Of (Year : Year Number;
Month : Month Number;
Day : Day Number;
Hour : Hour Number;
Minute : Minute Number;
Second : Second Number:
Sub_Second : Second Duration := 0.0;
Leap Second: Boolean := False;
Time Zone : Time Zones.Time Offset := 0)

return Time;

If Leap Second is False, returns a Time built from the date and time values, relative to the specified time
zone offset. If Leap_Second is True, returns the Time that represents the time within the leap second that is
one second later than the time specified by the other parameters. Time Error is raised if the parameters do
not form a proper date or time. If Time Of is called with a Sub_Second value of 1.0, the value returned is
equal to the value of Time Of for the next second with a Sub_Second value of 0.0.
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function Time Of (Year : Year Number;
Month : Month Number;
Day : Day Number;
Seconds : Day Duration := 0.0;
Leap Second: Boolean := False;
Time Zone : Time Zones.Time Offset := 0)

return Time;

If Leap Second is False, returns a Time built from the date and time values, relative to the specified time

(E)

zone offset. If Leap_Second is True, returns the Time that represents the time within the leap second that
one second later than the time specified by the other parameters. Time Error is raised if the parametérs d

not form a proper date or time. If Time Of is called with a Seconds value of 86_400.0, the value feturned| is

equal to the value of Time Of for the next day with a Seconds value of 0.0.

procedure Split (Date : in Time;
Year : out Year Number;
Month : out Month Number;
Day : out Day Number;
Hour : out Hour Number;
Minute : out Minute Number;
Second : out Second Number;
Sub Second : out Second Duration;
Time Zone : in Time Zones.Time Offset iz 0);

Splits Date into its constituent parts (Year, Month, Day, Hour, Minute, Second, Sub_Second), relative to
specified time zone offset. The value returned in the Sub_Secend, parameter is always less than 1.0.

procedure Split (Date : in Time;
Year : out Year Numberj
Month : out Month Number;
Day : out Day Numbgr;
Hour : out Hour MNuwber;
Minute : out Minute Number;
Second : out Second Number;

Sub_Second : out _Second Duration;
Leap Second: out\ Boolean;
Time Zone : dinvTime Zones.Time Offset := 0);

If Date does not represent a timie'within a leap second, splits Date into its constituent parts (Year, Month,

Day, Hour, Minute, Second,.Sub_Second), relative to the specified time zone offset, and sets Leap Secor]

to False. If Date represents‘atime within a leap second, set the constituent parts to values corresponding t
time one second earlierthan that given by Date, relative to the specified time zone offset, and sets
Leap_Seconds to True. The value returned in the Sub_Second parameter is always less than 1.0.

procedure Split, (Date : in Time;
Year : out Year Number;
Month : out Month Number;
Day : out Day Number;
Seconds : out Day Duration;
Leap Second: out Boolean;
Time Zone : in Time Zones.Time Offset := 0);

If Date does not represent a time within a leap second, splits Date into its constituent parts (Year, Month,
Day, Seconds), relative to the specified time zone offset, and sets Leap Second to False. If Date represen
time within a leap second, set the constituent parts to values corresponding to a time one second earlier th
that given by Date, relative to the specified time zone offset, and sets Leap_Seconds to True. The value
returned in the Seconds parameter is always less than 86_400.0.

the

o

Sa
an

function Image (Date : Time;
Include Time Fraction : Boolean := False;
Time Zone : Time Zones.Time Offset := 0) return String;

Returns a string form of the Date relative to the given Time Zone. The format is "Year-Month-Day
Hour:Minute:Second", where the Year is a 4-digit value, and all others are 2-digit values, of the functions

defined in Calendar and Calendar.Formatting, including a leading zero, if needed. The separators between

the values are a minus, another minus, a colon, and a single space between the Day and Hour. If
Include Time Fraction is True, the integer part of Sub_Seconds*100 is suffixed to the string as a point
followed by a 2-digit value.
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function Value (Date : String;
Time Zone : Time Zones.Time Offset := 0) return Time;

Returns a Time value for the image given as Date, relative to the given time zone. Constraint_Error is raised
if the string is not formatted as described for Image, or the function cannot interpret the given string as a
Time value.

function Image (Elapsed Time : Duration;
Include Time Fraction : Boolean := False) return String;

Returns a string form of the Elapsed Time. The format is "Hour:Minute:Second", where all values are 2-
digit values, including a leading zero, if needed. The separators between the values are colons. If
Include Time Fraction is True, the integer part of Sub_Seconds*100 is suffixed to the string as a point
followed by a 2-digit value. If Elapsed Time < 0.0, the result is Image (abs Elapsed Time,
Include Time Fraction) prefixed with a minus sign. If abs Elapsed Time represents 100 hours or siore, the
result is implementation-defined.

function Value (Elapsed Time : String) return Duration;
Returns a Duration value for the image given as Elapsed Time. Constraint Error is raised if the string is not
formatted as described for Image, or the function cannot interpret the given string ag-a/Puration value.

Implementation Advice

An implementation should support leap seconds if the target system supports them. Jfledp seconds are not supported,
Difference should return zero for Leap Seconds, Split should return False for Leap\.Second, and Time Of should
raise Time_ Error if Leap Second is True.

NOTES

36 The implementation-defined time zone of package Calendar may; but need not, be the local time zone.

UTC_Time_ Offset always returns the difference relative to the implementation-defined time zone of package Calendar.
If UTC_Time_Offset does not raise Unknown_Zone Error, UTC time can be safely calculated (within the accuracy of
the underlying time-base).

37 Calling Split on the results of subtracting DurationUTC Time Offset*60) from Clock provides the components
(hours, minutes, and so on) of the UTC time. In the*United States, for example, UTC_Time_Offset will generally be
negative.

9.Y.2 Timed Entry Calls

Replace paragraph 1:

A timed_entry_call issues an entry eall that is cancelled if the call (or a requeue-with-abort of the call) is not
selected before the expiration tirhe i$ reached.

by

A timed_entry_call issues an entry call that is cancelled if the call (or a requeue-with-abort of the call) is not
selected before the expiration time is reached. A procedure call may appear rather than an entry call for cases where
the procedure mightybe implemented by an entry.

Replace paragraph3:

entry_call_alternative ::=
entry_call_statement [sequence_of_statements]

by
4 1 14 'H .
A~ Rin] y_\;all_all.cl mauve ..
procedure_or_entry_call [sequence_of statements]
procedure_or_entry_call ::=
procedure_call_statement | entry_call_statement
Legality Rules

If a procedure_call_statement is used for a procedure_or_entry_call, the procedure_name or procedure prefix
of the procedure_call_statement shall statically denote an entry renamed as a procedure or (a view of) a primitive
subprogram of a limited interface whose first parameter is a controlling parameter (see 3.9.2).

106 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

Static Semantics

If a procedure_call_statement is used for a procedure_or_entry_call, and the procedure is implemented by an
entry, then the procedure_name, or procedure _prefix and possibly the first parameter of the
procedure_call_statement, determine the target object of the call and the entry to be called.

Replace paragraph 4:

For the execution of a timed entry call the entry name and the actnal parameters are evalnated _as for a simple

entry call (see 9.5.3). The expiration time (see 9.6)_f0r the call is determined by evaluating the delay expression pf
the delay_alternative; the entry call is then issued.

by:

For the execution of a timed_entry_call, the entry_name, procedure_name, or procedure_prefix, and any actua
parameters are evaluated, as for a simple entry call (see 9.5.3) or procedure call (see 6.4). The expitation time (seg]
9.6) for the call is determined by evaluating the delay expression of the delay_alternative. Af\the call is an entry)
call or a call on a procedure implemented by an entry, the entry call is then issued. Otherwiselythe call proceeds as
described in 6.4 for a procedure call, followed by the sequence_of statements of thejentry_call_alternative; the
sequence_of statements of the delay_alternative is ignored.

9.7.3 Conditional Entry Calls

Replace paragraph 1:

™
1

A conditional_entry_call issues an entry call that is then cancelled.if’it is not selected immediately (or if a requeu
with-abort of the call is not selected immediately).

by:

A conditional_entry_call issues an entry call that is thefcancelled if it is not selected immediately (or if a requeu
with-abort of the call is not selected immediately). A procedure call may appear rather than an entry call for cases
where the procedure might be implemented by an entry.

™
1

9.7.4 Asynchronous Transfer of Control

Replace paragraph 4:

triggering_statement ::= entryl_call_statement | delay_statement
by:

triggering_statement ::= procedure_or_entry_call | delay_statement

Replace paragraph 6:

For the execution of an asynchronous_select whose triggering_statement is an entry_call_statement, the
entry_nameaid actual parameters are evaluated as for a simple entry call (see 9.5.3), and the entry call is issued. [f
the entryalt is queued (or requeued-with-abort), then the abortable _part is executed. If the entry call is selected
immediately, and never requeued-with-abort, then the abortable_part is never started.

by:

For the execution of an asynchronous_select whose triggering_statement is a procedure_or_entry_call, the
entry_name, procedure_name, or procedure_prefix, and actual parameters are evaluated as for a simple entry ca
(see 9.5.3) or procedure call (see 6.4). If the call is an entry call or a call on a procedure implemented by an entry, the

—

P~ 22N SN PN

entry-eatHstsstedHtheentryealisqueted{orrequeted-with-abert)thenthe-abortable partisexcented Hthe
entry call is selected immediately, and never requeued-with-abort, then the abortable _part is never started. If the
call is on a procedure that is not implemented by an entry, the call proceeds as described in 6.4, followed by the
sequence_of statements of the triggering_alternative; the abortable_part is never started.

© ISO/IEC 2007 — All rights reserved 107


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

9.11 Example of Tasking and Synchronization

Replace paragraph 3:

task body Producer is
Char : Character;
begin
loop

L L L yal)
proancetrnte nexienaracrer—Crii?

Buffer Write (Char) ;
exit when Char = ASCII.EOT;
end loop;
end Producer;

by.
task body Producer is
Person : Person Name; --see3.10.]
begin
loop

—-— simulate arrival of the next customer
Buffer Append Wait (Person);
exit when Person = null;
end loop;
end Producer;

Replace paragraph 6:

task body Consumer is
Char : Character;
begin
loop
Buffer.Read (Char) ;
exit when Char = ASCII.EOT;
—-— consume the character Char
end loop,
end Consumer;

by.
task body Consumer is
Person : Person Name;
begin
loop
Buffer.Remove First)Wait (Person);
exit when Persqn’= null;
-— simulate Serving a customer
end loop;
end Consumer;

Replace paragraph 7:

The buffer object\contains an internal pool of characters managed in a round-robin fashion. The pool has two indices,
an In_Index dendting the space for the next input character and an Out_Index denoting the space for the next output
character:

by

Thebuffer object contains an internal array of person names managed in a round-robin fashion. The array has two
indices, an In Index denoting the index for the next input person name and an Out Index denoting the index for the

next output person name.

The Buffer is defined as an extension of the Synchronized Queue interface (see 3.9.4), and as such promises to
implement the abstraction defined by that interface. By doing so, the Buffer can be passed to the Transfer class-wide
operation defined for objects of a type covered by Queue'Class.
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Replace paragraph 8:

protected Buffer is
entry Read (C : out Character);
entry Write(C : in Character);

private
Pool : String(l .. 100);
Count : Natural := 0;
In Index, Out Index : Positive := 1;

end Buffer;

by:

protected Buffer is new Synchronized Queue with --see3.9.4
entry Append Wait (Person : in Person Name);
entry Remove First Wait (Person : out Person Name) ;
function Cur Count return Natural;
function Max Count return Natural;
procedure Append(Person : in Person Name) ;
procedure Remove First (Person : out Person Name);

private
Pool : Person Name Array(l .. 100);
Count : Natural := 0;
In Index, Out Index : Positive := 1;

end Buffer;

Replace paragraph 9:

protected body Buffer is
entry Write(C : in Character)
when Count < Pool'Length is

begin
Pool (In Index) := C;
In Index := (In Index mod Pool'!Length) + 1;
Count := Count + 1;

end Write;

by:
protected body Buffer is
entry Append Wait (Person\¥ in Person Name)
when Count < Pool'Length is
begin
Append (Person) ;
end Append Waity

procedure Append(Person : in Person Name) is

begin
if Cotnt = Pool'Length then
raise Queue Error with "Buffer Full"; --seell.3
end) if;
Pool (In Index) := Person;
In Index = (In_Index mod Pool'Length) + 1;
Count = Count + 1;

end Append;

Replace paragraph 10:

entry Read(C : out Character)
when Count > 0 is

'hng-i n
C := Pool (Out Index);
Out Index := (Out Index mod Pool'Length) + 1;
Count := Count - 1;

end Read;

end Buffer;
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by:

entry Remove First Wait (Person : out Person Name)
when Count > 0 is

begin
Remove First (Person);

end Remove First Wait;

procedure Remove First (Person : out Person Name) is

begin
if Count = 0 then
raise Queue Error with "Buffer Empty"; --seell.3
end if;
Person = Pool (Out_ Index);
Out Index := (Out Index mod Pool'Length) + 1;
Count := Count - 1;

end Remove First;

function Cur Count return Natural is
begin

return Buffer.Count;
end Cur Count;

function Max Count return Natural is
begin
return Pool'Length;
end Max Count;
end Buffer;

110

© ISO/IEC 2007 — All rights reserved



https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

Section 10: Program Structure and Compilation Issues

10.1.1 Compilation Units - Library Units

Insert after paragraph 8:

the new paragraph:

Insert after paragraph 12:

the new paragraphs:

Replace paragraph 15:

by:

Replace paragraph 19:

parent_unit_name .= name

An overriding_indicator is not allowed in a subprogram_declaration, generic_instantiation, or
subprogram_renaming_declaration that declares a library unit.

A library_unit_declaration or a library_unit_renaming_declaration is private if the declasdtion is immediately
preceded by the reserved word private; it is otherwise public. A library unit is private or, public according to its
declaration. The public descendants of a library unit are the library unit itself, and the-public descendants of its
public children. Its other descendants are private descendants.

For each library package_declaration in the environment, there is an implicit’declaration of a /imited view of thal
library package. The limited view of a package contains:

e For each nested package_declaration, a declaration of the-limited view of that package, with the same
defining_program_unit_name.

e For each type_declaration in the visible part, an incOmplete view of the type; if the type _declaration is
tagged, then the view is a tagged incomplete view.

The limited view of a library package_declaration is'private if that library package_declaration is immediately
preceded by the reserved word private.

There is no syntax for declaring limited views‘of.packages, because they are always implicit. The implicit declaratjon
of a limited view of a library package is not.the declaration of a library unit (the library package_declaration is);
nonetheless, it is a library_item. The impli€it declaration of the limited view of a library package forms an (implicjt)
compilation unit whose context_clause is empty.

A library package_declarationis-the completion of the declaration of its limited view.

A parent_unit_name.(which can be used within a defining_program_unit_name of a library_item and in the
separate clause of & subunit), and each of its prefixes, shall not denote a renaming_declaration. On the other
hand, a name that'denotes a library_unit_renaming_declaration is allowed in a with_clause and other places
where the namie of a library unit is allowed.

A parent_unit_name (which can be used within a defining_program_unit_name of a library_item and in the
separate clause of a subunit), and each of its prefixes, shall not denote a renaming_declaration. On the other
hand, a name that denotes a library_unit_renaming_declaration is allowed in a nonlimited_with_clause and other
places where the name of a library unit is allowed.

by:

For each declaration or renaming of a generic unit as a child of some parent generic package, there is a corresponding
declaration nested immediately within each instance of the parent. This declaration is visible only within the scope of
a with_clause that mentions the child generic unit.

For each child C of some parent generic package P, there is a corresponding declaration C nested immediately within
each instance of P. For the purposes of this rule, if a child C itself has a child D, each corresponding declaration for
C has a corresponding child D. The corresponding declaration for a child within an instance is visible only within the
scope of a with_clause that mentions the (original) child generic unit.
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Re

by

place paragraph 26:

A library_item depends semantically upon its parent declaration. A subunit depends semantically upon its parent
body. A library_unit_body depends semantically upon the corresponding library_unit_declaration, if any. A
compilation unit depends semantically upon each library_item mentioned in a with_clause of the compilation unit.
In addition, if a given compilation unit contains an attribute_reference of a type defined in another compilation
unit, then the given compilation unit depends semantically upon the other compilation unit. The semantic dependence
relationship is transitive.

A library_item depends semantically upon its parent declaration. A subunit depends semantically upon its parent
body. A library_unit_body depends semantically upon the corresponding library_unit_declaration, if any. The
declaration of the limited view of a library package depends semantically upon the declaration of the limited view of
its parent. The declaration of a library package depends semantically upon the declaration of its limited view., A
compilation unit depends semantically upon each library_item mentioned in a with_clause of the compilation unit.
In addition, if a given compilation unit contains an attribute_reference of a type defined in anotherecompilation
unit, then the given compilation unit depends semantically upon the other compilation unit. The semaitic dependence
relationship is transitive.

Dynamic Semantics

The elaboration of the declaration of the limited view of a package has no effect.

10.1.2 Context Clauses - With Clauses

Re|

by

Re

by

Re

by

11

place paragraph 4:

with_clause ::= with library unit name {, library_unit name};

with_clause ::= limited_with_clause | nonlimited_with_clause
limited_with_clause ::= limited [private] with library upit hame {, library_unit name};
nonlimited_with_clause ::= [private] with library_unit_Cname {, library_unit name};

place paragraph 6:

A library_item is mentioned in a with_clause.if'it is denoted by a library_unit_name or a prefix in the
with_clause.

A library_item (and the corresponding library unit) is named in a with_clause if it is denoted by a
library _unit name in the with_clause. A library_item (and the corresponding library unit) is mentioned in a
with_clause if it is named in the with_clause or if it is denoted by a prefix in the with_clause.

place paragraph 8:

If a with_clause pf'agiven compilation_unit mentions a private child of some library unit, then the given
compilation_unit shall be either the declaration of a private descendant of that library unit or the body or a subunit
of a (public orprivate) descendant of that library unit.

If a with_clause of a given compilation_unit mentions a private child of some library unit, then the given
compilation_unit shall be one of:

e  the declaration, body, or subunit ot a private descendant of that [ibrary unit;

e the body or subunit of a public descendant of that library unit, but not a subprogram body acting as a
subprogram declaration (see 10.1.4); or

o the declaration of a public descendant of that library unit, in which case the with_clause shall include the
reserved word private.
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A name denoting a library item that is visible only due to being mentioned in one or more with_clauses that include
the reserved word private shall appear only within

a private part;
a body, but not within the subprogram_specification of a library subprogram body;

a private descendant of the unit on which one of these with_clauses appear; or

A library_item mentioned in a limited_with_clause shall be the implicit declaration of the limited view of @library
package, not the declaration of a subprogram, generic unit, generic instance, or a renaming,.

A limited_with_clause shall not appear on a library_unit_body, subunit, or library_unit_renaming:declaratio

A limited_with_clause that names a library package shall not appear:

Examples

package Office is
end Office;

with Ada.Strings.Unbounded;
package Office.Locations is

end Office.Locations;

limited with Office.Departments; _—-=fpes areincomplete
private with Office.Locations; <— only visible in private part
package Office.Employees is

private

end\Office.Employees;

Iimited with Office.Employees;
package Office.Departments is

a pragma within a context clause.

=]

in the context_clause for the explicit declaration of the named library package;

in the same context_clause as, or within the scope of, a nonlimited_with_clause that mentions the samg
library package; or

in the same context_clause as, or within the scope of, a use_clause that names an entity declared withih
the declarative region of the library package.

type Location is new Ada.Strings.UnkKourided.Unbounded String;

type Employee is private;
function Dept Of (Emp : Employee) return access Departments.Department;

procedure Assign Dept(Emp : in out Employee;
Dept : access Departments.Department) ;

type Employee is
record
Dept : access Departments.Department;
Loc : Locations.Location;

end record;

type Department is private;

function Manager Of (Dept : Department) return access Employees.Employee;

D o a7\ Toan Maoanaoaor (Dant - 1 out Dornartmant o
P dur ign— = == n = 3

Mgr : access Employees.Employee);

end Office.Departments;

The limited_with_clause may be used to support mutually dependent abstractions that are split across multiple
packages. In this case, an employee is assigned to a department, and a department has a manager who is an
employee. Ifa with_clause with the reserved word private appears on one library unit and mentions a second
library unit, it provides visibility to the second library unit, but restricts that visibility to the private part and body of
the first unit. The compiler checks that no use is made of the second unit in the visible part of the first unit.
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Replace paragraph 9:

A library_item mentioned in a with_clause of a compilation unit is visible within the compilation unit and hence
acts just like an ordinary declaration. Thus, within a compilation unit that mentions its declaration, the name of a
library package can be given in use_clauses and can be used to form expanded names, a library subprogram can be
called, and instances of a generic library unit can be declared. If a child of a parent generic package is mentioned in a
with_clause, then the corresponding declaration nested within each visible instance is visible within the compilation
unit.

by
A library_item mentioned in a nonlimited_with_clause of a compilation unit is visible within the compilation unit
and hence acts just like an ordinary declaration. Thus, within a compilation unit that mentions its declaration, the
name of a library package can be given in use_clauses and can be used to form expanded names, a library
subprogram can be called, and instances of a generic library unit can be declared. If a child of a parent genetic
package is mentioned in a nonlimited_with_clause, then the corresponding declaration nested within each visible
instance is visible within the compilation unit. Similarly, a library_item mentioned in a limited_with~¢lause of a
compilation unit is visible within the compilation unit and thus can be used to form expanded names

10.1.3 Subunits of Compilation Units

Replace paragraph 3:

subprogram_body_stub ::= subprogram_specification is separate;

by

subprogram_body_stub ::
[overriding_indicator]
subprogram_specification is separate;

Replace paragraph 8:

The parent body of a subunit is the body of the program unit denoted by its parent_unit_name. The term subunit is

used to refer to a subunit and also to the proper_body:of"a subunit.

by

The parent body of a subunit is the body of the program unit denoted by its parent_unit_name. The term subunit is

used to refer to a subunit and also to the proper_body of a subunit. The subunits of a program unit include any

subunit that names that program unit as its;parent, as well as any subunit that names such a subunit as its parent
(recursively).

10.1.4 The CompilationProcess

Replace paragraph 3:

The mechanisms forcreating an environment and for adding and replacing compilation units within an environment
are implementatien-defined.

by
The mechanisms for creating an environment and for adding and replacing compilation units within an environment

are implementation defined. The mechanisms for adding a compilation unit mentioned in a limited_with_clause to
anf environment are implementation defined.

Replace paragraph 6:
The implementation may require that a compilation unit be legal before inserting it into the environment.
by:

The implementation may require that a compilation unit be legal before it can be mentioned in a
limited_with_clause or it can be inserted into the environment.
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Replace paragraph 7:

When a compilation unit that declares or renames a library unit is added to the environment, the implementation may
remove from the environment any preexisting library_item with the same defining_program_unit_name. When a
compilation unit that is a subunit or the body of a library unit is added to the environment, the implementation may
remove from the environment any preexisting version of the same compilation unit. When a given compilation unit is
removed from the environment, the implementation may also remove any compilation unit that depends semantically
upon the given one. If the given compilation unit contains the body of a subprogram to which a pragma Inline

by:

10.1.5 Pragmas and Program Units

Replace paragraph 9:

by:

10.1.6 Environment-Level Visibility Rules

Replace paragraph 2:

by:

applies, the implementation may also remove any compilation unit containing a call to that subprogram.

When a compilation unit that declares or renames a library unit is added to the environment, the implementation may
remove from the environment any preexisting library_item or subunit with the same full expanded name. When a
compilation unit that is a subunit or the body of a library unit is added to the environment, the implementation may
remove from the environment any preexisting version of the same compilation unit. When a compilation unit that
contains a body_stub is added to the environment, the implementation may remove any preexisting library_item
subunit with the same full expanded name as the body_stub. When a given compilation unit’is removed from the
environment, the implementation may also remove any compilation unit that dependssemantically upon the given
one. If the given compilation unit contains the body of a subprogram to which a pragma Inline applies, the
implementation may also remove any compilation unit containing a call to that sagbptogram.

—

An implementation may place restrictions on configuration pragmas, so long as it allows them when the environmdnt
contains no library_items other than those of the predefined€nvironment.

An implementation may require that configuration ptagmas that select partition-wide or system-wide options be

compiled when the environment contains no libragy_items other than those of the predefined environment. In this
case, the implementation shall still accept configuration pragmas in individual compilations that confirm the initially
selected partition-wide or system-wide optiens.

Within the parent_unit, name at the beginning of a library_item, and within a with_clause, the only declarationg
that are visible are these-that are library_items of the environment, and the only declarations that are directly visible
are those that are rootlibrary_items of the environment. Notwithstanding the rules of 4.1.3, an expanded name in §
with_clause may consist of a prefix that denotes a generic package and a selector_name that denotes a child of
that generic package. (The child is necessarily a generic unit; see 10.1.1.)

Within-the parent_unit_name at the beginning of an explicit library_item, and within a nonlimited_with_clause,
the\only declarations that are visible are those that are explicit library_items of the environment, and the only
declarations that are directly visible are those that are explicit root library_items of the environment. Within a
limited_with_clause, the only declarations that are visible are those that are the implicit declaration of the limited|
view of a library package of the environment, and the only declarations that are directly visible are those that are tl[e

imp]i(‘if declaration of the limited siew of 2 root Iﬂ'\rqry panl{agp

Insert after paragraph 5:

Within a pragma that appears at the place of a compilation unit, the immediately preceding library_item and each of
its ancestors is visible. The ancestor root library_item is directly visible.
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the new paragraph:

Notwithstanding the rules of 4.1.3, an expanded name in a with_clause, a pragma in a context_clause, or a
pragma that appears at the place of a compilation unit may consist of a prefix that denotes a generic package and a
selector_name that denotes a child of that generic package. (The child is necessarily a generic unit; see 10.1.1.)

10.2 Program Execution

ReLIace paragraph 6:
e Ifa compilation unit with stubs is needed, then so are any corresponding subunits.
by

e If a compilation unit with stubs is needed, then so are any corresponding subunits;

e [fthe (implicit) declaration of the limited view of a library package is needed, then so is the éxplicit
declaration of the library package.

Replace paragraph 9:

The order of elaboration of library units is determined primarily by the elaboration dependences. There is an
elaboration dependence of a given library_item upon another if the given library_iten or any of its subunits depends
semantically on the other library_item. In addition, if a given library_item or any.@fits subunits has a pragma
Elaborate or Elaborate All that mentions another library unit, then there is an elaboration dependence of the given
library_item upon the body of the other library unit, and, for Elaborate All anly; upon each library_item needed by
the declaration of the other library unit.

by
The order of elaboration of library units is determined primarily by the elaboration dependences. There is an
elaboration dependence of a given library_item upon another ifithe given library_item or any of its subunits depends
semantically on the other library_item. In addition, if a givenlibrary_item or any of its subunits has a pragma
Elaborate or Elaborate All that names another library unit/then there is an elaboration dependence of the given
library_item upon the body of the other library unit, arid; for Elaborate All only, upon each library_item needed by
the declaration of the other library unit.

10.2.1 Elaboration Control

Indert after paragraph 4:

A pragma Preelaborate i$ a library unit pragma.

thg new paragraphs:

The form of a pragma Preelaborable_Initialization is as follows:

pragma Preelaborable Initialization(direct_name);

Replace paragraph.9:

e Theereation of a default-initialized object (including a component) of a descendant of a private type, private
extension, controlled type, task type, or protected type with entry_declarations; similarly the evaluation of
an extension_aggregate with an ancestor subtype_mark denoting a subtype of such a type.

by

e The creation of an object (including a component) of a type that does not have preelaborable initialization.
Similarly, the evaluation of an extension_aggregate with an ancestor subtype_mark denoting a subtype
of such a type.

Replace paragraph 10:

A generic body is preelaborable only if elaboration of a corresponding instance body would not perform any such
actions, presuming that the actual for each formal private type (or extension) is a private type (or extension), and the
actual for each formal subprogram is a user-defined subprogram.
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by:
A generic body is preelaborable only if elaboration of a corresponding instance body would not perform any such
actions, presuming that:

e the actual for each formal private type (or extension) declared within the formal part of the generic unit is a
private type (or extension) that does not have preelaborable initialization;

e the actual for each formal type is nonstatic;

e the actual for each formal object is nonstatic; and

e the actual for each formal subprogram is a user-defined subprogram.

Insert after paragraph 11:

If a pragma Preelaborate (or pragma Pure — see below) applies to a library unit, then it is preélaborated. 1f a
library unit is preelaborated, then its declaration, if any, and body, if any, are elaborated prioritoall non-
preelaborated library_items of the partition. The declaration and body of a preelaborated dibrary unit, and all
subunits that are elaborated as part of elaborating the library unit, shall be preelaborable. In addition to the places
where Legality Rules normally apply (see 12.3), this rule applies also in the private partrof an instance of a generid
unit. In addition, all compilation units of a preelaborated library unit shall depend'‘sefhantically only on compilatiop
units of other preelaborated library units.

the new paragraphs:

The following rules specify which entities have preelaborable initialization:

e  The partial view of a private type or private extension, a‘protected type without entry_declarations, a
generic formal private type, or a generic formal derived\type, have preelaborable initialization if and only|if
the pragma Preelaborable_Initialization has been‘applied to them. A protected type with
entry_declarations or a task type never has préelaborable initialization.

e A component (including a discriminant) ofa.tecord or protected type has preelaborable initialization if it
declaration includes a default_expression whose execution does not perform any actions prohibited in
preelaborable constructs as described@bove, or if its declaration does not include a default expression andl
its type has preelaborable initialization.

e A derived type has preelaborable'initialization if its parent type has preelaborable initialization and (in th
case of a derived record extension) if the non-inherited components all have preelaborable initialization.
However, a user-definedcontrolled type with an overriding Initialize procedure does not have preelaborabple
initialization.

e A view of a type has preelaborable initialization if it is an elementary type, an array type whose componeft

type has preelaborable initialization, a record type whose components all have preelaborable initializatior,
or an interface type.

A pragma Preelaborable Initialization specifies that a type has preelaborable initialization. This pragma shall
appear in the-visible part of a package or generic package.

If the pfagma appears in the first list of basic_declarative_items of a package_specification, then the
dire€t-name shall denote the first subtype of a private type, private extension, or protected type that is not an
interface type and is without entry_declarations, and the type shall be declared immediately within the same
package as the pragma. If the pragma is applied to a private type or a private extension, the full view of the type
shall have preelaborable initialization. If the pragma is applied to a protected type, each component of the protected
type shall have preelaborable initialization. In addition to the places where Legality Rules normally apply, these rulles

— apphealso-inthe private partof an-nstanceofageneric unit
If the pragma appears in a generic_formal_part, then the direct_name shall denote a generic formal private type

or a generic formal derived type declared in the same generic_formal_part as the pragma. In a
generic_instantiation the corresponding actual type shall have preelaborable initialization.
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Replace paragraph 16:
Legality Rules

A pure library_item is a preelaborable library_item that does not contain the declaration of any variable or named
access type, except within a subprogram, generic subprogram, task unit, or protected unit.

by:

Static Semantics

A pure library_item is a preelaborable library_item whose elaboration does not perform any of the following
actions:

e the elaboration of a variable declaration;

e the evaluation of an allocator of an access-to-variable type; for the purposes of this rule, the partial(view of
a type is presumed to have non-visible components whose default initialization evaluates such anzallocator;

e the elaboration of the declaration of a named access-to-variable type unless the Storage Size'of the type has
been specified by a static expression with value zero or is defined by the language to belz¢ro;

e the elaboration of the declaration of a named access-to-constant type for which the Storage Size has been
specified by an expression other than a static expression with value zero.

The Storage Size for an anonymous access-to-variable type declared at library level in a library unit that is declared
pure is defined to be zero.

Legality Rules

Replace paragraph 17:

A pragma Pure is used to declare that a library unit is pure. If a pragtha Pure applies to a library unit, then its
compilation units shall be pure, and they shall depend semantically only on compilation units of other library units
that are declared pure.

by
A pragma Pure is used to declare that a library unit is pure. If a pragma Pure applies to a library unit, then its
compilation units shall be pure, and they shall depend semantically only on compilation units of other library units
that are declared pure. Furthermore, the full viewef’any partial view declared in the visible part of the library unit
that has any available stream attributes shall support external streaming (see 13.13.2).

Replace paragraph 18:

If a library unit is declared pure, then.the implementation is permitted to omit a call on a library-level subprogram of
the library unit if the results are not needed after the call. Similarly, it may omit such a call and simply reuse the
results produced by an earlier-eall on the same subprogram, provided that none of the parameters are of a limited
type, and the addresses and values of all by-reference actual parameters, and the values of all by-copy-in actual
parameters, are the same as they were at the earlier call. This permission applies even if the subprogram produces
other side effects whemycalled.

by
If a library unit is declared pure, then the implementation is permitted to omit a call on a library-level subprogram of
the library~unit if the results are not needed after the call. In addition, the implementation may omit a call on such a
subpregtam and simply reuse the results produced by an earlier call on the same subprogram, provided that none of
therpatameters nor any object accessible via access values from the parameters are of a limited type, and the
addresses and values of all by-reference actual parameters, the values of all by-copy-in actual parameters, and the

valucb Uf dﬂ U‘UijLb dbbUbbi‘UlE Vid dCUTSS vaiuco flUlll LhC PdaldIIITICLS, dIT l.hC SAIIIT dd> th_y WCIC dl l.hc Cdliicl Ldﬂ.
This permission applies even if the subprogram produces other side effects when called.

Insert after paragraph 25:
If a pragma Elaborate Body applies to a declaration, then the declaration requires a completion (a body).
the new paragraph:

The library_unit_name of a pragma Elaborate or Elaborate All shall denote a nonlimited view of a library unit.
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Section 11: Exceptions

11.3 Raise Statements

Replace paragraph 2:

raise_statement ::= raise [exception_name];

by:
raise_statement ::= raise; |
raise exception_name [with string_expression];
Insert after paragraph 3:

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

the new paragraph:

Name Resolution Rules

The expression, if any, in a raise_statement, is expected to be of type String.

Replace paragraph 4:

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. For the execution of a re-raise statemeit,
the exception occurrence that caused transfer of control to the innétmost enclosing handler is raised again.

by:

To raise an exception is to raise a new occurrence of thatexception, 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 agajn.

Replace paragraph 6:

raise Ada.IO Exceptions.Ndme Error; --seeA.13
by:

raise Ada.IO Exceptions.Name Error; -—seeA.13

raise Queue Error‘with "Buffer Full"; --see9.1]

11.4.1 The Package Exceptions

Replace paragraph-2:
package Ada.Exceptions is
type Exception Id is private;
Null Id : constant Exception Id;
function Exception Name (Id : Exception Id) return String;

by:
with Ada.Streams;
package Ada.Exceptions is

pragma Preelaboracte (EXceptions);
type Exception Id is private;
pragma Preelaborable Initialization (Exception Id);
Null Id : constant Exception Id;
function Exception Name (Id : Exception Id) return String;
function Wide Exception Name (Id : Exception Id) return Wide String;
function Wide Wide Exception Name (Id : Exception Id)
return Wide Wide String;
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Replace paragraph 3:

type Exception Occurrence is limited private;
type Exception Occurrence Access is access all Exception Occurrence;
Null Occurrence : constant Exception Occurrence;

by:
type Exception Occurrence is limited private;
pragma Preelaborable Initialization (Exception Occurrence);

type Exception Occurrence Access is access all Exception Occurrence;
Null Occurrence : constant Exception Occurrence;

Replace paragraph 4:

procedure Raise Exception(E : in Exception Id;

Message : in String := "");
function Exception Message (X : Exception Occurrence) return String;
procedure Reraise Occurrence (X : in Exception Occurrence);

by
procedure Raise Exception(E : in Exception Id;
Message : in String := "");
pragma No Return (Raise Exception);
function Exception Message (X : Exception Occurrence) return String;
procedure Reraise Occurrence (X : in Exception Occurrente)’;

Replace paragraph 5:

function Exception Identity(X : Exception Occurrénce)
return Exception Id;
function Exception Name (X : Exception OccurrenCe) return String;
—-— Same as Exception_Name(Exception_Identity(X)).
function Exception Information (X : Excepfidn Occurrence) return String;

by
function Exception Identity(X : Exgeption Occurrence)
returnvException Id;
function Exception Name (X : Excgpfion Occurrence) return String;
—-— Same as Exception_Name(Exception~ ldentity(X)).
function Wide Exception NameyX : Exception Occurrence)
return Wide String;
-— Same as Wide_Exception~ Name(Exception_Identity(X)).
function Wide Wide Exeéption Name (X : Exception Occurrence)
return Wide Wide ‘String;
-~ Same as Wide_Widé Exception Name(Exception ldentity(X)).
function Exceptden’ Information (X : Exception Occurrence) return String;

Replace paragraph 6:

procedure Save Occurrence (Target : out Exception_Occurrence;
Source : in Exception Occurrence);
function Save Occurrence (Source : Exception Occurrence)
return Exception Occurrence Access;
private
N —-— not specified by the language
end Ada.Exceptions;

by

procedure save Occurrence (Target : out kxception Occurrence;
Source : in Exception Occurrence);

function Save Occurrence (Source : Exception Occurrence)
return Exception Occurrence Access;

procedure Read Exception Occurrence
(Stream : not null access Ada.Streams.Root Stream Type'Class;
Item : out Exception Occurrence);

procedure Write Exception Occurrence
(Stream : not null access Ada.Streams.Root Stream Type'Class;
ITtem : in Exception Occurrence);

120 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

for Exception Occurrence'Read use Read Exception Occurrence;
for Exception Occurrence'Write use Write Exception Occurrence;

private
. —-— not specified by the language
end Ada.Exceptions;

Replace paragraph 10:

by:

Replace paragraph 12:

by:

Replace paragraph-13:

by:

Replace paragraph 14:

Raise_Exception raises a new occurrence of the identified exception. In this case, Exception_Message returns the
Message parameter of Raise Exception. For a raise_statement with an exception_name, Exception_Message
returns implementation-defined information about the exception occurrence. Reraise_Occurrence reraises the
specified exception occurrence.

Raise Exception raises a new occurrence of the identified exception.

Exception_Message returns the message associated with the given Exception_Occurrence,-Eoran occurrence raise
by a call to Raise Exception, the message is the Message parameter passed to Raise Exeeption. For the occurrenc
raised by a raise_statement with an exception_name and a string_expression, the‘thessage is the
string_expression. For the occurrence raised by a raise_statement with an exception_name but without a
string_expression, the message is a string giving implementation-defined information about the exception
occurrence. In all cases, Exception Message returns a string with lower bound 1.

Reraise_Occurrence reraises the specified exception occurrence.

The Exception_Name functions return the full expanded name ofthe exception, in upper case, starting with a root
library unit. For an exception declared immediately withingackage Standard, the defining_identifier is returned.
result is implementation defined if the exception is declared Within an unnamed block_statement.

The Wide Wide Exception Name functions returii the full expanded name of the exception, in upper case, startin|
with a root library unit. For an exception declared immediately within package Standard, the defining_identifier is
returned. The result is implementation defined if the exception is declared within an unnamed block_statement.

The Exception Name functions (respectively, Wide Exception Name) return the same sequence of graphic
characters as that defined for Wide “Wide Exception Name, if all the graphic characters are defined in Character
(respectively, Wide Character);-otherwise, the sequence of characters is implementation defined, but no shorter th
that returned by Wide Wide~Exception Name for the same value of the argument.

The string returned by the Exception Name, Wide Exception Name, and Wide_Wide Exception Name function
has lower bound 1.

Exception JInformation returns implementation-defined information about the exception occurrence.

Exeeption_Information returns implementation-defined information about the exception occurrence. The returned
string has lower bound 1.

™

'he

HN

Raise Exception and Reraise Occurrence have no effect in the case of Null Id or Null Occurrence.

by:

Exception_Message, Exception_Identity, Exception_Name, and Exception_Information raise Constraint_Error for
Null_Id or Null Occurrence.

Reraise_Occurrence has no effect in the case of Null_Occurrence. Raise Exception and Exception Name raise
Constraint Error for a Null Id. Exception Message, Exception Name, and Exception Information raise
Constraint_Error for a Null_Occurrence. Exception_Identity applied to Null_Occurrence returns Null_Id.
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Replace paragraph 16:

by

11

Implementation Requirements

The implementation of the Write attribute (see 13.13.2) of Exception_Occurrence shall support writing a
representation of an exception occurrence to a stream; the implementation of the Read attribute of
Exception_Occurrence shall support reconstructing an exception occurrence from a stream (including one written in a
different partition).

Write Exception_Occurrence writes a representation of an exception occurrence to a stream;
Read Exception_Occurrence reconstructs an exception occurrence from a stream (including one written in a different
partition).

4.2 Pragmas Assert and Assertion_Policy

Indert new clause:

Pragma Assert is used to assert the truth of a Boolean expression at any point within a sequenég of declarations or
statements. Pragma Assertion_Policy is used to control whether such assertions are to be ignored by the
implementation, checked at run-time, or handled in some implementation-defined manner.

Syntax
The form of a pragma Assert is as follows:

pragma Assert([Check =>] boolean_expression[, [Message =>] sting expression]);
A pragma Assert is allowed at the place where a declarative_item or a statement is allowed.
The form of a pragma Assertion_Policy is as follows:

pragma Assertion_Policy(policy_identifier);
A pragma Assertion_Policy is a configuration pragma.
Name Resolution Rules

The expected type for the boolean_expression of@pragma Assert is any boolean type. The expected type for the
string_expression of a pragma Assert is type String.

Legality Rules

The policy identifier of a pragma Assertion Policy shall be either Check, Ignore, or an implementation-defined
identifier.

Static Semantics

A pragma Assertion_Policy;is a configuration pragma that specifies the assertion policy in effect for the compilation
units to which it applies. Different policies may apply to different compilation units within the same partition. The
default assertion poliey)is implementation-defined.

The following language-defined library package exists:

package’ Ada.Assertions is
Pragma Pure (Assertions);

Assertion Error : exception;

procedure Assert (Check : in Boolean);

procedure Assert (Check : 1n Boolean; Message : in String);

end Ada.Assertions;
A compilation unit containing a pragma Assert has a semantic dependence on the Assertions library unit.

The assertion policy that applies to a generic unit also applies to all its instances.

Dynamic Semantics
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An assertion policy specifies how a pragma Assert is interpreted by the implementation. If the assertion policy is
Ignore at the point of a pragma Assert, the pragma is ignored. If the assertion policy is Check at the point of a
pragma Assert, the elaboration of the pragma consists of evaluating the boolean expression, and if the result is False,
evaluating the Message argument, if any, and raising the exception Assertions.Assertion_Error, with a message if the
Message argument is provided.

Calling the procedure Assertions.Assert without a Message parameter is equivalent to:

11.4.3 Example of Exception Handling

Replace paragraph 2:

Replace paragraph 6:

Tf—Check—F=tsc—then
raise Ada.Assertions.Assertion Error;
end if;

Calling the procedure Assertions.Assert with a Message parameter is equivalent to:

if Check = False then
raise Ada.Assertions.Assertion Error with Message;
end if;

The procedures Assertions.Assert have these effects independently of the assertion policydn-effect.
Implementation Permissions
Assertion_Error may be declared by renaming an implementation-defined exceptign, from another package.
Implementations may define their own assertion policies.

NOTES

2 Normally, the boolean expression in a pragma Assert should noteall functions that have significant side-effects
when the result of the expression is True, so that the particular assertion policy in effect will not affect normal operation
of the program.

with Ada.Exceptions;
use Ada;
package File System is
type File Handle is limited private;

package File System is
type File Handle'is limited private;

package body. File System is
procedure Open (F : in out File Handle; Name : String) is
begin
if File Exists(Name) then

else

Exceptions.Raise Exception(File Not Found'Identity,
N "File not found: " & Name & ".");
end if;
end Open;

package body File System 1s
procedure Open (F : in out File Handle; Name : String) is
begin
if File Exists(Name) then

else
raise File Not Found with "File not found: " & Name & ".";
end if;
end Open;
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11.5 Suppressing Checks

Replace paragraph 1:

A pragma Suppress gives permission to an implementation to omit certain language-defined checks.

by:

Re

by

Re

by

Re|

by

Re|

by

Checking pragmas give instructions to an implementation on handling language-defined checks. A pragma Suppress

gives permission to an implementation to omit certain language-defined checks, while a pragma Unsuppress revokes
the permission to omit checks.

place paragraph 3:

The form of a pragma Suppress is as follows:

The forms of checking pragmas are as follows:

place paragraph 4:
pragma Suppress(identifier [, [On =>] name]);

pragma Suppress(identifier);
pragma Unsuppress(identifier);

place paragraph 5:

A pragma Suppress is allowed only immediately within a declarative* part, immediately within a
package_specification, or as a configuration pragma.

A checking pragma is allowed only immediately within.a-declarative_part, immediately within a
package_specification, or as a configuration pragma.

place paragraph 6:
The identifier shall be the name of a check. The name (if present) shall statically denote some entity.

The identifier shall be the name of a‘e¢heck.

Delete paragraph 7:

For a pragma Suppress that/is immediately within a package_specification and includes a name, the name shall
denote an entity (or several overloaded subprograms) declared immediately within the package_specification.

Replace paragraph.8:

A pragma Suppress gives permission to an implementation to omit the named check from the place of the pragma
to the end-of the innermost enclosing declarative region, or, if the pragma is given in a package_specification and
includessasname, to the end of the scope of the named entity. If the pragma includes a name, the permission applies
only'‘to-checks performed on the named entity, or, for a subtype, on objects and values of its type. Otherwise, the
permission applies to all entities. If permission has been given to suppress a given check, the check is said to be

by:

A checking pragma applies to the named check in a specific region, and applies to all entities in that region. A
checking pragma given in a declarative_part or immediately within a package_specification applies from the
place of the pragma to the end of the innermost enclosing declarative region. The region for a checking pragma
given as a configuration pragma is the declarative region for the entire compilation unit (or units) to which it applies.
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If a checking pragma applies to a generic instantiation, then the checking pragma also applies to the instance. If a

checking pragma applies to a call to a subprogram that has a pragma Inline applied to it, then the checking pragma

also applies to the inlined subprogram body.

A pragma Suppress gives permission to an implementation to omit the named check (or every check in the case of

All_Checks) for any entities to which it applies. If permission has been given to suppress a given check, the check
said to be suppressed.

the region to which the pragma Unsuppress applies. If there is no such permission at the point of a pragma
Unsuppress, then the pragma has no effect. A later pragma Suppress can renew the permission.

Replace paragraph 11:

When evaluating a dereference (explicit or implicit), check that the value of the name is not null>When passing a
actual parameter to a formal access parameter, check that the value of the actual parameter is ot null. When
evaluating a discriminant_association for an access discriminant, check that the value of the discriminant is not
null.

by:

When evaluating a dereference (explicit or implicit), check that the value of the name is not null. When convertin|
to a subtype that excludes null, check that the converted value is not null.

Replace paragraph 13:
Division_Check
Check that the second operand is not zero for the operations /, rem and mod.
by:
Division_Check
Check that the second operand is not zero fot\the operations /, rem and mod.

Insert before paragraph 20:

Elaboration_Check
When a subprogram or protectéd‘€ntry is called, a task activation is accomplished, or a generic instantiati
is elaborated, check that the body of the corresponding unit has already been elaborated.

the new paragraphs:

Accessibility Check
Check the accessibility level of an entity or view.

Allocation_Check
For an alleeator, check that the master of any tasks to be created by the allocator is not yet completed or
some dependents have not yet terminated, and that the finalization of the collection has not started.
Delete paragraph-21:
Accessibility Check
Check the accessibility level of an entity or view.
Replace paragraph 27:

An implementation is allowed to place restrictions on Suppress pragmas. An implementation is allowed to add

is

=]

uil

additional check names, with implementation-defined semantics. When Overflow Check has been suppressed, an

1mplementation may also suppress an unspecified subset of the Kange Checks.
by:

An implementation is allowed to place restrictions on checking pragmas, subject only to the requirement that

pragma Unsuppress shall allow any check names supported by pragma Suppress. An implementation is allowed to
add additional check names, with implementation-defined semantics. When Overflow_Check has been suppressed, an

implementation may also suppress an unspecified subset of the Range Checks.

An implementation may support an additional parameter on pragma Unsuppress similar to the one allowed for
pragma Suppress (see J.10). The meaning of such a parameter is implementation-defined.
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Insert after paragraph 29:

2 There is no guarantee that a suppressed check is actually removed; hence a pragma Suppress should be used only for
efficiency reasons.

the new paragraph:

3 It is possible to give both a pragma Suppress and Unsuppress for the same check immediately within the same
declarative_part. In that case, the last pragma given determines whether or not the check is suppressed. Similarly, it

cr-declarative

region.

Replace paragraph 30:

Examples of suppressing checks:
by

Examples of suppressing and unsuppressing checks:

Replace paragraph 32:

pragma Suppress (Range Check) ;

pragma Suppress (Index Check, On => Table);
by

pragma Suppress (Index Check) ;
pragma Unsuppress (Overflow Check);
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Section 12: Generic Units

12.1 Generic Declarations

Replace paragraph 8:

by:

12.3 Generic Instantiation

Replace paragraph 2:

by:

12.4 Formal Objects

Replace paragraph 2:

by:

Replace paragraph 5:

A generic_declaration declares a generic unit — a generic package, generic procedure or generic function, as
appropriate.

A generic_declaration declares a generic unit — a generic package, generic procedure, or generic function, as
appropriate.

generic_instantiation ::=
package defining_program_unit_name is
new generic_package name [generic_actual_part];
| procedure defining_program_unit_name is
new generic_procedure_name [generic_actual_part];
| function defining_designator is
new generic_function_name [generic_actual_part];

generic_instantiation ::=
package defining_program_unit_name is
new generic_package name [generic_actualcpart);
| [overriding_indicator]
procedure defining_program_unit_name'is
new generic_procedure_name [generic_actual_part];
| [overriding_indicator]
function defining_designator is
new generic_function_name,.[generic_actual_part];

formal_object"declaration ::=
defining~identifier_list : mode subtype_mark [:= default_expression]

formalZobject_declaration ::=
defining_identifier_list : mode [null_exclusion] subtype_mark [:= default_expression]
| defining_identifier_list : mode access_definition [:= default_expression];

For a generic formal object of mode in out, the type of the actual shall resolve to the type of the formal.

by:

For a generic formal object of mode in out, the type of the actual shall resolve to the type determined by the
subtype_mark, or for a formal_object_declaration with an access_definition, to a specific anonymous access
type. If the anonymous access type is an access-to-object type, the type of the actual shall have the same designated
type as that of the access_definition. If the anonymous access type is an access-to-subprogram type, the type of the
actual shall have a designated profile which is type conformant with that of the access_definition.
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Insert after paragraph 7:

For a generic formal object of mode in, the actual shall be an expression. For a generic formal object of mode in
out, the actual shall be a name that denotes a variable for which renaming is allowed (see 8.5.1).

the new paragraphs:

De

Re|

by

Re|

by

In the case where the type of the formal is defined by an access_definition, the type of the actual and the type of the
formal:

e shall both be access-to-object types with statically matching designated subtypes and with both or neither
being access-to-constant types; or

e shall both be access-to-subprogram types with subtype conformant designated profiles.
For a formal_object_declaration with a null_exclusion or an access_definition that has a null_exclusion:

e if the actual matching the formal_object_declaration denotes the generic formal object of another generic
unit G, and the instantiation containing the actual occurs within the body of G or within the®ody of a
generic unit declared within the declarative region of G, then the declaration of the formal-object of G shall
have a null_exclusion;

e otherwise, the subtype of the actual matching the formal_object_declaration shalDexclude null. 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.

Jete paragraph 8:

The type of a generic formal object of mode in shall be nonlimited.

place paragraph 9:

A formal_object_declaration declares a generic formal object. The default mode is in. For a formal object of mode
in, the nominal subtype is the one denoted by the subtype_mark in the declaration of the formal. For a formal object
of mode in out, its type is determined by the subtype_matrk'in the declaration; its nominal subtype is nonstatic, even
if the subtype_mark denotes a static subtype.

A formal_object_declaration declares a generi¢, formal object. The default mode is in. For a formal object of mode
in, the nominal subtype is the one denoted by'the subtype_mark or access_definition in the declaration of the
formal. For a formal object of mode in outxits type is determined by the subtype_mark or access_definition in the
declaration; its nominal subtype is nosstatic, even if the subtype_mark denotes a static subtype; for a composite
type, its nominal subtype is unconstrained if the first subtype of the type is unconstrained, even if the subtype_mark
denotes a constrained subtype.

place paragraph 10:

In an instance, a formal_object_declaration of mode in declares a new stand-alone constant object whose
initialization expression is the actual, whereas a formal_object_declaration of mode in out declares a view whose
properties are identical to those of the actual.

In an instarce, a formal_object_declaration of mode in is a full constant declaration and declares a new stand-
alone.Censtant object whose initialization expression is the actual, whereas a formal_object_declaration of mode in
outdeclares a view whose properties are identical to those of the actual.

12.5 Formal Types

Replace paragraph 1:

A generic formal subtype can be used to pass to a generic unit a subtype whose type is in a certain class of types.
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by:

A generic formal subtype can be used to pass to a generic unit a subtype whose type is in a certain category of types.

Replace paragraph 3:

formal_type_definition ::=
formal_private_type_definition
| formal_derived_type_definition

[Tormal_discreie_type_definition

| formal_signed_integer_type_definition
| formal_modular_type_definition

| formal_floating_point_definition

| formal_ordinary_fixed_point_definition
| formal_decimal_fixed_point_definition
| formal_array_type_definition

| formal_access_type_definition

by:
formal_type_definition ::=

formal_private_type_definition

| formal_derived_type_definition

| formal_discrete_type_definition

| formal_signed_integer_type_definition

| formal_modular_type_definition

| formal_floating_point_definition

| formal_ordinary_fixed_point_definition

| formal_decimal_fixed_point_definition

| formal_array_type_definition

| formal_access_type_definition

| formal_interface_type_definition

Replace paragraph 6:

The form of a formal_type_definition determinessa class to which the formal type belongs. For a
formal_private_type_definition the reservedswords tagged and limited indicate the class (see 12.5.1). For a
formal_derived_type_definition the class_is\the derivation class rooted at the ancestor type. For other formal typq
the name of the syntactic category indicatésithe class; a formal_discrete_type_definition defines a discrete type,
and so on.

uEIJ

by:
The form of a formal_type definition determines a category (of types) to which the formal type belongs. For a
formal_private_type_definition the reserved words tagged and limited indicate the category of types (see 12.5.1).
For a formal_derived_type definition the category of types is the derivation class rooted at the ancestor type. Fof
other formal types, theyname of the syntactic category indicates the category of types; a
formal_discrete (type_definition defines a discrete type, and so on.

Replace paragraph 7:
The actualtype shall be in the class determined for the formal.

by:
The actual type shall be in the category determined for the formal.

Replace paragraph 8:

are as for any type in the determined class. For a formal type other than a formal derived type, these are the
predefined operators of the type. For an elementary formal type, the predefined operators are implicitly declared
immediately after the declaration of the formal type. For a composite formal type, the predefined operators are
implicitly declared either immediately after the declaration of the formal type, or later in its immediate scope
according to the rules of 7.3.1. In an instance, the copy of such an implicit declaration declares a view of the
predefined operator of the actual type, even if this operator has been overridden for the actual type. The rules specific
to formal derived types are given in 12.5.1.
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by:

The formal type also belongs to each category that contains the determined category. The primitive subprograms of
the type are as for any type in the determined category. For a formal type other than a formal derived type, these are
the predefined operators of the type. For an elementary formal type, the predefined operators are implicitly declared
immediately after the declaration of the formal type. For a composite formal type, the predefined operators are
implicitly declared either immediately after the declaration of the formal type, or later immediately within the
declarative region in which the type is declared according to the rules of 7.3.1. In an instance, the copy of such an

12

implicit declaration declares a view of the predefined operator of the actual type, even if this operator has been
overridden for the actual type. The rules specific to formal derived types are given in 12.5.1.

.5.1 Formal Private and Derived Types

Replace paragraph 1:

by

The class determined for a formal private type can be either limited or nonlimited, and either tagged(or-untagged; no
more specific class is known for such a type. The class determined for a formal derived type is the derivation class
rooted at the ancestor type.

In its most general form, the category determined for a formal private type is all types; but it can be restricted to only
nonlimited types or to only tagged types. The category determined for a formal derived type is the derivation class
rooted at the ancestor type.

Replace paragraph 3:

by

formal_derived_type_definition ::= [abstract] new subtype_mark [withprivate]

formal_derived_type_definition ::=
[abstract] [limited | synchronized] new subtype_mark [fand interface_list] with private]

Replace paragraph 5:

by

The ancestor subtype of a formal derived type is the¢ subtype denoted by the subtype_mark of the
formal_derived_type_definition. For a formal-dérived type declaration, the reserved words with private shall
appear if and only if the ancestor type is a tagged type; in this case the formal derived type is a private extension of
the ancestor type and the ancestor shall nof.be a class-wide type. Similarly, the optional reserved word abstract shall
appear only if the ancestor type is a tagged type.

The ancestor subtype of a formal*derived type is the subtype denoted by the subtype_mark of the
formal_derived_type_definition. For a formal derived type declaration, the reserved words with private shall
appear if and only if the-ancestor type is a tagged type; in this case the formal derived type is a private extension of
the ancestor type andtheancestor shall not be a class-wide type. Similarly, an interface_list or the optional reserved
words abstract or’synchronized shall appear only if the ancestor type is a tagged type. The reserved word limited or
synchronized shall appear only if the ancestor type and any progenitor types are limited types. The reserved word
synchronized(shall appear (rather than limited) if the ancestor type or any of the progenitor types are synchronized
interfaces:

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 reserved word synchronized appears in the declaration of the formal derived type, the actual type
shall be a synchronized tagged type.

Insert after paragraph 10:

e Ifthe ancestor subtype is an unconstrained discriminated subtype, then the actual shall have the same
number of discriminants, and each discriminant of the actual shall correspond to a discriminant of the
ancestor, in the sense of 3.7.
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the new paragraph:

e Ifthe ancestor subtype is an access subtype, the actual subtype shall exclude null if and only if the ancestor

subtype excludes null.

Replace paragraph 16:

The class determined for a formal private type is as follows:

by:

Replace paragraph 17:

by:

Replace paragraph 20:

by:

Replace paragraph 21:

The category determined for a formal private type is as follows:

Type Definition Determined Class

limited private the class of all types

private the class of all nonlimited types

tagged limited private the class of tagged types

tagged private the class of all nonlimited tagged types
Type Definition Determined Category

limited private the category of all types

private the category of all nonlimited types

tagged limited private the category of all tagged types
tagged private the category of all nonlimited tagged types

If the ancestor type is a composite type that is not an array type, the formal type inherits components from the
ancestor type (including discriminants if a new discriminant_part is not specified), as for a derived type defined Y
derived_type_definition (see:3'4).

If the ancestor type is.a:composite type that is not an array type, the formal type inherits components from the
ancestor type (including discriminants if a new discriminant_part is not specified), as for a derived type defined Y
derived_type _definition (see 3.4 and 7.3.1).

For afermal derived type, the predefined operators and inherited user-defined subprograms are determined by the
aneestor type, and are implicitly declared at the earliest place, if any, within the immediate scope of the formal typ
where the corresponding primitive subprogram of the ancestor is visible (see 7.3.1). In an instance, the copy of sug
an implicit declaration declares a view of the corresponding primitive subprogram of the ancestor of the formal

derived type, even if this primitive has been overridden for the actual type. When the ancestor of the formal derive
type is itself a formal type, the copy of the implicit declaration declares a view of the corresponding copied operati

=l

by:

Of The ancestor. I the case ot a formal private eXIension, NOWeVerT, te tag of the formal type 1S that of the actuat ty
so if the tag in a call is statically determined to be that of the formal type, the body executed will be that
corresponding to the actual type.

For a formal derived type, the predefined operators and inherited user-defined subprograms are determined by the
ancestor type and any progenitor types, and are implicitly declared at the earliest place, if any, immediately within
declarative region in which the formal type is declared, where the corresponding primitive subprogram of the

pe,

the

ancestor or progenitor is visible (see 7.3.1). In an instance, the copy of such an implicit declaration declares a view of
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In

the corresponding primitive subprogram of the ancestor or progenitor of the formal derived type, even if this
primitive has been overridden for the actual type. When the ancestor or progenitor of the formal derived type is itself
a formal type, the copy of the implicit declaration declares a view of the corresponding copied operation of the
ancestor or progenitor. In the case of a formal private extension, however, the tag of the formal type is that of the
actual type, so if the tag in a call is statically determined to be that of the formal type, the body executed will be that
corresponding to the actual type.

ja02

PzoT

S'Definite
S'Definite yields True if the actual subtype corresponding to S is definite; otherwise it yields False. The
value of this attribute is of the predefined type Boolean.

thg new paragraphs:

Re|

by

Dynamic Semantics

In the case where a formal type is tagged with unknown discriminants, and the actual type is a class-Wide type
T'Class:

e  For the purposes of defining the primitive operations of the formal type, each of the/prifnitive operations of
the actual type is considered to be a subprogram (with an intrinsic calling convention — see 6.3.1) whose
body consists of a dispatching call upon the corresponding operation of 7, with its formal parameters as the
actual parameters. If it is a function, the result of the dispatching call is retGrned.

e Ifthe corresponding operation of 7 has no controlling formal parametérs) then the controlling tag value is
determined by the context of the call, according to the rules for tag-ifideterminate calls (see 3.9.2 and 5.2).
In the case where the tag would be statically determined to be thafrof the formal type, the call raises
Program_Error. If such a function is renamed, any call on the renaming raises Program_Error.

place paragraph 24:

9 In accordance with the general rule that the actual type shall belong to the class determined for the formal (see 12.5,
"Formal Types"):

9 In accordance with the general rule that thecactual type shall belong to the category determined for the formal (see
12.5, "Formal Types"):

12.5.2 Formal Scalar Types

Re|

by

place paragraph 1:

A formal scalar type is one defined by any of the formal_type_definitions in this subclause. The class determined
for a formal scalar type is discrete, signed integer, modular, floating point, ordinary fixed point, or decimal.

A formal scalar typeNis one defined by any of the formal_type_definitions in this subclause. The category
determined for@ formal scalar type is the category of all discrete, signed integer, modular, floating point, ordinary
fixed point,.or.decimal types.

12.5.3 . Formal Array Types

Re|

blace paragraph 1:

The class determined for a formal array type is the class of all array types.

by:

The category determined for a formal array type is the category of all array types.

132 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

12.5.4 Formal Access Types

Replace paragraph 1:
The class determined for a formal access type is the class of all access types.
by:
The category determined for a formal access type is the category of all access types.

Replace paragraph 4:

If and only if the general_access_modifier constant applies to the formal, the actual shall be an access-to-Const:

type. If the general_access_modifier all applies to the formal, then the actual shall be a general access*to-variab

type (see 3.10).
by:

If and only if the general_access_modifier constant applies to the formal, the actual shall.be’an access-to-const:
type. If the general_access_modifier all applies to the formal, then the actual shall bela_géneral access-to-variab)
type (see 3.10). If and only if the formal subtype excludes null, the actual subtype shall exclude null.

12.5.5 Formal Interface Types

Insert new clause:
The category determined for a formal interface type is the category-0fall interface types.
Syntax
formal_interface_type_definition ::= interface_type_definition
Legality Rules
The actual type shall be a descendant of every progenitor of the formal type.

The actual type shall be a limited, task, protectedyor synchronized interface if and only if the formal type is also,
respectively, a limited, task, protected, or synchronized interface.

Examples
type Root Work Item is ,tagged private;

generic

type Managed Task\is task interface;

type Work Item(<>) is new Root Work Item with private;
package ServergManager is

task type-Server is new Managed Task with

entry \Start (Data : in out Work Item);

end Serwver;

end Server Manager;

This geneTicrallows an application to establish a standard interface that all tasks need to implement so they can be
managed appropriately by an application-specific scheduler.

12.6-Formal Subprograms

Replace paragraph 2:

hnt
le

hnt
le

formai—subprogram_—dectaratiom——=withrsubprogram_specification{is subprogram_—defautt];

by:
formal_subprogram_declaration ::= formal_concrete_subprogram_declaration
| formal_abstract_subprogram_declaration
formal_concrete_subprogram_declaration ::=
with subprogram_specification [is subprogram_default];
formal_abstract_subprogram_declaration ::=
with subprogram_specification is abstract [subprogram_default];
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Replace paragraph 3:

by:

subprogram_default ::= default_name | <>

subprogram_default ::= default_name | <> | null

Insert after paragraph 4:

thg

default_name ::= name
new paragraph:

A subprogram_default of null shall not be specified for a formal function or for a
formal_abstract_subprogram_declaration.

Indert after paragraph 8:

The profiles of the formal and actual shall be mode-conformant.

thg new paragraphs:

For a parameter or result subtype of a formal_subprogram_declaration that has an explicitnull_exclusion:

e if the actual matching the formal_subprogram_declaration denotes a generic formal object of another
generic unit G, and the instantiation containing the actual that occurs within the' body of a generic unit G or
within the body of a generic unit declared within the declarative region of'thé generic unit G, then the
corresponding parameter or result type of the formal subprogram of G\shall have a null_exclusion;

e otherwise, the subtype of the corresponding parameter or result type of the actual matching the
formal_subprogram_declaration shall exclude null. In addition’to the places where Legality Rules
normally apply (see 12.3), this rule applies also in the private‘part of an instance of a generic unit.

If a formal parameter of a formal_abstract_subprogram_degclaration is of a specific tagged type T or of an
anonymous access type designating a specific tagged type 75.71$ called a controlling type of the
formal_abstract_subprogram_declaration. Similarly, ifithe result of a
formal_abstract_subprogram_declaration for a funefion is of a specific tagged type T or of an anonymous access
type designating a specific tagged type 7, T is called a\controlling type of the
formal_abstract_subprogram_declaration. A:férmal_abstract_subprogram_declaration shall have exactly one
controlling type.

The actual subprogram for a formal_abstract_subprogram_declaration shall be a dispatching operation of the
controlling type or of the actual type corresponding to the controlling type.

Indert after paragraph 10:

If a generic unit has a subprogram_default specified by a box, and the corresponding actual parameter is omitted,
then it is equivalent to an eéxplicit actual parameter that is a usage name identical to the defining name of the formal.

thg new paragraphs:

If a generic unit hias)a subprogram_default specified by the reserved word null, and the corresponding actual
parameter is omitted, then it is equivalent to an explicit actual parameter that is a null procedure having the profile
given in the<formal_subprogram_declaration.

The subpregram declared by a formal_abstract_subprogram_declaration with a controlling type T is a
dispatehing operation of type 7.

Replace paragraph 16:

18 The actual subprogram cannot be abstract (see 3.9.3).

by:

18 The actual subprogram cannot be abstract unless the formal subprogram is a
formal_abstract_subprogram_declaration (see 3.9.3).

19 The subprogram declared by a formal_abstract_subprogram_declaration is an abstract subprogram. All calls on
a subprogram declared by a formal_abstract_subprogram_declaration must be dispatching calls. See 3.9.3.

20 A null procedure as a subprogram default has convention Intrinsic (see 6.3.1).
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Replace paragraph 18:

with function "+" (X, Y : Item) return Item is <>;
with function Image (X : Enum) return String is Enum'Image;
with procedure Update is Default Update;

by:

with function "+" (X, Y : Item) return Item is <>;

with function Tmage (X : Enum) return String is Fnum'Image;

with procedure Update is Default Update;

with procedure Pre Action(X : in Item) is null; -- defaults to no action

with procedure Write (S : not null access Root Stream Type'Class;
Desc : Descriptor) N N
is abstract Descriptor'Write; —-seel3.13.2

-— Dispatching operation on Descriptor with default

12.7 Formal Packages

Replace paragraph 3:
formal_package_actual_part ::=
(<>) | [generic_actual_part]
by:
formal_package_actual_part ::=
([others =>] <>)

| [generic_actual_part]
| (formal_package_association {, formal_package_assogiation}, others => <>)

formal_package_association ::=
generic_association
| generic_formal _parameter_selector_name => <>

Any positional formal_package_associations shall precede any named formal_package_associations.

Insert after paragraph 4:
The generic_package name shall denoteia generic package (the template for the formal package); the formal
package is an instance of the template-

the new paragraph:

A formal_package_actual part shall contain at most one formal_package association for each formal
parameter. If the formal_package_actual_part does not include "others => <>", each formal parameter withoutfan
association shall have<a.default_expression or subprogram_default.

Replace paragraph 5:
The actual shallbe an instance of the template. If the formal_package_actual_part is (<>), then the actual may Qe

any instance of the template; otherwise, each actual parameter of the actual instance shall match the corresponding
actual pasameter of the formal package (whether the actual parameter is given explicitly or by default), as follows:

by:
The actual shall be an instance of the template. If the formal_package_actual_part is (<>) or (others => <>), then
the actual may be any instance of the template; otherwise, certain of the actual parameters of the actual instance shill
match the corresponding actual parameters of the formal package, determined as follows:

e Ifthe formal_package actual_part includes generic_associations as well as associations with <>, then
only the actual parameters specified explicitly with generic_associations are required to match;

e Otherwise, all actual parameters shall match, whether any actual parameter is given explicitly or by default.

The rules for matching of actual parameters between the actual instance and the formal package are as follows:
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Re

place paragraph 6:

e For a formal object of mode in the actuals match if they are static expressions with the same value, or if they
statically denote the same constant, or if they are both the literal null.

by:

Re

by

e For a formal object of mode in, the actuals match if they are static expressions with the same value, or if
they statically denote the same constant, or if they are both the literal null.

Llace paragraph 10:

The visible part of a formal package includes the first list of basic_declarative_items of the
package_specification. In addition, if the formal_package_actual_part is (<>), it also includes the
generic_formal_part of the template for the formal package.

The visible part of a formal package includes the first list of basic_declarative_items of the
package_specification. In addition, for each actual parameter that is not required to match, a copy-of the
declaration of the corresponding formal parameter of the template is included in the visible patt of the formal
package. If the copied declaration is for a formal type, copies of the implicit declarations of the primitive
subprograms of the formal type are also included in the visible part of the formal package:

For the purposes of matching, if the actual instance 4 is itself a formal package, thefuthe actual parameters of 4 are
those specified explicitly or implicitly in the formal_package_actual_part for-4; plus, for those not specified, the
copies of the formal parameters of the template included in the visible part ofA;

Indert after paragraph 11:

For the purposes of matching, if the actual instance 4 is itself a formal ‘package, then the actual parameters of 4 are
those specified explicitly or implicitly in the formal_package_actual_part for 4, plus, for those not specified, the
copies of the formal parameters of the template included in thevisible part of 4.

thg new paragraphs:

Examples
Example of a generic package with formal package parameters:

with Ada.Containers.Ordered Maps; --seed.18.6
generic
with package Mapping 1 istnew Ada.Containers.Ordered Maps (<>);
with package Mapping ,2\is new Ada.Containers.Ordered Maps
(Key Type => Mapping l.Element Type,
others => <>);
package Ordered Joinvis
-— Provide a "join"-between two mappings

subtype Key Type is Mapping 1.Key Type;
subtype E¥ement Type is Mapping 2.Element Type;

function Lookup (Key : Key Type) return Element Type;

end\Ordered Join;

Example of an instantiation of a package with formal packages:

with Ada.Containers.Ordered Maps;

package Symbol Package is
type String Id is
type Symbol Info is
package String Table is new Ada.Containers.Ordered Maps

(Key Type => String,
Element Type => String Id);
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package Symbol Table is new Ada.Containers.Ordered Maps
(Key Type => String Id,
Element Type => Symbol Info);

package String Info is new Ordered Join(Mapping 1 => String Table,
Mapping 2 => Symbol Table);

Apple Info : constant Symbol Info := String Info.Lookup ("Apple");

end Symbol Package;
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Section 13: Representation Issues

13.1 Representation Items

Replace paragraph 7:

by

Re|

by

The representation of an object consists of a certain number of bits (the size of the object). These are the bits that are
normally read or updated by the machine code when loading, storing, or operating-on the value of the object. This
includes some padding bits, when the size of the object is greater than the size of its subtype. Such padding bits are
considered to be part of the representation of the object, rather than being gaps between objects, if these bits are
normally read and updated.

The representation of an object consists of a certain number of bits (the size of the object). For an object of an
elementary type, these are the bits that are normally read or updated by the machine code when lodding, storing, or
operating-on the value of the object. For an object of a composite type, these are the bits reserved for this object, and
include bits occupied by subcomponents of the object. If the size of an object is greater than¢that of its subtype, the
additional bits are padding bits. For an elementary object, these padding bits are normally,read and updated along
with the others. For a composite object, padding bits might not be read or updated in any given composite operation,
depending on the implementation.

place paragraph 11:

Operational and representation aspects of a generic formal parameter are the Same as those of the actual. Operational
and representation aspects of a partial view are the same as those of the full view. A type-related representation item
is not allowed for a descendant of a generic formal untagged type.

Operational and representation aspects of a generic formal parameter are the same as those of the actual. Operational
and representation aspects are the same for all views of.a-fype. A type-related representation item is not allowed for a
descendant of a generic formal untagged type.

Indert after paragraph 13:

A representation or operational item that is not’supported by the implementation is illegal, or raises an exception at
run time.

thg new paragraph:

Re|

by

A type_declaration is illegal if'it has one or more progenitors, and a representation item applies to an ancestor, and
this representation item conflicts with the representation of some other ancestor. The cases that cause conflicts are
implementation defined.

place paragraph 15.1¢

In contrast, whetheJoperational aspects are inherited by a derived type depends on each specific aspect. When
operational aspeets are inherited by a derived type, aspects that were directly specified before the declaration of the
derived type;or (in the case where the parent is derived) that were inherited by the parent type from the grandparent
type areinherited. An inherited operational aspect is overridden by a subsequent operational item that specifies the
same-aspect of the type.

In contrast, whether operational aspects are inherited by an untagged derived type depends on each specific aspect.
Operational aspects are never inherited for a tagged type. When operational aspects are inherited by an untagged
derived type, aspects that were directly specified by operational items that are visible at the point of the derived type
declaration, or (in the case where the parent is derived) that were inherited by the parent type from the grandparent
type are inherited. An inherited operational aspect is overridden by a subsequent operational item that specifies the
same aspect of the type.

When an aspect that is a subprogram is inherited, the derived type inherits the aspect in the same way that a derived
type inherits a user-defined primitive subprogram from its parent (see 3.4).
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Insert after paragraph 18.1:

If an operational aspect is specified for an entity (meaning that it is either directly specified or inherited), then that
aspect of the entity is as specified. Otherwise, the aspect of the entity has the default value for that aspect.

the new paragraph:

A representation item that specifies an aspect of representation that would have been chosen in the absence of the
representation item is said to be confirming.

Insert after paragraph 21:
The recommended level of support for all representation items is qualified as follows:
the new paragraph:

e A confirming representation item should be supported.

Replace paragraph 24:

e An aliased component, or a component whose type is by-reference, should always e allocated at an
addressable location.

by:

e An implementation need not support a nonconfirming representation.tem if it could cause an aliased object
or an object of a by-reference type to be allocated at a nonaddressable location or, when the alignment
attribute of the subtype of such an object is nonzero, at an address that is not an integral multiple of that
alignment.

e An implementation need not support a nonconfirming representation item if it could cause an aliased object
of an elementary type to have a size other than that-which would have been chosen by default.

e An implementation need not support a nonconfirming representation item if it could cause an aliased object
of a composite type, or an object whose type is by-reference, to have a size smaller than that which would
have been chosen by default.

e An implementation need not support a‘nonconfirming subtype-specific representation item specifying an
aspect of representation of an indefinite or abstract subtype.

For purposes of these rules, the determination of whether a representation item applied to a type could cause an

object to have some property is basedsolely on the properties of the type itself, not on any available information
about how the type is used. In particular, it presumes that minimally aligned objects of this type might be declared fat
some point.

13.2 Pragma Pack

Insert after paragraph 6:

If a type is packed, then the implementation should try to minimize storage allocated to objects of the type, possibl
at the expense of speed of accessing components, subject to reasonable complexity in addressing calculations.

~<

the new_paragraph:

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

13.3 Representation Attributes

Insert after paragraph 8:

A storage element is an addressable element of storage in the machine. A word is the largest amount of storage that
can be conveniently and efficiently manipulated by the hardware, given the implementation's run-time model. A word
consists of an integral number of storage elements.
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the new paragraph:

De

Re|

by

Re|

by

De|

Re|

by

A machine scalar is an amount of storage that can be conveniently and efficiently loaded, stored, or operated upon
by the hardware. Machine scalars consist of an integral number of storage elements. The set of machine scalars is
implementation defined, but must include at least the storage element and the word. Machine scalars are used to
interpret component_clauses when the nondefault bit ordering applies.

lete paragraph 18:

e  Objects (including subcomponents) that are aliased or of a by-reference type should be allocated on storage
element boundaries.

place paragraph 22:
For a prefix X that denotes a subtype or object:

For a prefix X that denotes an object:

place paragraph 23:

X'Alignment
The Address of an object that is allocated under control of the implementation is an integral multiple of the
Alignment of the object (that is, the Address modulo the Alignment is zerd): The offset of a record
component is a multiple of the Alignment of the component. For an object that is not allocated under control
of the implementation (that is, one that is imported, that is allocated®y;a user-defined allocator, whose
Address has been specified, or is designated by an access value returned by an instance of
Unchecked Conversion), the implementation may assume that the Address is an integral multiple of its
Alignment. The implementation shall not assume a stricter,alignment.

X'Alignment
The value of this attribute is of type universal _integer, and nonnegative; zero means that the object is not
necessarily aligned on a storage element boundary. If X'Alignment is not zero, then X is aligned on a storage
unit boundary and X'Address is an integral-ultiple of X'Alignment (that is, the Address modulo the
Alignment is zero).

Jete paragraph 24:
The value of this attribute is eftype universal _integer, and nonnegative; zero means that the object is not
necessarily aligned on a storage element boundary.

place paragraph 25:

Alignment may be specified for first subtypes and stand-alone objects via an attribute_definition_clause;
the expression of such a clause shall be static, and its value nonnegative. If the Alignment of a subtype is
specified, then the Alignment of an object of the subtype is at least as strict, unless the object's Alignment is
also specified. The Alignment of an object created by an allocator is that of the designated subtype.

‘Alignment may be specified for stand-alone objects via an attribute_definition_clause; the expression of
such a clause shall be static, and its value nonnegative.

For'every subtype S:

S'Alignment
The value of this attribute is of type universal _integer, and nonnegative.

For an object X of subtype S, if S'Alignment is not zero, then X'Alignment is a nonzero integral multiple of
S'Alignment unless specified otherwise by a representation item.

Alignment may be specified for first subtypes via an attribute_definition_clause; the expression of such a
clause shall be static, and its value nonnegative.
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Delete paragraph 26:
If an Alignment is specified for a composite subtype or object, this Alignment shall be equal to the least
common multiple of any specified Alignments of the subcomponent subtypes, or an integer multiple thereof.
Replace paragraph 28:

If the Alignment is specified for an object that is not allocated under control of the implementation, execution is
erroneons if the object is nat aligned according to the Alignment

by:
For an object that is not allocated under control of the implementation, execution is erroneous if the object isnot
aligned according to its Alignment.

Replace paragraph 30:

e An implementation should support specified Alignments that are factors and multiplés-of the number of
storage elements per word, subject to the following:

by:
e An implementation should support an Alignment clause for a discrete type; fixed point type, record type, pr
array type, specifying an Alignment value that is zero or a power of twoi-subject to the following:

Replace paragraph 31:

e An implementation need not support specified Alignments for;eombinations of Sizes and Alignments that
cannot be easily loaded and stored by available machinednstructions.

by:
e An implementation need not support an Alignmentelause for a signed integer type specifying an Alignmdnt
greater than the largest Alignment value that is.ever chosen by default by the implementation for any signgd
integer type. A corresponding limitation may.be imposed for modular integer types, fixed point types,
enumeration types, record types, and array types.
Replace paragraph 32:

e An implementation need not support specified Alignments that are greater than the maximum Alignment the
implementation ever returnsby default.

by:

e An implementation.néed not support a nonconfirming Alignment clause which could enable the creation ¢f
an object of anielementary type which cannot be easily loaded and stored by available machine instructiomns.

e An implenientation need not support an Alignment specified for a derived tagged type which is not a
multiple ‘ef’the Alignment of the parent type. An implementation need not support a nonconfirming
Alignment specified for a derived untagged by-reference type.

Delete paragraph 34:

o/~ Same as above, for subtypes, but in addition:

Insért-after paragraph 35:

e For stand-alone library-level objects of statically constrained subtypes, the implementation should support
all Alignments supported by the target linker. For example, page alignment is likely to be supported for sych

objects, but not for subtypes.
the new paragraph:

e For other objects, an implementation should at least support the alignments supported for their subtype,
subject to the following:

e Animplementation need not support Alignments specified for objects of a by-reference type or for objects
of types containing aliased subcomponents if the specified Alignment is not a multiple of the Alignment of
the subtype of the object.
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Delete paragraph 37:

4 The Alignment of a composite object is always equal to the least common multiple of the Alignments of
its components, or a multiple thereof.

Replace paragraph 42:

The recommended level of support for the Size attribute of objects is:

by

The size of an array object should not include its bounds.

The recommended level of support for the Size attribute of objects is the same as for subtypes (see below), except
that only a confirming Size clause need be supported for an aliased elementary object.

Dejete paragraph 43:

e A Size clause should be supported for an object if the specified Size is at least as large as its'subtype's Size,
and corresponds to a size in storage elements that is a multiple of the object's Alignment (ifithe Alignment is
nonzero).

Replace paragraph 50:

by

Inde

If the Size of a subtype is specified, and allows for efficient independent addressability (see 9.10) on the target
architecture, then the Size of the following objects of the subtype should equal the.Size of the subtype:

If the Size of a subtype allows for efficient independent addressability (see. 9:1'0) on the target architecture, then the
Size of the following objects of the subtype should equal the Size of the subtype:

rt after paragraph 56:

e For a subtype implemented with levels of indirection,.the Size should include the size of the pointers, but
not the size of what they point at.

theg new paragraph:

e An implementation should support a Size clause for a discrete type, fixed point type, record type, or array
type, subject to the following:

e Animplementation need not sapport a Size clause for a signed integer type specifying a Size greater
than that of the largest signed-integer type supported by the implementation in the absence of a size
clause (that is, when the-$iz¢ is chosen by default). A corresponding limitation may be imposed for
modular integer types, fixed point types, enumeration types, record types, and array types.

e A nonconfirming'size clause for the first subtype of a derived untagged by-reference type need not be
supported.

Replace paragraph 77:

by

8 The following language-defined attributes are specifiable, at least for some of the kinds of entities to which they
apply: Address, Size, Component_Size, Alignment, External Tag, Small, Bit_Order, Storage Pool, Storage Size,
WritesOutput, Read, Input, and Machine Radix.

8 The following language-defined attributes are specifiable, at least for some of the kinds of entities to which they
apply: Address, Alignment, Bit Order, Component_Size, External Tag, Input, Machine Radix, Output, Read, Size,
Small, Storage Pool, Storage Size, Stream_Size, and Write.

Replace paragraph 85:

by:

142

function My Read(Stream : access Ada.Streams.Root Stream Type'Class)
return T;
for T'Read use My Read; -- seel3.13.2

function My Input (Stream : not null access Ada.Streams.Root Stream Type'Class)
return T;
for T'Input use My Input; -- seel3.13.2
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13.4 Enumeration Representation Clauses

Replace paragraph 6:

The expressions given in the array_aggregate shall be static, and shall specify distinct integer codes for each value
of the enumeration type; the associated integer codes shall satisfy the predefined ordering relation of the type.

by:

Each component of the array_aggregate shall be given by an expression rather than a <>. The expressions given
in the array_aggregate shall be static, and shall specify distinct integer codes for each value of the enumeration
type; the associated integer codes shall satisfy the predefined ordering relation of the type.

13.5.1 ecord Representation Clauses

Replace paragraph 8:

The first_subtype local_name of a record_representation_clause shall denote a spegific nonlimited record or
record extension subtype.

by:
The first _subtype local_name of a record_representation_clause shall dénete a specific record or record
extension subtype.

Insert after paragraph 10:

The position, first_bit, and last_bit shall be static expressions. Thie value of position and first_bit shall be
nonnegative. The value of last_bit shall be no less than first bit -1.

the new paragraphs:

If the nondefault bit ordering applies to the type, then &ither:
e the value of last_bit shall be less than the’size of the largest machine scalar; or

e the value of first_bit shall be zero and the value of last_bit + 1 shall be a multiple of System.Storage Un

—

Replace paragraph 13:

A record_representation_clause’(without the mod_clause) specifies the layout. The storage place attributes (spe
13.5.2) are taken from the values of the position, first_bit, and last_bit expressions after normalizing those values|so
that first_bit is less than Storage® Unit.

by:
A record_representation_clause (without the mod_clause) specifies the layout.

If the default bitordering applies to the type, the position, first_bit, and last_bit of each component_clause
directly specify-the position and size of the corresponding component.

If the nendefault bit ordering applies to the type then the layout is determined as follows:

o~ the component_clauses for which the value of last_bit is greater than or equal to the size of the largest
machine scalar directly specify the position and size of the corresponding component;

e for other component_clauses, all of the components having the same value of position are considered tp
be part of a single machine scalar, located at that position; this machine scalar has a size which is the
smallest machine scalar size larger than the largest last_bit for all component_clauses at that position; fthe

first_bit and last_bit of each component_clause are then interpreted as bit offsets in this machine scalar.

Insert after paragraph 17:
The recommended level of support for record_representation_clauses is:
the new paragraph:

¢ An implementation should support machine scalars that correspond to all of the integer, floating point, and
address formats supported by the machine.
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Re

place paragraph 20:

e Ifthe default bit ordering applies to the declaration of a given type, then for a component whose subtype's
Size is less than the word size, any storage place that does not cross an aligned word boundary should be
supported.

by:

e For a component with a subtype whose Size is less than the word size, any storage place that does not cross

an aligned word boundary should be supported.

13.5.2 Storage Place Attributes

Re

by

Re

by

Re

by

place paragraph 2:

R.C'Position
Denotes the same value as R.C'Address — R'Address. The value of this attribute is of the type
universal_integer.

R.C'Position
If the nondefault bit ordering applies to the composite type, and if a componeént_clause specifies the
placement of C, denotes the value given for the position of the component’_cClause; otherwise, denotes the
same value as R.C'Address — R'Address. The value of this attribute is of\the type universal_integer.

place paragraph 3:

R.C'First_Bit
Denotes the offset, from the start of the first of the storagedelements occupied by C, of the first bit occupied
by C. This offset is measured in bits. The first bit of a storage element is numbered zero. The value of this
attribute is of the type universal_integer.

R.C'First_Bit
If the nondefault bit ordering applies to the ;composite type, and if a component_clause specifies the
placement of C, denotes the value given\for the first_bit of the component_clause; otherwise, denotes the
offset, from the start of the first of the storage elements occupied by C, of the first bit occupied by C. This
offset is measured in bits. The firgt.bit of a storage element is numbered zero. The value of this attribute is of
the type universal_integer.

place paragraph 4:

R.C'Last_Bit
Denotes the offset, from the start of the first of the storage elements occupied by C, of the last bit occupied
by C. This offset is measured in bits. The value of this attribute is of the type universal integer.

R.C'Last_Bit
If thé':nondefault bit ordering applies to the composite type, and if a component_clause specifies the
placement of C, denotes the value given for the last_bit of the component_clause; otherwise, denotes the
offset, from the start of the first of the storage elements occupied by C, of the last bit occupied by C. This
offset is measured in bits. The value of this attribute is of the type universal integer.

13.5.3 Bit Ordering

Re

place paragraph 8:

e IfWord Size = Storage Unit, then the implementation should support the nondefault bit ordering in
addition to the default bit ordering.
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by:
e The implementation should support the nondefault bit ordering in addition to the default bit ordering.
NOTES

13 Bit_Order clauses make it possible to write record_representation_clauses that can be ported between machines
having different bit ordering. They do not guarantee transparent exchange of data between such machines.

13.7 The Package System

Replace paragraph 3:

package System is
pragma Preelaborate (System);

by:
package System is
pragma Pure (System);
In paragraph 15 replace:
Default Bit Order : constant Bit Order;
by:
Default Bit Order : constant Bit Order := implementation-defined;

Replace paragraph 34:

Address is of a definite, nonlimited type. Address represents fnachine addresses capable of addressing individual
storage elements. Null Address is an address that is distinét from the address of any object or program unit.

by:
Address is a definite, nonlimited type with preelaborable initialization (see 10.2.1). Address represents machine

addresses capable of addressing individual storage-elements. Null Address is an address that is distinct from the
address of any object or program unit.

Replace paragraph 35:
See 13.5.3 for an explanation of Bit\Order and Default Bit Order.

by:
Default Bit Order shall be a-static constant. See 13.5.3 for an explanation of Bit Order and Default Bit Order.

Replace paragraph 36:

An implementation-may add additional implementation-defined declarations to package System and its children.
However, it is usually better for the implementation to provide additional functionality via implementation-defined
children of System. Package System may be declared pure.

by:
An\implementation may add additional implementation-defined declarations to package System and its children.

However, it is usually better for the implementation to provide additional functionality via implementation-defined
children of System.

1T3.7.T The Package System.Storage_Elements

Replace paragraph 2:

package System.Storage Elements is
pragma Preelaborate (System.Storage Elements);

by:
package System.Storage Elements is
pragma Pure (Storage Elements);
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Delete paragraph 15:

Package System.Storage Elements may be declared pure.

13.7.2 The Package System.Address_To_Access_Conversions

Replace paragraph 5:

by

13

The To_Pointer and To_Address subprograms convert back and forth between values of types Object Pointer and
Address. To_Pointer(X'Address) is equal to X'Unchecked Access for any X that allows Unchecked Access.
To_Pointer(Null Address) returns null. For other addresses, the behavior is unspecified. To Address(null) returns
Null Address (for null of the appropriate type). To_Address(Y), where Y /= null, returns Y.all'Address.

The To_Pointer and To_Address subprograms convert back and forth between values of types Object Pointer and
Address. To_Pointer(X'Address) is equal to X'Unchecked Access for any X that allows Unchecked (Access.
To_Pointer(Null Address) returns null. For other addresses, the behavior is unspecified. To Address(null) returns
Null Address. To_Address(Y), where Y /= null, returns Y.all'Address.

.8 Machine Code Insertions

Replace paragraph 10:

by

13

16 Machine code functions are exempt from the rule that a return_statementis required. In fact, return_statements
are forbidden, since only code_statements are allowed.

16 Machine code functions are exempt from the rule that a refush,statement is required. In fact, return statements are
forbidden, since only code_statements are allowed.

.9 Unchecked Type Conversions

Replace paragraph 11:

by

Otherwise, the effect is implementation defined; in particular, the result can be abnormal (see 13.9.1).

Otherwise, if the result type is scalarsthe tesult of the function is implementation defined, and can have an invalid
representation (see 13.9.1). If the result type is nonscalar, the effect is implementation defined; in particular, the
result can be abnormal (see 13.9:1).

Replace paragraph 14:

by

13

The Size of an array ebject should not include its bounds; hence, the bounds should not be part of the converted data.

Since the Siz€of“an array object generally does not include its bounds, the bounds should not be part of the
converted data.

.94 ¢ Data Validity

R

(1]

place paragraph 6.

e The object is not scalar, and is passed to an in out or out parameter of an imported procedure or language-
defined input procedure, if after return from the procedure the representation of the parameter does not
represent a value of the parameter's subtype.
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by:

e The object is not scalar, and is passed to an in out or out parameter of an imported procedure, the Read
procedure of an instance of Sequential 10, Direct IO, or Storage 10, or the stream attribute T'Read, if after
return from the procedure the representation of the parameter does not represent a value of the parameter's
subtype.

e The object is the return object of a function call of a nonscalar type, and the function is an imported

fUIlLLiUIl, dll illbldllbc Uf Uubhcukcd_Cquu biUll, Of th SUCAIIL dlll i‘l)l,lLC T'Iuput, lf dflcl TCLUITI flUlll LhC
function the representation of the return object does not represent a value of the function's subtype.

For an imported object, it is the programmer's responsibility to ensure that the object remains in a normal state.

Replace paragraph 12:

A call to an imported function or an instance of Unchecked Conversion is erroneous if the resultis'scalar, and the
result object has an invalid representation.

by:
A call to an imported function or an instance of Unchecked Conversion is erroneous if the result is scalar, the result
object has an invalid representation, and the result is used other than as the expression of an
assignment_statement or an object_declaration, or as the prefix of a Valid atfribute. If such a result object is
used as the source of an assignment, and the assigned value is an invalid represéntation for the target of the
assignment, then any use of the target object prior to a further assignment to-the target object, other than as the pref
of a Valid attribute reference, is erroneous.

X

13.9.2 The Valid Attribute

Insert after paragraph 12:
20 X'Valid is not considered to be a read of X; hence, it is not an error to check the validity of invalid data.
the new paragraph:

22 The Valid attribute may be used to cheek the result of calling an instance of Unchecked Conversion (or any othg
operation that can return invalid values). However, an exception handler should also be provided because
implementations are permitted to raiseé Constraint Error or Program_Error if they detect the use of an invalid
representation (see 13.9.1).

=3

13.11 Storage Management

Replace paragraph 2:

A storage pool is a-variable of a type in the class rooted at Root Storage Pool, which is an abstract limited
controlled type..By-default, the implementation chooses a standard storage pool for each access type. The user mgy
define new pool-types, and may override the choice of pool for an access type by specifying Storage Pool for the

type.
by:

A storage pool is a variable of a type in the class rooted at Root Storage Pool, which is an abstract limited
controlled type. By default, the implementation chooses a standard storage pool for each access-to-object type. TH
user may define new pool types, and may override the choice of pool for an access-to-object type by specifying
Storage Pool for the type.

[¢]

Replace paragraph 6:
type Root Storage Pool is
abstract new Ada.Finalization.Limited Controlled with private;
by:
type Root Storage Pool is

abstract new Ada.Finalization.Limited Controlled with private;
pragma Preelaborable Initialization(Root Storage Pool);
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Replace paragraph 12:
For every access subtype S, the following representation attributes are defined:
by:

For every access-to-object subtype S, the following representation attributes are defined:

Replace paragraph 25:

A storage pool for an anonymous access type should be created at the point of an allocator for the type, and be
reclaimed when the designated object becomes inaccessible.

by
The storage pool used for an allocator of an anonymous access type should be determined as follows:

e Ifthe allocator is defining a coextension (see 3.10.2) of an object being created by an outer allocator, then
the storage pool used for the outer allocator should also be used for the coextension;

e For other access discriminants and access parameters, the storage pool should be created.at-the point of the
allocator, and be reclaimed when the allocated object becomes inaccessible;

e  Otherwise, a default storage pool should be created at the point where the anonymous access type is
elaborated; such a storage pool need not support deallocation of individual objects.

13.11.1 The Max_Size_In_Storage_Elements Attribute

Replace paragraph 3:

Denotes the maximum value for Size In_Storage Elements that will-b€ requested via Allocate for an access type
whose designated subtype is S. The value of this attribute is of type wniversal_integer.

by
Denotes the maximum value for Size In_Storage Elements;that could be requested by the implementation via
Allocate for an access type whose designated subtype i8.S. For a type with access discriminants, if the
implementation allocates space for a coextension in.the same pool as that of the object having the access
discriminant, then this accounts for any calls on Allecate that could be performed to provide space for such
coextensions. The value of this attribute is of type universal_integer.

13.11.2 Unchecked Storage Deallocation

Replace paragraph 9:

3. Free(X), when X is'not equal to null first performs finalization, as described in 7.6. It then deallocates the
storage occupied by the object designated by X. If the storage pool is a user-defined object, then the storage
is deallocated by calling Deallocate, passing access_to_variable subtype name'Storage Pool as the Pool
parameter. Storage Address is the value returned in the Storage Address parameter of the corresponding
Allocatecdll. Size In_Storage Elements and Alignment are the same values passed to the corresponding
Allogat€ call. There is one exception: if the object being freed contains tasks, the object might not be
deallocated.

by

3. Free(X), when X is not equal to null first performs finalization of the object designated by X (and any
coextensions of the object — see 3.10.2), as described in 7.6.1. It then deallocates the storage occupied by

the object designated by X (and any coextensions). If the storage pool is a user-defined object, then the
storage is deallocated by calling Deallocate, passing access_to_variable subtype name'Storage Pool as the
Pool parameter. Storage Address is the value returned in the Storage Address parameter of the
corresponding Allocate call. Size In Storage Elements and Alignment are the same values passed to the
corresponding Allocate call. There is one exception: if the object being freed contains tasks, the object
might not be deallocated.
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Replace paragraph 10:
After Free(X), the object designated by X, and any subcomponents thereof, no longer exist; their storage can be
reused for other purposes.

by:
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.

13.12 Pragma Restrictions

Replace paragraph 4:

restriction ::= restriction_identifier
| restriction_parameter_identifier => expression

by:
restriction ::= restriction_identifier
| restriction_parameter_identifier => restriction_parameter_argument

restriction_parameter_argument ::= name | expression

Replace paragraph 7:

The set of restrictions is implementation defined.
by:

The set of restrictions is implementation defined.

Replace paragraph 10:

30 Restrictions intended to facilitate the construction of efficient tasking run-time systems are defined in D.7. Safety
and security-related restrictions are defined in Hu4”

by:
30 Restrictions intended to facilitate the construction of efficient tasking run-time systems are defined in D.7.
Restrictions intended for use when,eonstructing high integrity systems are defined in H.4.

13.12.1 Language-Defined:Restrictions

Insert new clause:

Static Semantics

The following resgriction_identifiers are language-defined (additional restrictions are defined in the Specialized
Needs Annexes)s

No_Implementation_Attributes
There are no implementation-defined attributes. This restriction applies only to the current compilation of
environment, not the entire partition.

No ‘Implementation Pragmas
There are no implementation-defined pragmas or pragma arguments. This restriction applies only to the
current compilation or environment, not the entire partition.

No_Obsolescent Features

There is no use of language features defined in Annex J. It is implementation-defined if uses of the
renamings of J.1 are detected by this restriction. This restriction applies only to the current compilation or
environment, not the entire partition.

The following restriction_parameter_identifier is language defined:

No_Dependence
Specifies a library unit on which there are no semantic dependences.

Legality Rules
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The restriction_parameter_argument of a No_Dependence restriction shall be a name; the name shall have the
form of a full expanded name of a library unit, but need not denote a unit present in the environment.

Post-Compilation Rules

No compilation unit included in the partition shall depend semantically on the library unit identified by the name.

type Root Stream Type is abstract tagged limited private;

type Root Stream Type is abstract tagged limited private;
pragma Preelaborable Initialization(Root Stream Type) ;
Replace paragraph 8:

The Read operation transfers Item'Length stream elements from the specified stream to fill the array Item. The index
of the last stream element transferred is returned in Last. Last is less than Item'Last only if the-end of the stream is
reached.

by
The Read operation transfers stream elements from the specified stream to fill the)array Item. Elements are
transferred until Item'Length elements have been transferred, or until the end‘gfthe stream is reached. If any elements
are transferred, the index of the last stream element transferred is returned’in Last. Otherwise, Item'First - 1 is
returned in Last. Last is less than Item'Last only if the end of the stream iSteached.

Indert after paragraph 10:

See A.12.1, "The Package Streams.Stream_IO" for an exampléyof extending type Root_Stream Type.

thg new paragraph:

If the end of stream has been reached, and Item'Firstis Stream_Element Offset'First, Read will raise
Constraint_Error.

13.13.2 Stream-Oriented Attributes

Indert before paragraph 2:

For every subtype S of a specific\type 7, the following attributes are defined.

thg new paragraphs:

For every subtype S of(an elementary type 7, the following representation attribute is defined:

S'Stream_Size
Denotesthe number of bits occupied in a stream by items of subtype S. Hence, the number of stream
elerhients required per item of elementary type 7 is:

T'Stream Size / Ada.Streams.Stream Element'Size

The value of this attribute is of type universal _integer and is a multiple of Stream_Element'Size.

Stream_Size may be specified for first subtypes via an attribute_definition_clause; the expression of

such a clause shall be static, nonnegative, and a multiple of Stream_Element'Size.
Implementation Advice

If not specified, the value of Stream_Size for an elementary type should be the number of bits that corresponds to the
minimum number of stream elements required by the first subtype of the type, rounded up to the nearest factor or
multiple of the word size that is also a multiple of the stream element size.

The recommended level of support for the Stream_Size attribute is:
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e A Stream_Size clause should be supported for a discrete or fixed point type T if the specified Stream_Size is
a multiple of Stream_Element'Size and is no less than the size of the first subtype of 7, and no greater than
the size of the largest type of the same elementary class (signed integer, modular integer, enumeration,
ordinary fixed point, or decimal fixed point).

Replace paragraph 4:

procedure S'Write (

Stream : access Ada.otreams.Root Stream Type'Class;
Item : in T)

by:
procedure S'Write (

Stream : not null access Ada.Streams.Root Stream Type'Class;
Item : in T)

Replace paragraph 7:

procedure S'Read (
Stream : access Ada.Streams.Root Stream Type'Class;
Item : out T)

by:
procedure S'Read(

Stream : not null access Ada.Streams.Ropt\ Stream Type'Class;
Item : out T)

Replace paragraph 8.1:

For untagged derived types, the Write and Read attributes pfithe parent type are inherited as specified in 13.1;
otherwise, the default implementations of these attributes are’used. The default implementations of Write and Reaq
attributes execute as follows:

by:

™

For an untagged derived type, the Write (resp.*Read) attribute is inherited according to the rules given in 13.1 if th
attribute is available for the parent type at the‘point where T is declared. For a tagged derived type, these attributes|
are not inherited, but rather the default implementations are used.

The default implementations of thesWrite and Read attributes, where available, execute as follows:

Replace paragraph 9:

For elementary types, the repfesentation in terms of stream elements is implementation defined. For composite typgs,
the Write or Read attribute for each component is called in canonical order, which is last dimension varying fastes
for an array, and positional aggregate order for a record. Bounds are not included in the stream if 7" is an array typq.
If T'is a discriminated type, discriminants are included only if they have defaults. If T'is a tagged type, the tag is ndt
included. For.type extensions, the Write or Read attribute for the parent type is called, followed by the Write or Rgad
attribute of'¢ach component of the extension part, in canonical order. For a limited type extension, if the attribute qf
any angestor type of 7 has been directly specified and the attribute of any ancestor type of the type of any of the

extension components which are of a limited type has not been specified, the attribute of 7 shall be directly specifi

=
&

by:

For elementary types, Read reads (and Write writes) the number of stream elements implied by the Stream_Size fo)
the type 7 the representation of those stream elements is implementation defined. For composite types, the Write ¢r
Read attribute for each component is called in canonical order, which is last dimension varying fastest for an arrayj

=

and positional aggregate order for a record. Bounds are not included in the stream if 7 is an array type. If T'is a
discriminated type, discriminants are included only if they have defaults. If T'is a tagged type, the tag is not included.
For type extensions, the Write or Read attribute for the parent type is called, followed by the Write or Read attribute
of each component of the extension part, in canonical order. For a limited type extension, if the attribute of the parent
type or any progenitor type of 7 is available anywhere within the immediate scope of 7, and the attribute of the parent
type or the type of any of the extension components is not available at the freezing point of 7, then the attribute of T
shall be directly specified.
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Constraint_Error is raised by the predefined Write attribute if the value of the elementary item is outside the range of
values representable using Stream_Size bits. For a signed integer type, an enumeration type, or a fixed point type, the
range is unsigned only if the integer code for the lower bound of the first subtype is nonnegative, and a (symmetric)
signed range that covers all values of the first subtype would require more than Stream_Size bits; otherwise the range
is signed.

Replace paragraph 12:

by

Re

by

De

Re

by

Re

by

Re

procedure S 'Class Write (
Stream : access Ada.Streams.Root Stream Type'Class;
Item : in T'Class)

procedure S'Class'Write(
Stream : not null access Ada.Streams.Root Stream Type'Class;
Item : in T'Class)

place paragraph 15:

procedure S'Class'Read(
Stream : access Ada.Streams.Root Stream Type'Class;
Item : out T'Class)

procedure S'Class'Read(
Stream : not null access Ada.Streams.Root Stream Type'Class;
Item : out T'Class)

Jete paragraph 17:

If a stream element is the same size as a storage element, then the rormal in-memory representation should be used
by Read and Write for scalar objects. Otherwise, Read and Write should use the smallest number of stream elements
needed to represent all values in the base range of the scalartype.

place paragraph 20:

procedure S'Output (
Stream : access Ada.Stre@ms.Root Stream Type'Class;
Item : in T)

procedure S'Outputif
Stream : not null access Ada.Streams.Root Stream Type'Class;
Item : in T)

place paragraph 23:

function“S" Input (
Stream : access Ada.Streams.Root Stream Type'Class)
return T

function S'Input (
Stream : not null access Ada.Streams.Root Stream Type'Class)
return T

lace.paragraph 25:

by:

For untagged derived Types, the Output and Input atiiibutes of e parent type are innerited as specitied in 13.1;
otherwise, the default implementations of these attributes are used. The default implementations of Output and Input
attributes execute as follows:

For an untagged derived type, the Output (resp. Input) attribute is inherited according to the rules given in 13.1 if the
attribute is available for the parent type at the point where 7 is declared. For a tagged derived type, these attributes
are not inherited, but rather the default implementations are used.

The default implementations of the Output and Input attributes, where available, execute as follows:
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Replace paragraph 27:

S'Output then calls S'Write to write the value of Ifem to the stream. S'Input then creates an object (with the bounds
discriminants, if any, taken from the stream), initializes it with S'Read, and returns the value of the object.

by:

S'Output then calls S'Write to write the value of Ifem to the stream. S'Input then creates an object (with the bounds

or

or

discriminants, if any, taken from the stream), passes it to S'Read, and returns the value of the object. Normal default

mitialization and finalization take place for this object (see 3.3.1, 7.6, and 7.6.1).

If T is an abstract type, then S'Input is an abstract function.

Replace paragraph 30:

procedure S'Class'Output (
Stream : access Ada.Streams.Root Stream Type'Class;
Item : in T'Class)

by:
procedure S'Class'Output (

Stream : not null access Ada.Streams.Root Stream‘Type'Class;
Item : in T'Class)

Replace paragraph 31:

First writes the external tag of Item to Stream (by calling String'Output(Tags.External Tag(ltem'Tag) —
3.9) and then dispatches to the subprogram denoted by the Output attribute of the specific type identified
the tag.

by:
First writes the external tag of ltem to Stream (By cdlling String'Output(Stream,
Tags.External Tag(/tem'Tag)) — see 3.9) and.then dispatches to the subprogram denoted by the Output

attribute of the specific type identified by the-tag. Tag_Error is raised if the tag of Item identifies a type
declared at an accessibility level deeper.than that of S.

Replace paragraph 33:

function S'Class'Input (
Stream : accesS)Ada.Streams.Root Stream Type'Class)
return T'Class

by:
function® S'Class'Input (

Stream : not null access Ada.Streams.Root Stream Type'Class)
return T'Class

Replace paragraph 34:

Firstfeads the external tag from Stream and determines the corresponding internal tag (by calling
Tags.Internal Tag(String'Input(Stream)) — see 3.9) and then dispatches to the subprogram denoted by th
Input attribute of the specific type identified by the internal tag; returns that result.

by:
First reads the external tag from Stream and determines the corresponding internal tag (by calling
Tags.Descendant_Tag(String'Input(Stream), S'Tag) which might raise Tag_Error — see 3.9) and then

cC

[¢]

dispatches to the subprogram denoted by the Input attribute of the specific type identified by the internal

ag,

returns that result. If the specific type identified by the internal tag is not covered by T"Class or is abstract,

Constraint_Error is raised.
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Re

by

Re

by

place paragraph 35:

In the default implementation of Read and Input for a composite type, for each scalar component that is a
discriminant or whose component_declaration includes a default_expression, a check is made that the value
returned by Read for the component belongs to its subtype. Constraint Error is raised if this check fails. For other
scalar components, no check is made. For each component that is of an access type, if the implementation can detect
that the value returned by Read for the component is not a value of its subtype, Constraint_Error is raised. If the
value is not a value of its subtype and this error is not detected, the component has an abnormal value, and erroneous

execution can result (see 13.9.1).

In the default implementation of Read and Input for a composite type, for each scalar component that is a
discriminant or whose component_declaration includes a default_expression, a check is made that the valie
returned by Read for the component belongs to its subtype. Constraint_Error is raised if this check fails. For{other
scalar components, no check is made. For each component that is of an access type, if the implementationan detect
that the value returned by Read for the component is not a value of its subtype, Constraint_Error is raiged. If the
value is not a value of its subtype and this error is not detected, the component has an abnormal value; and erroneous
execution can result (see 13.9.1). In the default implementation of Read for a composite type with defaulted
discriminants, if the actual parameter of Read is constrained, a check is made that the discriminants read from the
stream are equal to those of the actual parameter. Constraint_Error is raised if this checkdails.

It is unspecified at which point and in which order these checks are performed. In particiilar, if Constraint_Error is
raised due to the failure of one of these checks, it is unspecified how many stream elerhents have been read from the
stream.

place paragraph 36:

The stream-oriented attributes may be specified for any type via an atfribute_definition_clause. All nonlimited
types have default implementations for these operations. An attribdte) reference for one of these attributes is illegal
if the type is limited, unless the attribute has been specified by.an attribute_definition_clause or (for a type
extension) the attribute has been specified for an ancestor typeFor an attribute_definition_clause specifying one of
these attributes, the subtype of the Item parameter shall be-the base subtype if scalar, and the first subtype otherwise.
The same rule applies to the result of the Input function.

The stream-oriented attributes may be specified-for any type via an attribute_definition_clause. The subprogram
name given in such a clause shall not denote<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.

A stream-oriented attribute for a_subtype of a specific type T is available at places where one of the following
conditions is true:

e  Tis nonlimited.

e The attribute \designator is Read (resp. Write) and 7'is a limited record extension, and the attribute Read
(resp. Write)-s available for the parent type of 7 and for the types of all of the extension components.

e Tis alimited untagged derived type, and the attribute was inherited for the type.

e Theattribute_designator is Input (resp. Output), and T is a limited type, and the attribute Read (resp.
Write) is available for T.

¢ The attribute has been specified via an attribute_definition_clause, and the attribute_definition_clause is
visible.

A stream-oriented attribute for a subtype of a class-wide type T'Class is available at places where one of the
following conditions is true:

e  Tis nonlimited;

e the attribute has been specified via an attribute_definition_clause, and the attribute _definition_clause is
visible; or

e the corresponding attribute of 7 is available, provided that if T has a partial view, the corresponding attribute
is available at the end of the visible part where T is declared.
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An attribute_reference for one of the stream-oriented attributes is illegal unless the attribute is available at the pl
of the attribute_reference. Furthermore, an attribute_reference for T'Input is illegal if 7 is an abstract type.

In the parameter_and_result_profiles for the stream-oriented attributes, the subtype of the Item parameter is the

ace

base subtype of T'if T is a scalar type, and the first subtype otherwise. The same rule applies to the result of the Input

attribute.

For an attribute_definition_clause specifying one of these attributes, the subtype of the Item parameter shall be the

DASC SUDLYypC if Scdldr, and e Hrst Sublype OUETWIsST. 111¢ Same Tuic applies Lo e result ol tne mput fomction.

A type is said to support external streaming if Read and Write attributes are provided for sending values of such a
type between active partitions, with Write marshalling the representation, and Read unmarshalling the repfesentati
A limited type supports external streaming only if it has available Read and Write attributes. A type with'a part thaj
of an access type supports external streaming only if that access type or the type of some part that includes the accq
type component, has Read and Write attributes that have been specified via an attribute_definition. clause, and tl
attribute_definition_clause is visible. An anonymous access type does not support external gtreaming. All other
types support external streaming.

Erroneous Execution

If the internal tag returned by Descendant Tag to T'Class'Input identifies a type that'i$ not library-level and whose
tag has not been created, or does not exist in the partition at the time of the call, @xecution is erroneous.

Insert after paragraph 36.1:

For every subtype S of a language-defined nonlimited specific type T,.the)output generated by S'Output or S'Write
shall be readable by S'Input or S'Read, respectively. This rule applies-across partitions if the implementation
conforms to the Distributed Systems Annex.

the new paragraphs:

If Constraint_Error is raised during a call to Read because of failure of one the above checks, the implementation
must ensure that the discriminants of the actual parameter of Read are not modified.

Implementation Permissions
The number of calls performed by the predefined implementation of the stream-oriented attributes on the Read and
Write operations of the stream type is unspeeified. An implementation may take advantage of this permission to
perform internal buffering. However, all\the calls on the Read and Write operations of the stream type needed to

implement an explicit invocation of.d stream-oriented attribute must take place before this invocation returns. An
explicit invocation is one appeariug explicitly in the program text, possibly through a generic instantiation (see 12.

Replace paragraph 60:

procedure My Write (
Stream : access Ada.Streams.Root Stream Type'Class; Item : My Integer'Base);

by:
procedure’ My Write (

Stream : not null access Ada.Streams.Root Stream Type'Class;
FLem : My Integer'Base);

13.44 'Freezing Rules

Insert after paragraph 7:

n.
[ is
SS
hat

o The declaration of'a record extension causes freezing of the parent subtype

the new paragraph:

e The declaration of a record extension, interface type, task unit, or protected unit causes freezing of any
progenitor types specified in the declaration.

© ISO/IEC 2007 — All rights reserved 1
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Insert after paragraph 15:

e At the place where a subtype is frozen, its type is frozen. At the place where a type is frozen, any
expressions or names within the full type definition cause freezing; the first subtype, and any component
subtypes, index subtypes, and parent subtype of the type are frozen as well. For a specific tagged type, the
corresponding class-wide type is frozen as well. For a class-wide type, the corresponding specific type is
frozen as well.

thgnewparagraph:

e At the place where a specific tagged type is frozen, the primitive subprograms of the type are frozen.

Indert after paragraph 19:

An operational or representation item that directly specifies an aspect of an entity shall appear before the entity is
frozen (see 13.1).

thg new paragraph:

Dynamic Semantics

The tag (see 3.9) of a tagged type T is created at the point where T is frozen.
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Annex A: Predefined Language Environment

Replace paragraph 2:

Standard — A.1
Ada—A2
Asynchronous_Task Control — D.11

Calendar — 9.6
Characters — A.3.1
Handling — A.3.2
Latin 1 —A.3.3
Command Line — A.15
Decimal — F.2
Direct 10 — A.8.4
Dynamic_Priorities — D.5
Exceptions — 11.4.1
Finalization — 7.6
Float Text 10 — A.10.9
Float Wide Text 10 — A.11
Integer Text 10 — A.10.8
Integer Wide Text 10 — A.11
Interrupts — C.3.2
Names — C.3.2
10_Exceptions — A.13
Numerics — A.5
Complex_Elementary Functions — G.1.2
Complex_Types — G.1.1
Discrete Random — A.5.2
Elementary Functions — A.5.1
Float Random — A.5.2
Generic_Complex_Elementary Functions — G.1.2
Generic_Complex Types — G.1.1
Generic_Elementary Functions — A.5.1
Real Time — D.8
Sequential 10 — A.8.1
Storage 10 — A.9
Streams — 13.13.1
Stream 10 — A.12.1

Standard (...continued)
Ada (...continued)
Strings — A.4.1
Bounded — A.4.4
Fixed — A4.3
Maps — A.42
Constan{s~="A.4.6
Unbouynded — A.4.5
Wide \Bounded — A.4.7
Wide” Fixed — A.4.7
Wide Maps — A.4.7
Wide Constants — A.4.7
Wide Unbounded — A.4.7
Synchronous_Task Control — D.10
Tags — 3.9

Task_ATributes — C.7.2
Task Identification — C.7.1
Text 10 —A.10.1

Complex 10— G.1.3

Editing —F.3.3

Text_Streams — A.12.2
Unchecked Conversion — 13.9
Unchecked Deallocation — 13.11.2
Wide Text 10 — A.11

Complex 10— G.1.3
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Editing — F.3.4
Text_Streams — A.12.3

Interfaces — B.2
C—BJ3
Pointers — B.3.2
Strings — B.3.1
COBOL —B.4

Fortran — B.5

System — 13.7
Address_To Access Conversions — 13.7.2
Machine Code — 13.8
RPC —E.S
Storage Elements — 13.7.1
Storage Pools — 13.11

by
Standard — A.1
Ada— A2

Assertions — 11.4.2

Asynchronous Task Control — D.11

Calendar — 9.6
Arithmetic — 9.6.1
Formatting — 9.6.1
Time Zones — 9.6.1

Characters — A.3.1
Conversions — A.3.4
Handling — A.3.2
Latin 1 —A.3.3

Command_Line — A.15

Complex Text 10 —G.1.3

Containers — A.18.1
Doubly Linked Lists — A.18.3
Generic_Array Sort — A.18.16
Generic_Constrained Array Sort — A.18.16
Hashed Maps — A.18.5
Hashed Sets — A.18.8
Indefinite Doubly Linked Lists — A.18.]1(1
Indefinite Hashed Maps — A.18.12
Indefinite Hashed Sets — A.18.14
Indefinite Ordered Maps — A.18:13
Indefinite Ordered Sets — A«l&8N5
Indefinite Vectors — A.18(10
Ordered Maps — A.18.6
Ordered_Sets — A.1879
Vectors — A.18.2

Decimal —F.2

Direct 10 — A.8,4

Directories <~A.16
Informationr — A.16

Dispatching — D.2.1
EDE—D.2.6
Round Robin — D.2.5

Dynamic Priorities — D.5

Standard (...continued)
Ada (...continued)

Environment Variables — A.17

Exceptions — 11.4.1

Execution_Time — D.14
Group_Budgets — D.14.2
Timers — D.14.1

Finalization — 7.6

Float_Text 10 — A.10.9
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Float Wide Wide Text 10 — A.11
Integer Text 10 — A.10.8
Integer Wide Text 10 — A.11
Integer Wide Wide Text 10 — A.11
Interrupts — C.3.2

Names — C.3.2
10_Exceptions — A.13
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Numerics — A.5
Complex_Elementary Functions — G.1.2
Complex_ Types — G.1.1
Discrete Random — A.5.2
Elementary Functions — A.5.1
Float Random — A.5.2
Generic_Complex_Arrays — G.3.2
Generic_Complex_Elementary Functions — G.1.2
Generic_Complex Types — G.1.1
Generic_Elementary Functions — A.5.1
Generic_Real Arrays — G.3.1

Real Time — D.8
Timing_Events — D.15

Sequential 10 — A.8.1

Storage 10 — A.9

Streams — 13.13.1
Stream 10 — A.12.1

Standard (...continued)
Ada (...continued)
Strings — A.4.1
Bounded — A.4.4
Hash — A.4.9
Fixed — A.4.3
Hash —A.4.9
Hash — A.4.9
Maps — A.4.2
Constants — A.4.6
Unbounded — A.4.5
Hash —A.4.9
Wide Bounded — A.4.7
Wide Hash — A.4.7
Wide_Fixed — A.4.7
Wide Hash — A.4.7
Wide Hash — A.4.7.
Wide Maps — A 4.7
Wide Constarits +— A.4.7
Wide Unbounded — A.4.7
Wide Hash=— A.4.7
Wide (Wide Bounded — A.4.8
Wide,"'Wide Hash — A.4.8
Wide” Wide_Fixed — A.4.8
Wide Wide Hash — A.4.8
Wide Wide Hash — A.4.8
Wide Wide Maps — A.4.8
Wide Wide Constants — A.4.8
Wide Wide Unbounded — A.4.8

Wide_Wide_Hash — A.4.8

Synchronous_Task Control — D.10

Tags — 3.9
Generic_Dispatching_Constructor — 3.9

Task Attributes — C.7.2

Task Identification — C.7.1

Task Termination — C.7.3
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Standard (...continued)
Ada (...continued)

Text 10 — A.10.1
Bounded 10 — A.10.11
Complex 10 — G.1.3
Editing—F.3.3
Text_Streams — A.12.2
Unbounded 10 — A.10.12

Unchecked Conversion — 13.9
Unchecked Deallocation — 13.11.2
Wide Characters — A.3.1
Wide Text 10 —A.11

Complex 10 —G.1.4

Editing — F.3.4

Text_Streams — A.12.3

Wide Bounded 10 — A.11

Wide Unbounded 10 — A.11
Wide Wide Characters — A.3.1
Wide Wide Text 10 — A.11

Complex 10 — G.1.5

Editing —F.3.5

Text_Streams — A.12.4

Wide Wide Bounded 10 — A.11

Wide Wide Unbounded 10 — A.11

Interfaces — B.2
C—BJ3
Pointers — B.3.2
Strings — B.3.1

COBOL —B.4
Fortran — B.5
System — 13.7

Address_To Access Conversions — 13.7.2
Machine Code — 13.8

RPC —E.S

Storage Elements — 13.7.1

Storage Pools — 13.11

Replace paragraph 3:

nonoverlapping objects.

by

nonoverlapping.objects.

A/l ThePackage Standard

Rerlace paragraph 11:

The implementation shall ensure thateach language defined subprogram is reentrant in the sense that concurrent calls
on the same subprogram perforntas‘specified, so long as all parameters that could be passed by reference denote

The implementation §hall 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

== 1 He IMmeger1ype TooT_Integeris predefined:
—— The corresponding universal type is universal_integer.

by:
-~ The integer type root_integer and the
—-— corresponding universal type universal_integer are predefined.
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Replace paragraph 20:

-~ The floating point type root_real is predefined.
—-— The corresponding universal type is universal_real.

by:
—-— The floating point type root_real and the
—-— corresponding universal type universal_real are predefined.

Insert after paragraph 34:

function "/" (Left : unmiversal fixed; Right : universal fixed;)
return universal fixed;

the new paragraphs:

—— The type universal_access is predefined.
—— The following equality operators are predefined:

function "=" (Left, Right: wuniversal access) return Boolean;

function "/=" (Left, Right: umiversal access) return Boolean;

In paragraph 35 replace:

g, tat, A, a', 'd', 'y', 'b', 'V',  —-248 (164K8#) .. 255 (16HFF#H)
by:

'g', 'u', 'u', 'a', '4', 'y, 'b', '§");  -24E(IGHFSH) .. 255 (16HFFH)

Replace paragraph 36:

-~ The predefined operators for the type Character aré the'same as for
—— any enumeration type.

—— The declaration of type Wide_Character is based on the standard ISO 10646 BMP character set.
—— The first 256 positions have the same conténts as type Character. See 3.5.2.

type Wide Character is (nud, soh ... FFFE, FFFF);

package ASCII is ... end ASCII; --Obsolescent; seeJ.5

by:
—— The predefined operators for the type Character are the same as for
—— any enumeration type.

—— The declaration of type Wide_Character is based on the standard ISO/IEC 10646:2003 BMP character
—— set. Thefirst 256 positions have the same contents as type Character. See 3.5.2.

type(Wide Character is (nul, soh ... Hex 0000FFFE, Hex 0000FFFF);

£The declaration of type Wide_Wide Character is based on the full
+— ISO/IEC 10646:2003 character set. The first 65536 positions have the
—— same contents as type Wide_Character. See 3.5.2.

type Wide Wide Character is (nul, soh ... Hex 7FFFFFFE, Hex 7FFFFFFF);
for Wide Wide Character'Size use 32;

package ASCII is ... end ASCII; --Obsolescent; seeJ.5

Replace paragraph 42:
—— The predefined operators for this type correspond to those for String

by:
—— The predefined operators for this type correspond to those for String.

type Wide Wide String is array (Positive range <>)
of Wide Wide Character;
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pragma Pack (Wide Wide String);
—— The predefined operators for this type correspond to those for String.

Replace paragraph 49:

In each of the types Character and Wide Character, the character literals for the space character (position 32) and the
non-breaking space character (position 160) correspond to different values. Unless indicated otherwise, each

ULLuIrIvIive Uft}lc bllal athl ‘litCl Cll - ill t}lib Iutcluaﬁuuai Staudald IUfUlD tU thc DlJCl\./C bllal athL. Sillli}all)’, tilU
character literals for hyphen (position 45) and soft hyphen (position 173) correspond to different values. Unless
indicated otherwise, each occurrence of the character literal ' in this International Standard refers to the hyphen
character.

by
In each of the types Character, Wide Character, and Wide Wide Character, the character literals for theispace
character (position 32) and the non-breaking space character (position 160) correspond to different values. Unless
indicated otherwise, each occurrence of the character literal ' ' in this International Standard refers to:the space
character. Similarly, the character literals for hyphen (position 45) and soft hyphen (position 173)'correspond to

different values. Unless indicated otherwise, each occurrence of the character literal '-' in this Intérnational Standard
refers to the hyphen character.

A.B Character Handling

Replace paragraph 1:

This clause presents the packages related to character processing: an empty pure package Characters and child
packages Characters.Handling and Characters.Latin_1. The package €haracters.Handling provides classification and
conversion functions for Character data, and some simple functionsfor dealing with Wide Character data. The child
package Characters.Latin_1 declares a set of constants initialized to values of type Character.

by
This clause presents the packages related to character prooessing: an empty pure package Characters and child
packages Characters.Handling and Characters.Latin I\ The package Characters.Handling provides classification and
conversion functions for Character data, and some(imple functions for dealing with Wide Character and

Wide Wide Character data. The child package Gharacters.Latin_1 declares a set of constants initialized to values of
type Character.

A.B.1 Packages Characters,'Wide_Characters, and Wide_Wide_Characters

Replace the title:

The Package Characters
by
The Packages Characters, Wide Characters, and Wide_Wide_ Characters

Indert after paragraph 2:

package Ada.Characters is
pragma Pure (Characters);
eénd Ada.Characters;

the_new paragraphs:
The library package Wide Characters has the following declaration:

package Ada.Wide Characters is
pragma Pure (Wide_Characters) ;
end Ada.Wide Characters;
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The library package Wide Wide Characters has the following declaration:

package Ada.Wide Wide Characters is
pragma Pure (Wide Wide Characters);
end Ada.Wide Wide Characters;

Implementation Advice

If an implementation chooses to provide implementation-defined operations on Wide Character or Wide String
\bubll da> LddST llldppillg, bldbbiﬁbdliull, L«Ulldtillg dlld SUI Lillg, Cll.) il, bllUUlL‘l dU SU by plUVidillg blllld ullil.b Uf

Wide_Characters. Similarly if it chooses to provide implementation-defined operations on Wide Wide Charaeter jor
Wide Wide String it should do so by providing child units of Wide Wide_ Characters.

A.3.2 The Package Characters.Handling

Replace paragraph 2:

package Ada.Characters.Handling is
pragma Preelaborate (Handling);

by:
with Ada.Characters.Conversions;
package Ada.Characters.Handling is
pragma Pure (Handling);

Replace paragraph 13:
—-— Classifications of and conversions between Wide Character and Character.
by:

—— The functions Is_Character, Is_String, To_Character, 10’ String, To_Wide Character,
—-— and To_Wide String are obsolescent, see J.14.

Delete paragraph 14:

function Is Character (Item :'in Wide Character) return Boolean;
function Is String (Item™: in Wide String) return Boolean;

Delete paragraph 15:

function To_Charactler (Item : in Wide_ Character;
Substitute : in Character := ' ")
return Charéacter;

Delete paragraph 16:

function 6 String (Item : in Wide String;
Substitute : in Character := ' ")
return String;

Delete paragraph 17:

function To Wide Character (Item : in Character) return Wide Character;

Delete’paragraph 18:

function To Wide String (Item : in String) return Wide String;

—Delete-paragraph42:
The following set of functions test Wide Character values for membership in Character, or convert between
corresponding characters of Wide Character and Character.
Delete paragraph 43:

Is_Character
Returns True if Wide Character'Pos(Item) <= Character'Pos(Character'Last).
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Delete paragraph 44:
Is_String
Returns True if Is_Character(Item(I)) is True for each I in Item'Range.
Delete paragraph 45:

To_Character
Returns the Character corresponding to Item if' Is Character(Item), and returns the Substitute Character

otherwise.

Dejete paragraph 46:
To_String
Returns the String whose range is 1..Item'Length and each of whose elements is given by To_Charaetet of
the corresponding element in Item.
Dejete paragraph 47:
To_Wide_ Character
Returns the Wide Character X such that Character’Pos(Item) = Wide Character'Po§(X).
Dejete paragraph 48:
To_Wide_String
Returns the Wide String whose range is 1..Item'Length and each of whose elements is given by
To_Wide_ Character of the corresponding element in Item.

Dejete paragraph 49:

If an implementation provides a localized definition of Character ot Wide Character, then the effects of the
subprograms in Characters.Handling should reflect the localizatioas. See also 3.5.2.

A.B.4 The Package Characters.Conversions

Indert new clause:

The library package Characters.Conversions has.the following declaration:

package Ada.Characters.Conversiens is
pragma Pure (Conversions)zs

function Is Charactex_[(Item : in Wide Character) return Boolean;
function Is String (Item : in Wide String) return Boolean;
function Is Charaeter (Item : in Wide Wide Character) return Boolean;
function Is String (Item : in Wide Wide String) return Boolean;

function Is Wide Character (Item : in Wide Wide Character)
return BoQlean;

function, (Is) Wide String (Item : in Wide Wide String)
return‘Boolean;

fun€tion To Wide Character (Item : in Character) return Wide Character;
function To Wide String (Item : in String) return Wide String;
function To Wide Wide Character (Item : in Character)

return Wide Wide Character;
function To Wide Wide String (Item : in String)

return Wide Wide String;

£ ds ful Tas ol T ol o i T a T ol Sl i
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return Wide Wide Character;

function To Wide Wide String (Item : in Wide String)

return Wide Wide String;

function To Character (Item : in Wide Character;
Substitute : in Character := ' ")
return Character;
function To String (Item : in Wide String;
Substitute : in Character := ' ')

return String;
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The functions in package Characters.Conversions test Wide_ Wide Character or Wide Character.yalues for
membership in Wide Character or Character, or convert between corresponding characters of’
Wide Wide Character, Wide Character, and Character.

function To Character (Item in Wide Wide Character;
Substitute in Character := ' ")
return Character;
function To String (Item in Wide Wide String;
Substitute in Character := ' ")
return String;
function To Wide Character (Item in Wide Wide Character;
Substitute in Wide Character := ' ")
retura—irde—Characters
function Toiwiaeistring (Item in Wide Wide String;
Substitute in Wide Character := ' ")

return Wide String;

end Ada.Characters.Conversions;

function Is Character (Item : in Wide Character) return Booleany

Returns True if Wide Character'Pos(Item) <= Character'Pos(Character'Last)!

function Is Character (Item in Wide Wide Character) ,eturn Boolean;

Returns True if Wide Wide Character'Pos(Item) <= Character'Pos(Character'Last).
function Is Wide Character
Returns True if Wide Wide Character'Pos(Item) <= Wide “Character'Pos(Wide Character'Last).

(Item
(Item

(Item in Wide Wide_ Chdracter) return Boolean;

function Is String
function Is String

in Wide String) return Boolean;
in Wide Wide_$String) return Boolean;

Returns True if Is_Character(Item(I)) is Trueforeach I in Item'Range.

function Is Wide String (Item in Wide Wide String) return Boolean;

Returns True if Is Wide Character(Item(I)) is True for each I in Item'Range.

function To Character (Item

in

Wide Character;

Subgtitute in Character := ' ') return Character;
function To Character (Item in Wide Wide Character;
Substitute in Character := ' ') return Character;

Returns the Character corresponding to Item if Is_Character(Item), and returns the Substitute Character
otherwise.

function To Wéde Character

Returns theyWide Character X such that Character'Pos(Item) = Wide Character'’Pos (X).

(Item
Substitute

(Item in Character) return Wide Character;

function To Wide Character in Wide Wide Character;

in Wide Character := ' ')

return Wide Character;

™

Returns the Wide Character corresponding to Item if Is Wide Character(Item), and returns the Substitut
Wide Character otherwise.

function To Wide Wide Character (Item : in Character)

return Wide Wide Character;

Returns the Wide Wide Character X such that Character'Pos(Item) = Wide Wide Character'Pos (X).

© ISO/IEC 2007 — All rights reserved

function To Wide Wide Character (Item
return Wide Wide Character;

in Wide Character)

Returns the Wide_ Wide Character X such that Wide Character'’Pos(Item) = Wide Wide Character'Pos
X).

function To String (Item in Wide String;

Substitute in Character := ' ') return String;
function To String (Item in Wide Wide String;

Substitute in Character := ' ') return String;
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Returns the String whose range is 1..Item'Length and each of whose elements is given by To_Character of
the corresponding element in Item.

function To Wide String (Item : in String) return Wide String;

Returns the Wide String whose range is 1..Item'Length and each of whose elements is given by
To Wide Character of the corresponding element in Item.

function To Wide String (Item : in Wide Wide String;

Substitute : 1in Wide Character := " ")
return Wide String;

Returns the Wide String whose range is 1..Item'Length and each of whose elements is given by
To_Wide_ Character of the corresponding element in Item with the given Substitute Wide Character.

function To Wide Wide String (Item : in String) return Wide Wide String;

function To Wide Wide String (Item : in Wide String)
return Wide Wide String;

Returns the Wide Wide_String whose range is 1..Item'Length and each of whose elements’is’given by
To_Wide Wide_ Character of the corresponding element in Item.

A4 String Handling

Replace paragraph 1:

This clause presents the specifications of the package Strings and several child-packages, which provide facilities for
dealing with string data. Fixed-length, bounded-length, and unbounded-length strings are supported, for both String
and Wide_String. The string-handling subprograms include searches for pattern strings and for characters in
program-specified sets, translation (via a character-to-character mapping), and transformation (replacing, inserting,
overwriting, and deleting of substrings).

by

This clause presents the specifications of the package Strings and several child packages, which provide facilities for
dealing with string data. Fixed-length, bounded-length,“and unbounded-length strings are supported, for String,
Wide_String, and Wide Wide_String. The string-handling subprograms include searches for pattern strings and for
characters in program-specified sets, translation (via a character-to-character mapping), and transformation
(replacing, inserting, overwriting, and deleting-of substrings).

A.4.1 The Package Strings

Replace paragraph 4:

Space : constant Character ="'y
Wide Space : eonstant Wide Character := ' ';
by
Space : constant Character ="'y
WideSpace : constant Wide Character := ' ';
Wide{Wide Space : constant Wide Wide Character := ' ';

A.4.2, The Package Strings.Maps

Replace paragraph 3:

package Ada.Strings.Maps is
pragma Preelaborate (Maps);

by:
package Ada.Strings.Maps is
pragma Pure (Maps) ;
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Replace paragraph 4:
-— Representation for a set of character values:
type Character Set is private;
by:

-— Representation for a set of character values:
type Character Set is private;
pragma Preelaborable Tnitialization(Character Set) -

Replace paragraph 20:

-— Representation for a character to character mapping:
type Character Mapping is private;

by:

—— Representation for a character to character mapping:
type Character Mapping is private;
pragma Preelaborable Initialization(Character Mapping);

A.4.3 Fixed-Length String Handling

Insert after paragraph 8:

—-— Search subprograms

the new paragraphs:

function Index (Source : in String;
Pattern : in String;
From : in Positives
Going : in Directi¢n := Forward;
Mapping : in Maps.€haracter Mapping := Maps.Identity)

return Natural;

function Index (Source : inXString;
Pattern : in String;
From An Positive;
Going : in Direction := Forward;

Mapping : in Maps.Character Mapping Function)
return Natural;

Insert after paragraph 10:

function Index’ (Source : in String;
Pattern : in String;
Going : in Direction := Forward;

Mapping : in Maps.Character Mapping Function)
return Natural;

the new paragraph:

function Index (Source : in String;
Set : in Maps.Character Set;
From : in Positive;
Test : in Membership := Inside;
Going : in Direction := Forward)

return Natural;

Insert after paragraph 11:

function Index (Source : in String;
Set : in Maps.Character Set;
Test : in Membership := Inside;
Going : in Direction := Forward)

return Natural;
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the new paragraph:

function Index Non Blank (Source : in String;
From : in Positive;
Going : in Direction := Forward)

return Natural;

Insert after paragraph 56:

e  Otherwise, Length Error 18 propagated.

thg new paragraphs:

Re|

by

function Index (Source : in String;
Pattern : in String;
From : in Positive;
Going : in Direction := Forward;
Mapping : in Maps.Character Mapping := Maps.Identity)

return Natural;

function Index (Source : in String;
Pattern : in String;
From : in Positive;
Going : in Direction := Forward;

Mapping : in Maps.Character Mapping Function)
return Natural;

Each Index function searches, starting from From, for a slice of Source, with length Pattern'Length, that
matches Pattern with respect to Mapping; the parameter Going indicates the direction of the lookup. If From
is not in Source'Range, then Index_Error is propagated. If Going=Forward, then Index returns the smallest
index I which is greater than or equal to From such that the slice of Source starting at I matches Pattern. If
Going = Backward, then Index returns the largest index I-such that the slice of Source starting at I matches
Pattern and has an upper bound less than or equal to From. If there is no such slice, then 0 is returned. If
Pattern is the null string, then Pattern_Error is propagated.

place paragraph 58:

Each Index function searches for a slice of-Source, with length Pattern'Length, that matches Pattern with
respect to Mapping; the parameter Going.ndicates the direction of the lookup. If Going = Forward, then
Index returns the smallest index I sueh that the slice of Source starting at I matches Pattern. If Going =
Backward, then Index returns the largest index I such that the slice of Source starting at I matches Pattern. If
there is no such slice, then 0 is feturned. If Pattern is the null string then Pattern Error is propagated.

If Going = Forward, returns
Index (Sougce; Pattern, Source'First, Forward, Mapping);
otherwise retuirng

Index NSource, Pattern, Source'last, Backward, Mapping);

function\Index (Source : in String;
Set : in Maps.Character Set;
From : in Positive;
Test : in Membership := Inside;
Going : in Direction := Forward)

return Natural;

168

Tndex searches for the TSt o 1aSt OCCUITence Of any Of @ Set 0f Characters (WIen 1 eS=Inside); or any of e

complement of a set of characters (when Test=Outside). If From is not in Source'Range, then Index Error is
propagated. Otherwise, it returns the smallest index I >= From (if Going=Forward) or the largest index [ <=
From (if Going=Backward) such that Source(I) satisfies the Test condition with respect to Set; it returns 0 if
there is no such Character in Source.

© ISO/IEC 2007 — All rights reserved



https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

Replace paragraph 60:

Index searches for the first or last occurrence of any of a set of characters (when Test=Inside), or any of the
complement of a set of characters (when Test=Outside). It returns the smallest index I (if Going=Forward)
or the largest index I (if Going=Backward) such that Source(I) satisfies the Test condition with respect to
Set; it returns O if there is no such Character in Source.

by:

It Going = Forward, returns
Index (Source, Set, Source'First, Test, Forward);
otherwise returns

Index (Source, Set, Source'last, Test, Backward):;

function Index Non Blank (Source : in String;
From : in Positive;
Going : in Direction := Forward)

return Natural;

Returns Index (Source, Maps.To_Set(Space), From, Outside, Going);

A.4.4 Bounded-Length String Handling

Insert after paragraph 12:
function To String (Source : in Bounded, St¥ing) return String;
the new paragraphs:

procedure Set Bounded String

(Target : out Bounded Strifg;
Source : in String;
Drop : in Truncationw:= Error) ;

Insert after paragraph 28:

function Slice (Source<w in Bounded String;
Low : in Positive;
High : in Natural)
return String;

the new paragraphs:

function Bounded Slice
(Sour&e * in Bounded String;
Low : in Positive;
High : in Natural)
return Bounded String;

procedure Bounded Slice

(Source : in Bounded String;
Target : out Bounded String;
Low : in Positive;
High : in Natural) ;

Replace paragraph 43:

—-— Search functions

by:

-— Search subprograms

function Index (Source : in Bounded String;
Pattern : in String;
From : in Positive;
Going : in Direction := Forward;
Mapping : in Maps.Character Mapping := Maps.Identity)

return Natural;
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function Index (Source : in Bounded String;
Pattern : in String;
From : in Positive;
Going : in Direction := Forward;

Mapping : in Maps.Character Mapping Function)
return Natural;

Ingert-afterparagraph+45:

function Index (Source : in Bounded String;
Pattern : in String;
Going : in Direction := Forward;

Mapping : in Maps.Character Mapping Function)
return Natural;

thg new paragraph:

function Index (Source : in Bounded String;
Set : in Maps.Character Set;
From : in Positive;
Test : in Membership := Inside;
Going : in Direction := Forward)

return Natural;

Indert after paragraph 46:

function Index (Source : in Bounded String;
Set : in Maps.Character Sety
Test : in Membership := Inside;
Going : in Direction := Forward)

return Natural;

theg new paragraph:

function Index Non Blank (Source : in/Bounded String;
From ?iAn Positive;
Goingx\> in Direction := Forward)

return Natural;

Indert after paragraph 92:

To_String returns the String value with lower bound 1 represented by Source. If B is a Bounded_String,
then B = To Bounded_String(To," String(B)).

thg new paragraphs:

procedure Set Bounded\\String

(Target : out\Bounded String;
Source : in String;
Drop : im Truncation := Error);

Equivalent\fo-Target := To_Bounded_String (Source, Drop);

Replace paragraph'101:

Returns the slice at positions Low through High in the string represented by Source; propagates Index Error
ifLow > Length(Source)+1 or High > Length(Source).

by

Returns the slice at anifiﬂhQ Low fhrnngh High in the qfring rpprpqpnfﬂﬂ by Source; propagates Index FError

if Low > Length(Source)+1 or High > Length(Source). The bounds of the returned string are Low and_High.

function Bounded Slice
(Source : in Bounded String;
Low : in Positive;
High : in Natural)
return Bounded String;

Returns the slice at positions Low through High in the string represented by Source as a bounded string;
propagates Index_Error if Low > Length(Source)+1 or High > Length(Source).
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procedure Bounded Slice

(Source : in Bounded String;
Target : out Bounded String;
Low : in Positive;
High : in Natural) ;

Equivalent to Target := Bounded_Slice (Source, Low, High);

A.4.5 Unbounded-Length String Handling

Replace paragraph 4:

type Unbounded String is private;
by:

type Unbounded String is private;

pragma Preelaborable Initialization (Unbounded String);

Insert after paragraph 11:

function To String (Source : in Unbounded String) return.String;
the new paragraphs:
procedure Set Unbounded String
(Target : out Unbounded String;
Source : in String);
Insert after paragraph 22:
function Slice (Source : in Unbounded String;
Low : in Positive?s
High : in Naturad)
return String;
the new paragraphs:
function Unbounded Slice
(Source : in Unbounded™String;
Low : in Positivey
High : in Natural)
return Unbounded String;
procedure Unbounded Slice
(Source : iIn Unbounded String;
Target: out Unbounded String;
Low : in Positive;
High : in Natural) ;
Insert after paragraph 38:
—-— Search subprograms
the new paragraphs:
function Index (Source : in Unbounded String;
Pattern : in String;
From : in Positive;
Going : in Direction := Forward;
Mapping : in Maps.Character Mapping := Maps.Identity)

return Natural;

function Index (Source : in Unbounded String;
Pattern : in String;
From : in Positive;
Going : in Direction := Forward;

Mapping : in Maps.Character Mapping Function)

return Natural;
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Insert after paragraph 40:

function Index (Source in Unbounded String;
Pattern in String;
Going in Direction := Forward;
Mapping in Maps.Character Mapping Function)
return Natural;
the new paragraph:
function Index (Source in Unbounded String;
Set in Maps.Character Set;
From in Positive;
Test in Membership := Inside;
Going in Direction := Forward)
return Natural;
Indert after paragraph 41:
function Index (Source in Unbounded String;
Set in Maps.Character Set;
Test in Membership := Inside;
Going in Direction := Forward)

return Natural;

thg new paragraph:

function Index Non Blank (Source
From
Going
return Natural;

Indert after paragraph 72:

private
—-— not specified by the language

end Ada.Strings.Unbounded;

thg new paragraph:

Indert after paragraph 79:

thg new paragraph:

Indert after paragraph 82:

string subprograms:

thg new paragraph:

Length(Source)+1 or High > Length(Source).

in Unbounded String;
in Positive;
in Direction :=

The type Unbounded_String needs finalization (see;7:06).

Eorward)

e IfU is an Unbounded_ String, then"To Unbounded_String(To_String(U)) = U.

The procedure Set Unbounded String sets Target to an Unbounded_String that represents Source.

The Element, Replace (Eleinent, and Slice subprograms have the same effect as the corresponding bounded-length

The function.Unbounded_Slice returns the slice at positions Low through High in the string represented by Source as
an Unbounded String. The procedure Unbounded_Slice sets Target to the Unbounded_String representing the slice
at positions Low through High in the string represented by Source. Both routines propagate Index Error if Low >

A.4.6 String-Handling Sets and Mappings

Replace paragraph 3:

package Ada.Strings.Maps.Constants is
pragma Preelaborate (Constants);

by:
package Ada.Strings.Maps.Constants is
pragma Pure (Constants);
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A.4.7 Wide_String Handling

Replace paragraph 1:

Facilities for handling strings of Wide Character elements are found in the packages Strings.Wide Maps,
Strings.Wide Fixed, Strings.Wide Bounded, Strings.Wide Unbounded, and Strings.Wide Maps.Wide Constants.
They provide the same string-handling operations as the corresponding packages for strings of Character elements.

Oy
Facilities for handling strings of Wide Character elements are found in the packages Strings.Wide Maps,
Strings.Wide Fixed, Strings.Wide Bounded, Strings.Wide Unbounded, and Strings.Wide Maps.Wide Constantd,
and in the functions Strings.Wide Hash, Strings.Wide Fixed.Wide Hash, Strings.Wide Bounded.Widé\ Hash, and
Strings.Wide Unbounded.Wide Hash. They provide the same string-handling operations as the corresponding
packages and functions for strings of Character elements.

Replace paragraph 4:

-— Representation for a set of Wide_Character values:
type Wide Character Set is private;

by:

-— Representation for a set of Wide_Character values:

type Wide Character Set is private;

pragma Preelaborable Initialization(Wide Character Set);
Replace paragraph 20:

—— Representation for a Wide_Character to Wide Chargctér.mapping:
type Wide Character Mapping is privatey

by:
—— Representation for a Wide_Character to Wide."Character mapping:
type Wide Character Mapping is, private;
pragma Preelaborable Initialdzation(Wide Character Mapping);

Replace paragraph 29:

For each of the packages Strings.Fixed, Strings.Bounded, Strings.Unbounded, and Strings.Maps.Constants the
corresponding wide string package has the same contents except that

by:
For each of the packages Strings.Fixed, Strings.Bounded, Strings.Unbounded, and Strings.Maps.Constants, and fof
functions Strings.Hash, Strings.Fixed.Hash, Strings.Bounded.Hash, and Strings.Unbounded.Hash, the correspondipig
wide string package(has'the same contents except that
Insert after paragraph 40:
e Fo\Wide String replaces To String
the new paragraphs:

¢ Set Bounded Wide String replaces Set Bounded_String

Insert after paragraph 44:

e To Unbounded Wide String replaces To Unbounded String

the new paragraphs:

e Set Unbounded Wide String replaces Set Unbounded_String

Replace paragraph 46:

Character Set : constant Wide Maps.Wide Character Set;
——Contains each Wide_Character value WC such that Characters.Is_Character(WC) is True
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by:
Character Set : constant Wide Maps.Wide Character Set;

—-—Contains each Wide_Character value WC such that
——Characters.Conversions.Is_Character(WC) is True

Each Wide Character_Set constant in the package Strings. Wide Maps.Wide Constants contains no values outside
the Character portion of Wide Character. Similarly, each Wide Character Mapping constant in this package is the
identity mapping when applied to any element outside the Character portion of Wide Character

Pragma Pure is replaced by pragma Preelaborate in Strings.Wide Maps.Wide_ Constants.

Dejete paragraph 48:

13 Each Wide_ Character_Set constant in the package Strings.Wide Maps.Wide Constants contains(ho
values outside the Character portion of Wide Character. Similarly, each Wide Character Mapping-constant
in this package is the identity mapping when applied to any element outside the Character poption of

Wide Character.

A.A.8 Wide_Wide_String Handling

Indert new clause:

Facilities for handling strings of Wide Wide Character elements are found in the packages
Strings.Wide Wide Maps, Strings.Wide Wide Fixed, Strings.Wide Wide Bounded,
Strings.Wide Wide Unbounded, and Strings.Wide Wide Maps.Wide Wide~Constants, and in the functions
Strings.Wide Wide Hash, Strings.Wide Wide Fixed.Wide Wide Hash,
Strings.Wide Wide Bounded.Wide Wide Hash, and Strings.Wide Wide’ Unbounded.Wide Wide Hash. They
provide the same string-handling operations as the corresponding packages and functions for strings of Character
elements.

Static Semantics

The library package Strings.Wide Wide Maps has the following declaration.

package Ada.Strings.Wide Wide Maps is
pragma Preelaborate (Wide Wide .Maps) ;

—— Representation for a set of Wide_Widey Character values:
type Wide Wide Character, Set is private;
pragma Preelaborable Inititalization(Wide Wide Character Set);

Null Set : constant.Wide Wide Character Set;

type Wide Wide @haracter Range is
record
Low . Wi¥de Wide Character;
High \: /Wide Wide Character;
end record;
—-— Represénts Wide Wide Character range Low..High

typelWide Wide Character Ranges is array (Positive range <>)
of Wide Wide Character Range;

function To Set (Ranges : in Wide Wide Character Ranges)
return Wide Wide Character Set;

function To Set (Span : in Wide Wide Character Range)
return Wide Wide Character Set;

function To Ranges (Set : in Wide Wide Character Set)
return Wide Wide Character Ranges;

function "=" (Left, Right : in Wide Wide Character Set) return Boolean;
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function "not" (Right : in Wide Wide Character Set)
return Wide Wide Character Set;

function "and" (Left, Right : in Wide Wide Character Set)
return Wide Wide Character Set;

function "or" (Left, Right : in Wide Wide Character Set)
return Wide Wide Character Set;

function "xor" (Left, Right : in Wide Wide Character Set)
return Wide Wide Character Set;

funetien—— (Il of: Rl - A—i-—ch Lls ol rah’™ s S
A=A =moy A = o s E 2y —= rCr Cr oo cerF—oeTy

return Wideiwide7CharacteriseE;

function Is In (Element : in Wide Wide Character;
Set : in Wide Wide Character Set)
return Boolean;

function Is Subset (Elements : in Wide Wide Character Set;
Set : in Wide Wide Character Set)
return Boolean;

function "<=" (Left : in Wide Wide Character Set;
Right : in Wide Wide Character Set)
return Boolean renames Is Subset;

—— Alternative representation for a set of Wide_Wide Character values:
subtype Wide Wide Character Sequence is Wide Wide3tring;

function To Set (Sequence : in Wide Wide Chaktacter Sequence)
return Wide Wide Character Set;

function To Set (Singleton : in Wide Wi¥de Character)
return Wide Wide Character Set;

function To Sequence (Set : in WidesWide Character Set)
return Wide Wide CharacteriSequence;

-— Representation for a Wide Wide Character to Wide_Wide Character

—-— mapping:

type Wide Wide Character Wapping is private;

pragma Preelaborable Initialization(Wide Wide Character Mapping) ;

function Value (Map : in Wide Wide Character Mapping;
Elgment : in Wide Wide Character)
return Wide Wide Character;

Identity :econstant Wide Wide Character Mapping;

function yTo Mapping (From, To : in Wide Wide Character Sequence)
return Wide Wide Character Mapping;

function To Domain (Map : in Wide Wide Character Mapping)
return Wide Wide Character Sequence;

function To Range (Map : in Wide Wide Character Mapping)
return Wide Wide Character Sequence;

type Wide Wide Character Mapping Function is
access function (From : in Wide Wide Character)
return Wide Wide Character;

private
-— not specified by the language
end Ada.Strings.Wide Wide Maps;

The context clause for each of the packages Strings.Wide Wide Fixed, Strings.Wide Wide Bounded, and
Strings.Wide Wide Unbounded identifies Strings.Wide Wide Maps instead of Strings.Maps.
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For each of the packages Strings.Fixed, Strings.Bounded, Strings.Unbounded, and Strings.Maps.Constants, and for
functions Strings.Hash, Strings.Fixed.Hash, Strings.Bounded.Hash, and Strings.Unbounded.Hash, the corresponding
wide wide string package or function has the same contents except that

e Wide Wide Space replaces Space
e Wide Wide Character replaces Character
PY W jde_SM jde_sn;jng l;eplqm:c Qﬁ‘ing

e Wide Wide Character Set replaces Character Set

e Wide Wide Character Mapping replaces Character Mapping

e Wide Wide Character Mapping Function replaces Character Mapping_ Function
e Wide Wide Maps replaces Maps

e Bounded Wide Wide String replaces Bounded String

e Null Bounded Wide Wide String replaces Null Bounded String

e To Bounded Wide Wide String replaces To Bounded String

e To Wide Wide String replaces To_String

e Set Bounded Wide Wide String replaces Set Bounded String

e Unbounded Wide Wide String replaces Unbounded String

e Null Unbounded Wide Wide String replaces Null UnboundedString
e Wide Wide String Access replaces String Access

e To Unbounded Wide Wide String replaces To Unbeunded String

e Set Unbounded Wide Wide_ String replaces Set. Unbounded String

The following additional declarations are present in Strings.Wide Wide Maps.Wide Wide Constants:

Character Set : constant Wide Whde Maps.Wide Wide Character Set;

-— Contains each Wide Wide_Character value WWC such that

—— Characters.Conversions.Is_Character(WWC) is True

Wide Character_Set : constant Wide Wide Maps.Wide Wide Character_Set;
—-— Contains each Wide Wide Chdracter value WWC such that

—— Characters.Conversions.Is{ Wide_Character(WWC) is True

Each Wide Wide Character Setconstant in the package Strings.Wide Wide Maps.Wide Wide Constants contains
no values outside the Characfer portion of Wide Wide Character. Similarly, each Wide Wide Character Mapping
constant in this package is(the 1dentity mapping when applied to any element outside the Character portion of

Wide Wide Character

Pragma Pure is replaced by pragma Preelaborate in Strings. Wide Wide Maps.Wide Wide Constants.
NOTES

14\If'a null Wide Wide Character Mapping Function is passed to any of the Wide Wide String handling
subprograms, Constraint_Error is propagated.

AK9 String Hashing

Insert new clause:
Static Semantics
The library function Strings.Hash has the following declaration:

with Ada.Containers;
function Ada.Strings.Hash (Key : String) return Containers.Hash Type;
pragma Pure (Hash);
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Returns an implementation-defined value which is a function of the value of Key. If 4 and B are strings such
that 4 equals B, Hash(4) equals Hash(B).

The library function Strings.Fixed.Hash has the following declaration:

with Ada.Containers, Ada.Strings.Hash;

function Ada.Strings.Fixed.Hash (Key : String) return Containers.Hash Type
renames Ada.Strings.Hash;

pragma Pure (Hash);

The generic library function Strings.Bounded.Hash has the following declaration:

with Ada.Containers;
generic
with package Bounded is
new Ada.Strings.Bounded.Generic Bounded Length (<X)\7
function Ada.Strings.Bounded.Hash (Key : Bounded.Bounded String)
return Containers.Hash Type;
pragma Preelaborate (Hash);

Strings.Bounded.Hash is equivalent to the function call Strings.Hash (Bounded.To_String'(Key));

The library function Strings.Unbounded.Hash has the following declaration:

with Ada.Containers;

function Ada.Strings.Unbounded.Hash (Key : Unbounded/ Stfing)
return Containers.Hash Type;

pragma Preelaborate (Hash);

Strings.Unbounded.Hash is equivalent to the function call Strings¢Hash (To_String (Key));
Implementation Advice

The Hash functions should be good hash functions, returning/a wide spread of values for different string values. It
should be unlikely for similar strings to return the same.value.

A.5 The Numerics Packages

Replace paragraph 3:

package Ada.Numerics is
pragma Pure (Numerics);
Argument Error : exception;
Pi : constant :=
3.14159\26535 89793 23846 26433 83279 50288 41971 69399 37511;
e : constant .=
2.7%4828 18284 59045 23536 02874 71352 66249 77572 47093 69996;
end Ada.Numerics;

by:
package)Ada.Numerics is
pragma Pure (Numerics);
Argument Error : exception;
Pi : constant :=
3.14159 26535 89793 23846 26433 83279 50288 41971 69399 37511;
n : constant := Pi;
e : constant :=
2.71828 18284 59045 23536 02874 71352 66249 77572 47093 69996;
end Ada.Numerics;

A.5.2 Random Number Generation

Insert after paragraph 15:

private
. —-— not specified by the language
end Ada.Numerics.Float Random;
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the

new paragraph:

The type Generator needs finalization (see 7.6).

Insert after paragraph 27:

private
... —— not specified by the language
end Ada.Numerics.Discrete Random;

thd

new paragraph:

The type Generator needs finalization (see 7.6) in every instantiation of Numerics.Discrete Random.

Replace paragraph 53:

by

A.

-Log (Random (G) + Float'Model Small))
-Log (Random (G) + Float'Model Small)

5.3 Attributes of Floating Point Types

Indert after paragraph 41:

The function yields the integral value nearest to X, rounding toward the-even integer if X lies exactly
halfway between two integers. A zero result has the sign of X when $'Signed Zeros is True.

thg new paragraphs:

Re|

by

S'Machine Rounding
S'Machine Rounding denotes a function with the following,specification:

function S'Machine Rounding (X : T)
return T

The function yields the integral value nearest to’X.If X lies exactly halfway between two integers, one of
those integers is returned, but which of them\is returned is unspecified. A zero result has the sign of X when
S'Signed Zeros is True. This function pravides access to the rounding behavior which is most efficient on
the target processor.

6 Input-Output

place paragraph 1:

Input-output is provided thraugh language-defined packages, each of which is a child of the root package Ada. The
generic packages Sequential )10 and Direct 1O define input-output operations applicable to files containing elements
of a given type. The generic package Storage 10 supports reading from and writing to an in-memory buffer.
Additional operations_for text input-output are supplied in the packages Text 10 and Wide Text 10. Heterogeneous
input-output is provided through the child packages Streams.Stream 10 and Text 10.Text Streams (see also 13.13).
The package JQ\Exceptions defines the exceptions needed by the predefined input-output packages.

Input-output is provided through language-defined packages, each of which is a child of the root package Ada. The
gefieric packages Sequential 10 and Direct 10 define input-output operations applicable to files containing elements

of’a given type. The generic package Storage 10 supports reading from and writing to an in-memory buffer.

Additional operations for text input-output are supplied in the packages Text 10, Wide Text IO, and
Wide Wide Text IO. Heterogeneous input-output is provided through the child packages Streams.Stream_IO and
Text 10.Text Streams (see also 13.13). The package I0_Exceptions defines the exceptions needed by the
predefined input-output packages.
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A.7 External Files and File Objects

Replace paragraph 4:

Input-output for direct access files is likewise defined by a generic package called Direct 10. Input-output in human-
readable form is defined by the (nongeneric) packages Text IO for Character and String data, and Wide Text 10 for
Wide Character and Wide_String data. Input-output for files containing streams of elements representing values of
possibly different types is defined by means of the (nongeneric) package Streams.Stream_IO.

by:
Input-output for direct access files is likewise defined by a generic package called Direct 10. Input-outputin-humgn-
readable form is defined by the (nongeneric) packages Text IO for Character and String data, Wide Text 1O for
Wide Character and Wide_String data, and Wide Wide Text IO for Wide Wide Character and
Wide Wide String data. Input-output for files containing streams of elements representing values Qf possibly
different types is defined by means of the (nongeneric) package Streams.Stream_IO.

Replace paragraph 10:
type File Mode is (In File, Out File, Append File);
-—  for Sequential 10, Text 10, Wide Text 10, and Stream_10

by:

type File Mode is (In File, Out File, Append File);
-—  for Sequential 10, Text 10, Wide Text 10, Wide Wide Text 10, and Stream 10

Replace paragraph 13:

Several file management operations are common to Sequential, 10, Direct 10, Text 10, and Wide Text I10. These
operations are described in subclause A.8.2 for sequential and direct files. Any additional effects concerning text
input-output are described in subclause A.10.2.

by:
Several file management operations are commaon.t0’ Sequential 10, Direct IO, Text 10, Wide Text IO, and

Wide Wide Text IO. These operations are deseribed in subclause A.8.2 for sequential and direct files. Any
additional effects concerning text input-oytput are described in subclause A.10.2.

Replace paragraph 15:
18 Each instantiation of thé-generic packages Sequential IO and Direct IO declares a different type File Type. In the
case of Text 10, WidenText 10, and Streams.Stream_10O, the corresponding type File Type is unique.

by:

18 Each instantiation of the generic packages Sequential 10 and Direct 10 declares a different type File Type. In the

case of Text\]O, Wide Text 10, Wide Wide Text 10, and Streams.Stream_IO, the corresponding type File Type is
unique.

A.8 Sequential and Direct Files

Replace,paragraph 1:

Two kinds of access to external files are defined in this subclause: sequential access and direct access. The
corresponding file types and the associated operations are provided by the generic packages Sequential 10 and
Direct_IO. A file object to be used for sequential access is called a sequential file, and one to be used for direct
access is called a direct file Access to stream files is described in A 12 1

by:
Two kinds of access to external files are defined in this subclause: sequential access and direct access. The
corresponding file types and the associated operations are provided by the generic packages Sequential 10 and
Direct_IO. A file object to be used for sequential access is called a sequential file, and one to be used for direct
access is called a direct file. Access to stream files is described in A.12.1.
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A.

8.1 The Generic Package Sequential_IO

Insert after paragraph 16:

private

... —— not specified by the language
end Ada.Sequential IO;

the_new paragraph:

Re|

by

Re|

by

Re|

The type File Type needs finalization (see 7.6) in every instantiation of Sequential IO.

8.2 File Management

place paragraph 3:

Establishes a new external file, with the given name and form, and associates this external file with the/given file. The
given file is left open. The current mode of the given file is set to the given access mode. The defatlt access mode is
the mode Out_File for sequential and text input-output; it is the mode Inout File for direct input-output. For direct
access, the size of the created file is implementation defined.

Establishes a new external file, with the given name and form, and associates this external file with the given file. The
given file is left open. The current mode of the given file is set to the given access\mode. The default access mode is
the mode Out_File for sequential, stream, and text input-output; it is the mode-Inout File for direct input-output. For
direct access, the size of the created file is implementation defined.

place paragraph 16:

Resets the given file so that reading from its elements can be restdrted from the beginning of the file (for modes
In_File and Inout_File), and so that writing to its elements can'be restarted at the beginning of the file (for modes
Out_File and Inout_File) or after the last element of the file (for mode Append File). In particular, for direct access
this means that the current index is set to one. If a Mode parameter is supplied, the current mode of the given file is
set to the given mode. In addition, for sequential files, ifithe given file has mode Out File or Append File when
Reset is called, the last element written since the maost recent open or reset is the last element that can be read from
the file. If no elements have been written and the\file mode is Out_File, the reset file is empty. If no elements have
been written and the file mode is Append_File;ythen the reset file is unchanged.

Resets the given file so that reading from its elements can be restarted from the beginning of the external file (for
modes In_File and Inout_File), and so that writing to its elements can be restarted at the beginning of the external file
(for modes Out File and InoutSFile) or after the last element of the external file (for mode Append File). In
particular, for direct accesg-this' means that the current index is set to one. If a Mode parameter is supplied, the
current mode of the given file is set to the given mode. In addition, for sequential files, if the given file has mode
Out File or Append (File’when Reset is called, the last element written since the most recent open or reset is the last
element that can be read from the external file. If no elements have been written and the file mode is Out_File, the
reset file is empfy; 1t no elements have been written and the file mode is Append File, then the reset file is
unchanged.

place paragraph 22:

Returns a string which uniquely identifies the external file currently associated with the given file (and may
thus be used in an Open operation). If an external environment allows alternative specifications of the name

(Tor example, abbreviations), the string returned by the Tunction should correspond 10 a 1ull Speciiication o1

the name.

by:
Returns a string which uniquely identifies the external file currently associated with the given file (and may
thus be used in an Open operation).
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private
. —-— not specified by the language
end Ada.Direct IO;
—the new paragraph:
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A.10.1 The Package Text_IO

Insert after paragraph 48:

procedure Put (File : in
procedure Put (Item : in

the new paragraphs:

function Get Line(File

File Type; Item :
String);

in File Type) return

The type File Type needs finalization (see 7.6) in every instantiation of Direct IO.

in String);

String;

function Get Line return String;
Insert after paragraph 85:

Status_Error exception renames IO Exceptiohs). Status Error;
Mode Error exception renames IO Exceptfons.Mode Error;
Name Error exception renames IO Exceptilons.Name Error;
Use_ Error exception renames IO _ExcCe€ptions.Use Error;
Device Error exception renames IO _EXxceptions.Device Error;
End_Error exception renames IQ Exceptions.End Error;
Data Error exception renames 10 Exceptions.Data Error;
Layout Error exception renames\IO Exceptions.Layout Error;

private

. —-— not specified by the language
end Ada.Text IO;

the new paragraph:

The type File Type needs finalization (see 7.6).

A.10.6 Get and Put Procedures

In paragraph 5 replace;

Input-output of enumeration values uses the syntax of the corresponding lexical elements. Any Get procedure for 4
enumerationtype begins by skipping any leading blanks, or line or page terminators. Get procedures for numeric ofr
enumerationh.types start by skipping leading blanks, where a blank is defined as a space or a horizontal tabulation
characten, Next, characters are input only so long as the sequence input is an initial sequence of an identifier or of &
charaeter literal (in particular, input ceases when a line terminator is encountered). The character or line terminatot
that/Causes input to cease remains available for subsequent input.

=]

by:
Input-output of enumeration values uses the syntax of the corresponding lexical elements. Any Get procedure for an
enumeration type begins by skipping any leading blanks, or line or page terminators. A blank is defined as a spacelor
a horizontal tabulation character. Next, characters are input only so long as the sequence input is an initial sequence
of an identifier or of a character literal (in particular, input ceases when a line terminator is encountered). The
character or line terminator that causes input to cease remains available for subsequent input.
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A.

Re

10.7 Input-Output of Characters and Strings

place paragraph 13:

For an item of type String the following procedures are provided:

by:

For an item of type String the following subprograms are provided:

InJert after paragraph 17:

thg

A.

Determines the length of the given string and attempts that number of Put operations for successive
characters of the string (in particular, no operation is performed if the string is null).

new paragraphs:

function Get Line(File : in File Type) return String;
function Get Line return String;

Returns a result string constructed by reading successive characters from the specified input file, and
assigning them to successive characters of the result string. The result string has a lower bound of 1 and an
upper bound of the number of characters read. Reading stops when the end of the(line is met; Skip Line is
then (in effect) called with a spacing of 1.

Constraint_Error is raised if the length of the line exceeds Positive'Last; irithis case, the line number and
page number are unchanged, and the column number is unspecified butno less than it was before the call.
The exception End_Error is propagated if an attempt is made to skip.afile terminator.

10.11 Input-Output for Bounded Strings

Indert new clause:

The package Text 10.Bounded IO provides input-output in‘human-readable form for Bounded_Strings.

Static Semantics

The generic library package Text 10.Bounded 10 has the following declaration:

with Ada.Strings.Bounded;
generic
with package Bounded is
new Ada).Strings.Bounded.Generic Bounded Length (<>);
package Ada.Text IO.Bourded IO is

procedure Put
(File : in Hile Type;
Item : in(BoUnded.Bounded String);

procedurePut
(Item\;in Bounded.Bounded String);

progedure Put Line
(File : in File Type;
Item : in Bounded.Bounded String);

procedure Put Line
(Item : in Bounded.Bounded String);

function Get Line
(File : in File Type)
return Bounded.Bounded String;

function Get Line
return Bounded.Bounded String;

procedure Get Line
(File : in File Type; Item : out Bounded.Bounded String);
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procedure Get Line
(Item : out Bounded.Bounded String);

end Ada.Text IO.Bounded IO;

For an item of type Bounded_String, the following subprograms are provided:

procedure Put
(File : in File Type;

ltem @ 1n Bounded.bounded oTring);

Equivalent to Text 10.Put (File, Bounded.To_String(Item));

procedure Put
(Item : in Bounded.Bounded String);

Equivalent to Text 10.Put (Bounded.To_String(Item));

procedure Put Line
(File : in File Type;
Item : in Bounded.Bounded String);

Equivalent to Text 10.Put_Line (File, Bounded.To_String(Item));

procedure Put Line
(Item : in Bounded.Bounded String);

Equivalent to Text 10.Put Line (Bounded.To_String(Item));

function Get Line
(File : in File Type)
return Bounded.Bounded String;

Returns Bounded.To_Bounded_String(Text 10.Get, Line(File));

function Get Line
return Bounded.Bounded String;

Returns Bounded.To_Bounded_String(Tlext 10.Get Line);

procedure Get Line
(File : in File Type; Item™: out Bounded.Bounded String);

Equivalent to Item := Get_Line (File);

procedure Get Line
(Item : out Boundé&d.Bounded String);

Equivalent to Item *=Get_Line;

A.10.12 Input-Qutput for Unbounded Strings

Insert new clause:
The package Text 10.Unbounded IO provides input-output in human-readable form for Unbounded_Strings.
Statié.Semantics
The library package Text 10.Unbounded IO has the following declaration:

with Ada.Strings.Unbounded;
package Ada.Text IO.Unbounded IO is

procedure Put
(File : in File Type;
Item : in Strings.Unbounded.Unbounded String);

procedure Put
(Item : in Strings.Unbounded.Unbounded String);

procedure Put Line

(File : in File Type;
Item : in Strings.Unbounded.Unbounded String);
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procedure Put Line
(Item : in Strings.Unbounded.Unbounded String);

function Get Line
(File : in File Type)

return Strings.Unbounded.Unbounded String;

function Get T.ine

return St;ings.Unbounded.Unbounded_string;

procedure Get Line
(File : in File Type; Item : out Strings.Unbounded.Unbounded String);

procedure Get Line
(Item : out Strings.Unbounded.Unbounded String);

end Ada.Text IO.Unbounded IO;

For an item of type Unbounded_String, the following subprograms are provided:

procedure Put
(File : in File Type;
Item : in Strings.Unbounded.Unbounded String);

Equivalent to Text 10.Put (File, Strings.Unbounded.To_String(Item));

procedure Put
(Item : in Strings.Unbounded.Unbounded String);

Equivalent to Text 10.Put (Strings.Unbounded.To_String(Item));

procedure Put Line
(File : in File Type;
Item : in Strings.Unbounded.Unbounded SEking);

Equivalent to Text 10.Put_Line (File, Strings.Unbounded.To_String(Item));

procedure Put Line
(Item : in Strings.Unbounded.Unbeluinded String);

Equivalent to Text 10.Put_Line (Strings.Unbounded.To_String(Item));

function Get Line
(File : in File Type)
return Strings.Unbounpded.Unbounded String;

Returns Strings.Unbounded. To_Unbounded_String(Text 10.Get Line(File));

function Get Line
return Stringts.Unbounded.Unbounded String;

Returns Strings.Unbounded.To_Unbounded_String(Text 10.Get Line);

procedure (Get Line
(File{ :) in File Type; Item : out Strings.Unbounded.Unbounded String);

Equivalent to Item := Get_Line (File);

procedure Get Line
(Item : out Strings.Unbounded.Unbounded String);

Equivalent to Item := Get Line;

A.11 Wide Text Input-Output and Wide Wide Text Input-Output

Replace the title:
Wide Text Input-Output

by:
Wide Text Input-Output and Wide Wide Text Input-Output
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Replace paragraph 1:
The package Wide Text 10 provides facilities for input and output in human-readable form. Each file is read or
written sequentially, as a sequence of wide characters grouped into lines, and as a sequence of lines grouped into
pages.

by:
The packages Wide Text 10 and Wide Wide Text IO provide facilities for input and output in human-readable

form. Each file 1s read or written sequentially, as a sequence of wide characters (or wide wide characters) grouped
into lines, and as a sequence of lines grouped into pages.

Replace paragraph 2:

The specification of package Wide Text IO is the same as that for Text 10O, except that in each Get, Cook Ahead
Get_Immediate, Get_Line, Put, and Put_Line procedure, any occurrence of Character is replaced. by
Wide_Character, and any occurrence of String is replaced by Wide String.

by:
The specification of package Wide Text IO is the same as that for Text 10O, except that in each Get, Look Ahead
Get_Immediate, Get_Line, Put, and Put_Line subprogram, any occurrence of Character is replaced by
Wide Character, and any occurrence of String is replaced by Wide String. Nongeneric equivalents of
Wide Text IO.Integer 10 and Wide Text 10.Float IO are provided (as for{Text 10) for each predefined numer
type, with names such as Ada.Integer Wide Text IO, Ada.Long IntegersWide Text 10,
Ada.Float Wide Text 10, Ada.Long Float Wide Text IO.

Replace paragraph 3:

Nongeneric equivalents of Wide Text 1O.Integer 10 and Wide Text IO.Float IO are provided (as for Text 10)
each predefined numeric type, with names such as Ada.Intéger Wide Text 10, Ada.Long_Integer Wide Text I(
Ada.Float Wide Text 10, Ada.Long Float Wide Text\]O.

by:
The specification of package Wide Wide Text(10'is the same as that for Text 10O, except that in each Get,
Look Ahead, Get Immediate, Get_Line, Puty afid Put_Line subprogram, any occurrence of Character is replaced {
Wide Wide Character, and any occurrencg,of String is replaced by Wide Wide String. Nongeneric equivalents 9
Wide Wide Text IO.Integer 10 and Wide Wide Text 10.Float IO are provided (as for Text 10) for each
predefined numeric type, with names'such as Ada.Integer Wide Wide Text IO,
Ada.Long Integer Wide Wide Text 10, Ada.Float Wide Wide Text 10, Ada.Long_Float Wide Wide Text

The specification of package Wide Text 10.Wide Bounded IO is the same as that for Text 10.Bounded IO,
except that any occurrencé of Bounded String is replaced by Wide Bounded String, and any occurrence of packal

Bounded is replaced by-Wide Bounded. The specification of package Wide Wide Text 10.Wide Bounded IO if

the same as that for Text 10.Bounded IO, except that any occurrence of Bounded String is replaced by
Wide Wide Bounded String, and any occurrence of package Bounded is replaced by Wide Wide Bounded.

The specification of package Wide Text 10.Wide Unbounded IO is the same as that for Text 10.Unbounded I(
except that’any occurrence of Unbounded String is replaced by Wide Unbounded String, and any occurrence of
package Unbounded is replaced by Wide_Unbounded. The specification of package

WiderWide Text 10.Wide Wide Unbounded IO is the same as that for Text 10.Unbounded IO, except that an
oceurrence of Unbounded_String is replaced by Wide Wide Unbounded String, and any occurrence of package
Unbounded is replaced by Wide_ Wide Unbounded.

4

for

<

0.

oC

b

- A12—Streamnput-Outppt——m — — — —

Replace paragraph 1:

The packages Streams.Stream IO, Text 10.Text Streams, and Wide Text 10.Text Streams provide stream-
oriented operations on files.

by:
The packages Streams.Stream 1O, Text 10.Text Streams, Wide Text 10.Text Streams, and
Wide Wide Text 10.Text Streams provide stream-oriented operations on files.
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A.12.1 The Package Streams.Stream_IO

Insert after paragraph 27:

the

Re|

by

Re

by

Re

by

private
... —— not specified by the language
end Ada.Streams.Stream IO;

 new paragraph:

The type File Type needs finalization (see 7.6).

place paragraph 28:

The subprograms Create, Open, Close, Delete, Reset, Mode, Name, Form, Is_Open, and End_of File have the*same
effect as the corresponding subprograms in Sequential 1O (see A.8.2).

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

The End_Of File function:
e Propagates Mode Error if the mode of the file is not In_File;

e Ifpositioning is supported for the given external file, the function returns, Trte if the current index exceeds
the size of the external file; otherwise it returns False;

e If positioning is not supported for the given external file, the function returns True if no more elements can
be read from the given file; otherwise it returns False.

place paragraph 28.1:

The Set Mode procedure changes the mode of the file. If the iew mode is Append_File, the file is positioned to its
end; otherwise, the position in the file is unchanged.

The Set Mode procedure sets the mode of the filecdf the new mode is Append _File, the file is positioned to its end;
otherwise, the position in the file is unchanged.

place paragraph 30:

The procedures Read and Write are gquuvalent to the corresponding operations in the package Streams. Read
propagates Mode_Error if the mode of File is not In_File. Write propagates Mode Error if the mode of File is not
Out_File or Append_File. The<Read procedure with a Positive_Count parameter starts reading at the specified index.
The Write procedure with a Positive Count parameter starts writing at the specified index.

The procedures Readahd Write are equivalent to the corresponding operations in the package Streams. Read
propagates Mode_Eitror if the mode of File is not In_File. Write propagates Mode Error if the mode of File is not
Out_File or Append File. The Read procedure with a Positive_Count parameter starts reading at the specified index.
The Write firocedure with a Positive _Count parameter starts writing at the specified index. For a file that supports
positioning, Read without a Positive Count parameter starts reading at the current index, and Write without a
Positive Count parameter starts writing at the current index.

A

Insert new clause:

The package Wide Wide Text 10.Text Streams provides a function for treating a wide wide text file as a stream.
Static Semantics
The library package Wide Wide Text 10.Text Streams has the following declaration:

with Ada.Streams;
package Ada.Wide Wide Text IO.Text Streams is
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type Stream Access is access all Streams.Root Stream Type'Class;

function Stream (File in File Type)
end Ada.Wide Wide Text IO.Text Streams;

return Stream Access;

The Stream function has the same effect as the corresponding function in Streams.Stream_IO.

A16 The Eackagp Directories

Insert new clause:

Static Semantics

with Ada.IO Exceptions;
with Ada.Calendar;
package Ada.Directories is

—-— Directory and file operations:

procedure
Form
procedure

Delete Tree (Diregtotry

procedure Delete File (Name

procedure Rename

procedure Copy Fille- (Source Name,

Form

-— File and directory name operations:

The package Directories provides operations for manipulating files and directories, and their names.

The library package Directories has the following declaration:

function Current Directory return String;

in String :=

procedure Set Directory (Directory

procedure Create Directory (New Directory
Form

procedure Delete Directory (Directory

Create Path (New Directbory
in ‘String :=

in String);
in String);
(01d Name, New Name

Target Name
in String

in String)\

in String;

"n);

in String);

in String;

n");

in String);

in String;
L= nu);

function Full Name (Name in String) return String;
fun¢tion Simple Name (Name in String) return String;
function Containing Directory (Name in String) return String;
function Extension (Name in String) return String;
function Base Name (Name in String) return String;
function Compose (Containing Directory in String := "";
Name in String;
Extension in vaﬁhg = "") return erinq;
—-— File and directory queries:

type File Kind is
type File Size is range O
function Exists

(Name in String)

function Kind (Name in String)
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implementation-defined ;
return Boolean;

return File Kind;
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function Size (Name : in String) return File Size;
function Modification Time (Name : in String) return Ada.Calendar.Time;
—-— Directory searching:

type Directory Entry Type is limited private;

type Filter Type is array (File Kind) of Boolean;

type Search Type is limited private;

procedure Start Search (Search : in out Search Type;
Directory : in String;
Pattern : in String;
Filter : in Filter Type := (others => True)\)V;

procedure End Search (Search : in out Search Type);
function More Entries (Search : in Search Type) return Boolean;

procedure Get Next Entry (Search : in out Search Type;
Directory Entry : out Directory jJEntry Type);

procedure Search (
Directory : in String;

Pattern : in String;
Filter : in Filter Type := (others => True);
Process : not null access procedure (

Directory Entry : in Directory EntZy\Type)):
—-— Operations on Directory Entries:

function Simple Name (Directory Entry, : in Directory Entry Type)
return String;

function Full Name (Directory gEitry : in Directory Entry Type)
return String;

function Kind (Directory,Emtry : in Directory Entry Type)
return File Kind;

function Size (Directory Entry : in Directory Entry Type)
return File Size;

function Modification Time (Directory Entry : in Directory Entry Type)
return_Ada’.Calendar.Time;

Status_Error : exception renames Ada.IO Exceptions.Status Error;
Name BErhor : exception renames Ada.IO Exceptions.Name Error;
Use.Error : exception renames Ada.IO Exceptions.Use Error;
DeviCe Error : exception renames Ada.IO_Exceptions.Device Error;

private
—-— Not specified by the language.
end Ada.Directories;

R = 11 1 1 A | 1 o L I | 1. 1 At - -~ 1l el
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container for files on the target system. A special file is an external file that cannot be created or read by a predefined

Ada input-output package. External files that are not special files or directories are called ordinary files.

A file name is a string identifying an external file. Similarly, a directory name is a string identifying a directory. The

interpretation of file names and directory names is implementation-defined.

The full name of an external file is a full specification of the name of the file. If the external environment allows
alternative specifications of the name (for example, abbreviations), the full name should not use such alternatives. A
full name typically will include the names of all of the directories that contain the item. The simple name of an
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external file is the name of the item, not including any containing directory names. Unless otherwise specified, a file
name or directory name parameter in a call to a predefined Ada input-output subprogram can be a full name, a simple
name, or any other form of name supported by the implementation.

The default directory is the directory that is used if a directory or file name is not a full name (that is, when the name
does not fully identify all of the containing directories).

A directory entry is a single item in a directory, identifying a single external file (including directories and special

fifesy:
For each function that returns a string, the lower bound of the returned value is 1.
The following file and directory operations are provided:

function Current Directory return String;

Returns the full directory name for the current default directory. The name returned shallbe suitable for af
future call to Set_Directory. The exception Use Error is propagated if a default direGtory is not supported
by the external environment.

procedure Set Directory (Directory : in String);
Sets the current default directory. The exception Name_Error is propagated if the string given as Director

does not identify an existing directory. The exception Use Error is propagated if the external environmen
does not support making Directory (in the absence of Name Error),a-default directory.

-

procedure Create Directory (New Directory : in String;
Form : in String :=1"Y;

Creates a directory with name New_Directory. The Forni\parameter can be used to give system-dependeng
characteristics of the directory; the interpretation of¢he Form parameter is implementation-defined. A null
string for Form specifies the use of the default options of the implementation of the new directory. The
exception Name_Error is propagated if the string given as New_Directory does not allow the identification
of a directory. The exception Use_Error is propagated if the external environment does not support the
creation of a directory with the given name (in the absence of Name Error) and form.

procedure Delete Directory (Directory : in String);

Deletes an existing empty directapry with name Directory. The exception Name Error is propagated if the
string given as Directory does-not identify an existing directory. The exception Use Error is propagated if
the external environment dges not support the deletion of the directory (or some portion of its contents) with
the given name (in the absence of Name Error).

procedure Create Path (New Directory : in String;
Form : in String := "");

Creates zere-0t more directories with name New_Directory. Each non-existent directory named by
New_Directory is created. For example, on a typical Unix system, Create Path ("/usr/me/my"); would
create-directory "me" in directory "usr", then create directory "my" in directory "me". The Form parametdr
can’be-used to give system-dependent characteristics of the directory; the interpretation of the Form
parameter is implementation-defined. A null string for Form specifies the use of the default options of the
implementation of the new directory. The exception Name Error is propagated if the string given as
New_Directory does not allow the identification of any directory. The exception Use Error is propagated
the external environment does not support the creation of any directories with the given name (in the
absence of Name Error) and form.

f

—

procedure Delete Tree (Directory : imn String);

Deletes-an-existing-direetory-with-name Direetory—The-direetory-and-al-ofits-eontents{possibly-inetuding
other directories) are deleted. The exception Name Error is propagated if the string given as Directory does
not identify an existing directory. The exception Use Error is propagated if the external environment does
not support the deletion of the directory or some portion of its contents with the given name (in the absence
of Name_ FError). If Use Error is propagated, it is unspecified whether a portion of the contents of the
directory is deleted.

procedure Delete File (Name : in String);
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Deletes an existing ordinary or special file with name Name. The exception Name Error is propagated if the
string given as Name does not identify an existing ordinary or special external file. The exception Use Error
is propagated if the external environment does not support the deletion of the file with the given name (in
the absence of Name Error).

procedure Rename (Old Name, New Name : in String);

Renames an existing external file (including directories) with name Old Name to New Name. The
1 1 acOld Naonaa d i
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exeeptonrName—Error-is-propagatedifthestring-giveras-OldName-does-notidentify-anexistingexternal
file. The exception Use Error is propagated if the external environment does not support the renaming of
the file with the given name (in the absence of Name Error). In particular, Use_ Error is propagated if a file
or directory already exists with name New Name.

procedure Copy File (Source Name, Target Name : in String;
Form : in String);

Copies the contents of the existing external file with name Source Name to an external file with hame
Target Name. The resulting external file is a duplicate of the source external file. The Forthiparameter can
be used to give system-dependent characteristics of the resulting external file; the interpretation of the Form
parameter is implementation-defined. Exception Name Error is propagated if the string given as

Source Name does not identify an existing external ordinary or special file, or if thé.string given as

Target Name does not allow the identification of an external file. The exception(lse Error is propagated if
the external environment does not support creating the file with the name given'by Target Name and form
given by Form, or copying of the file with the name given by Source Namg.(in the absence of Name Error).

The following file and directory name operations are provided:

function Full Name (Name : in String) return String;

Returns the full name corresponding to the file name specifiéd by Name. The exception Name Error is
propagated if the string given as Name does not allow thejidentification of an external file (including
directories and special files).

function Simple Name (Name : in String) return String;

Returns the simple name portion of the file namie\specified by Name. The exception Name Error is
propagated if the string given as Name does.not allow the identification of an external file (including
directories and special files).

function Containing Directory (Name : in String) return String;

Returns the name of the containing.directory of the external file (including directories) identified by Name.
(If more than one directory cancontain Name, the directory name returned is implementation-defined.) The
exception Name_Error is prepagated if the string given as Name does not allow the identification of an
external file. The exception Use Error is propagated if the external file does not have a containing directory.

function Extension (Name : in String) return String;

Returns the extension name corresponding to Name. The extension name is a portion of a simple name (not
including ady-separator characters), typically used to identify the file class. If the external environment does
not have@xtension names, then the null string is returned. The exception Name Error is propagated if the
string given as Name does not allow the identification of an external file.

function Base Name (Name : in String) return String;
Returns the base name corresponding to Name. The base name is the remainder of a simple name after

removing any extension and extension separators. The exception Name Error is propagated if the string
given as Name does not allow the identification of an external file (including directories and special files).

190

function Compose (Containing Directory : im string := "
Name : in String;
Extension : in String := "") return String;

’

Returns the name of the external file with the specified Containing Directory, Name, and Extension. If
Extension is the null string, then Name is interpreted as a simple name; otherwise Name is interpreted as a
base name. The exception Name Error is propagated if the string given as Containing_Directory is not null
and does not allow the identification of a directory, or if the string given as Extension is not null and is not a
possible extension, or if the string given as Name is not a possible simple name (if Extension is null) or base
name (if Extension is non-null).
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The following file and directory queries and types are provided:
type File Kind is (Directory, Ordinary File, Special File);
The type File Kind represents the kind of file represented by an external file or directory.
type File Size is range 0 .. implementation-defined;

The type File Size represents the size of an external file.

function Exists (Name : in String) return Boolean;

Returns True if an external file represented by Name exists, and False otherwise. The exception Name-Efror
is propagated if the string given as Name does not allow the identification of an external file (including
directories and special files).

function Kind (Name : in String) return File Kind;

Returns the kind of external file represented by Name. The exception Name Error ispropagated if the strjng
given as Name does not allow the identification of an existing external file.

function Size (Name : in String) return File Size;

Returns the size of the external file represented by Name. The size of an external file is the number of
stream elements contained in the file. If the external file is not an ordinary file, the result is implementatign-
defined. The exception Name_Error is propagated if the string given as Name does not allow the
identification of an existing external file. The exception Constraint\Error is propagated if the file size is rjot
a value of type File Size.

function Modification Time (Name : in String),return Ada.Calendar.Time;

Returns the time that the external file represented by/Name was most recently modified. If the external filg is
not an ordinary file, the result is implementation-defined. The exception Name Error is propagated if the
string given as Name does not allow the identification of an existing external file. The exception Use_Errpr
is propagated if the external environment does.not support reading the modification time of the file with the
name given by Name (in the absence of Name Error).

The following directory searching operations and types are provided:

type Directory Entry Type iso,limited private;

The type Directory Entry Type represents a single item in a directory. These items can only be created bly
the Get Next Entry procedure in this package. Information about the item can be obtained from the
functions declared in.this\package. A default-initialized object of this type is invalid; objects returned from
Get_Next Entry arg€ valid.

type Filter Type is array (File Kind) of Boolean;

The type Filter Type specifies which directory entries are provided from a search operation. If the Directpry
componentlis True, directory entries representing directories are provided. If the Ordinary File component
is True,)directory entries representing ordinary files are provided. If the Special File component is True,
diréctory entries representing special files are provided.

type Search Type is limited private;

The type Search_Type contains the state of a directory search. A default-initialized Search_Type object has
no entries available (function More Entries returns False). Type Search_Type needs finalization (see 7.6).

procedure Start Search (Search : in out Search Type;
Directory : in String;
Pattern : in String;
Filter : in Filter Type := (others => True));

Starts a search in the directory named by Directory for entries matching Pattern. Pattern represents a pattern
for matching file names. If Pattern is null, all items in the directory are matched; otherwise, the
interpretation of Pattern is implementation-defined. Only items that match Filter will be returned. After a
successful call on Start_Search, the object Search may have entries available, but it may have no entries
available if no files or directories match Pattern and Filter. The exception Name Error is propagated if the
string given by Directory does not identify an existing directory, or if Pattern does not allow the
identification of any possible external file or directory. The exception Use_ Error is propagated if the
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external environment does not support the searching of the directory with the given name (in the absence of
Name_ Error). When Start_Search propagates Name Error or Use Error, the object Search will have no
entries available.

procedure End Search (Search : in out Search Type);

Ends the search represented by Search. After a successful call on End_Search, the object Search will have
no entries available.

function More Entries (Search : 1n Search Type) return Boolean;

Returns True if more entries are available to be returned by a call to Get Next Entry for the specified
search object, and False otherwise.

procedure Get Next Entry (Search : in out Search Type;
Directory Entry : out Directory Entry Type);

Returns the next Directory Entry for the search described by Search that matches the pattern andfilter. If no
further matches are available, Status_Error is raised. It is implementation-defined as to whether the results
returned by this routine are altered if the contents of the directory are altered while the Seatrch object is valid
(for example, by another program). The exception Use Error is propagated if the exterhal environment does
not support continued searching of the directory represented by Search.

procedure Search (
Directory : in String;

Pattern : in String;
Filter : in Filter Type := (others => True);
Process : not null access procedure (

Directory Entry : in Directory Entry Type)):

Searches in the directory named by Directory for entries matehing Pattern. The subprogram designated by
Process is called with each matching entry in turn. Patternd€presents a pattern for matching file names. If
Pattern is null, all items in the directory are matched; otherwise, the interpretation of Pattern is
implementation-defined. Only items that match Filterwill be returned. The exception Name Error is
propagated if the string given by Directory does not'identify an existing directory, or if Pattern does not
allow the identification of any possible external-file or directory. The exception Use Error is propagated if
the external environment does not support the searching of the directory with the given name (in the absence
of Name_Error).

function Simple Name (Directory Entry : in Directory Entry Type)
return String;

Returns the simple external name of the external file (including directories) represented by Directory Entry.
The format of the name returned is implementation-defined. The exception Status Error is propagated if
Directory Entry is invalid.

function Full Namg (Directory Entry : in Directory Entry Type)
return Stringy

Returns the full éxternal name of the external file (including directories) represented by Directory Entry.
The format.of'the name returned is implementation-defined. The exception Status_Error is propagated if
Directoery-Entry is invalid.

function~Kind (Directory Entry : in Directory Entry Type)
return File Kind;

Returns the kind of external file represented by Directory Entry. The exception Status_Error is propagated
if Directory Entry is invalid.

function Size (Directory Fntry : in Directory Entry Type)
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return File Size;

Returns the size of the external file represented by Directory Entry. The size of an external file is the
number of stream elements contained in the file. If the external file represented by Directory Entry is not an
ordinary file, the result is implementation-defined. The exception Status_Error is propagated if

Directory Entry is invalid. The exception Constraint Error is propagated if the file size is not a value of
type File_Size.

function Modification Time (Directory Entry : in Directory Entry Type)
return Ada.Calendar.Time;
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Returns the time that the external file represented by Directory Entry was most recently modified. If the
external file represented by Directory Entry is not an ordinary file, the result is implementation-defined.

The exception Status_Error is propagated if Directory Entry is invalid. The exception Use Error is
propagated if the external environment does not support reading the modification time of the file represented
by Directory Entry.

Implementation Requirements
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package, and Target Name and Form can be used in the Create operation of that input-output package with mode
Out_File without raising an exception, then Copy_File shall not propagate Use Error.

Implementation Advice

If other information about a file (such as the owner or creation date) is available in a directory entry,.the
implementation should provide functions in a child package Directories.Information to retrieve it

Start_Search and Search should raise Use Error if Pattern is malformed, but not if it could represent a file in the
directory but does not actually do so.

Rename should be supported at least when both New Name and Old Name are simple names and New_Name dods
not identify an existing external file.

NOTES

37 The operations Containing_Directory, Full Name, Simple Name, Base/Name, Extension, and Compose operate jon
file names, not external files. The files identified by these operations dg not need to exist. Name_Error is raised only[if
the file name is malformed and cannot possibly identify a file. Of these operations, only the result of Full Name
depends on the current default directory; the result of the othefs depends only on their parameters.

38 Using access types, values of Search Type and Directdry Entry Type can be saved and queried later. However,
another task or application can modify or delete the fil€ répresented by a Directory Entry Type value or the director
represented by a Search_Type value; such a value canfonly give the information valid at the time it is created.
Therefore, long-term storage of these values is not\tecommended.

39 If the target system does not support directeries inside of directories, then Kind will never return Directory and
Containing_Directory will always raise Us€ “Error.

40 If the target system does not support.creation or deletion of directories, then Create Directory, Create Path,
Delete Directory, and Delete Tree'will always propagate Use_Error.

41 To move a file or directory. fo)a different location, use Rename. Most target systems will allow renaming of files
from one directory to another. If the target file or directory might already exist, it should be deleted first.

A17 The Package Environment_Variables

Insert new clause:

The package Environment Variables allows a program to read or modify environment variables. Environment
variables ar&narme-value pairs, where both the name and value are strings. The definition of what constitutes an
environmentvariable, and the meaning of the name and value, are implementation defined.

Static/Semantics
Fhellibrary package Environment Variables has the following declaration:

package Ada.Environment Variables is
pragma Preelaborate (Environment Variables);

function aluc (Name - in Qi—v-ihrj\ return va-inrj;

function Exists (Name : in String) return Boolean;
procedure Set (Name : in String; Value : in String);

procedure Clear (Name : in String);
procedure Clear;

procedure Iterate (
Process : not null access procedure (Name, Value : in String));
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end Ada.Environment Variables;

function Value (Name : in String) return String;

If the external execution environment supports environment variables, then Value returns the value of the
environment variable with the given name. If no environment variable with the given name exists, then
Constraint_Error is propagated. If the execution environment does not support environment variables, then
Program Error is propagated

function Exists (Name : in String) return Boolean;

If the external execution environment supports environment variables and an environment variable with the
given name currently exists, then Exists returns True; otherwise it returns False.

procedure Set (Name : in String; Value : in String);

If the external execution environment supports environment variables, then Set first clears any existing
environment variable with the given name, and then defines a single new environment variable-with the
given name and value. Otherwise Program_Error is propagated.

If implementation-defined circumstances prohibit the definition of an environment yariable with the given
name and value, then Constraint Error is propagated.

It is implementation defined whether there exist values for which the call Sef(Name, Value) has the same
effect as Clear (Name).

procedure Clear (Name : in String);

If the external execution environment supports environment varidbles, then Clear deletes all existing
environment variable with the given name. Otherwise Program Etror is propagated.

procedure Clear;

If the external execution environment supports environment variables, then Clear deletes all existing
environment variables. Otherwise Program_Error isipropagated.

procedure Iterate (
Process : not null access procedure (Name, Value : in String));

If the external execution environment suppoérts environment variables, then Iterate calls the subprogram
designated by Process for each existing énvironment variable, passing the name and value of that
environment variable. Otherwise Program_Error is propagated.

If several environment variablés-cxist that have the same name, Process is called once for each such
variable.

Bounded (Run-Time) Errors

It is a bounded error to call"Value if more than one environment variable exists with the given name; the possible
outcomes are that:

e one of the values is returned, and that same value is returned in subsequent calls in the absence of changes to
the environment; or

e Pregram_Error is propagated.
Erroneous Execution

Making calls to the procedures Set or Clear concurrently with calls to any subprogram of package
Eayironment Variables, or to any instantiation of Iterate, results in erroneous execution.

Making calls to the procedures Set or Clear in the actual subprogram corresponding to the Process parameter of
Iterate results in erroneous execution.

Documentation Requirements

An implementation shall document how the operations of this package behave if environment variables are changed
by external mechanisms (for instance, calling operating system services).

Implementation Permissions
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An implementation running on a system that does not support environment variables is permitted to define the
operations of package Environment Variables with the semantics corresponding to the case where the external
execution environment does support environment variables. In this case, it shall provide a mechanism to initialize a
nonempty set of environment variables prior to the execution of a partition.

Implementation Advice

If the execution environment supports subprocesses, the currently defined environment variables should be used to
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Changes to the environment variables made outside the control of this package should be reflected immediately\in the
effect of the operations of this package. Changes to the environment variables made using this package should’be
reflected immediately in the external execution environment. This package should not perform any bufféring of thg
environment variables.

A.18 Containers

Insert new clause:

This clause presents the specifications of the package Containers and several child-packages, which provide facilit{es
for storing collections of elements.

A variety of sequence and associative containers are provided. Each contairer-includes a cursor type. A cursor is g
reference to an element within a container. Many operations on cursors,are'common to all of the containers. A curgor
referencing an element in a container is considered to be overlapping-with the container object itself.

Within this clause we provide Implementation Advice for the desited average or worst case time complexity of
certain operations on a container. This advice is expressed using the Landau symbol O(X). Presuming f is some
function of a length parameter N and t(N) is the time the operation takes (on average or worst case, as specified) fa
the length N, a complexity of O(f(N)) means that there eXists a finite A such that for any N, t(N)/f(N) < A.

—

If the advice suggests that the complexity should beiess than O(f(N)), then for any arbitrarily small positive real D,
there should exist a positive integer M such that for,all N > M, t(N)/f(N) < D.

A.18.1 The Package Containers

Insert new clause:
The package Containers is the.-rgot of the containers subsystem.
Static Semantics

The library package Centainers has the following declaration:

package Ada.€ontainers is
pragma Pdre (Containers);

type/Hash Type is mod implementation-defined;
type Count Type is range O .. implementation-defined;

end Ada.Containers;

Hash_Type represents the range of the result of a hash function. Count Type represents the (potential or actual)
number of elements of a container.

L 1 : 4 dess
Tmpremeniaitonravice

Hash_Type'Modulus should be at least 2**32. Count_Type'Last should be at least 2**31—1.

© ISO/IEC 2007 — All rights reserved 195


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

A.18.2 The Package Containers.Vectors

Insert new clause:

The language-defined generic package Containers.Vectors provides private types Vector and Cursor, and a set of
operations for each type. A vector container allows insertion and deletion at any position, but it is specifically
optimized for insertion and deletion at the high end (the end with the higher index) of the container. A vector
container also provides random access to its elements.

A vector container behaves conceptually as an array that expands as necessary as items are inserted. The length of a
vector is the number of elements that the vector contains. The capacity of a vector is the maximum number of
elements that can be inserted into the vector prior to it being automatically expanded.

Elements in a vector container can be referred to by an index value of a generic formal type. The first element(of a
vector always has its index value equal to the lower bound of the formal type.

A vector container may contain empty elements. Empty elements do not have a specified value.

Static Semantics

The generic library package Containers.Vectors has the following declaration:

generic
type Index Type is range <>;
type Element Type is private;
with function "=" (Left, Right : Element Type)
return Boolean is <>;
package Ada.Containers.Vectors is
pragma Preelaborate (Vectors);

subtype Extended Index is
Index Type'Base range
Index Type'First-1
Index Type'Min (Index Type'Base'lLast - 1, Index Type'Last) + 1;
No Index : constant Extended Index := Extended Index'First;

type Vector is tagged private;
pragma Preelaborable Initializatdon (Vector);

type Cursor is private;
pragma Preelaborable Initialdzation (Cursor);

Empty Vector : constant\Vector;
No_Element : constant Cursor;
function "=" (Ifefit, Right : Vector) return Boolean;
function To"Vector (Length : Count Type) return Vector;
function \[6 Vector

(NewnIem : Element Type;

Fendgth : Count Type) return Vector;

function "&" (Left, Right : Vector) return Vector;

function "&" (Left : Vector;
Right : Element Type) return Vector;
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function "&" (Left : Element Type;
Right : Vector) return Vector;

function "&" (Left, Right : Element Type) return Vector;
function Capacity (Container : Vector) return Count Type;

procedure Reserve Capacity (Container : in out Vector;
Capacity : in Count Type) ;
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procedure Set Length (Container

Length
function Is Empty (Container

procedure Clear (Container
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Vector) return Count Type;

in out Vector;
in Count Type) ;

Vector) return Boolean;

in out Vector);

function To Cursor (Container

Index
function To Index (Position
function Element (Container

Index

return Element Type;

function Element (Position

procedure Replace Element (Container
Index : in
New Item : in

Vector;
Extended Index) return Cursor;

Cursor) return Extended Index;

Vector;

Index Type)

Cursor) return Element Type;

in out Vector;
Index Typer
Element{Type) ;

procedure Replace Element (Container : in out VecdtOr;

Position : in Gursor;
New Item : in Element Type);
procedure Query Element
(Container in Vector;
Index : in Index Type;
Process not null access proceédure (Element in Element Type));

procedure Query Element
(Position in Cursor;
Process

procedure Update Element

(Container in out Veéctor;
Index : in
Process

(Element

procedure Update’ Element

(Containet in out Vector;
Positien™ : in Cursor;
Process

(Element

procedure Move (Target
Source

procedure Insert (Container
Before
New Item

procedure Insert (Container
Before

not null access(procedure (Element

in Element Type));

Index Type;
not null access procedure

in out Element Type));

not null access procedure

in out Element Type));

in out Vector;
in out Vector);

in out Vector;
in Extended Index;
in Vector) ;

in out Vector;
in Cursor;

New_Item

procedure Insert (Container
Before
New Item
Position

procedure Insert (Container

Before
New Item
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in out Vector;
in Cursor;
in Vector;

out Cursor);

in out Vector;
in Extended Index;
in Element Type;
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Count in Count Type := 1);
procedure Insert (Container in out Vector;
Before in Cursor;
New Item in Element Type;
Count in Count Type := 1);
procedure Insert (Container in out Vector;
Roefore in Cursors
New Item in Element Type;
Position out Cursor;
Count in Count Type := 1);
procedure Insert (Container in out Vector;
Before in Extended Index;
Count in Count Type := 1);
procedure Insert (Container in out Vector;
Before in Cursor;
Position out Cursor;
Count in Count Type := 1);
procedure Prepend (Container in out Vector;
New Item in Vector) ;
procedure Prepend (Container in out Vector;
New Item in Element Typej;
Count in Count Typec¢:="1);
procedure Append (Container in out Vector;
New Item in Vectozxd,;
procedure Append (Container in out Vector;
New Item in Element Type;
Count in Count Type := 1);
procedure Insert Space (Containex in out Vector;
Before in Extended Index;
Count in Count Type := 1);
procedure Insert Space (Container in out Vector;
Before in Cursor;
Position out Cursor;
Count in Count Type := 1);
procedure Deletew(Container in out Vector;
Index in Extended Index;
Count in Count Type := 1);
procedure Delete (Container in out Vector;
Position in out Cursor;
Count in Count Type := 1);
procedure Delete First (Container in out Vector;
Count in Count Type := 1);
procedure Delete Last (Container in out Vector;

Count in Count Type := 1);
procedure Reverse Elements (Container in out Vector);
procedure Swap (Container in out Vector;

I, J in Index Type);
procedure Swap (Container in out Vector;
I, J in Cursor) ;
function First Index (Container Vector) return Index Type;
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function First (Container : Vector) return Cursor;

function First Element (Container : Vector)
return Element Type;

function Last Index (Container : Vector) return Extended Index;

function Tast (Container : Vector) return Cursor:

function Last Element (Container : Vector)
return Element Type;

function Next (Position : Cursor) return Cursor;
procedure Next (Position : in out Cursor);

function Previous (Position : Cursor) return Cursor;
procedure Previous (Position : in out Cursor);

function Find Index (Container : Vector;
Item : Element Type;
Index : Index7T§pe := Ind€x,Type'First)
return Extended Index;

function Find (Container : Vector;
Item : Element Type;
Position : Cursor := No Elément)
return Cursor;

function Reverse Find Index (Containen/: Vector;
Item : Element Type;
Index : Index Type := Index Type'Last)
return Extended Index;

function Reverse Find (Contahiner : Vector;
Item : Element Type;
Position : Cursor := No Element)
return Cursor;

function Contains N(Container : Vector;
Item : Element Type) return Boolean;

function Has\Element (Position : Cursor) return Boolean;

procedure Iterate
(Contalner : in Vector;
Protess : not null access procedure (Position : in Cursor));

procedure Reverse Iterate
(Container : in Vector;
Process : not null access procedure (Position : in Cursor));

generic
with function "<" (Left, Right : Element Type)
return Boolean is <>;
package Generic Sorting is

function Is Sorted (Container : Vector) return Boolean;
procedure Sort (Container : in out Vector);

procedure Merge (Target : in out Vector;
Source : in out Vector);

end Generic Sorting;
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private
—-— not specified by the language

end Ada.Containers.Vectors;

The actual function for the generic formal function on Element_Type values is expected to define a reflexive and

symmetric relationship and return the same result value each time it is called with a particular pair of values. If it
| 1 Th 4 arantoaad
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number of calls of this generic formal function by the functions defined to use it are unspecified.
The type Vector is used to represent vectors. The type Vector needs finalization (see 7.6).

Empty Vector represents the empty vector object. It has a length of 0. If an object of type Vector is not otherwise
initialized, it is initialized to the same value as Empty Vector.

No_Element represents a cursor that designates no element. If an object of type Cursor is not otherwise ‘initialized, it
is initialized to the same value as No_Element.

The predefined "=" operator for type Cursor returns True if both cursors are No_Element, or designate the same
element in the same container.

Execution of the default implementation of the Input, Output, Read, or Write attribute ofifype Cursor raises
Program_Error.

No_Index represents a position that does not correspond to any element. The subtyp¢ Extended Index includes the
indices covered by Index_Type plus the value No_Index and, if it exists, the successor to the Index Type'Last.

Some operations of this generic package have access-to-subprogram parametérs. To ensure such operations are well-
defined, they guard against certain actions by the designated subprogram.-In particular, some operations check for
"tampering with cursors" of a container because they depend on the/setof elements of the container remaining
constant, and others check for "tampering with elements" of a cofitainer because they depend on elements of the
container not being replaced.

A subprogram is said to tamper with cursors of a vector object V if:

e it inserts or deletes elements of V, that is, it calls the Insert, Insert Space, Clear, Delete, or Set Length
procedures with V as a parameter; or

e it finalizes V; or
e it calls the Move procedure with-V~as a parameter.

A subprogram is said to tamper withelements of a vector object V if:
e it tampers with cursors of V; or

e it replaces one orgmore elements of V, that is, it calls the Replace Element, Reverse Elements, or Swap
procedures orthe Sort or Merge procedures of an instance of Generic_Sorting with V" as a parameter.

function "={"(Left, Right : Vector) return Boolean;

If Left{and Right denote the same vector object, then the function returns True. If Left and Right have
different lengths, then the function returns False. Otherwise, it compares each element in Left to the
carfesponding element in Right using the generic formal equality operator. If any such comparison returns
False, the function returns False; otherwise it returns True. Any exception raised during evaluation of
element equality is propagated.

function To Vector (Length : Count Type) return Vector;

Returns a vector with a length of Length, filled with empty elements.

function To Vector
(New Item : Element Type;
Length : Count Type) return Vector;

Returns a vector with a length of Length, filled with elements initialized to the value New_Item.

function "&" (Left, Right : Vector) return Vector;

Returns a vector comprising the elements of Left followed by the elements of Right.
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function "&" (Left : Vector;
Right : Element Type) return Vector;

Returns a vector comprising the elements of Left followed by the element Right.

function "&" (Left : Element Type;
Right : Vector) return Vector;

Returns a vector comprising the element Left followed by the elements of Right.

function "&" (Left, Right : Element Type) return Vector;

Returns a vector comprising the element Left followed by the element Right.

function Capacity (Container : Vector) return Count Type;

Returns the capacity of Container.

procedure Reserve Capacity (Container : in out Vector;
Capacity : in Count Type) ;

Reserve Capacity allocates new internal data structures such that the length of the-tesulting vector can

become at least the value Capacity without requiring an additional call to Reserve Capacity, and is large
enough to hold the current length of Container. Reserve Capacity then cgpies the elements into the new data
structures and deallocates the old data structures. Any exception raised‘during allocation is propagated and
Container is not modified.

function Length (Container : Vector) return Count_ Type;
Returns the number of elements in Container.

procedure Set Length (Container : in out Vector;
Length : in Gount Type);

If Length is larger than the capacity of Containef)S€t Length calls Reserve Capacity (Container, Length),
then sets the length of the Container to Lengthi\f Length is greater than the original length of Container,
empty elements are added to Container; otherwise elements are removed from Container.

function Is Empty (Container : V&€ctor) return Boolean;
Equivalent to Length (Container) =\0.
procedure Clear (Containerd: in out Vector);
Removes all the elements frem Container. The capacity of Container does not change.

function To Cursors(Centainer : Vector;
Index : Extended Index) return Cursor;

If Index is not.invthe range First Index (Container) .. Last Index (Container), then No Element is returned.
Otherwise,(a ¢ursor designating the element at position Index in Container is returned.

function-T¢0” Index (Position : Cursor) return Extended Index;

If\Position is No_Element, No_Index is returned. Otherwise, the index (within its containing vector) of th|
element designated by Position is returned.

w

function Element (Container : Vector;
Index : Index Type)
return Element Type;

If Index is not in the range First_Index (Container) .. Last Index (Container), then Constraint_Error is
propagated. Otherwise, Element returns the element at position Index.

function Element (Position : Cursor) return Element Type;

If Position equals No_Element, then Constraint Error is propagated. Otherwise, Element returns the element

designated by Position.
procedure Replace Element (Container : in out Vector;
Index : in Index Type;
New Item : in Element Type);

If Index is not in the range First_Index (Container) .. Last Index (Container), then Constraint_Error is
propagated. Otherwise Replace Element assigns the value New_Item to the element at position Index. Any
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exception raised during the assignment is propagated. The element at position Index is not an empty element
after successful call to Replace Element.

procedure Replace Element (Container : in out Vector;
Position : in Cursor;
New Item : in Element Type);

If Position equals No_Element, then Constraint_Error is propagated; if Position does not designate an
element in Container then Pragram Frror is propagated Otherwise Replace Flement assigns New Item to
the element designated by Position. Any exception raised during the assignment is propagated. The element
at Position is not an empty element after successful call to Replace Element.

procedure Query Element
(Container : in Vector;
Index : in Index Type;
Process : not null access procedure (Element : in Element Type));

If Index is not in the range First Index (Container) .. Last Index (Container), then Constraint’ Error is
propagated. Otherwise, Query Element calls Process.all with the element at position Indéx\as the argument.
Program_Error is propagated if Process.all tampers with the elements of Container. Any exception raised by
Process.all is propagated.

procedure Query Element
(Position : in Cursor;
Process : not null access procedure (Element : in Elemefnt Type));

If Position equals No_Element, then Constraint_Error is propagated,-Otherwise, Query Element calls
Process.all with the element designated by Position as the argument. Program_Error is propagated if
Process.all tampers with the elements of Container. Any exceptionrraised by Process.all is propagated.
procedure Update Element
(Container : in out Vector;
Index : in Index Type;
Process : not null access procedure (Element : in out Element Type)):;

If Index is not in the range First Index (Container)'.. Last Index (Container), then Constraint Error is
propagated. Otherwise, Update Element calls Process.all with the element at position Index as the
argument. Program_Error is propagated if-Process.all tampers with the elements of Container. Any
exception raised by Process.all is propagated.

If Element Type is unconstrained and definite, then the actual Element parameter of Process.all shall be
unconstrained.

The element at position Index’is not an empty element after successful completion of this operation.

procedure Update Element
(Container : in (out Vector;
Position : in Cursor;
Process vy not null access procedure (Element : in out Element Type)):;

If Position‘equals No Element, then Constraint_Error is propagated; if Position does not designate an
elementiin-Container, then Program_Error is propagated. Otherwise Update Element calls Process.all with
the €lement designated by Position as the argument. Program_Error is propagated if Process.all tampers
with the elements of Container. Any exception raised by Process.all is propagated.

If Element Type is unconstrained and definite, then the actual Element parameter of Process.all shall be
unconstrained.

The element dstgnaI_ed b;; Position is not an empty element after snccessfiy comp etion of this Q_pe]:atjon

procedure Move (Target : in out Vector;
Source : in out Vector);

If Target denotes the same object as Source, then Move has no effect. Otherwise, Move first calls Clear
(Target); then, each element from Source is removed from Source and inserted into Target in the original
order. The length of Source is 0 after a successful call to Move.

procedure Insert (Container : in out Vector;
Before : in Extended Index;
New Item : in Vector) ;
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If Before is not in the range First_Index (Container) .. Last Index (Container) + 1, then Constraint_Error is
propagated. If Length(New_Item) is 0, then Insert does nothing. Otherwise, it computes the new length NL
as the sum of the current length and Length (New_Item); if the value of Last appropriate for length NL
would be greater than Index Type'Last then Constraint Error is propagated.

If the current vector capacity is less than NL, Reserve Capacity (Container, NL) is called to increase the
vector capacity. Then Insert slides the elements in the range Before .. Last Index (Container) up by
Length(New_Item) positions. and then copies the elements of New_Item to the positions starting at Befor:

D

procedure Insert (Container : in out Vector;

procedure Insert (Container : in out Vector;

procedure Insert (Container : in out VectQx;

procedure Insert (Container :_din”out Vector;

procedure Insert (Container : in out Vector;

procedure Insert (Container : in out Vector;

Any exception raised during the copying is propagated.

Before : in Cursor;
New Item : in Vector) ;

If Before is not No_Element, and does not designate an element in Container, then Program “Error is
propagated. Otherwise, if Length(New_Item) is 0, then Insert does nothing. If Before is\No_Element, thef
the call is equivalent to Insert (Container, Last Index (Container) + 1, New_Item);-otherwise the call is
equivalent to Insert (Container, To_Index (Before), New Item);

Before : in Cursor;
New Item : in Vector;
Position : out Cursor);

If Before is not No_Element, and does not designate an element\in‘Container, then Program_Error is
propagated. If Before equals No_Element, then let 7 be Last. Index (Container) + 1; otherwise, let 7 be
To Index (Before). Insert (Container, 7, New_Item) is calledyand then Position is set to To_Cursor
(Container, 7).

Before : in Extepded Index;
New Item : in Element Type;
Count : in Count Type := 1);

Equivalent to Insert (Container, Before, To Vector (New_Item, Count));

Before »in Cursor;
New Item\“: in Element Type;
Count : in Count Type := 1);

Equivalent to Insert (Container, Before, To Vector (New_Item, Count));

Before : in Cursor;

New Item : in Element Type;
Position : out Cursor;

Count : in Count Type := 1);

Equivalent to Insert (Container, Before, To_Vector (New_Item, Count), Position);

Before : in Extended Index;
Count : in Count Type := 1);

If Before is not in the range First Index (Container) .. Last Index (Container) + 1, then Constraint_Error fis
propagated. If Count is 0, then Insert does nothing. Otherwise, it computes the new length NL as the sum pf
the current length and Count; if the value of Last appropriate for length NL would be greater than
Index Type'Last then Constraint Error is propagated.

If the current vector capacity is less than NL, Reserve_Capacity (Container, NL) is called to increase the
vector capacity. Then Insert slides the elements in the range Before .. Last Index (Container) up by Count
positions, and then inserts elements that are initialized by default (see 3.3.1) in the positions starting at
Before.

procedure Insert (Container : in out Vector;

Before : in Cursor;
Position : out Cursor;
Count : in Count Type := 1);
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If Before is not No_Element, and does not designate an element in Container, then Program_Error is
propagated. If Before equals No_Element, then let 7 be Last Index (Container) + 1; otherwise, let 7 be
To_Index (Before). Insert (Container, 7, Count) is called, and then Position is set to To_Cursor (Container,

procedure Prepend (Container : in out Vector;
New Item : in Vector;
Count : in Count Type := 1);

Equivalent to Insert (Container, First Index (Container), New_Item).

procedure Prepend (Container : in out Vector;
New Item : in Element Type;
Count : in Count Type := 1);

Equivalent to Insert (Container, First Index (Container), New_Item, Count).

procedure Append (Container : in out Vector;
New Item : in Vector) ;

Equivalent to Insert (Container, Last Index (Container) + 1, New_Item).

procedure Append (Container : in out Vector;
New Item : in Element Type;
Count : in Count Type := 1);

Equivalent to Insert (Container, Last Index (Container) + 1, New_Item, Count).

procedure Insert Space (Container : in out Vector;
Before : in Extended,Indéx;
Count : in Count Type := 1);

If Before is not in the range First_Index (Container) .. Last"Index (Container) + 1, then Constraint_Error is
propagated. If Count is 0, then Insert Space does nothing! Otherwise, it computes the new length NL as the
sum of the current length and Count; if the value of Last appropriate for length NL would be greater than
Index_Type'Last then Constraint_Error is propagatéd:

If the current vector capacity is less than NL, Reserve Capacity (Container, NL) is called to increase the
vector capacity. Then Insert Space slides the\elements in the range Before .. Last Index (Container) up by
Count positions, and then inserts empty eléments in the positions starting at Before.

procedure Insert Space (Contaimer : in out Vector;

Before : in Cursor;
Pogiktion : out Cursor;
count : in Count Type := 1);

If Before is not No_Element, and does not designate an element in Container, then Program_Error is
propagated. If Before-equals No_Element, then let 7 be Last Index (Container) + 1; otherwise, let 7 be
To_Index (Beforg). Insert Space (Container, 7, Count) is called, and then Position is set to To_Cursor
(Container, T):

procedure Delete (Container : in out Vector;

Index : in Extended Index;
Count : in Count Type := 1);

If Index is not in the range First Index (Container) .. Last Index (Container) + 1, then Constraint Error is
propagated. If Count is 0, Delete has no effect. Otherwise Delete slides the elements (if any) starting at
position Index + Count down to Index. Any exception raised during element assignment is propagated.

procedure Delete (Container : in out Vector;

n L] . PR
TOSTTIOT T IIr—out TrESoYT

Count : in Count Type := 1);

If Position equals No_Element, then Constraint_Error is propagated. If Position does not designate an
element in Container, then Program_Error is propagated. Otherwise, Delete (Container, To Index
(Position), Count) is called, and then Position is set to No_Element.

procedure Delete First (Container : in out Vector;
Count : in Count Type := 1);

Equivalent to Delete (Container, First Index (Container), Count).

204 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

procedure Delete Last (Container : in out Vector;
Count : in Count Type := 1);

If Length (Container) <= Count then Delete Last is equivalent to Clear (Container). Otherwise it is
equivalent to Delete (Container, Index Type'Val(Index Type'Pos(Last Index (Container)) — Count + 1),
Count).

procedure Reverse Elements (Container : in out Vector);

Reorders the elements ot Container in reverse order.

procedure Swap (Container : in out Vector;
I, J : in Index Type);

—

If either I or J is not in the range First Index (Container) .. Last Index (Container), then Constraint Errof
propagated. Otherwise, Swap exchanges the values of the elements at positions I and J.

S

procedure Swap (Container : in out Vector;
I, J : in Cursor) ;

If either I or J is No_Element, then Constraint_Error is propagated. If either I oi\] ‘do not designate an
element in Container, then Program_Error is propagated. Otherwise, Swap exchanges the values of the
elements designated by I and J.

function First Index (Container : Vector) return Index Type;
Returns the value Index_Type'First.

function First (Container : Vector) return Cursetry

If Container is empty, First returns No Element. Otherwise, it returns a cursor that designates the first
element in Container.

function First Element (Container : Vectoy) return Element Type;
Equivalent to Element (Container, First Index)(Container)).

function Last Index (Container : Vector) return Extended Index;

If Container is empty, Last Index returns No Index. Otherwise, it returns the position of the last element fin
Container.

function Last (Container ~Vector) return Cursor;

If Container is empty, Last teturns No_Element. Otherwise, it returns a cursor that designates the last
element in Container;

function Last Element (Container : Vector) return Element Type;
Equivalent to"Element (Container, Last Index (Container)).

function Next (Position : Cursor) return Cursor;

If Position equals No_Element or designates the last element of the container, then Next returns the value
No. Element. Otherwise, it returns a cursor that designates the element with index To_Index (Position) + [l
in-the same vector as Position.

procedure Next (Position : in out Cursor);
Equivalent to Position := Next (Position).
function Previous (Position : Cursor) return Cursor;

If Position equals No Element or designates the first element of the container, then Previous returns the

value No_Element. Otherwise, it returns a cursor that designates the element with index To_Index (Position)
— 1 in the same vector as Position.

procedure Previous (Position : in out Cursor);

Equivalent to Position := Previous (Position).

function Find Index (Container : Vector;
Item : Element Type;
Index : Index7T§pe := Index Type'First)
return Extended Index;
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Searches the elements of Container for an element equal to Item (using the generic formal equality
operator). The search starts at position Index and proceeds towards Last Index (Container). If no equal
element is found, then Find Index returns No_Index. Otherwise, it returns the index of the first equal
element encountered.

function Find (Container : Vector;

Item : Element Type;
Position : Cursor := No Element)
J.ctuJ.AA muL SOL 7

If Position is not No_Element, and does not designate an element in Container, then Program_Error is
propagated. Otherwise Find searches the elements of Container for an element equal to Item (using the
generic formal equality operator). The search starts at the first element if Position equals No_Element, and
at the element designated by Position otherwise. It proceeds towards the last element of Container. Iftho

equal element is found, then Find returns No_Element. Otherwise, it returns a cursor designating the first
equal element encountered.

function Reverse Find Index (Container : Vector;
Item : Element Type;

Index : Index Type := Index Type'Cast)
return Extended Index;

Searches the elements of Container for an element equal to Item (using the geneti¢ formal equality
operator). The search starts at position Index or, if Index is greater than Last\Index (Container), at position
Last Index (Container). It proceeds towards First Index (Container). If ho.equal element is found, then

Reverse Find Index returns No_Index. Otherwise, it returns the index.of the first equal element
encountered.

function Reverse Find (Container : Vector;
Item : Element Types

Position : Cursor := No Element)
return Cursor;

If Position is not No_Element, and does not designate’an element in Container, then Program_Error is
propagated. Otherwise Reverse Find searches. thé’elements of Container for an element equal to Item (using
the generic formal equality operator). The search starts at the last element if Position equals No_FElement,
and at the element designated by Position otherwise. It proceeds towards the first element of Container. If no
equal element is found, then Reverse Findreturns No_Element. Otherwise, it returns a cursor designating
the first equal element encountered.

function Contains (Containern— Vector;

Item : Element Type) return Boolean;
Equivalent to Has Element (Find (Container, [tem)).

function Has Elememt\(Position : Cursor) return Boolean;

Returns True if Pesition designates an element, and returns False otherwise.
procedure It€xrate
(Container\™ in Vector;

Process : not null access procedure (Position in Cursor));

Invokes Process.all with a cursor that designates each element in Container, in index order. Program_Error
1s propagated if Process.all tampers with the cursors of Container. Any exception raised by Process is

propagated.
procedure Reverse Iterate
(Container : in Vector;
Process : not null access procedure (Position in Cursor));

Iterates over the elements in Container as per Iterate, except that elements are traversed in reverse index
order.

The actual function for the generic formal function "<" of Generic_Sorting is expected to return the same value each
time it is called with a particular pair of element values. It should define a strict ordering relationship, that is, be
irreflexive, asymmetric, and transitive; it should not modify Container. If the actual for "<" behaves in some other

manner, the behavior of the subprograms of Generic_Sorting are unspecified. How many times the subprograms of
Generic_Sorting call "<" is unspecified.
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function Is Sorted (Container : Vector) return Boolean;

Returns True if the elements are sorted smallest first as determined by the generic formal "<" operator;
otherwise, Is_Sorted returns False. Any exception raised during evaluation of "<" is propagated.

procedure Sort (Container : in out Vector);

Reorders the elements of Container such that the elements are sorted smallest first as determined by the
generic formal "<" operator provided. Any exception raised during evaluation of "<" is propagated.

procedure Merge (Target : in out Vector;
Source : in out Vector);

Merge removes elements from Source and inserts them into Target; afterwards, Target contains, the“union|of
the elements that were initially in Source and Target; Source is left empty. If Target and Source are initially
sorted smallest first, then Target is ordered smallest first as determined by the generic forndal™<" operatof;
otherwise, the order of elements in Target is unspecified. Any exception raised during evaluation of "<" {s
propagated.

Bounded (Run-Time) Errors

Reading the value of an empty element by calling Element, Query Element, Update’ Element, Swap, Is_Sorted, Sqrt,

Merge, "=", Find, or Reverse Find is a bounded error. The implementation may tteat the element as having any
normal value (see 13.9.1) of the element type, or raise Constraint Error or Pregram Error before modifying the
vector.

Calling Merge in an instance of Generic_Sorting with either Source or(Target not ordered smallest first using the
provided generic formal "<" operator is a bounded error. Either Program_Error is raised after Target is updated as
described for Merge, or the operation works as defined.

A Cursor value is ambiguous if any of the following have océutrred since it was created:

e Insert, Insert Space, or Delete has been called 0n the vector that contains the element the cursor designatgs
with an index value (or a cursor designating an‘element at such an index value) less than or equal to the
index value of the element designated by the Cursor; or

e The vector that contains the element it.designates has been passed to the Sort or Merge procedures of an
instance of Generic_Sorting, or to-the Reverse Elements procedure.

n_n

It is a bounded error to call any subprogram other than or Has Element declared in Containers.Vectors with anp
ambiguous (but not invalid, see belew) cursor parameter. Possible results are:

e The cursor may be treated as if it were No_Element;

e The cursor may designate some element in the vector (but not necessarily the element that it originally
designated);

e Constraint Efror may be raised; or
e Program Error may be raised.

Erroneous Execution

A Cursor'value is invalid if any of the following have occurred since it was created:
e The vector that contains the element it designates has been finalized;

e The vector that contains the element it designates has been used as the Source or Target of a call to Move
or

—+ Theclcmentitdesignates s beem deteted:
The result of "=" or Has_Element is unspecified if it is called with an invalid cursor parameter. Execution is
erroneous if any other subprogram declared in Containers.Vectors is called with an invalid cursor parameter.

Implementation Requirements
No storage associated with a vector object shall be lost upon assignment or scope exit.

The execution of an assignment_statement for a vector shall have the effect of copying the elements from the
source vector object to the target vector object.
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Implementation Advice
Containers.Vectors should be implemented similarly to an array. In particular, if the length of a vector is &, then
e the worst-case time complexity of Element should be O(log N);

e the worst-case time complexity of Append with Count=1 when N is less than the capacity of the vector
should be O(log N); and
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The worst-case time complexity of a call on procedure Sort of an instance of Containers.Vectors.Generic_Sorting
should be O(N**2), and the average time complexity should be better than O(N**2).

Containers.Vectors.Generic_Sorting.Sort and Containers.Vectors.Generic_Sorting.Merge should minimize cepying
of elements.

Move should not copy elements, and should minimize copying of internal data structures.

If an exception is propagated from a vector operation, no storage should be lost, nor any elements\cemoved from a
vector unless specified by the operation.

NOTES

41 All elements of a vector occupy locations in the internal array. If a sparse container is required, a Hashed Map
should be used rather than a vector.

42 If Index_Type'Base'First = Index_Type'First an instance of Ada.Containers.Vectors will raise Constraint Error. A
value below Index_Type'First is required so that an empty vector has a meaningful value of Last Index.

8.3 The Package Containers.Doubly_Linked_Lists

Indert new clause:

The language-defined generic package Containers.Doubly,.Linked Lists provides private types List and Cursor, and
a set of operations for each type. A list container is optimized for insertion and deletion at any position.

A doubly-linked list container object manages a linked list of internal nodes, each of which contains an element and
pointers to the next (successor) and previous (predecessor) internal nodes. A cursor designates a particular node
within a list (and by extension the element contained in that node). A cursor keeps designating the same node (and
element) as long as the node is part of the container, even if the node is moved in the container.

The length of a list is the number of elements it contains.

Static Semantics

The generic library package Containers.Doubly Linked Lists has the following declaration:

generic
type Element )Type is private;
with function "=" (Left, Right : Element Type) return Boolean is <>;

package AdanContainers.Doubly Linked Lists is
pragma Preelaborate (Doubly Linked Lists);

type List is tagged private;
pragma Preelaborable Initialization(List);

type Cursor is private;
pragma Preelaborable Initialization (Cursor);

208

Empty List : constant List;

No Element : constant Cursor;

function "=" (Left, Right : List) return Boolean;
function Length (Container : List) return Count Type;

function Is Empty (Container : List) return Boolean;

© ISO/IEC 2007 — All rights reserved



https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

procedure Clear (Container

function Element (Position
return Element Type;
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in out List);
Cursor)
ntainer in out List

sition : in
w Item : in

’

Cursor;
Element Type);

procedure Query Element
(Position in Cursor;
Process not null access

procedure Update Element

(Container in out List;
Position : in Cursor;
Process not null acces

(Element

procedure (Element

s procedure
in out Element Type)

procedure Move (Target : in out List;
Source : in out List);

procedure Insert (Container
Before
New Item
Count

procedure Insert (Container
Before
New Item
Position
Count

procedure Insert (Container
Before
Position
Count

procedure Prepend (Contalner
New) Ttem
Count

procedure ApperndN(Container
New Ttem
Count

procedure-Delete (Container
Position
Count

procedure Delete First (Conta
Count

in out List;

in Cursor;

in Element Type¥
in Count Type\:=

in out List;

in Cursgx;

in ElXement Type;
out Cursor;

in Count Type :=

inCeut List;
in Cursor;
out Cursor;
in Count Type :=

in out List;
in Element Type
in Count Type

in out List;
in Element Type;
in Count Type :=

in out List;
in out Cursor;

in Count Type :=

iner : in out List;

in Element Type));

)

1);

1)

1)

~e

Il
i
<

1)

1);

procedure Delete Last (Container
Count

procedure Reverse Elements (Cont

in Count Type := 1);

in out List;
in Count Type := 1);

ainer : in out List);

procedure Swap (Container : 1n O
I, J : in

procedure Swap Links (Container

I, Jd
procedure Splice (Target : in
Before : in
Source : in
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out List;

Cursor;
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procedure Splice (Target in out List;
Before in Cursor;
Source in out List;
Position in out Cursor);
procedure Splice (Container: in out List;
Before in Cursor;
Position in Cursor) ;
function First (Container List) return Cursor;
function First Element (Container List)
return Element Type;
function Last (Container List) return Cursor;
function Last Element (Container List)
return Element Type;
function Next (Position Cursor) return Cursor;
procedure Next (Position in out Cursor);
function Previous (Position Cursor) return Cursor;
procedure Previous (Position in out Cursor);
function Find (Container List;
Item Element Type;
Position Cursor := No Elemert)

return Cursor;

function Reverse Find (Container
Item
Position
return Cursor;

List
Flem

(Container
Item

function Contains

function Has Element (Position Cu
procedure Iterate
(Container in Listy

Process not null access proc

procedure Reverse Iterate

(Container in List;
Process not null access proc
generic

with “function "<" (Left,
return Boolean is <>;
package Generic Sorting is

Right

List;
Elemenht Type;
Cuxsor No Element)

’

ent Type) return Boolean;

rsor) return Boolean;

edure (Position in Cursor)):;

edure (Position in Cursor));

Element Type)

function Is Sorted (Container List) return Boolean;
procedure Sort (Container in out List);
procedure Merge (Target in out List;

Source in out List);

end Generic Sorting;
private
—-— not specified by the language

end Ada.Containers.Doubly Linked Lists
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The actual function for the generic formal function "=" on Element Type values is expected to define a reflexive and
symmetric relationship and return the same result value each time it is called with a particular pair of values. If it
behaves in some other manner, the functions Find, Reverse Find, and "=" on list values return an unspecified value.
The exact arguments and number of calls of this generic formal function by the functions Find, Reverse Find, and
"=" on list values are unspecified.

The type List is used to represent lists. The type List needs finalization (see 7.6).

Empty _LiSTTCPITSes e empty List 0bject. It as a fengt of 0 1f amobject of Type List 13 ot oterwise mitiatizad,
it is initialized to the same value as Empty List.

No_Element represents a cursor that designates no element. If an object of type Cursor is not otherwise initialized,|it
is initialized to the same value as No_Element.

The predefined "=" operator for type Cursor returns True if both cursors are No_Element, or designate the same
element in the same container.

Execution of the default implementation of the Input, Output, Read, or Write attribute of type)Cursor raises
Program_Error.

Some operations of this generic package have access-to-subprogram parameters. Tolensure such operations are well-
defined, they guard against certain actions by the designated subprogram. In pargicular, some operations check for
"tampering with cursors" of a container because they depend on the set of elements of the container remaining
constant, and others check for "tampering with elements" of a container be€ause they depend on elements of the
container not being replaced.

A subprogram is said to tamper with cursors of a list object L if:

e it inserts or deletes elements of L, that is, it calls the Insert, Clear, Delete, or Delete Last procedures with|L
as a parameter; or

e it reorders the elements of L, that is, it calls the Splice, Swap Links, or Reverse Elements procedures or the
Sort or Merge procedures of an instance of Generic_Sorting with L as a parameter; or

e it finalizes L; or
e it calls the Move procedure with L as a parameter.

A subprogram is said to tamper with elements of a list object L if:
e it tampers with cursors of Lyor

e it replaces one or mord.elements of L, that is, it calls the Replace Element or Swap procedures with L as 3
parameter.

function "=" «left, Right : List) return Boolean;

If Left arid Right denote the same list object, then the function returns True. If Left and Right have differdnt
lengthsythen the function returns False. Otherwise, it compares each element in Left to the corresponding
elefment in Right using the generic formal equality operator. If any such comparison returns False, the
function returns False; otherwise it returns True. Any exception raised during evaluation of element equaliity
Is propagated.

function Length (Container : List) return Count Type;

Returns the number of elements in Container.

function Is Empty (Container : List) return Boolean;

I M 1 4+ 4 1L +la (O o ANYAY
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procedure Clear (Container : in out List);
Removes all the elements from Container.

function Element (Position : Cursor) return Element Type;

If Position equals No_Element, then Constraint Error is propagated. Otherwise, Element returns the element
designated by Position.
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procedure Replace Element (Container : in out List;
Position : in Cursor;
New Item : in Element Type);

If Position equals No_Element, then Constraint_Error is propagated; if Position does not designate an

element in Container, then Program_Error is propagated. Otherwise Replace Element assigns the value
New_Item to the element designated by Position.

procedure Query Element

(Position : in Cursor;
Process : not null access procedure (Element : in Element Type));

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Query Element calls
Process.all with the element designated by Position as the argument. Program_Error is propagated if
Process.all tampers with the elements of Container. Any exception raised by Process.all is propagated-
procedure Update Element
(Container : in out List;
Position : in Cursor;
Process : not null access procedure (Element : in out Element TyRé&)):;

If Position equals No_Element, then Constraint_Error is propagated; if Position doesmot designate an
element in Container, then Program_Error is propagated. Otherwise Update Elémient calls Process.all with
the element designated by Position as the argument. Program_Error is propagated if Process.all tampers
with the elements of Container. Any exception raised by Process.all is propagated.

If Element Type is unconstrained and definite, then the actual Element parameter of Process.all shall be
unconstrained.

procedure Move (Target : in out List;
Source : in out List);

If Target denotes the same object as Source, then Move has no effect. Otherwise, Move first calls Clear
(Target). Then, the nodes in Source are moved to Target (in the original order). The length of Target is set
to the length of Source, and the length of Source js set to 0.

procedure Insert (Container : in out Eist;

Before : in Cursor;
New Item : in Element Type;
Count : inm Count Type := 1);

If Before is not No_Element, anddoes not designate an element in Container, then Program_Error is
propagated. Otherwise, Insert:inserts Count copies of New_Item prior to the element designated by Before.
If Before equals No_Element, the new elements are inserted after the last node (if any). Any exception
raised during allocation of internal storage is propagated, and Container is not modified.

procedure Insert (Container : in out List;

Before : in Cursor;

New Item : in Element Type;
Position : out Cursor;

Count : in Count Type := 1);

If Before'is not No_Element, and does not designate an element in Container, then Program_Error is
propagated. Otherwise, Insert allocates Count copies of New_Item, and inserts them prior to the element
designated by Before. If Before equals No_Element, the new elements are inserted after the last element (if
any). Position designates the first newly-inserted element. Any exception raised during allocation of internal
storage is propagated, and Container is not modified.

procedure Insert (Container : in out IList;

Before : in Cursor;
Position : out Cursor;
Count : in Count Type := 1);

If Before is not No_Element, and does not designate an element in Container, then Program_Error is
propagated. Otherwise, Insert inserts Count new elements prior to the element designated by Before. If
Before equals No_Element, the new elements are inserted after the last node (if any). The new elements are

initialized by default (see 3.3.1). Any exception raised during allocation of internal storage is propagated,
and Container is not modified.
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procedure Prepend (Container : in out List;
New Item : in Element Type;
Count : in Count Type := 1);

Equivalent to Insert (Container, First (Container), New_Item, Count).

procedure Append (Container : in out List;
New Item : in Element Type;
Count : in Count Type := 1);

Equivalent to Insert (Container, No_Element, New_Item, Count).

procedure Delete (Container : in out List;
Position : in out Cursor;
Count : in Count Type := 1);

If Position equals No_Element, then Constraint_Error is propagated. If Position does not designate an
element in Container, then Program_Error is propagated. Otherwise Delete removes (from Container) Copint
elements starting at the element designated by Position (or all of the elements starting-at Position if there fire
fewer than Count elements starting at Position). Finally, Position is set to No_Element.

procedure Delete First (Container : in out List;
Count : in Count Type := )¢

Equivalent to Delete (Container, First (Container), Count).

procedure Delete Last (Container : in out List;
Count : in Count Type := 1);

If Length (Container) <= Count then Delete Last is equiyalent to Clear (Container). Otherwise it removey
the last Count nodes from Container.

procedure Reverse Elements (Container : in‘out List);

Reorders the elements of Container in reverse.order.

procedure Swap (Container : in out List;
I, J : in Cursor) ;

If either I or J is No_Element, then Cofistraint Error is propagated. If either I or J do not designate an
element in Container, then Program’ Error is propagated. Otherwise, Swap exchanges the values of the
elements designated by I and J:

procedure Swap Links (Container : in out List;
I, J : in Cursor) ;

If either I or J is No_Element, then Constraint_Error is propagated. If either I or J do not designate an
element in Container, then Program_Error is propagated. Otherwise, Swap Links exchanges the nodes

designated by I'and J.
procedure ‘Splice (Target : in out List;
Before : in Cursor;
Source : in out List);

[£Before is not No_Element, and does not designate an element in Target, then Program_Error is
propagated. Otherwise, if Source denotes the same object as Target, the operation has no effect. Otherwisg,
Splice reorders elements such that they are removed from Source and moved to Target, immediately prioi to
Before. If Before equals No Element, the nodes of Source are spliced after the last node of Target. The
length of Target is incremented by the number of nodes in Source, and the length of Source is set to 0.

procedure Splice (Target : in out List;
B‘CfUJ.C . J-.l.l nuJ.DUJ_,
Source : in out List;

Position : in out Cursor);

If Position is No_Element then Constraint Error is propagated. If Before does not equal No_Element, and
does not designate an element in Target, then Program_Error is propagated. If Position does not equal
No_Element, and does not designate a node in Source, then Program_Error is propagated. If Source denotes
the same object as Target, then there is no effect if Position equals Before, else the element designated by
Position is moved immediately prior to Before, or, if Before equals No Element, after the last element. In
both cases, Position and the length of Target are unchanged. Otherwise the element designated by Position
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is removed from Source and moved to Target, immediately prior to Before, or, if Before equals
No_Element, after the last element of Target. The length of Target is incremented, the length of Source is
decremented, and Position is updated to represent an element in Target.

procedure Splice (Container: in out List;
Before : in Cursor;
Position : in Cursor) ;

If Position is No Flement then Constraint Error is prnpngmed If Before does not Pqnn] No Flement and

does not designate an element in Container, then Program_Error is propagated. If Position does not equal
No_Element, and does not designate a node in Container, then Program_Error is propagated. If Position
equals Before there is no effect. Otherwise, the element designated by Position is moved immediately prigr
to Before, or, if Before equals No_Element, after the last element. The length of Container is unchanged:

function First (Container : List) return Cursor;

If Container is empty, First returns the value No_Element. Otherwise it returns a cursor that designates the
first node in Container.

function First Element (Container : List) return Element Type;

Equivalent to Element (First (Container)).

function Last (Container : List) return Cursor;

If Container is empty, Last returns the value No Element. Otherwise it refurns a cursor that designates the
last node in Container.

function Last Element (Container : List) return Element/ Type;

Equivalent to Element (Last (Container)).

function Next (Position : Cursor) return Cursot;

If Position equals No_Element or designates the last element of the container, then Next returns the value
No_Element. Otherwise, it returns a cursor that designates the successor of the element designated by
Position.

procedure Next (Position : in out Cuxsor);

Equivalent to Position := Next (Position).

function Previous (Position :yCursor) return Cursor;

If Position equals No_Element ot 'designates the first element of the container, then Previous returns the
value No_Element. OtherwiSe it returns a cursor that designates the predecessor of the element designated
by Position.

procedure Previous~(Rosition : in out Cursor);

Equivalent to Position := Previous (Position).

function Find.¢Container : List;
Item : Element Type;
Position : Cursor := No Element)
return ‘Cursor;

H\Rosition is not No_Element, and does not designate an element in Container, then Program_Error is
propagated. Find searches the elements of Container for an element equal to Item (using the generic formal
equality operator). The search starts at the element designated by Position, or at the first element if Position
equals No_Element. It proceeds towards Last (Container). If no equal element is found, then Find returns
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function Reverse Find (Container : List;
Item : Element Type;
Position : Cursor := No Element)
return Cursor;

If Position is not No_Element, and does not designate an element in Container, then Program_Error is
propagated. Find searches the elements of Container for an element equal to Item (using the generic formal
equality operator). The search starts at the element designated by Position, or at the last element if Position
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equals No_Element. It proceeds towards First (Container). If no equal element is found, then Reverse Find
returns No_Element. Otherwise, it returns a cursor designating the first equal element encountered.

function Contains (Container : List;
Item : Element Type) return Boolean;

Equivalent to Find (Container, Item) /= No_Element.

function Has Element (Position : Cursor) return Boolean;

Returns True if Position designates an element, and returns False otherwise.

procedure Iterate
(Container : in List;
Process : not null access procedure (Position : in Cursor));

Iterate calls Process.all with a cursor that designates each node in Container, starting withcthe first node apd
moving the cursor as per the Next function. Program_Error is propagated if Process.all tampers with the
cursors of Container. Any exception raised by Process.all is propagated.

procedure Reverse Iterate
(Container : in List;
Process : not null access procedure (Position : in Car'sor));

Iterates over the nodes in Container as per Iterate, except that elements are traversed in reverse order,
starting with the last node and moving the cursor as per the Previaus function.

The actual function for the generic formal function "<" of Generic_Sorting is expected to return the same value ea¢h
time it is called with a particular pair of element values. It should defifie a strict ordering relationship, that is, be

irreflexive, asymmetric, and transitive; it should not modify Container. If the actual for "<" behaves in some other
manner, the behavior of the subprograms of Generic_Sorting.areunspecified. How many times the subprograms of
Generic_Sorting call "<" is unspecified.

function Is Sorted (Container : List)sreturn Boolean;

Returns True if the elements are sorted smallest first as determined by the generic formal "<" operator;
otherwise, Is_Sorted returns False. Any-eXception raised during evaluation of "<" is propagated.

procedure Sort (Container : im\out List);
Reorders the nodes of Container'such that the elements are sorted smallest first as determined by the gengfri

formal "<" operator providedy The sort is stable. Any exception raised during evaluation of "<" is
propagated.

=3

Cc

procedure Merge (Faxrget : in out List;
Source : in out List);

Merge remoyesielements from Source and inserts them into Target; afterwards, Target contains the union|of
the elements_that were initially in Source and Target; Source is left empty. If Target and Source are initially
sorted.smallest first, then Target is ordered smallest first as determined by the generic formal "<" operatof;
otherwise, the order of elements in Target is unspecified. Any exception raised during evaluation of "<" i

propdgated.

Bounded\(Run-Time) Errors

Calling Merge in an instance of Generic_Sorting with either Source or Target not ordered smallest first using the
provided generic formal "<" operator is a bounded error. Either Program_Error is raised after Target is updated as
described for Merge, or the operation works as defined.

Erroneous Execution

A Cursor value is invalid if any of the following have occurred since it was created:
e  The list that contains the element it designates has been finalized;
e The list that contains the element it designates has been used as the ~ Source or Target of a call to Move; or

e The element it designates has been deleted.
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A.

The result of "=" or Has_Element is unspecified if it is called with an invalid cursor parameter. Execution is
erroneous if any other subprogram declared in Containers.Doubly Linked Lists is called with an invalid cursor
parameter.

Implementation Requirements
No storage associated with a doubly-linked List object shall be lost upon assignment or scope exit.

The execution of an assignment_statement for a list shall have the effect of copying the elements from the source

list object to the target list object.
Implementation Advice

Containers.Doubly Linked Lists should be implemented similarly to a linked list. In particular, if N is the length.of'a
list, then the worst-case time complexity of Element, Insert with Count=1, and Delete with Count=1 should be*Q(log

N).

The worst-case time complexity of a call on procedure Sort of an instance of
Containers.Doubly Linked Lists.Generic_Sorting should be O(N**2), and the average time complexity should be
better than O(N**2).

Move should not copy elements, and should minimize copying of internal data structures.

If an exception is propagated from a list operation, no storage should be lost, nor any elemeénts removed from a list
unless specified by the operation.

NOTES

43 Sorting a list never copies elements, and is a stable sort (equal elements rémain in the original order). This is
different than sorting an array or vector, which may need to copy elements, and is probably not a stable sort.

18.4 Maps

Indert new clause:

The language-defined generic packages Containers.Hashed”Maps and Containers.Ordered Maps provide private
types Map and Cursor, and a set of operations for each type. A map container allows an arbitrary type to be used as a
key to find the element associated with that key. Achashed map uses a hash function to organize the keys, while an
ordered map orders the keys per a specified relation.

This section describes the declarations that are common to both kinds of maps. See A.18.5 for a description of the
semantics specific to Containers.Hashed(Maps and A.18.6 for a description of the semantics specific to
Containers.Ordered Maps.

Static Semantics

The actual function for the generic formal function on Element_Type values is expected to define a reflexive and
symmetric relationship and.return the same result value each time it is called with a particular pair of values. If it
behaves in some other manner, the function "=" on map values returns an unspecified value. The exact arguments and
number of calls of this-generic formal function by the function "=" on map values are unspecified.

The type Map.is used to represent maps. The type Map needs finalization (see 7.6).

A map contains pairs of keys and elements, called nodes. Map cursors designate nodes, but also can be thought of as
designating an element (the element contained in the node) for consistency with the other containers. There exists an
equivalence relation on keys, whose definition is different for hashed maps and ordered maps. A map never contains
tworor more nodes with equivalent keys. The length of a map is the number of nodes it contains.

Fach nonempty map has two particutar nodes cailed e Jirst node and the 1ast fiode (which may be the same). Each
node except for the last node has a successor node. If there are no other intervening operations, starting with the first
node and repeatedly going to the successor node will visit each node in the map exactly once until the last node is
reached. The exact definition of these terms is different for hashed maps and ordered maps.

Some operations of these generic packages have access-to-subprogram parameters. To ensure such operations are
well-defined, they guard against certain actions by the designated subprogram. In particular, some operations check
for "tampering with cursors" of a container because they depend on the set of elements of the container remaining
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constant, and others check for "tampering with elements" of a container because they depend on elements of the
container not being replaced.

A subprogram is said to tamper with cursors of a map object M if:

e it inserts or deletes elements of M, that is, it calls the Insert, Include, Clear, Delete, or Exclude procedures
with M as a parameter; or

'y it finalizes M- or

e it calls the Move procedure with M as a parameter; or

e it calls one of the operations defined to tamper with the cursors of M.
A subprogram is said to tamper with elements of a map object M if:

e it tampers with cursors of M; or

e itreplaces one or more elements of M, that is, it calls the Replace or Replace Elemeént’procedures with M as
a parameter.

Empty Map represents the empty Map object. It has a length of 0. If an object of type Map is not otherwise
initialized, it is initialized to the same value as Empty Map.

No_Element represents a cursor that designates no node. If an object of type Cursor is not otherwise initialized, it
initialized to the same value as No_Element.

2]

The predefined "=" operator for type Cursor returns True if both cursers-are No Element, or designate the same
element in the same container.

Execution of the default implementation of the Input, Output/Read, or Write attribute of type Cursor raises
Program_Error.

function "=" (Left, Right : Map) retuxn“Boolean;

If Left and Right denote the same map objéet, then the function returns True. If Left and Right have
different lengths, then the function returns’/False. Otherwise, for each key K in Left, the function returns
False if:

e akey equivalent to K is not\présent in Right; or

e the element associated:with K in Left is not equal to the element associated with K in Right (using thg
generic formal equality operator for elements).

If the function has fiof'returned a result after checking all of the keys, it returns True. Any exception raisegl
during evaluation of key equivalence or element equality is propagated.

function Length’ (Container : Map) return Count Type;
Returns the' number of nodes in Container.

function~TIs Empty (Container : Map) return Boolean;
Equivalent to Length (Container) = 0.

procedure Clear (Container : in out Map);
Removes all the nodes from Container.

function Key (Position : Cursor) return Key Type;

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Key returns the key

component of the node designated by Position.

function Element (Position : Cursor) return Element Type;

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Element returns the element
component of the node designated by Position.

procedure Replace Element (Container : in out Map;
Position : in Cursor;
New Item : in Element Type);
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If Position equals No_Element, then Constraint_Error is propagated; if Position does not designate an
element in Container, then Program_Error is propagated. Otherwise Replace Element assigns New_Item to
the element of the node designated by Position.

procedure Query Element
(Position : in Cursor;
Process : not null access procedure (Key : in Key Type;
Element : in Element Type));

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Query Element calls
Process.all with the key and element from the node designated by Position as the arguments. Program_Error
is propagated if Process.all tampers with the elements of Container. Any exception raised by Process.all i§
propagated.
procedure Update Element
(Container : in out Map;
Position : in Cursor;
Process : not null access procedure (Key : in Key Type;
Element : in out Element Type));

If Position equals No_Element, then Constraint_Error is propagated; if Position dogs.net designate an
element in Container, then Program_Error is propagated. Otherwise Update Elemeént calls Process.all with
the key and element from the node designated by Position as the arguments. Program_Error is propagated if
Process.all tampers with the elements of Container. Any exception raised by Process.all is propagated.

If Element Type is unconstrained and definite, then the actual Element parameter of Process.all shall be
unconstrained.

procedure Move (Target : in out Map;
Source : in out Map);

If Target denotes the same object as Source, then Movedas+o effect. Otherwise, Move first calls Clear
(Target). Then, each node from Source is removed fromn Source and inserted into Target. The length of
Source is 0 after a successful call to Move.

procedure Insert (Container : in out Map;

Key : in Key Type;

New Item : in Element Type;
Position : out Cursor;
Inserted : out Boolean);

Insert checks if a node with a keyiequivalent to Key is already present in Container. If a match is found,
Inserted is set to False and Pésition designates the element with the matching key. Otherwise, Insert
allocates a new node, initializes it to Key and New_Item, and adds it to Container; Inserted is set to True
and Position designates'\the newly-inserted node. Any exception raised during allocation is propagated and
Container is not modified.

procedure Insert“{(Container : in out Map;

Key : in Key Type;
Position : out Cursor;
Inserted : out Boolean);

Inséxtinserts Key into Container as per the five-parameter Insert, with the difference that an element
initialized by default (see 3.3.1) is inserted.

procedure Insert (Container : in out Map;
Key : in Key Type;
New Item : in Element Type);

Insert inserts Key and New_Item into Container as per the five-parameter Insert, with the difference that if a
node with a key equivalent to Key is already in the map, then Constraint Error is propagated.

procedure Include (Container : in out Map;
Key : in Key Type;
New Item : in Element Type);

Include inserts Key and New_Item into Container as per the five-parameter Insert, with the difference that if
a node with a key equivalent to Key is already in the map, then this operation assigns Key and New_Item to
the matching node. Any exception raised during assignment is propagated.
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procedure Replace (Container : in out Map;
Key : in Key Type;
New Item : in Element Type);

(E)

Replace checks if a node with a key equivalent to Key is present in Container. If a match is found, Replace

assigns Key and New_Item to the matching node; otherwise, Constraint_Error is propagated.

procedure Exclude (Container : in out Map;
Key : in Key Type) ;

Exclude checks if a node with a key equivalent to Key is present in Container. If a match is found, Ex¢lug

removes the node from the map.

procedure Delete (Container : in out Map;
Key : in Key Type);

Delete checks if a node with a key equivalent to Key is present in Container. If a matchgis found, Delete
removes the node from the map; otherwise, Constraint_Error is propagated.

procedure Delete (Container : in out Map;
Position : in out Cursor);

If Position equals No_Element, then Constraint_Error is propagated. If Pesition does not designate an
element in Container, then Program_Error is propagated. Otherwise, Delete removes the node designated
Position from the map. Position is set to No_Element on return.

function First (Container : Map) return Cursor;

If Length (Container) = 0, then First returns No_Element. Qthetwise, First returns a cursor that designates

the first node in Container.

function Next (Position : Cursor) return Cursor;

Returns a cursor that designates the successor of the'node designated by Position. If Position designates tle

last node, then No_Element is returned. If Pgsition equals No_Element, then No_Element is returned.
procedure Next (Position : in out Cursor);
Equivalent to Position := Next (Position).

function Find (Container : Map;
Key i \ey Type) return Cursor;

If Length (Container) equals0, then Find returns No_Element. Otherwise, Find checks if a node with a kdy

equivalent to Key is present in Container. If a match is found, a cursor designating the matching node is
returned; otherwise; No_Element is returned.

function Element «(Container : Map;
Key : Key Type) return Element Type;

Equivalent to Element (Find (Container, Key)).

function._Contains (Container : Map;
Key : Key Type) return Boolean;

Equivalent to Find (Container, Key) /= No_Element.
function Has Element (Position : Cursor) return Boolean;

Returns True if Position designates a node, and returns False otherwise.

procedure Iterate
(Container : in Map;

[¢]

by

Process : not null access procedure (Position : 1n Cursor));

Iterate calls Process.all with a cursor that designates each node in Container, starting with the first node and
moving the cursor according to the successor relation. Program_Error is propagated if Process.all tampers

with the cursors of Container. Any exception raised by Process.all is propagated.

Erroneous Execution
A Cursor value is invalid if any of the following have occurred since it was created:

e The map that contains the node it designates has been finalized;
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e The map that contains the node it designates has been used as the Source or Target of a call to Move; or
e The node it designates has been deleted from the map.

The result of "=" or Has_Element is unspecified if these functions are called with an invalid cursor parameter.
Execution is erroneous if any other subprogram declared in Containers.Hashed Maps or Containers.Ordered Maps
is called with an invalid cursor parameter.

Implementation Requirements

No storage associated with a Map object shall be lost upon assignment or scope exit.

The execution of an assignment_statement for a map shall have the effect of copying the elements from the soufce
map object to the target map object.

Implementation Advice
Move should not copy elements, and should minimize copying of internal data structures.

If an exception is propagated from a map operation, no storage should be lost, nor any elements removed from a map
unless specified by the operation.

A18.5 The Package Containers.Hashed_Maps

Indert new clause:

Static Semantics
The generic library package Containers.Hashed Maps has the following declaration:

generic
type Key Type is private;
type Element Type is private;
with function Hash (Key : Key Type) return Hash Type;
with function Equivalent Keys (Left, Right : Key Type)
return Boolean;
with function "=" (Left, Right : Element Type)
return Boolean is <>;
package Ada.Containers.Hashed Mapspis
pragma Preelaborate (Hashed Maps) ;

type Map is tagged private;
pragma Preelaborable Initialization (Map);

type Cursor is private;
pragma Preelaborable‘Initialization (Cursor);

Empty Map : censtant Map;

No_Element. \: Jconstant Cursor;

function)"=" (Left, Right : Map) return Boolean;
funetion Capacity (Container : Map) return Count Type;

procedure Reserve Capacity (Container : in out Map;
Capacity : in Count Type) ;

function Length (Container : Map) return Count Type;

function Is Empty (Container : Map) return Boolean;
procedure Clear (Container : in out Map);

function Key (Position : Cursor) return Key Type;
function Element (Position : Cursor) return Element Type;

procedure Replace Element (Container : in out Map;
Position : in Cursor;
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New Item : in Element Type);

procedure Query Element
(Position : in Cursor;
Process : not null access procedure (Key : in Key Type;
Element : in Element Type));

procedure Update Element

(Containcr - in out M:JI‘\"
Position : in Cursor;
Process : not null access procedure
(Key : in Key Type;

Element : in out Element Type));

procedure Move (Target : in out Map;
Source : in out Map);

procedure Insert (Container : in out Map;

Key : in Key Type;

New Item : in Element Type;
Position : out Cursor;
Inserted : out Boolean);

procedure Insert (Container : in out Map;

Key : in Key Type;
Position : out Cursor;
Inserted : out Booleani;

procedure Insert (Container : in out Map;
Key : in Key Type;
New Item : in Element Type);

procedure Include (Container : in out Map;

Key : in Key Type;

New Item :(in Element Type);
procedure Replace (Containex : in out Map;

Key : in Key Type;

New ~I\tem : in Element Type);

procedure Exclude .(Cohtainer : in out Map;
Key : in Key Type);

procedure Delete€ (Container : in out Map;
Key : in Key Type);

procedure-Delete (Container : in out Map;
Position : in out Cursor);

function First (Container : Map)
return Cursor;

function Next (Position : Cursor) return Cursor;
procedure Next (Position : in out Cursor);

function Find (Container : Map;
Key : Key Type)

return Cursor;
function Element (Container : Map;
Key : Key Type)
return Element Type;

function Contains (Container : Map;
Key : Key Type) return Boolean;

function Has Element (Position : Cursor) return Boolean;
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function Equivalent Keys (Left, Right : Cursor)
return Boolean;

function Equivalent Keys (Left : Cursor;
Right : Key Type)

return Boolean;

function Fauivalent Ke (Left - Key Tvpe:

222
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Right : Curgor)
return Boolean;

procedure Iterate
(Container : in Map;
Process : not null access procedure (Position : in Cursor));

private

—-— not specified by the language
end Ada.Containers.Hashed Maps;

An object of type Map contains an expandable hash table, which is used to provide direct)access to nodes. The
capacity of an object of type Map is the maximum number of nodes that can be insertéd;into the hash table prior to it
being automatically expanded.

Two keys K/ and K2 are defined to be equivalent if Equivalent Keys (K1, K2)'teturns True.

The actual function for the generic formal function Hash is expected to return‘the same value each time it is called
with a particular key value. For any two equivalent key values, the actual for Hash is expected to return the same
value. If the actual for Hash behaves in some other manner, the behavior of this package is unspecified. Which
subprograms of this package call Hash, and how many times they\eall it, is unspecified.

The actual function for the generic formal function Equivalent_ Keys on Key Type values is expected to return the
same value each time it is called with a particular pair of key values. It should define an equivalence relationship, that
is, be reflexive, symmetric, and transitive. If the actual'for'Equivalent Keys behaves in some other manner, the
behavior of this package is unspecified. Which subpregrams of this package call Equivalent Keys, and how many
times they call it, is unspecified.

If the value of a key stored in a node of a map.is changed other than by an operation in this package such that at least
one of Hash or Equivalent Keys give different results, the behavior of this package is unspecified.

Which nodes are the first node and the last node of a map, and which node is the successor of a given node, are
unspecified, other than the general‘semantics described in A.18.4.

function Capacity A€entainer : Map) return Count Type;

Returns the capacity of Container.

procedure ReServe Capacity (Container : in out Map;
Capacity : in Count Type) ;

Reserye/Capacity allocates a new hash table such that the length of the resulting map can become at least
thesvalue Capacity without requiring an additional call to Reserve Capacity, and is large enough to hold the
current length of Container. Reserve Capacity then rehashes the nodes in Container onto the new hash table.
It replaces the old hash table with the new hash table, and then deallocates the old hash table. Any exception
raised during allocation is propagated and Container is not modified.

procedure Clear (Container : in out Map);

In addition to the semantics described in A.18.4, Clear does not affect the capacity of Container.

procedure Insert (Container : in out Map;

Key : in Key Type;

New Item : in Element Type;
Position : out Cursor;
Inserted : out Boolean);
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In addition to the semantics described in A.18.4, if Length (Container) equals Capacity (Container), then
Insert first calls Reserve Capacity to increase the capacity of Container to some larger value.

function Equivalent Keys (Left, Right : Cursor)
return Boolean;

Equivalent to Equivalent Keys (Key (Left), Key (Right)).

function Equivalent Keys (Left : Cursor;

RIgNT : Rey Type) Feturm Boolean,

Equivalent to Equivalent Keys (Key (Left), Right).

function Equivalent Keys (Left : Key Type;
Right : Cursor) return Boolean;

Equivalent to Equivalent Keys (Left, Key (Right)).
Implementation Advice

If N is the length of a map, the average time complexity of the subprograms Element, Insetf) Include, Replace,
Delete, Exclude and Find that take a key parameter should be O(log N). The average time complexity of the
subprograms that take a cursor parameter should be O(1). The average time complekity’of Reserve Capacity should

be O(N).

A.18.6 The Package Containers.Ordered_Maps

Insert new clause:
Static Semantics
The generic library package Containers.Ordered Maps has(the following declaration:

generic

type Key Type is private;

type Element Type is private;

with function "<" (Left, Right\~r Key Type) return Boolean is <>;

with function "=" (Left, Right : Element Type) return Boolean is <>;
package Ada.Containers.Ordered Maps is

pragma Preelaborate (Ordexed Maps) ;

function Equivalent Keys (Left, Right : Key Type) return Boolean;

type Map is tagged-private;
pragma Preelaberable Initialization (Map);

type Cursot-\'s private;
pragma Prec¢laborable Initialization (Cursor);

Empty Map : constant Map;

No,Element : constant Cursor;

function "=" (Left, Right : Map) return Boolean;
function Length (Container : Map) return Count Type;

function Is Empty (Container : Map) return Boolean;

Prnﬂedu;r;e Clear (Container - in out Map):

function Key (Position : Cursor) return Key Type;

function Element (Position : Cursor) return Element Type;

procedure Replace Element (Container : in out Map;
Position : in Cursor;

New Item : in Element Type);

procedure Query Element
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(Position in Cursor;
Process not null access procedure (Key in Key Type;
Element in Element Type));
procedure Update Element
(Container in out Map;
Position in Cursor;
Process not null access procedure
(K -in Kosz Tszoa.
\ <z I (5 S
Element in out Element Type));
procedure Move (Target in out Map;
Source in out Map);
procedure Insert (Container in out Map;

Key in Key Type;

New Item in Element Type;

Position out Cursor;

Inserted out Boolean);
procedure Insert (Container in out Map;

Key in Key Type;

Position out Cursor;

Inserted out Boolean);
procedure Insert (Container in out Map;

Key in Key Type;

New Item in Element Type);
procedure Include (Container in out Map;

Key in Key Typé;

New Item in Element Type);
procedure Replace (Container in out Map;

Key in Key Type;

New Item in Element Type);
procedure Exclude (Container in out Map;

Key in Key Type);
procedure Delete (Container in out Map;

Key in Key Type);
procedure Delete (Container in out Map;

Rosition in out Cursor);
procedure Delete“First (Container in out Map);
procedure-Delete Last (Container in out Map);
function)First (Container Map) return Cursor;
function First Element (Container Map) return Element Type;
function First Key (Container : Map) return Key Type;
function Last (Container : Map) return Cursor;
Tunction Last Element (container Map) return Element Type;
function Last Key (Container Map) return Key Type;
function Next (Position Cursor) return Cursor;
procedure Next (Position in out Cursor);

function Previous

procedure Previous
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Cursor) return Cursor;

in out Cursor);
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function Find (Container : Map;
Key : Key Type) return Cursor;

function Element (Container : Map;
Key : Key Type) return Element Type;

function Floor (Container : Map;
Ke - Ko 'T‘vpa\ return Ciursor:.

function Ceiling (Container : Map;
Key : Key Type) return Cursor;

function Contains (Container : Map;
Key : Key Type) return Boolean;

function Has Element (Position : Cursor) return Boolean;
function "<" (Left, Right : Cursor) return Boolean;

function ">" (Left, Right : Cursor) return Boolean;

function "<" (Left : Cursor; Right : Key Type) return(Boolean;
function ">" (Left : Cursor; Right : Key Type) réturn Boolean;
function "<" (Left : Key Type; Right : Cursop)\return Boolean;
function ">" (Left : Key Type; Right : CurSor) return Boolean;

procedure Iterate
(Container : in Map;
Process : not null access progcedure (Position : in Cursor));

procedure Reverse Iterate
(Container : in Map;
Process : not null access procedure (Position : in Cursor));

private
—-— not specified by the language

end Ada.Containers<'Qrxdered Maps;

Two keys K1 and K2 arg équivalent if both K/ < K2 and K2 < K1 return False, using the generic formal "<" operafor
for keys. Function Equiivalent Keys returns True if Left and Right are equivalent, and False otherwise.

The actual function for the generic formal function "<" on Key Type values is expected to return the same value
each time it is(called with a particular pair of key values. It should define a strict ordering relationship, that is, be
irreflexive asymmetric, and transitive. If the actual for "<" behaves in some other manner, the behavior of this

package isTanspecified. Which subprograms of this package call "<" and how many times they call it, is unspecifiefl.

If thesvalue of a key stored in a map is changed other than by an operation in this package such that at least one of
’<'Yor "=" give different results, the behavior of this package is unspecified.

The first node of a nonempty map is the one whose key is less than the key of all the other nodes in the map. The ljst
node of a nonempty map is the one whose key is greater than the key of all the other elements in the map. The
successor of a node is the node with the smallest key that is larger than the key of the given node. The predecessor|of

a node is the node with the largest key that is smaller than the key of the given node. All comparisons are done using
the generic formal "<" operator for keys.

procedure Delete First (Container : in out Map);

If Container is empty, Delete First has no effect. Otherwise the node designated by First (Container) is
removed from Container. Delete First tampers with the cursors of Container.

procedure Delete Last (Container : in out Map);
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If Container is empty, Delete Last has no effect. Otherwise the node designated by Last (Container) is
removed from Container. Delete Last tampers with the cursors of Container.

function First Element (Container : Map) return Element Type;
Equivalent to Element (First (Container)).

function First Key (Container : Map) return Key Type;

. . . ~
Eslbﬂ ale*“ to I;EE E; st E;SHEEH-BE{,,.

function Last (Container : Map) return Cursor;

Returns a cursor that designates the last node in Container. If Container is empty, returns No Element.
function Last Element (Container : Map) return Element Type;

Equivalent to Element (Last (Container)).
function Last Key (Container : Map) return Key Type;

Equivalent to Key (Last (Container)).

function Previous (Position : Cursor) return Cursor;

If Position equals No_Element, then Previous returns No_Element. Otherwise Preyious returns a cursor
designating the node that precedes the one designated by Position. If Positiofi designates the first element,
then Previous returns No_Element.

procedure Previous (Position : in out Cursor);
Equivalent to Position := Previous (Position).

function Floor (Container : Map;
Key : Key Type) return Cdrsor;

Floor searches for the last node whose key is not greater than Key, using the generic formal "<" operator for
keys. If such a node is found, a cursor that designates.it is returned. Otherwise No_Element is returned.

function Ceiling (Container : Map;
Key : Key Type) return Cursor;

Ceiling searches for the first node whose key is not less than Key, using the generic formal "<" operator for
keys. If such a node is found, a cursor that designates it is returned. Otherwise No_Element is returned.

function "<" (Left, Right :.Cufrsor) return Boolean;
Equivalent to Key (Left) < Key(Right).

function ">" (Left, Right : Cursor) return Boolean;
Equivalent to Key (Right) < Key (Left).

function "<" (Lef# : Cursor; Right : Key Type) return Boolean;
Equivalent te"Key (Left) < Right.

function > (Left : Cursor; Right : Key Type) return Boolean;
Equivalent to Right < Key (Left).

funetion "<" (Left : Key Type; Right : Cursor) return Boolean;
Equivalent to Left < Key (Right).

function ">" (Left : Key Type; Right : Cursor) return Boolean;

Equivalent to Key (Right) < Left.

procedure Reverse Iterate
(Container : in Map;
Process : not null access procedure (Position : in Cursor));

Iterates over the nodes in Container as per Iterate, with the difference that the nodes are traversed in
predecessor order, starting with the last node.
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Implementation Advice

If N is the length of a map, then the worst-case time complexity of the Element, Insert, Include, Replace, Delete,
Exclude and Find operations that take a key parameter should be O((log N)**2) or better. The worst-case time
complexity of the subprograms that take a cursor parameter should be O(1).

A.18.7 Sets

Insert new clause:

The language-defined generic packages Containers.Hashed Sets and Containers.Ordered_Sets provide private typgs
Set and Cursor, and a set of operations for each type. A set container allows elements of an arbitrary type.te be stored
without duplication. A hashed set uses a hash function to organize elements, while an ordered set ordets its element
per a specified relation.

This section describes the declarations that are common to both kinds of sets. See A.18.8 for a-description of the
semantics specific to Containers.Hashed Sets and A.18.9 for a description of the semanti¢syspecific to
Containers.Ordered_Sets.

Static Semantics

The actual function for the generic formal function on Element Type valuesis expected to define a reflexive and
symmetric relationship and return the same result value each time it is called with a particular pair of values. If it
behaves in some other manner, the function "=" on set values returns an unspecified value. The exact arguments arjd
number of calls of this generic formal function by the function "=" on.set/values are unspecified.

The type Set is used to represent sets. The type Set needs finalization (see 7.6).

A set contains elements. Set cursors designate elements. There-exists an equivalence relation on elements, whose
definition is different for hashed sets and ordered sets. A sét never contains two or more equivalent elements. The
length of a set is the number of elements it contains.

Each nonempty set has two particular elements calléd\the first element and the last element (which may be the samg).
Each element except for the last element has a suécessor element. If there are no other intervening operations,
starting with the first element and repeatedly going to the successor element will visit each element in the set exact]y
once until the last element is reached. The.exact definition of these terms is different for hashed sets and ordered s¢ts.

Some operations of these generic packages have access-to-subprogram parameters. To ensure such operations are
well-defined, they guard against certain actions by the designated subprogram. In particular, some operations check
for "tampering with cursors" of a‘container because they depend on the set of elements of the container remaining
constant, and others check for "tampering with elements" of a container because they depend on elements of the
container not being replaced.

A subprogram is said-to.tamper with cursors of a set object S if:

e it inserts‘or'deletes elements of S, that is, it calls the Insert, Include, Clear, Delete, Exclude, or
Replace) Element procedures with S as a parameter; or

e itfinalizes S; or
®/-."1t calls the Move procedure with S as a parameter; or
e it calls one of the operations defined to tamper with cursors of S.

A subprogram is said to tamper with elements of a set object S if:

e it tampers with cursors of S.

Empty Set represents the empty Set object. It has a length of 0. If an object of type Set is not otherwise initialized, it
is initialized to the same value as Empty_Set.

No_Element represents a cursor that designates no element. If an object of type Cursor is not otherwise initialized, it
is initialized to the same value as No_Element.

The predefined "=" operator for type Cursor returns True if both cursors are No_Element, or designate the same
element in the same container.
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Execution of the default implementation of the Input, Output, Read, or Write attribute of type Cursor raises
Program_Error.

function "=" (Left, Right : Set) return Boolean;
If Left and Right denote the same set object, then the function returns True. If Left and Right have different

lengths, then the function returns False. Otherwise, for each element E in Left, the function returns False if
an element equal to £ (using the generic formal equality operator) is not present in Right. If the function has
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evaluation of element equality is propagated.

function Equivalent Sets (Left, Right : Set) return Boolean;

If Left and Right denote the same set object, then the function returns True. If Left and Right have different
lengths, then the function returns False. Otherwise, for each element E in Left, the function returns False if
an element equivalent to E is not present in Right. If the function has not returned a result after, cheeking all
of the elements, it returns True. Any exception raised during evaluation of element equivalence,is
propagated.

function To Set (New Item : Element Type) return Set;
Returns a set containing the single element New Item.

function Length (Container : Set) return Count Type;
Returns the number of elements in Container.

function Is Empty (Container : Set) return Boolean;
Equivalent to Length (Container) = 0.

procedure Clear (Container : in out Set);
Removes all the elements from Container.

function Element (Position : Cursor) return\Element Type;

If Position equals No_Element, then Constraint-Error is propagated. Otherwise, Element returns the element

designated by Position.
procedure Replace Element (Contain€r : in out Set;
Positdioh : in Cursor;
New(Jtem : in Element Type);

If Position equals No_Element,(then Constraint Error is propagated; if Position does not designate an
element in Container, then Ptrogram_Error is propagated. If an element equivalent to New_Item is already
present in Container at a position other than Position, Program_Error is propagated. Otherwise,

Replace Element assigns' New_Item to the element designated by Position. Any exception raised by the
assignment is propagated.

procedure Query\Element
(Position ¢ dn Cursor;
Process~ \;“not null access procedure (Element : in Element Type));

If Position equals No_Element, then Constraint_Error is propagated. Otherwise, Query Element calls
Process.all with the element designated by Position as the argument. Program_Error is propagated if
Process.all tampers with the elements of Container. Any exception raised by Process.all is propagated.

procedure Move (Target : in out Set;
Source : in out Set);

- TFargetdenotes the same object as-Source; them Move as o effectOtherwise; Move firsttlears Target:
Then, each element from Source is removed from Source and inserted into Target. The length of Source is 0
after a successful call to Move.

procedure Insert (Container : in out Set;

New Item : in Element Type;
Position : out Cursor;
Inserted : out Boolean);

Insert checks if an element equivalent to New_Item is already present in Container. If a match is found,
Inserted is set to False and Position designates the matching element. Otherwise, Insert adds New_Item to
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Container; Inserted is set to True and Position designates the newly-inserted element. Any exception raised
during allocation is propagated and Container is not modified.

procedure Insert (Container : in out Set;
New Item : in Element Type);

Insert inserts New_Item into Container as per the four-parameter Insert, with the difference that if an
element equivalent to New_Item is already in the set, then Constraint_Error is propagated.

procedure Include (Container : 1in out Set;
New Item : in Element Type);

Include inserts New_Item into Container as per the four-parameter Insert, with the difference that if an
element equivalent to New_Item is already in the set, then it is replaced. Any exception raised during
assignment is propagated.

procedure Replace (Container : in out Set;
New Item : in Element Type);

Replace checks if an element equivalent to New_Item is already in the set. If a mateh is found, that elemeht
is replaced with New_Item; otherwise, Constraint Error is propagated.

procedure Exclude (Container : in out Set;
Item : in Element Type);

Exclude checks if an element equivalent to Item is present in Container. If a match is found, Exclude
removes the element from the set.

procedure Delete (Container : in out Set;
Item : in Element Type);

Delete checks if an element equivalent to Item is présent in Container. If a match is found, Delete removep
the element from the set; otherwise, Constraint_Ertor is propagated.

procedure Delete (Container : in out \Jet;
Position : in out\.Cursor);

If Position equals No_Element, then Constraint Error is propagated. If Position does not designate an
element in Container, then Program \Etror is propagated. Otherwise, Delete removes the element designated
by Position from the set. Position’is set to No Element on return.

procedure Union (Target 4 in out Set;
Source™:” in Set) ;

Union inserts into Target the elements of Source that are not equivalent to some element already in Targe}.

function Union (Left, Right : Set) return Set;

Returns a set.comprising all of the elements of Left, and the elements of Right that are not equivalent to
some element of Left.

procedure) Intersection (Target : in out Set;
Source : in Set) ;

Union deletes from Target the elements of Target that are not equivalent to some element of Source.
function Intersection (Left, Right : Set) return Set;
Returns a set comprising all the elements of Left that are equivalent to the some element of Right.

procedure Difference (Target : in out Set;
Source : in Set) ;

If Target denotes the same object as Source, then Difference clears Target. Otherwise, it deletes from Target
the elements that are equivalent to some element of Source.

function Difference (Left, Right : Set) return Set;
Returns a set comprising the elements of Left that are not equivalent to some element of Right.

procedure Symmetric Difference (Target : in out Set;
Source : in Set);
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If Target denotes the same object as Source, then Symmetric_Difference clears Target. Otherwise, it deletes
from Target the elements that are equivalent to some element of Source, and inserts into Target the elements
of Source that are not equivalent to some element of Target.

function Symmetric Difference (Left, Right : Set) return Set;

Returns a set comprising the elements of Left that are not equivalent to some element of Right, and the
elements of Right that are not equivalent to some element of Left.

function Overlap (Left, Right : Set) return Boolean;

If an element of Left is equivalent to some element of Right, then Overlap returns True. Otherwise it returns
False.

function Is Subset (Subset : Set;
Of Set : Set) return Boolean;

If an element of Subset is not equivalent to some element of Of Set, then Is_Subset returns Ealse. Otherwise
it returns True.

function First (Container : Set) return Cursor;
If Length (Container) = 0, then First returns No_Element. Otherwise, First returns-a’cursor that designates
the first element in Container.

function Next (Position : Cursor) return Cursor;
Returns a cursor that designates the successor of the element designated by Position. If Position designates
the last element, then No_Element is returned. If Position equals No-Element, then No_FElement is returned.

procedure Next (Position : in out Cursor);

Equivalent to Position := Next (Position).

function Find (Container : Set;
Ttem : Element Type) return Cursor;

If Length (Container) equals 0, then Find returns No _Element. Otherwise, Find checks if an element
equivalent to Item is present in Container. If axmatch is found, a cursor designating the matching element is
returned; otherwise, No_Element is returned:

function Contains (Container : Sety
Ttem :(Element Type) return Boolean;

Equivalent to Find (Container, t¢m) /= No_Element.

function Has Element (Pdsition : Cursor) return Boolean;

Returns True if Position'designates an element, and returns False otherwise.

procedure Iterate
(Container : in.Set;
Process i _not null access procedure (Position : in Cursor));

Iterate calls'Process.all with a cursor that designates each element in Container, starting with the first
elemefit and moving the cursor according to the successor relation. Program_Error is propagated if
Procéss.all tampers with the cursors of Container. Any exception raised by Process.all is propagated.

Both Coentainers.Hashed Set and Containers.Ordered Set declare a nested generic package Generic Keys, which
provides operations that allow set manipulation in terms of a key (typically, a portion of an element) instead of a
complete element. The formal function Key of Generic_Keys extracts a key value from an element. It is expected to
return the same value each time it is called with a particular element. The behavior of Generic_Keys is unspecified if
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Key behaves in some other manner.

A key is expected to unambiguously determine a single equivalence class for elements. The behavior of
Generic_Keys is unspecified if the formal parameters of this package behave in some other manner.

function Key (Position : Cursor) return Key Type;

Equivalent to Key (Element (Position)).
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The subprograms in package Generic_Keys named Contains, Find, Element, Delete, and Exclude, are equivalent to
the corresponding subprograms in the parent package, with the difference that the Key parameter is used to locate an
element in the set.

procedure Replace (Container : in out Set;
Key : in Key Type;
New Item : in Element Type);

Pq11iv2]9nf to Rep]m‘P Element (Container Find (Container Kevy) New Item)

procedure Update Element Preserving Key
(Container : in out Set;
Position : in Cursor;
Process : not null access procedure
(Element : in out Element Type));

If Position equals No_Element, then Constraint_Error is propagated; if Position does nofdesignate an
element in Container, then Program_Error is propagated. Otherwise, Update Element)Preserving Key uges
Key to save the key value K of the element designated by Position. Update Elemient’Preserving Key the
calls Process.all with that element as the argument. Program_Error is propagated if Process.all tampers wji
the elements of Container. Any exception raised by Process.all is propagatéd, \After Process.all returns,
Update Element Preserving Key checks if K determines the same equiyalence class as that for the new
element; if not, the element is removed from the set and Program_Eyror 1S propagated.

=

h

=

If Element Type is unconstrained and definite, then the actual Elefént parameter of Process.all shall be
unconstrained.

Erroneous Execution

A Cursor value is invalid if any of the following have occurred since it was created:
e The set that contains the element it designates hasbeen finalized,;
e The set that contains the element it designates*has been used as the Source or Target of a call to Move; orj
e  The element it designates has been deletéd from the set.

The result of "=" or Has_Element is unspecified if these functions are called with an invalid cursor parameter.
Execution is erroneous if any other subpragram declared in Containers.Hashed Sets or Containers.Ordered Sets i
called with an invalid cursor parameter:

Implementation Requirements
No storage associated with a_Set-object shall be lost upon assignment or scope exit.

The execution of an assignment_statement for a set shall have the effect of copying the elements from the sourde
set object to the targetssetobject.

Implementation Advige
Move should.iot/copy elements, and should minimize copying of internal data structures.

If an excéption is propagated from a set operation, no storage should be lost, nor any elements removed from a set
unless specified by the operation.

A.18:8 The Package Containers.Hashed_Sets

Insert new clause:

The generic library package Containers.Hashed Sets has the following declaration:

generic
type Element Type is private;
with function Hash (Element : Element Type) return Hash Type;
with function Equivalent Elements (Left, Right : Element Type)
return Boolean;
with function "=" (Left, Right : Element Type) return Boolean is <>;
package Ada.Containers.Hashed Sets is
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pragma Preelaborate (Hashed Sets);

type Set is tagged private;
pragma Preelaborable Initialization(Set);

type Cursor is private;
pragma Preelaborable Initialization (Cursor);

Empt Set - constant Seot
No Element : constant Cursor;
function "=" (Left, Right : Set) return Boolean;

function Equivalent Sets (Left, Right : Set) return Boolean;
function To Set (New Item : Element Type) return Set;
function Capacity (Container : Set) return Count Type;

procedure Reserve Capacity (Container : in out Set;
Capacity : in Count Type) ;

function Length (Container : Set) return Count Type;
function Is Empty (Container : Set) return Boolean;
procedure Clear (Container : in out Set);

function Element (Position : Cursor) return ElXement Type;

procedure Replace Element (Container : in ©Qu¥ Set;

Position : in Cursor;
New Item :¢dn Element Type);
procedure Query Element
(Position : in Cursor;
Process : not null access procedure (Element : in Element Type));

procedure Move (Target : in_,out Set;
Source : injout Set);

procedure Insert (Container : in out Set;

New. Item : in Element Type;
Position : out Cursor;
Inserted : out Boolean);

procedure Insert (Container : in out Set;
New Item : in Element Type);

procedure*Include (Container : in out Set;
New Item : in Element Type);

procedure Replace (Container : in out Set;
New Item : in Element Type);

procedure Exclude (Container : in out Set;
Item : in Element Type);
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procedure Delete (Container : in out Set;
Ttem : in Element Type);

procedure Delete (Container : in out Set;
Position : in out Cursor);

procedure Union (Target : in out Set;
Source : in Set);

function Union (Left, Right : Set) return Set;
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) return Set renames Union;

in out Set;

in

ht

)

procedure Difference (Target

Source
function Difference

(Left, Right

function (Left, Right Set)

procedure Symmetric Difference

function Symmetric Difference (L
function "xor" (Left, Right Se
renames Symmetric Difference;

function Overlap (Left, Right
Set
Set

function Is Subset (Subset

Of Set
function First

(Container Set)

function Next (Position Cursor

procedure Next (Position

(Container
Item

function Find Set;

(Container : S
Ttem

function Contains

function Has Element (Position
function

return

Equivalent Elements (Le

Boelean;
function (Le
Ri

Equivalent Elements

¥etlirn Boolean;

function (Le

Ri

Equivalent Elements
return Boolean;

procedure Iterate

in out Set;
in

Set)
return Set renames Difference;

(Target
Source

eft,

t)

Set)

’

) return BOolean;
return \Cursor;
) «<xeturn Cursor;

in out Cursor);

Element Type)

et;

Element Type)

Cursor)

ft,

ft
ght

ft
ght

Set)

Right

return Set

return Boolean;

Right

Set) ;

return Set;

return Set repames Tntersection:

Set) ;

return Set;

in out Set;
in Set) ;

Set) returnm Set;

return Cursor;

return Boolean;
return Boolean;
Cursor)

Cursor;
Element Type)

Element Type;
Cursor)

(Container in Set;

Process not null access procedure (Position in Cursor));
generic

type Key Type (<>) is private;

with function Key (Element Element Type) return Key Type;

with function Hash (Key Key Type) return Hash Type;

with function Equivalent Keys (Left, Right Key Type) return Boolean;
package Generic Keys is

function Key (Position Cursor) return Key Type;

function Element (Container Set;
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Key : Key Type)
return Element Type;

procedure Replace (Container : in out Set;
Key : in Key Type;
New Item : in Element Type);

procedure Exclude (Container : in out Set;
Ke - in Key T pa\ .

procedure Delete (Container : in out Set;

Key : in Key Type);
function Find (Container : Set;
Key : Key Type)
return Cursor;
function Contains (Container : Set;
Key : Key Type)

return Boolean;

procedure Update Element Preserving Key
(Container : in out Set;
Position : in Cursor;
Process : not null access procedure
(Element : in out Element Type))

end Generic Keys;
private
—-— not specified by the language
end Ada.Containers.Hashed Sets;

An object of type Set contains an expandable hash table,which is used to provide direct access to elements. The
capacity of an object of type Set is the maximum number of elements that can be inserted into the hash table prior to
it being automatically expanded.

Two elements £/ and E2 are defined to be equivalent if Equivalent Elements (E1, E2) returns True.

The actual function for the generic formahfunction Hash is expected to return the same value each time it is called
with a particular element value. For any\two equivalent elements, the actual for Hash is expected to return the same
value. If the actual for Hash behavestin' some other manner, the behavior of this package is unspecified. Which
subprograms of this package call\Hash, and how many times they call it, is unspecified.

The actual function for the.generic formal function Equivalent Elements is expected to return the same value each
time it is called with a partieular pair of Element values. It should define an equivalence relationship, that is, be
reflexive, symmetric,-and’transitive. If the actual for Equivalent Elements behaves in some other manner, the
behavior of this package is unspecified. Which subprograms of this package call Equivalent Elements, and how
many times theycall it, is unspecified.

If the valueyefian element stored in a set is changed other than by an operation in this package such that at least one
of Hash @r Equivalent Elements give different results, the behavior of this package is unspecified.

Which-elements are the first element and the last element of a set, and which element is the successor of a given
element, are unspecified, other than the general semantics described in A.18.7.

function Capacity (Container : Set) return Count Type;

Returns the capacity of Container.

procedure Reserve Capacity (Container : in out Set;
Capacity : in Count Type) ;

Reserve Capacity allocates a new hash table such that the length of the resulting set can become at least the
value Capacity without requiring an additional call to Reserve Capacity, and is large enough to hold the
current length of Container. Reserve Capacity then rehashes the elements in Container onto the new hash
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table. It replaces the old hash table with the new hash table, and then deallocates the old hash table. Any
exception raised during allocation is propagated and Container is not modified.

Reserve Capacity tampers with the cursors of Container.

procedure Clear (Container : in out Set);

In addition to the semantics described in A.18.7, Clear does not affect the capacity of Container.

P*. d-u-r T et (h PN N I NE TS s ';ﬂ eii" el 4—;
New Item : in Element Type;
Position : out Cursor;
Inserted : out Boolean);

In addition to the semantics described in A.18.7, if Length (Container) equals Capacity (Container), then
Insert first calls Reserve Capacity to increase the capacity of Container to some larger value,

function First (Container : Set) return Cursor;

If Length (Container) = 0, then First returns No_Element. Otherwise, First returnsya‘cursor that designates
the first hashed element in Container.

function Equivalent Elements (Left, Right : Cursor)
return Boolean;

Equivalent to Equivalent Elements (Element (Left), Element (Right)).

function Equivalent Elements (Left : Cursor;
Right : Element Type) return Boolean;

Equivalent to Equivalent Elements (Element (Left), Right).

function Equivalent Elements (Left : Element Type;
Right : Cutspr) return Boolean;

Equivalent to Equivalent Elements (Left, Element (Right)).

For any element E, the actual function for the generic formal function Generic_Keys.Hash is expected to be such that
Hash (£) = Generic_Keys.Hash (Key (£)). If th¢ actuals for Key or Generic_Keys.Hash behave in some other
manner, the behavior of Generic_Keys is unspecified. Which subprograms of Generic_Keys call Generic_Keys.Hgsh,
and how many times they call it, is unspecified.

For any two elements £/ and E2, theboolean values Equivalent Elements (E/, E2) and Equivalent_Keys (Key (EY}),
Key (E2)) are expected to be equal. If the actuals for Key or Equivalent Keys behave in some other manner, the
behavior of Generic_Keys is un§pecified. Which subprograms of Generic_Keys call Equivalent Keys, and how many
times they call it, is unspecified:

Implementation Advice

If N is the length of 'a_set, the average time complexity of the subprograms Insert, Include, Replace, Delete, Exclude
and Find that take‘an element parameter should be O(log N). The average time complexity of the subprograms that
take a cursor-parameter should be O(1). The average time complexity of Reserve Capacity should be O(N).

A.18.9The Package Containers.Ordered_Sets

Insert hew clause:

Static Semantics

The generic library package Containers.Ordered_Sets has the following declaration:

generic
type Element Type is private;
with function "<" (Left, Right : Element Type) return Boolean is <>;
with function "=" (Left, Right : Element Type) return Boolean is <>;
package Ada.Containers.Ordered Sets is
pragma Preelaborate (Ordered Sets);

function Equivalent Elements (Left, Right : Element Type) return Boolean;

type Set is tagged private;
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pragma Preelaborable Initialization(Set);

type Cursor is private;
pragma Preelaborable Initialization (Cursor);

Empty Set

No Element

constant Set;

constant Cursor;

function "=" (Left, Right Set) return Boolean;
function Equivalent Sets (Left, Right Set) return Boolean;
function To Set (New Item Element Type) return Set;
function Length (Container Set) return Count Type;
function Is Empty (Container Set) return Boolean;
procedure Clear (Container in out Set);
function Element (Position Cursor) return Element Type;
procedure Replace Element (Container in out Set;
Position in Cursor;
New Item in Element-Type) ;
procedure Query Element
(Position in Cursor;
Process not null access procedure (Element in Element Type));
procedure Move (Target in out Set;
Source in out Set);
procedure Insert (Container in out ,Set;
New Item in Flement Type;
Position out Cursor;
Inserted out Boolean);
procedure Insert (Container in out Set;
New Item in Element Type);
procedure Include (Contaifner in out Set;
New/ Item in Element Type);
procedure Replacéi(Container in out Set;
New Item in Element Type);
procedure Exdlude (Container in out Set;
Item in Element Type);
procedure Delete (Container in out Set;
Item in Element Type);
procedure Delete (Container in out Set;
Position in out Cursor);
procedure Delete First (Container in out Set);
procedure Delete Last (Container in out Set);
procedure Union (Target in out Set;
Source in Set) ;
function Union (Left, Right Set) return Set;
function "or" (Left, Right Set) return Set renames Union;

procedure Intersection
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(Target

in out Set;
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function Intersection (Left, Right : Set) return Set;

function "and" (Left, Right : Set) return Set renames Intersection;

in out Set;
Set) ;

procedure Difference (Target
Source : in

function Difference (Left, Right : Set) return Set;

function "-" (Left, Right : Set) return Set renames Difference;

procedure Symmetric Difference (Target
Source : in

function Symmetric Difference (Left, Right

function "xor" (Left, Right : Set) return Set renames

Symmetric Difference;

function Overlap (Left, Right : Set) return Boolean;

function Is Subset (Subset : Set;

Of Set : Set) return Booleany

function First (Container : Set) return Cursory
function First Element (Container : Set) réturn Element Type;
function Last (Container : Set) returm~Cursor;
function Last Element (Container :\Set) return Element Type;

function Next (Position
procedure Next (Position in.'out Cursor);
function Previous (Positien
procedure Previous (Resition
function Find (Gontainer : Set;
Item Element Type)
return Cursor;
function(Floor (Container : Set;
Item Element Type)
return Cursor;
function Ceiling (Container : Set;
Item Element Type)

return Cursor;

function Contains (Container : Set;
Item Element Type)

function Has Element (Position

in out Set;

Set) return Set;

Cursor)s return Cursor;

Cursor) return Cursor;

in out Cursor);

return Boolean;

Cursor) return Boolean;

Set) ;

function "<" (Left, Right
function ">" (Left, Right

function "<" (Left
return Boolean;

Cursor; Right

function ">" (Left
return Boolean;

Cursor; Right
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function "<" (Left : Element Type; Right : Cursor)
return Boolean;

function ">" (Left : Element Type; Right : Cursor)
return Boolean;

procedure Iterate
(Container : in Set;

Droce —not null access procedure (Position - in Cursoxr)) -
+

procedure Reverse Iterate
(Container : in Set;
Process : not null access procedure (Position : in Cursor));

generic
type Key Type (<>) is private;
with function Key (Element : Element Type) return Key Type;
with function "<" (Left, Right : Key Type)
return Boolean is <>;
package Generic Keys is

function Equivalent Keys (Left, Right : Key Type)
return Boolean;

function Key (Position : Cursor) return Key Type;
function Element (Container : Set;
Key : Key Type)
return Element Type;
procedure Replace (Container : in out S€ty
Key : in Key Type;

New Item : in Element Type);

procedure Exclude (Container : impout Set;
Key :vin Key Type);

procedure Delete (Container:*in out Set;

Key : in Key Type);
function Find (Containe¥ : Set;
Key : Key Type)
return Cursor;
function Floor. (Container : Set;
Key : Key Type)
return, Cursor;
function )Ceiling (Container : Set;
Key : Key Type)
return Cursor;
function Contains (Container : Set;
Key : Key Type) return Boolean;

procedure Update Element Preserving Key
(Container : in out Set;
Position : in Cursor;

ProCTeSs —TIot TTutIaccess procedure
(Element : in out Element Type));

end Generic Keys;
private
—-— not specified by the language

end Ada.Containers.Ordered Sets;
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Two elements £/ and E2 are equivalent if both E1 < E2 and E2 < E1 return False, using the generic formal "<"
operator for elements. Function Equivalent Elements returns True if Left and Right are equivalent, and False
otherwise.

The actual function for the generic formal function "<" on Element Type values is expected to return the same value
each time it is called with a particular pair of key values. It should define a strict ordering relationship, that is, be
irreflexive, asymmetric, and transitive. If the actual for "<" behaves in some other manner, the behavior of this
package is unspecified. Which subprograms of this package call "<" and how many times they call it. is unspecified.

If the value of an element stored in a set is changed other than by an operation in this package such that at leagt.on
of "<" or "=" give different results, the behavior of this package is unspecified.

The first element of a nonempty set is the one which is less than all the other elements in the set. The last\element ¢f a
nonempty set is the one which is greater than all the other elements in the set. The successor of an elefiient is the
smallest element that is larger than the given element. The predecessor of an element is the largest element that is
smaller than the given element. All comparisons are done using the generic formal "<" operator for elements.

procedure Delete First (Container : in out Set);

If Container is empty, Delete First has no effect. Otherwise the element designated by First (Container) is
removed from Container. Delete First tampers with the cursors of Container)

procedure Delete Last (Container : in out Set);

If Container is empty, Delete Last has no effect. Otherwise the elethent designated by Last (Container) is
removed from Container. Delete Last tampers with the cursors ef Container.

function First Element (Container : Set) return Element Type;

Equivalent to Element (First (Container)).
function Last (Container : Set) return Cursor;

Returns a cursor that designates the last element in Container. If Container is empty, returns No_Element
function Last Element (Container : Set) return Element Type;

Equivalent to Element (Last (Container)).

function Previous (Position g “Cursor) return Cursor;

If Position equals No_Element, then Previous returns No_Element. Otherwise Previous returns a cursor
designating the element that-precedes the one designated by Position. If Position designates the first
element, then Previousa¢turns No_Element.

procedure Previous_JPosition : in out Cursor);
Equivalent to:Position := Previous (Position).

function FEtoer (Container : Set;
Item : Element Type) return Cursor;

Floef)searches for the last element which is not greater than Item. If such an element is found, a cursor th{
designates it is returned. Otherwise No_Element is returned.

—

function Ceiling (Container : Set;
Item : Element Type) return Cursor;

Ceiling searches for the first element which is not less than Item. If such an element is found, a cursor tha
designates it is returned. Otherwise No_Element is returned.

function "<" (Left, Right : Cursor) return Boolean;

Equivalent to Element (Left) < Element (Right).

function ">" (Left, Right : Cursor) return Boolean;

Equivalent to Element (Right) < Element (Left).

function "<" (Left : Cursor; Right : Element Type) return Boolean;

Equivalent to Element (Left) < Right.
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function ">" (Left : Cursor; Right : Element Type) return Boolean;
Equivalent to Right < Element (Left).
function "<" (Left : Element Type; Right : Cursor) return Boolean;

Equivalent to Left < Element (Right).

function ">" (Left : Element Type; Right : Cursor) return Boolean;

Equivalent to Element (Right) < Lett.

procedure Reverse Iterate
(Container : in Set;
Process : not null access procedure (Position : in Cursor));

Iterates over the elements in Container as per Iterate, with the difference that the elements are traversed in
predecessor order, starting with the last element.

For any two elements £/ and E2, the boolean values (E/ < E2) and (Key(E]) < Key(E?2)) are expected t0 be equal. If
the actuals for Key or Generic_Keys."<" behave in some other manner, the behavior of this package’is unspecified.
Which subprograms of this package call Key and Generic_Keys."<", and how many times thefiinctions are called, is
unspecified.

In addition to the semantics described in A.18.7, the subprograms in package GenericKéys named Floor and
Ceiling, are equivalent to the corresponding subprograms in the parent package, with the difference that the Key
subprogram parameter is compared to elements in the container using the Key and <" generic formal functions. The
function named Equivalent Keys in package Generic_Keys returns True if both.Left < Right and Right < Left return
False using the generic formal "<" operator, and returns True otherwise.

Implementation Advice

If N is the length of a set, then the worst-case time complexity of the Insert, Include, Replace, Delete, Exclude and
Find operations that take an element parameter should be O((log N)**2) or better. The worst-case time complexity of
the subprograms that take a cursor parameter should be O(1),

A.[18.10 The Package Containers.Indefinite__Vectors

Indert new clause:

The language-defined generic package Containers.Indefinite Vectors provides a private type Vector and a set of
operations. It provides the same operations:as the package Containers.Vectors (see A.18.2), with the difference that
the generic formal Element Type is indefinite.

Static Semantics

The declaration of the generi¢ library package Containers.Indefinite Vectors has the same contents as
Containers.Vectors except

e  The generic-formal Element Type is indefinite.

e  The procedures with the profiles:

pxocedure Insert (Container : in out Vector;

Before : in Extended Index;

Count : in Count Type := 1);
procedure Insert (Container : in out Vector;

Before : in Cursor;

Position : out Cursor;

Count : in Count Type := 1);

are omitted.

e The actual Element parameter of access subprogram Process of Update Element may be constrained even if
Element Type is unconstrained.
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A.18.11 The Package Containers.Indefinite_Doubly Linked_Lists

Insert new clause:

The language-defined generic package Containers.Indefinite Doubly Linked Lists provides private types List and
Cursor, and a set of operations for each type. It provides the same operations as the package
Containers.Doubly Linked Lists (see A.18.3), with the difference that the generic formal Element Type is
indefinite.

Static Semantics

The declaration of the generic library package Containers.Indefinite Doubly Linked Lists has the same contents §
Containers.Doubly Linked Lists except:

A.18.12 The Package Containers.Indefinite_Hashed_Maps

Insert new clause:

The generic formal Element_Type is indefinite.

The procedure with the profile:

procedure Insert (Container : in out List;

Before : in Cursor;
Position : out Cursor;
Count : in Count Type := 1p;

is omitted.

E)

w

The actual Element parameter of access subprogram Process of Update Element may be constrained eveq if

Element Type is unconstrained.

The language-defined generic package Containers.Indefinite Hashed Maps provides a map with the same operatigns
as the package Containers.Hashed Maps (see A.18.5), with the difference that the generic formal types Key Type
and Element_Type are indefinite.
Static Semantics
The declaration of the generic library package Containers.Indefinite Hashed Maps has the same contents as
Containers.Hashed Maps except:
e The generic formal Key ;Type is indefinite.
e  The generic formal\Element Type is indefinite.
e  The procedure-with the profile:
procedure Insert (Container : in out Map;
Key : in Key Type;
Position : out Cursor;
Inserted : out Boolean);
is omitted.
e The actual Element parameter of access subprogram Process of Update Element may be constrained ever if
Element Type is unconstrained.
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A.18.13 The Package Containers.Indefinite_Ordered_Maps

Insert new clause:

The language-defined generic package Containers.Indefinite Ordered Maps provides a map with the same
operations as the package Containers.Ordered Maps (see A.18.6), with the difference that the generic formal types
Key Type and Element Type are indefinite.

Q P—e .
DIaIIC OeImarrties

The declaration of the generic library package Containers.Indefinite_Ordered Maps has the same contents as
Containers.Ordered_Maps except:

e The generic formal Key Type is indefinite.
e  The generic formal Element Type is indefinite.

e  The procedure with the profile:

procedure Insert (Container : in out Map;

Key : in Key Type;
Position : out Cursor;
Inserted : out Boolean);

is omitted.

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

A18.14 The Package Containers.Indefinite_Hashed_ Sets

Indert new clause:

The language-defined generic package Containers.Indefinité<Hashed Sets provides a set with the same operations as
the package Containers.Hashed Sets (see A.18.8), with th&’difference that the generic formal type Element Type is
indefinite.

Static Semantics

The declaration of the generic library package-Containers.Indefinite. Hashed Sets has the same contents as
Containers.Hashed Sets except:

e  The generic formal Element-Type is indefinite.

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

A.[18.15 The Package Containers.Indefinite_Ordered_Sets

Indert new clause:

The languagé-defined generic package Containers.Indefinite Ordered Sets provides a set with the same operations
as the paekage Containers.Ordered_Sets (see A.18.9), with the difference that the generic formal type Element Type
is indefinite.

Static Semantics

The declaration of the generic library package Containers Indefinite Qrdered Sets hag the same contents as
Containers.Ordered_Sets except:

e The generic formal Element Type is indefinite.

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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A.18.16 Array Sorting

Insert new clause:

The language-defined generic procedures Containers.Generic_Array Sort and
Containers.Generic_Constrained Array Sort provide sorting on arbitrary array types.

Static Semantics

The generic library procedure Containers.Generic_Array_Sort has the following declaration:

generic

type Index Type is (<>);

type Element Type is private;

type Array Type is array (Index Type range <>) of Element Type;

with function "<" (Left, Right : Element Type)

return Boolean is <>;

procedure Ada.Containers.Generic Array Sort (Container : in out Afray Type);
pragma Pure (Ada.Containers.Generic Array Sort);

Reorders the elements of Container such that the elements are sorted smallestyfirst as determined by the
generic formal "<" operator provided. Any exception raised during evaluation’of "<" is propagated.

The actual function for the generic formal function "<" of Generic Array’ Sort is expected to return the
same value each time it is called with a particular pair of element yalues. It should define a strict ordering
relationship, that is, be irreflexive, asymmetric, and transitive; it\should not modify Container. If the actugl
for "<" behaves in some other manner, the behavior of the instance of Generic_Array Sort is unspecified
How many times Generic_Array Sort calls "<" is unspecified-

The generic library procedure Containers.Generic_Constraingd Atray Sort has the following declaration:

generic
type Index Type is (<>);
type Element Type is private;
type Array Type is array (Index Type) of Element Type;
with function "<" (Left, Right'y Element Type)
return Boolean is <>;
procedure Ada.Containers.Genekic Constrained Array Sort
(Container : in out Affay Type);
pragma Pure (Ada.Containers+Generic Constrained Array Sort);

Reorders the elements of Container such that the elements are sorted smallest first as determined by the
generic formal "<" opetator provided. Any exception raised during evaluation of "<" is propagated.

The actual function*for the generic formal function "<" of Generic_Constrained Array Sort is expected t
return the same\value each time it is called with a particular pair of element values. It should define a stridt
ordering relationship, that is, be irreflexive, asymmetric, and transitive; it should not modify Container. If
the actual for "<" behaves in some other manner, the behavior of the instance of

Genetic) Constrained Array_Sort is unspecified. How many times Generic_Constrained Array Sort calls
"<is'unspecified.

Implementation Advice

The,worst-case time complexity of a call on an instance of Containers.Generic_Array Sort or
Containers.Generic_Constrained Array Sort should be O(N**2) or better, and the average time complexity shoulg
be better than O(N**2), where N is the length of the Container parameter.

Containers.Generic_Array Sort and Containers.Generic_Constrained Array Sort should minimize copying of
p]gmgpfc
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nnex B: Interface to Other Languages

B.1 Interfacing Pragmas

Insert after paragraph 38:

Notwithstanding what this International Standard says elsewhere, the elaboration of a declaration denoted by the
local_name of a pragma Import does not create the entity. Such an elaboration has no other effect than to allow the
defining name to denote the external entity.

thg new paragraph:

Erroneous Execution

It is the programmer's responsibility to ensure that the use of interfacing pragmas does not violate Ada semantics;
otherwise, program execution is erroneous.

Dejete paragraph 49:

B

8 An interfacing pragma might result in an effect that violates Ada semantics.

£2 The Package Interfaces

Indert after paragraph 10:

e  Floating point types corresponding to each floating point formatfully supported by the hardware.

thg new paragraph:

Support for interfacing to any foreign language is optional. However, an implementation shall not provide any
attribute, library unit, or pragma having the same name as an attribute, library unit, or pragma (respectively) specified
in the following clauses of this Annex unless the provided construct is either as specified in those clauses or is more
limited in capability than that required by those clausesyA-program that attempts to use an unsupported capability of
this Annex shall either be identified by the implementation before run time or shall raise an exception at run time.

Indert after paragraph 11:

An implementation may provide implementdtion-defined library units that are children of Interfaces, and may add
declarations to the visible part of Interfages in addition to the ones defined above.

thg new paragraph:

De|

B.

Re

A child package of package Interfaces with the name of a convention may be provided independently of whether the
convention is supported by the pragma Convention and vice versa. Such a child package should contain any
declarations that would beluseful for interfacing to the language (implementation) represented by the convention.
Any declarations useful for interfacing to any language on the given hardware architecture should be provided
directly in Interfaces.

Jete paragraph-12

For each implementation-defined convention identifier, there should be a child package of package Interfaces with
the corresponding name. This package should contain any declarations that would be useful for interfacing to the
langiiage (implementation) represented by the convention. Any declarations useful for interfacing to any language on
the ‘given hardware architecture should be provided directly in Interfaces.

3 Interfacing with C and C++

place the title:
Interfacing with C

by:

Interfacing with C and C++
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Replace paragraph 1:

The facilities relevant to interfacing with the C language are the package Interfaces.C and its children; support for the
Import, Export, and Convention pragmas with convention_identifier C; and support for the Convention pragma with

convention_identifier C_Pass_By_ Copy.

by:

The facilities relevant to interfacing with the C language and the corresponding subset of the C++ language are the

package Interfaces.C and 1ts children; support for the Import, Export, and Convention pragmas with

convention_identifier C; and support for the Convention pragma with convention_identifier C_Pass_By_Copy:

Replace paragraph 2:

The package Interfaces.C contains the basic types, constants and subprograms that allow an Ada program to pass

scalars and strings to C functions.

by:

The package Interfaces.C contains the basic types, constants and subprograms that allowsan)Ada program to pass
scalars and strings to C and C++ functions. When this clause mentions a C entity, theaeference also applies to the

corresponding entity in C++.

Insert after paragraph 39:

procedure To Ada (Item : in wchar array;
Target : out Wide String;
Count : out Natural;
Trim Nul : in Boolean :=(Tkue);

the new paragraphs:
-—=ISO/IEC 10646:2003 compatible types defined by4SQ/IEC TR 19769:2004.

type charl6 t is <implementation-definedcharacter type>;
charl6 nul : constant charlowt\™= implementation-defined;

function To C (Item : in Wide Character) return charl6 t;
function To Ada (Item :.im charl6 t) return Wide Character;

type charlé array istarray (size t range <>) of aliased charl6 t;
pragma Pack(charlé-array);

function Is Nul Terminated (Item : in charlé array) return Boolean;
function Te.C (Item : in Wide String;
Append Nul : in Boolean := True)
return charl6 array;

furnetion To Ada (Item : in charl6 array;
Trim Nul : in Boolean := True)
return Wide String;

procedure To C (Item : in Wide String;
Target : out charl6 array;
Count : out size t;
Append Nul : in Boolean := True);
PE o d-u-E'A T A=Y (T% m . -in haxrle vv«al;
Target : out Wide String;
Count : out Natural;
Trim Nul : in Boolean := True);

type char32 t is <implementation-defined character type>;
char32 nul : constant char32 t := implementation-defined;

function To C (Item : in Wide Wide Character) return char32 t;
function To Ada (Item : in char32 t) return Wide Wide Character;
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type char32 array is array (size t range <>) of aliased char32 t;
pragma Pack(char32 array);

function Is Nul Terminated (Item : in char32 array) return Boolean;
function To C (Item : in Wide Wide String;
Append Nul : in Boolean := True)
return charl? array:

function To Ada (Item : in char32 array;
Trim Nul : in Boolean := True)
return Wide Wide String;

procedure To C (Item : in Wide Wide String;
Target : out char32 array;
Count : out size t;
Append Nul : in Boolean := True);
procedure To Ada (Item : in char32 array;
Target : out Wide Wide String;
Count : out Natural;
Trim Nul : in Boolean := True);

Replace paragraph 43:

The types int, short, long, unsigned, ptrdiff t, size t, double, char, and wchag~t'eerrespond respectively to the C
types having the same names. The types signed_char, unsigned short, unsigned long, unsigned char, C_float, and
long_double correspond respectively to the C types signed char, unsigned short, unsigned long, unsigned char, float,
and long double.

by
The types int, short, long, unsigned, ptrdiff t, size t, doubles char, wchar t, charl6_t, and char32 t correspond
respectively to the C types having the same names. The types signed_char, unsigned_short, unsigned long,
unsigned char, C_float, and long_double correspond respectively to the C types signed char, unsigned short,
unsigned long, unsigned char, float, and long double:

Replace paragraph 50:

The result of To C is a char_array value of length Item'Length (if Append Nul is False) or Item'Length+1
(if Append_Nul is True). The:léwer bound is 0. For each component Item(I), the corresponding component
in the result is To_C applied tp' [tem(I). The value nul is appended if Append Nul is True.

by
The result of To £'is.a char array value of length Item'Length (if Append Nul is False) or Item'Length+1
(if Append_Nul is-True). The lower bound is 0. For each component Item(I), the corresponding component
in the result4s\To_C applied to Item(I). The value nul is appended if Append Nul is True. If Append Nul is
False and-Item'Length is 0, then To C propagates Constraint Error.

Indert after paragraph 60:

The To_C and To_Ada subprograms that convert between Wide String and wchar_array have analogous
effects to the To_C and To_Ada subprograms that convert between String and char array, except that
wide nul is used instead of nul.

thq new paragraphs:

function Is Nul Terminated (Item : in charl6 array) return Boolean;

The result of Is Nul Terminated is True if Item contains char16_nul, and is False otherwise.

function To C (Item : in Wide Character) return charl6 t;
function To Ada (Item : in charl6 t ) return Wide Character;

To_C and To_Ada provide mappings between the Ada and C 16-bit character types.
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function To C (Item in Wide String;
Append Nul in Boolean := True)
return charl6 array;
function To Ada (Item in charl6 _array;
Trim Nul in Boolean := True)
return Wide String;
Prl\ﬂnn‘"v‘n To C (IT+tem in Wide erinrj'-
Target out charl6 array;
Count out size t;
Append Nul in Boolean := True);
procedure To Ada (Item in charlé6 array;
Target out Wide String;
Count out Natural;
Trim Nul in Boolean := True);

The To_C and To_Ada subprograms that convert between Wide String and charl§ ~array have analogous
effects to the To_C and To_Ada subprograms that convert between String and-char_array, except that

charl6_nul is used instead of nul.

function Is Nul Terminated (Item

The result of Is Nul Terminated is True if Item contains charl6_dqul;-and is False otherwise.

(Item
(Item

function To C
function To Ada

To_C and To_Ada provide mappings between the Ada and C 32-bit character types.

in
in

function To C (Item
Append Nul

return char32 array;

in Wide Wide Character)
in char32 t )

in char32 array)

Wide Wide,String;
Boolean

True)

function To Ada (Item in char32 array;
Trim Nul in Bodlean := True)
return Wide Wide String;
procedure To C (Item in Wide Wide String;
Target out char32 array;
Count out size t;
Append:-Nul in Boolean := True);
procedure To Ada (Iltem in char32 array;
Target out Wide Wide String;
Count out Natural;
Trim Nul in Boolean := True);

The T76\C¢ and To_Ada subprograms that convert between Wide Wide_String and char32_array have
andlegous effects to the To_C and To_Ada subprograms that convert between String and char_array, exc

that char32 nul is used instead of nul.

Replace paragraph 60.2:

The eligibility rules in B.1 do not apply to convention C_Pass By Copy. Instead, a type T is eligible for conventi
C Pass By Copy if T is a record type that has no discriminants and that only has components with statically

constrained subtypes, and each component is C-compatible.

return char32 t;
return Wide Wide Character;

return Boolean;

npt

n

The eligibility rules in B.1 do not apply to convention C_Pass By Copy. Instead, a type T is eligible for convention
C _Pass By Copy if T is an unchecked union type or if T is a record type that has no discriminants and that only has
components with statically constrained subtypes, and each component is C-compatible.
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Replace paragraph 62.1:

The constants nul and wide nul should have a representation of zero.

by:

The constants nul, wide nul, char16_nul, and char32 nul should have a representation of zero.

Replace paragraph 68.1:

e An Ada parameter of a C_Pass By Copy-compatible (record) type T, of mode in, is passed as a t argument
to a C function, where t is the C struct corresponding to the Ada type T.

by

e An Ada parameter of a (record) type T of convention C_Pass By Copy, of mode in, is passed as a t
argument to a C function, where t is the C struct corresponding to the Ada type T.

Replace paragraph 69:

e An Ada parameter of a record type T, of any mode, other than an in parameter of a C_Pass” By Copy-
compatible type, is passed as a t* argument to a C function, where t is the C struct ¢orresponding to the Ada
type T.

by

e An Ada parameter of a record type T, of any mode, other than an in parameter of a type of convention
C _Pass By Copy, is passed as a t* argument to a C function, where t is the C struct corresponding to the
Ada type T.

Ingert after paragraph 71:

e An Ada parameter of an access-to-subprogram type is passed as a pointer to a C function whose prototype
corresponds to the designated subprogram's specification.

thg new paragraph:

An Ada parameter of a private type is passed as specified. for the full view of the type.

Delete paragraph 74:

11 There is no explicit support for C's union types. Unchecked conversions can be used to obtain the effect of C unions.

B.3.1 The Package Interfaces.C.Strings

Replace paragraph 5:

type chars pgr\ils private;
by
type chats ptr is private;
pragma<Preelaborable Initialization(chars ptr);
Replace paragraph 6:

type chars ptr array is array (size t range <>) of chars ptr;

by

type chars ptr array is array (size t range <>) of aliased chars ptr;

Replace paragraph 50:
Equivalent to Update(Item, Offset, To_C(Str), Check).

by:
Equivalent to Update(Item, Offset, To C(Str, Append Nul => False), Check).
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B.3.3 Pragma Unchecked_Union

Insert new clause:

A pragma Unchecked Union specifies an interface correspondence between a given discriminated type and some C
union. The pragma specifies that the associated type shall be given a representation that leaves no space for its
discriminant(s).

Sy
The form of a pragma Unchecked Union is as follows:
pragma Unchecked Union (first_subtype_local_name);
Legality Rules
Unchecked Union is a representation pragma, specifying the unchecked union aspect of representation.

The first_subtype local_name of a pragma Unchecked Union shall denote an unconstrained.discriminated record
subtype having a variant_part.

A type to which a pragma Unchecked Union applies is called an unchecked union typé,A subtype of an uncheckefl
union type is defined to be an unchecked union subtype. An object of an uncheckédunion type is defined to be an
unchecked union object.

All component subtypes of an unchecked union type shall be C-compatiblé.

If a component subtype of an unchecked union type is subject to a per-object constraint, then the component subtype
shall be an unchecked union subtype.

Any name that denotes a discriminant of an object of an unchecked union type shall occur within the declarative
region of the type.

A component declared in a variant_part of an unchecked‘union type shall not have a controlled, protected, or task
part.

The completion of an incomplete or private type-declaration having a known_discriminant_part shall not be an
unchecked union type.

An unchecked union subtype shall only bégpassed as a generic actual parameter if the corresponding formal type hgs
no known discriminants or is an unchecked union type.

Static Semantics

An unchecked union type is eligible for convention C.

All objects of an unchecked union type have the same size.
Discriminants of objects of an unchecked union type are of size zero.

Any check whieh would require reading a discriminant of an unchecked union object is suppressed (see 11.5). The
checks include:;

[§]

78]

o ~The check performed when addressing a variant component (i.e., a component that was declared in a varignt
part) of an unchecked union object that the object has this component (see 4.1.3).

e Any checks associated with a type or subtype conversion of a value of an unchecked union type (see 4.6).
This includes, for example, the check associated with the implicit subtype conversion of an assignment
statement.

e The subtype membership check associated with the evaluation of a qualified expression (see 4.7) or an

uninitialized allocator (see 4.8).
Dynamic Semantics

A view of an unchecked union object (including a type conversion or function call) has inferable discriminants if it
has a constrained nominal subtype, unless the object is a component of an enclosing unchecked union object that is
subject to a per-object constraint and the enclosing object lacks inferable discriminants.

An expression of an unchecked union type has inferable discriminants if it is either a name of an object with inferable
discriminants or a qualified expression whose subtype_mark denotes a constrained subtype.

© ISO/IEC 2007 — All rights reserved 249


https://standardsiso.com/api/?name=2508b51886f49c0d719688b87dd80583

ISO/IEC 8652:1995/Amd.1:2007(E)

Program_Error is raised in the following cases:

Evaluation of the predefined equality operator for an unchecked union type if either of the operands lacks
inferable discriminants.

Evaluation of the predefined equality operator for a type which has a subcomponent of an unchecked union
type whose nominal subtype is unconstrained.

Exaluation of g mpmhprchip test1f the sI |hfylr_\n mark denotes a constrained unchecked union cn]‘\fvpp and

the expression lacks inferable discriminants.

Conversion from a derived unchecked union type to an unconstrained non-unchecked-union type if the
operand of the conversion lacks inferable discriminants.

Execution of the default implementation of the Write or Read attribute of an unchecked union type.

Execution of the default implementation of the Output or Input attribute of an unchecked unipn\type if the
type lacks default discriminant values.

Implementation Permissions

An implementation may require that pragma Controlled be specified for the type of an accessysibcomponent of an
unchecked union type.

NOTES

15 The use of an unchecked union to obtain the effect of an unchecked conversion'results in erroneous execution (see
11.5). Execution of the following example is erroneous even if Float'Size =Integer'Size:

type T (Flag : Boolean := False) is
record
case Flag is
when False =>

Fl1 : Float := 0.0;
when True =>
F2 : Integer := 0;

end case;
end record;
pragma Unchecked Union (T);

X : T;
Y : Integer := X.F2; =< erroneous
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Annex C: Systems Programming

C.2 Required Representation Support

Replace paragraph 1:

by:

C.3 Interrupt Support

Replace paragraph 23:

by:

Replace paragraph 26:

by:

Replace paragraph 28:

by:

C.3.1 Protected Procedure Handlers

Replace paragraph 7:

by:

This clause specifies mmimal requirements on the implementation’'s support for representation items and related
features.

This clause specifies minimal requirements on the support for representation items and related features,

—

If the underlying system or hardware does not allow interrupts to be blocked, then no-blocking is required as part g
the execution of subprograms of a protected object whose one of its subprograms)is-an interrupt handler.

—

If the underlying system or hardware does not allow interrupts to be blocked; then no blocking is required as part g
the execution of subprograms of a protected object for which one of its'subprograms is an interrupt handler.

Other forms of handlers are allowed to be supported, in whicli'case, the rules of this subclause should be adhered tp.

Other forms of handlers are allowed to be supported;'int which case the rules of this clause should be adhered to.

If the Ceiling_Locking policy is not in effect; the implementation should provide means for the application to specjfy
which interrupts are to be blocked during protected actions, if the underlying system allows for a finer-grain contrql
of interrupt blocking.

If the Ceiling_Locking poli¢y is not in effect, the implementation should provide means for the application to specjfy
which interrupts are to be blocked during protected actions, if the underlying system allows for finer-grained contrpl
of interrupt blocking:

The Aftach_Handler pragma is only allowed immediately within the protected_definition where the corresponding
stbprogram is declared. The corresponding protected_type declaration or single_protected_declaration shall be
a library level declaration.

Tk At L LI Al 3 1 u A diatal atlosaa 4lo o At AT dafinition N ] = B
T nu.a\.«u_L TAruIvT l,ll aolllu IS \Jlll)’ arnrvuvwuold 111u11\,u1au,1_y VVILIIIIT IV VI ULUUL\;U_U\;III MU VWIILVI VU UIv \.«\JJJUDIJUIIULII
subprogram is declared. The corresponding protected_type declaration or single_protected_declaration shall be
a library-level declaration.

Replace paragraph 8:

The Interrupt_Handler pragma is only allowed immediately within a protected_definition. The corresponding
protected_type_declaration shall be a library level declaration. In addition, any object_declaration of such a type
shall be a library level declaration.
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by:

The Interrupt_Handler pragma is only allowed immediately within the protected_definition where the
corresponding subprogram is declared. The corresponding protected_type_declaration or
single_protected_declaration shall be a library-level declaration.

Replace paragraph 11:

by

Re

by

Re|

by

Re|

If the Ceiling T .ocking policy (see D 3) is in effect then npon the initialization of a protected ohject that either an
Attach Handler or Interrupt Handler pragma applies to one of its procedures, a check is made that the ceiling
priority defined in the protected_definition is in the range of System.Interrupt_Priority. If the check fails,
Program_Error is raised.

If the Ceiling_Locking policy (see D.3) is in effect, then upon the initialization of a protected object for which either
an Attach Handler or Interrupt Handler pragma applies to one of its procedures, a check is made thatthe'ceiling
priority defined in the protected_definition is in the range of System.Interrupt Priority. If the check fails,
Program_Error is raised.

place paragraph 16:

1. The worst case overhead for an interrupt handler that is a parameterless proteéted procedure, in clock
cycles. This is the execution time not directly attributable to the handler procedure or the interrupted
execution. It is estimated as C — (A+B), where A is how long it takes to ¢omplete a given sequence of
instructions without any interrupt, B is how long it takes to complete-asnormal call to a given protected
procedure, and C is how long it takes to complete the same sequence-of instructions when it is interrupted by
one execution of the same procedure called via an interrupt.

e The worst-case overhead for an interrupt handler that is a‘parameterless protected procedure, in clock
cycles. This is the execution time not directly attributable to the handler procedure or the interrupted
execution. It is estimated as C — (A+B), where A is how long it takes to complete a given sequence of
instructions without any interrupt, B is how long it takes to complete a normal call to a given protected
procedure, and C is how long it takes to complete the same sequence of instructions when it is interrupted by
one execution of the same procedure calléd via an interrupt.

place paragraph 23:

5 The ceiling priority of a protected object that one of its procedures is attached to an interrupt should be at least as
high as the highest processor pfiority at which that interrupt will ever be delivered.

5 A protected object that has a (protected) procedure attached to an interrupt should have a ceiling priority at least as
high as the highest(processor priority at which that interrupt will ever be delivered.

B.2 The Package Interrupts

place paragraph-22:

The Reférence function returns a value of type System.Address that can be used to attach a task entry, via an address
clause(see J.7.1) to the interrupt specified by Interrupt. This function raises Program_Error if attaching task entries
todnterrupts (or to this particular interrupt) is not supported.

by

The Reference function returns a value of type System.Address that can be used to attach a task entry via an address
clause (see J.7.1) to the interrupt specified by Interrupt. This function raises Program_Error if attaching task entries
to interrupts (or to this particular interrupt) is not supported.

Replace paragraph 24:

If the Ceiling_Locking policy (see D.3) is in effect the implementation shall document the default ceiling priority
assigned to a protected object that contains either the Attach Handler or Interrupt Handler pragmas, but not the
Interrupt Priority pragma. This default need not be the same for all interrupts.
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by:
If the Ceiling_Locking policy (see D.3) is in effect, the implementation shall document the default ceiling priority

assigned to a protected object that contains either the Attach Handler or Interrupt Handler pragmas, but not the
Interrupt Priority pragma. This default need not be the same for all interrupts.

C.4 Preelaboration Requirements

Insert after paragraph 4:

e Any subtype_mark denotes a statically constrained subtype, with statically constrained subcomponents,
any;

the new paragraph:

e 1o subtype _mark denotes a controlled type, a private type, a private extension, a generic formal private
type, a generic formal derived type, or a descendant of such a type;

C.5 Pragma Discard_Names

Replace paragraph 7:

If the pragma applies to an enumeration type, then the semantics of the Wid¢Image and Wide Value attributes ar
implementation defined for that type; the semantics of Image and Valug are still defined in terms of Wide Image a
Wide Value. In addition, the semantics of Text 10.Enumeration 10-are implementation defined. If the pragma
applies to a tagged type, then the semantics of the Tags.Expanded«Name function are implementation defined for

that type. If the pragma applies to an exception, then the semanties of the Exceptions.Exception Name function arg¢

implementation defined for that exception.

by:

If the pragma applies to an enumeration type, then the-semantics of the Wide Wide Image and Wide Wide Valug

attributes are implementation defined for that typg;the semantics of Image, Wide Image, Value, and Wide Value
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 pragma applies to a tagged type, then the semantics o
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 pragma applies to an exception, then the semantics of the
Exceptions.Wide Wide Exception Name function are implementation defined for that exception; the semantics o
Exceptions.Exception_Name and Exceptions.Wide Exception Name are still defined in terms of
Exceptions.Wide Widey ExceptionName.

C.6 Shared Variable Control

Replace paragraph 7:

An atomic type is one to which a pragma Atomic applies. An atomic object (including a component) is one to whig
a pragma Atomic applies, or a component of an array to which a pragma Atomic_Components applies, or any obje
of\an atomic type.

by:

An atomic type is one to which a pragma Atomic applies. An atomic object (including a component) is one to whig
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of an atomic type, other than objects obtained by evaluating a slice.
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