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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate

form
in the

development of International Standards through technical committees established by the respective organization to deal
with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest.
Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work. In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC
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 International 'Standards
adopted by the joint technical committee are circulated to national bodies for voting. Publication as an)Internation|
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/IECJTC 1, Information
technology, Subcommittee SC 22, Programming languages, their environments and systém, software interfaces.

Amendment 1 cancels and replaces those portions of ISO/IEC 8652:1995 as corrected)by Technical Corrigendum
ISO/IEC 8652:1995/Cor.1:2001 as specified by the body of this amendment. Those portions of the International S
as corrected by Technical Corrigendum 1 not modified by this amendment remain in 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 ofith©)International Standard as amended. Annexg
to Q are for information only.

JITC 1.

h1

—

tandard
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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:

e The safety of applications written in Ada;

e [The portability of applications written in Ada,

o | Interoperability with other languages and systems; and

e | Accessibility and ease of transition from idioms in other programming and modeling languages.
This 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 executing programs
(see subclauses 2.1, 3.5.2,3.6.3, A.1, A.3, and A.4);

o | 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 typesi(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 cloeks (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 interfaces 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).

This amendment is organized by sections corresponding to those in the International Standard. These sections include
wording changes and additions to th€ International Standard. Clause and subclause headings are given for each clause that
containg a wording change. Clauses and subclauses that do not contain any change or addition are omitted.

For eacly change, an anchor paragraph from the International Standard (as corrected by Technical Corrigendum 1) is
given. New or revised texf and instructions are given with each change. The anchor paragraph can be replaced or deleted,
or text dan be inserted before or after it. When a heading immediately precedes the anchor paragraph, any text inserted
before the paragraph is‘intended to appear under the heading.

Typogrgphical.conventions:

Instru¢1tions about the text changes are in this font. The actual text changes are in the same fonts as the
Internatlonal Standard — this font for text, this font for syntax, and this font for Ada source code

iv © ISO/IEC 2007 — All rights reserved
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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 here.

Replace paragraph 3:

by:

Replace paragraph 5:

by:

Replace paragraph 6:

Ada was originally-designed with three overriding concerns: program reliability and maintenance, programmi
human activity, and efficiency. This revision to the language was designed to provide greater flexibility and

extensibility, additional control over storage management and synchronization, and standardized packages or
toward supporting important application areas, while at the same time retaining the original emphasis on relia
maintainability, and efficiency.

by:

‘Ada was originally designed with three overriding concerns: program reliability and maintenance, programmi

Rationale for the Ada Programming Language -- 1995 edition, which gives an introduction to the ne
features of Ada, and explains the rationale behind them. Programmers should@ead this first.

Ada 95 Rationale. This gives an introduction to the new features of Ada incorporated in the 1995 ed
this Standard, and explains the rationale behind them. Programmets-imfamiliar with Ada 95 should 1
first.

Ada 2005 Rationale. This gives an introduction to the changes’and new features in Ada 2005 (compj
with the 1995 edition), and explains the rationale behind'them. Programmers should read this rationg
before reading this Standard in depth.

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

The Annotated Ada Reference Manual (AARM). The AARM contains all of the text in the consolid4
Ada Reference Manual;plus various annotations. It is intended primarily for compiler writers, validg
test writers, and others'who wish to study the fine details. The annotations include detailed rationale
individual rules.and explanations of some of the more arcane interactions among the rules.

tion of
ead this

red
le

us
ho

ted
tion
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ng as a

ented
bility,

hg as a

human activity, and efficiency. The 1995 revision to the language was designed to provide greater flexibility and
extensibility, additional control over storage management and synchronization, and standardized packages oriented
toward supporting important application areas, while at the same time retaining the original emphasis on reliability,
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:

by:

Replace paragraph 34:

by:

Insert affter paragraph 38:

the new paragraph:

Replace paragraph 41:

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.

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.

Comnposite 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 record,is an
objgct with named components of possibly different types. Task and protected types are also forms of composite
typ¢s. The array types String and Wide String are predefined.

Commposite 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 record is an
objgct with named components of possibly different types. Task and protected types are also’ forms of composite
typ¢s. The array types String, Wide String, and Wide_Wide_String are predefined.

From any type a new type may be defined by derivation. A type, together with'its derivatives (both direct and
indfrect) form a derivation class. Class-wide operations may be defined that-accept as a parameter an operand of any
typ¢ in a derivation class. For record and private types, the derivatives may be extensions of the parent type. Types
thaq support these object-oriented capabilities of class-wide operatiofis‘and type extension must be tagged, so that the
spetific type of an operand within a derivation class can be idenfified at run time. When an operation of a tagged type
is applied to an operand whose specific type is not known untilun time, implicit dispatching is performed based on
the ftag of the operand.

Intdrface types provide abstract models from which'other interfaces and types may be composed and derived. This
proyides a reliable form of multiple inheritancesInterface types may also be implemented by task types and protected
typ¢s thereby enabling concurrent programming and inheritance to be merged.

Representation clauses can be used to specify the mapping between types and features of an underlying machine. For

L.

The predefined environment of the language provides for input-output and other capabilities (such as string
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.

© 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
environment.

The QI‘\P{‘iﬂ“7PI“ annexes define further r\rm‘lpﬁnpd library I’mr‘](ngﬂq and facilities with Pmphnqk an areas such as real-

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 chhnges
have been incorporated:

by:

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

Replace paragraph 45:
e  Support for standard 8-bit and 16-bit character sets. See Section2, 3.5.2, 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, aphd 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 13.7,
"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 pr{vate
extensions in clauses 3(4; 3.9, and 7.3. Additional forms of generic formal parameters were allowed ps
described in clauses/12.5.1 and 12.7.

Replace paragraph 47:

e  Access types have been extended to allow an access value to designate a subprogram or an object declared
by an ©Object declaration (as opposed to just a heap-allocated object). See 3.10.

by:

o {/Access types were extended to allow an access value to designate a subprogram or an object declarefl by an
object declaration as opposed to just an object allocated on a heap. See clause 3.10.

Replace paragraph 48:

¢ Lfficient data-oriented SynchroniZation 1S provided via protected types. See Section 9.
by:

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:

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

by:
Replacg

by:

Am
of' t
imp
cap

Thd

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

paragraph 57:

e Annex H, "Safety and Security"

e Annex H, "High Integrity Systems"

endment 1 modifies the 1995 International Standard by making changes and addition$ that improve the capability
he language and the reliability of programs written in the language. In particular, the ehanges were designed to
rove the portability of programs, interfacing to other languages, and both the objeet-oriented and real-time
pbilities.

following significant changes with respect to the 1995 edition are incorpoerated:

Support for program text is extended to cover the entire ISO/FTEC/10646:2003 repertoire. Execution support
now includes the 32-bit character set. See clauses 2.1, 3.5.2;:3.6.3, A.1, A.3, and A 4.

The object-oriented model has been improved by theaddition of an interface facility which provides
multiple inheritance and additional flexibility for type €xtensions. 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. Anonymous 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 overdccess 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. See 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'wariables. See clauses 9.6.1, A.4, A.16, A.17, and A.18.

Two ofthe 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
defined in ISO/IEC 13813:1998 plus further basic operations for linear algebra. See clause G.3.

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 nathe
without the italicized part. The italicized part isintended to convey some semantic information. For gxample
subtype_name and task_name are both equiyalent to name alone.

the new paragraph:

The delimiters, compound delimiters, reserved words, and numeric_literals are exclusively made of the charjcters
whose code position is between 16#20# and\[6#7E#, inclusively. The special characters for which names are|defined
in this International Standard (see 2.1) belong to the same range. For example, the character E in the definitiop of
exponent is the character whose name’js "LATIN CAPITAL LETTER E", not "GREEK CAPITAL LETTER|
EPSILON".

Insert before paragraph 15:

A syntactic category iga nonterminal in the grammar defined in BNF under "Syntax." Names of syntactic catggories
are set in a different fonf, like_this.

the new paragraph:

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

1.22'Normative References

Replace paragraph 3:
ISO/TEC 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:
ISQ/IEC 9899:1990, Programming languages — C.

by:
ISQ/IEC 9899:1999, Programming languages — C, supplemented by Technical Corrigendum 1:200}~and Technical
Cotrigendum 2:2004.

Replace¢ paragraph 8:

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

by:
ISA/IEC 10646:2003, Information technology — Universal Multiple-Octet-Coded Character Set (UCS).

ISQ/IEC 14882:2003, Programming languages — C++.

ISQ/IEC TR 19769:2004, Information technology — Programminglanguages, their environments and system
software interfaces — Extensions for the programming languggeC to support new character data types.

1.3 Definitions

Replace¢ paragraph 1:

Terms are defined throughout this International-Standard, indicated by italic type. Terms explicitly defined in this
Intdrnational Standard are not to be presumed:to refer implicitly to similar terms defined elsewhere. Terms not
defined in this International Standard are-to be interpreted according to the Webster's Third New International
Didtionary 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
Intgrnational Standard ar¢tnot to be presumed to refer implicitly to similar terms defined elsewhere. Mathematical
terths not defined in thisInternational Standard are to be interpreted according to the CRC Concise Encyclopedia of
Malhematics, Secoud 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 falso givemithAnnex N, "Glossary".
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Section 2: Lexical Elements

2.1 Character Set

Replace paragraph 1:
The only characters allowed outside of comments are the graphic_characters and format_effectors.

by:

~r
The character repertoire for the text of an Ada program consists of the entire coding space described by the IS
10646:2003 Universal Multiple-Octet Coded Character Set. This coding space is organized in planess-each pl
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 gell'in the coding space described by
ISO/IEC 10646:2003, regardless of whether or not ISO/IEC40646:2003 allocates a character to thas

Replace paragraph 4:

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

by:

The coded representation for characters is implementation defined (it need not be a representation defined wi
ISO/IEC 10646:2003). A character whose telative 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 I
10646:2003) is implementation defined.

Replace paragraph 5:

The description of the language definition in this International Standard uses the graphic symbols defined for
00: Basic Latin and\Row 00: Latin-1 Supplement of the ISO 10646 BMP; these correspond to the graphic syn
ISO 8859-1 (Latin=1); no graphic symbols are used in this International Standard for characters outside of Ro
the BMP. The actual set of graphic symbols used by an implementation for the visual representation of the tej
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
teferenced by the note in section 1 of ISO/IEC 10646:2003. The actual set of graphic symbols used by an

O/IEC
ane

cell.

hin

bO/IEC

Row
hbols of
w 00 of
(t of an

implementation for the visual representation of the text of an Ada program is not specified.

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".

Replace 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".

lettpr_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".

mafk_spacing_combining
Any character whose General Category is defined to be*Mark, Spacing Combining".
Replace¢ paragraph 10:

dig|t
One of the characters 0, 1, 2, 3,4, 5, 6,7, 8,t0r 9.
by:

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

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

punctuation_connector
Any character whese 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), carriageireturn
(CR), line feed (LF), and form feed (FF).

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

16#0B# (LINE TABULATION), 16#0C# (FORM FEED), 16#0D# (CARRIAGE RETURN), 16#83#
(NEXT LINE), and the characters in categories separator_line and separater.’paragraph.

other_control
Any character whose General Category is defined to be "Other, Contrel"} and which is not defined t¢ be a
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 cemments is implementation defined.

by:
graphic_character
Any character that is not in fhie categories other_control, other_private_use, other_surrogate,
format_effector, and whose relative code position in its plane is neither 16#FFFE# nor 16#FFFF#.
Replace paragraph 15:
The following names afe tised when referring to certain special_characters:
by:
The following hames are used when referring to certain characters (the first name is that given in ISO/IEC
10646:2003):
Delete paragraph 16:

Imnsa-nonstandard mode, the implementation may support a different character repertoire; in particular, the set pf
characters that are considered identifier_letters can be extended or changed to conform to local conventions.

Replace paragraph 17:

1 Every code position of ISO 10646 BMP that is not reserved for a control function is defined to be a
graphic_character by this International Standard. This includes all code positions other than 0000 - 001F, 007F - 009F,
and FFFE - FFFF.

by:

1 The characters in categories other_control, other_private_use, and other_surrogate are only allowed in
comments.

© ISO/IEC 2007 — All rights reserved 9
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2.2 Lexical Elements, Separators, and Delimiters

Replace paragraph 2:

by:

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.

Thetext of a r‘nmlnilatinn is divided into lines In anPml the errPQanﬁnn for an end of line ig imp]f‘mf‘n‘m‘rinn

defjned. However, a sequence of one or more format_effectors other than the character whose code position is
16409# (CHARACTER TABULATION) signifies at least one end of line.

Replace¢ paragraph 3:

by:

In Jome cases an explicit separator is required to separate adjacent lexical elements. A separator is any(ofa space
chafacter, a format effector, or the end of a line, as follows:

In Jome 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:

Replace¢ paragraph 4:

by:

e A space character is a separator except within a comment, a string_{iteral, or a character_literal.

e A separator_space is a separator except within a comment,‘a’string_literal, or a character_literal.

Replace¢ paragraph 5:

by:

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.

Replace¢ paragraph 8:

by:

2.3

A delimiter is either one of the followinig-special characters

A delimiter is either one of the following characters:

Identifiers

Replace¢ paragraph-2:

by:

identifier::>
identifier_letter {[underline] letter_or_digit}

identifier .=
identifier_start {identifier_start | identifier_extend}

Replace paragraph 3:

10

letter_or_digit ::= identifier_letter | digit

© ISO/IEC 2007 — All rights reserved
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by:
identifier_start ::=
letter_uppercase
| letter_lowercase
| letter_titlecase
| letter_modifier
| letter_other
| number_letter

identifier_extend ::=
TITark_TTon_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 not contain two consecutive chgracters
in category punctuation connector, or end with a character in that category.

Replace paragraph 5:
All characters of an identifier are significant, including any underline‘character. Identifiers differing only in the use
of corresponding upper and lower case letters are considered the-same.

by:

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

e  The characters in category other_formatuare eliminated.

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

Replace paragraph 6:
In a nonstandard mode, an implemehntation may support other upper/lower case equivalence rules for identifidrs, 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 nmodée, an implementation may support other upper/lower case equivalence rules for identifigrs, to

accommodate loc¢al conventions.
NOTES

3~ Identifiers 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
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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]314]5]6]7]8]9

2.5 Character Citerals

Replace¢ paragraph 5:

\l A Al Tk T Al Al
by:
\l A Al Tk T Al Al
'L ' N -— Various els.
Yool R —— Big numbers - infinity and aleph.

2.6 $tring Literals

Insert after paragraph 7:
NOTES

6 An end of line cannot appear in a string_literal.

the new paragraph:

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

Replace¢ paragraph 9:
"Message of the day:"

nn —-— a null string literal
won npn LRIRIRL —— three string\literals of length 1

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

by:
"Message of the day:"

o —-— a null string literal
won npn wwnn —— three string literals of length 1

"Characters guc¢H as $, %, and } are allowed in string literals"
"Archimedesy said ""EUpnxka"""
"Volume ofieylinder (mr2h) ="

2.8 Pragmas

Replac ph 29:

pragma List (Off); -- turn off listing generation

pragma Optimize (Off); -- turn off optional optimizations

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

pragma Suppress (Range Check, On => Index); -- turn off range checking on Index
by:

pragma List (Off); -- turn off listing generation

pragma Optimize (Off); -- turn off optional optimizations

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

pragma Import(C, Put Char, External Name => "putchar"); --import C putchar function
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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 reserved
word

In the list in paragraph 2, add:
interface
overriding

synchronized

© ISO/IEC 2007 — All rights reserved 13


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

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

Secti

on 3: Declarations and Types

3.1 Declarations

Replace paragraph 3:

basic_declaration ::=
type_declaration | subtype_declaration

by:

Replace

Ead
ad
par
chg
by:
Ead
ad
par
chg
ext|

3.2 T

Replace

Tyy
sev
log

by:

Tyy
bel

typ

[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

paragraph 6:

h of the following is defined to be a declaration: any basic_declaration; an enumeration_literal_specification;
scriminant_specification; a component_declaration; a loop _parameter_specification; a
ameter_specification; a subprogram_body; an entry_declaration; an entry_index_specification; a
ice_parameter_specification; a generic_formal_parameter_declaration.

h of the following is defined to be a declaration: any basic_declaration; an enumeration_literal_specification;
scriminant_specification; a component_declaration; a loop_parameter_specification; a
ameter_specification; a subprogram_body; anentry_declaration; an entry_index_specification; a
ice_parameter_specification; a generic_formal_parameter_declaration. In addition, an
ended_return_statement is a declaratiofvof its defining_identifier.

'ypes and Subtypes

paragraph 2:

es are grouped into classes of types, reflecting the similarity of their values and primitive operations. There exist
bral language-definéd classes of types (see NOTES below). Elementary types are those whose values are
cally indivisible; coimposite types are those whose values are composed of component values.

es are grouped into categories of types. There exist several language-defined categories of types (see NOTES
w), reflecting the similarity of their values and primitive operations. Most categories of types form classes of
s (Blementary types are those whose values are logically indivisible; composite types are those whose values are

con

hposed of camponent values.

Replace paragraph 4:

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.

by:

The composite types are the record types, record extensions, array types, interface types, task types, and protected
types.

14
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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 par:

eters

by:

Replace paragraph 6:

by:

Replace paragraph 7:

by:

Replace paragraph 8:

of the type.

Certain composite types (and views thereof) have special components called discriminants whose values affe
presence, constraints, or initialization of other components. Discriminants can be thought of as pasameters of

type.

The term subcomponent is used in this International Standard in place of the term component to indicate eithg
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, g
set of its subcomponents.

The term subcomponent is used in this International Standard in pla¢e of the term component to indicate eithg
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, g
set of its subcomponents. The terms component, subcomponent, and part are also applied to a type meaning tl
component, subcomponent, or part of objects and valaes of the type.

The set of possible values for an object of a giyen type can be subjected to a condition that is called a constra
case of a null constraint that specifies notestriction is also included); the rules for which values satisfy a give
of constraint are given in 3.5 for rangevconstraints, 3.6.1 for index_constraints, and 3.7.1 for
discriminant_constraints.

The set of possible values forran object of a given type can be subjected to a condition that is called a constra
case of a null constraintthat specifies no restriction is also included); the rules for which values satisfy a give
of constraint are given i 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
condition that éxcludes the null value (see 3.10).

A subtype of a given type is a combination of the type, a constraint on values of the type, and certain attributg
specific to the subtype. The given type is called the type of the subtype. Similarly, the associated constraint is
the constraint of the subtype. The set of values of a subtype consists of the values of its type that satisfy its co

t the
the

ynt (the
n kind

ynt (the
n kind

[

S
called
hstraint.

Such values belong to the subtype.

by:

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
the constraint of the subtype. The set of values of a subtype consists of the values of its type that satisfy its co
and any exclusion of the null value. Such values belong to the subtype.

Replace paragraph 10:

called
nstraint

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

© ISO/IEC 2007 — All rights reserved
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by:

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

Replacg

by:

Replacg

"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, accesssto-
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.

paragraph 11:

These language-defined classes are organized like this:

These language-defined categories are organized like this:

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

16

composite
array
string
other array
untagged record
tagged
task

protected
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all types
elementary
scalar
discrete
enumeration

character

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

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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3.21

Type Declarations

Replace paragraph 4:

by:

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

Replacg
At

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

paragraph 7:

pe defined by a type_declaration is a named type; such a type has one or more nameable-Subtypes. Certain

othgr forms of declaration also include type definitions as part of the declaration for an object (including a parameter

or g

discriminant). The type defined by such a declaration is anonymous — it has no namieable subtypes. For

expllanatory purposes, this International Standard sometimes refers to an anonymous type’by a pseudo-name, written

ini
whi
by:
At
oth
suc
Sta
pla
Sta

Replacg

An
an
acd

typ
by:

An

acd

als
acd

typ

3.2.2

Replacg

alics, and uses such pseudo-names at places where the syntax normally requiresan identifier. For a named type
se first subtype is T, this International Standard sometimes refers to the type'of! T as simply "the type T."

pe defined by a type_declaration is a named type; such a type has 'efie or more nameable subtypes. Certain

er forms of declaration also include type definitions as part of the declaration for an object. The type defined by

h a declaration is anonymous — it has no nameable subtypes/Fot-explanatory purposes, this International

hdard sometimes refers to an anonymous type by a pseudo<hame, written in italics, and uses such pseudo-names at
es where the syntax normally requires an identifier. For‘a'named type whose first subtype is T, this International
hdard sometimes refers to the type of T as simply "thestype T".

paragraph 8:

amed type that is declared by a full_type_detlaration, or an anonymous type that is defined as part of declaring
bject of the type, is called a full type. Théddype_definition, task_definition, protected_definition, or
ess_definition that defines a full type is‘called a full type definition. Types declared by other forms of

b _declaration are not separate types;they are partial or incomplete views of some full type.

amed type that is declared.by-a full_type_declaration, or an anonymous type that is defined by an
ess_definition or as patt.of declaring an object of the type, is called a full type. The declaration of a full type
declares the full viéw\of the type. The type_definition, task_definition, protected_definition, or
ess_definition that)defines a full type is called a full type definition. Types declared by other forms of

b _declaration.are not separate types; they are partial or incomplete views of some full type.

Subtype Declarations

paragraph 3:

by:

18

subtype_indication ::= subtype_mark [constraint]

subtype_indication ::= [null_exclusion] subtype_mark [constraint]
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Replace paragraph 15:

007(E)

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

subtype Male is Person(Sex => M); —— see 3.10.1
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 hag’an operand whose expected type (see
T, or if it has an access parameter (see 6.1) designating 7. A predefined operator, or other language-defined o
such as assignment or a membership test, that operates on a typ€siScalled a predefined operation of the type.
primitive operations of a type are the predefined operations &f the type, plus any user-defined primitive subpr

by:

An operation operates on a type T if it yields a valu¢oftype 7, if it has an operand whose expected type (see
T, or if it has an access parameter or access result.type (see 6.1) designating 7. A predefined operator, or othe]
language-defined operation such as assignmentor'a membership test, that operates on a type, is called a preds
operation of the type. The primitive operations of a type are the predefined operations of the type, plus any u
defined primitive subprograms.

Replace paragraph 7:

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

by:

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

3.3 Objects and Named Numbers

Replace paragraph 10:

B.6) is
beration
The
pgrams.

B.6) is
3
fined

Cr-

htive
ype.

ithin

e the result of evaluating a function call (or the equivalent operator invocation — see 6 6);

by:

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

Replace

An

suli

init
by:

An

sul
init

Replace

Thd
Thd

by:
Thg
sub

Ad
per
typ

Replace

Ifa
is 11
con
by 1
cas
of' t

by:
Ifa
is 11
the
not
con

['single_task_declaration
| single_protected_declaration

paragraph 5:

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

object_declaration without the reserved word constant declares a variable object. If-it has a
type_indication or an array_type_definition that defines an indefinite subtype, thémthere shall be an
alization expression.

paragraph 8:

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

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

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

paragraph 9:

composite object declared by an object_declaration has an unconstrained nominal subtype, then if this subtype
idefinite or the object is constant or aliased (see 3.10) the actual subtype of this object is constrained. The

straint is determined by the boufids or discriminants (if any) of its initial value; the object is said to be constrained
ts initial value. In the case of an aliased object, this initial value may be either explicit or implicit; in the other

s, an explicit initial value‘is required. When not constrained by its initial value, the actual and nominal subtypes
he object are the sameXIf its actual subtype is constrained, the object is called a constrained object.

composite objeet declared by an object_declaration has an unconstrained nominal subtype, then if this subtype
idefinite orthe object is constant the actual subtype of this object is constrained. The constraint is determined by
bounds-or discriminants (if any) of its initial value; the object is said to be constrained by its initial value. When
constrained by its initial value, the actual and nominal subtypes of the object are the same. If its actual subtype is
steained, the object is called a constrained object.

Replace paragraph 16:

1.

by:

20

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).

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 implicit
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 be.called.

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 evalyation 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 discriniinant. The evaluations of the third step
and the assignments of the fourth step are performed in an arbitrary order; except that each evaluation is perfqrmed
before the resulting value is assigned.

by:

For the third step above, evaluations and assignments are p€tformed 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 .expression for any component that depends on a discriminant is prededed by
the assignment to that discriminant.

e The assignments to any components, including implicit components, not requiring late initialization fnust
precede the initial yalué evaluations for any components requiring late initialization; if two compongnts both
require late initialization, then assignments to parts of the component occurring earlier in the order off the
component déclarations must precede the initial value evaluations of the component occurring later.

Replace paragraph.27:

John, Papil : 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(l .. 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;
Option : Bit Vector(l .. 10) := (others => True);

Hello : aliased String := "Hi, world.";

kel e
2% oot range 3 T—— Ity

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

3.3.2 | 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**16y —— the integer 65_536

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

3.4 Derived Types and Classes

Replace¢ paragraph 1:
A derived_type_definitionidefines a new type (and its first subtype) whose characteristics are derived from those of
a pqrent type.

by:
A derived_type/~definition defines a derived type (and its first subtype) whose characteristics are derived from those
of 4 parent type) and possibly from progenitor types.

A dlass of types is a set of types that is closed under derivation; that is, if the parent or a progenitor type of a derived
typ¢ belongs to a class, then so does the derived type. By saying that a particular group of types forms a class, we are

saying that all derivatives of a type 1n 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 ::= [abstract] new parent subtype_indication [record_extension_part]

by:

derived_type_definition :
[abstract] [limited] new parent subtype_indication [[and interface_list] record_extension_part]
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Replace paragraph 3:
The parent_subtype_indication defines the parent subtype; its type is the parent type.
by:
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.

Replace paragraph 5:

5

record_extension:part shall be provided if and only if the parent type is a tagged type.

by:
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 intérface_list sifall be
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’be a limited type.

Insert after paragraph 6:

The first subtype of the derived type is unconstrained if a known_discriminantOpart is provided in the declaration
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 bound,of its range is replaced by the corresjonding
value of the derived type.

the new paragraph:

The first subtype of the derived type excludes null (see 3:10¥if and only if the parent subtype excludes null.

Replace paragraph 8:
e Each class of types that includes the parent type also includes the derived type.

by:
e Ifthe parent type or a progenitor type belongs to a class of types, then the derived type also belongs fo that

class. The following sets of types, as well as any higher-level sets composed from them, are classes ih this
sense, and hence the characteristics defining these classes are inherited by derived types from their pprent or
progenitor types: signed integer, modular integer, ordinary fixed, decimal fixed, floating point,
enumeration, boolean, character, access-to-constant, general access-to-variable, pool-specific accessfto-
variable, access*to-subprogram, array, string, non-array composite, nonlimited, untagged record, tagged,
task, protected;-and synchronized tagged.

Delete paragraph 15:
e The'derived type is limited if and only if the parent type is limited.

Replace paragraph 17:

e  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 corresppnding
inherited primitive subprogram of the derived type with the same defining name. Primitive user-defiped
equality operators of the parent type 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).

© ISO/IEC 2007 — All rights reserved 23


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

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

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

Replace¢ paragraph 18:

Thq profile of an inherited subprogram (including an inherited enumeration literal) is obtained from the profileof the
corfesponding (user-defined) primitive subprogram of the parent type, after systematic replacement of eagh subtype
of'ifs profile (see 6.1) that is of the parent type with a corresponding subtype of the derived type. For a@iven subtype
of the parent type, the corresponding subtype of the derived type is defined as follows:

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

Replace¢ paragraph 22:

Thg same formal parameters have default_expressions in the profile 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
typ¢ conversion associated with parameter passing — see 6.4. 1-

by:
Thg same formal parameters have default_expressions.n the profile of the inherited subprogram. Any type

misimatch due to the systematic replacement of the pafent or progenitor type by the derived type is handled as part of
the [normal type conversion associated with parameter passing — see 6.4.1.

Replace¢ paragraph 23:

If a|primitive subprogram of the parent type is visible at the place of the derived_type_definition, then the
corfesponding inherited subprogramiis implicitly 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.

by:
If a|primitive subprogram of the 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 inhegited subprogram is implicitly declared later or not at all, as explained in 7.3.1.

Replace paragraph'27:

Forfthe execution of a call on an inherited subprogram, a call on the corresponding primitive subprogram of the
pargnt’typé is performed; the normal conversion of each actual parameter to the subtype of the corresponding formal
partmeter (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:
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 It 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:

A derived type is derived from its parent type directly; it is derived indirectly from any type from which its p3g
type is derived. The derivation class of types for a type 7 (also called the class rooted at T) is thé.set consistin
(the root type of the class) and all types derived from T (directly or indirectly) plus any asseciated universal o
wide types (defined below).

A derived type is derived from its parent type directly; it is derived indirectly fiom any type from which its p3
type is derived. A derived type, interface type, type extension, task type, protected type, or formal derived typ
derived from every ancestor of each of its progenitor types, if any. The derivation class of types for a type T (
called the class rooted at T) is the set consisting of 7 (the root type of the class) and all types derived from T
or indirectly) plus any associated universal or class-wide types (defined below).

Replace paragraph 3:

by:

Every type is either a specific type, a class-wide type, or a yniversal 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 obj
Class-wide and universal types are implicitly defined, to/act as representatives for an entire class of types, as

Every type is either a specific type, a class-wide‘type, or a universal type. A specific type is one defined by a
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type_declaration, a formal_type_declaration, or a full type definition embedded in another construct. Clasp-wide

and universal types are implicitly defined, to act as representatives for an entire class of types, as follows:

Replace paragraph 6:

by:

Universal types
Universal types ar€ defined for (and belong to) the integer, real, and fixed point classes, and are refe
in this standaxd as respectively, universal integer, universal real, and universal_fixed. These are an
to class-wide types for these language-defined numeric classes. As with class-wide types, if a formal
parameteris 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).

Universal types
Universal types are defined for (and belong to) the integer, real, fixed point, and access classes, and
referred to in this standard as respectively, universal_integer, universal real, universal_fixed, and
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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, 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:
As
ind
Siny
des
thaf

Insert

pecific 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

rectly) from 71. A class-wide type 72'Class is defined to be a descendant of type T/ if 72 is a descendant of 7'/«
ilarly, the numeric universal types are defined to be descendants of the root types of their classes. If a type T2\is a
endant of a type 71, then 71 is called an ancestor of T2. An ultimate ancestor of a type is an ancestor of that-type
is not itself a descendant of any other type. Every untagged type has a unique ultimate ancestor.

3.5 Icalar Types

ter paragraph 27:

For an enumeration type, the function returns the value whose position number, iS)one less than that of the
value of Arg; Constraint_Error is raised if there is no such value of the type.doran 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 valug.of Arg; Constraint Error is raised if
there is no such machine number.

the new paragraphs:

S'W

[ide 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 0f 4rg, that is, a sequence of characters representing the value in
display form. The lower bound of the result 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 enumeration value 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 character\(ajvalue 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 nu/ is "NUL" — the quotes are not part of the image).

The image of @ floating point value is a decimal real literal best approximating the value (rounded away
from zere.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 between) with a single leading character that is either a minus sign or a space, one or more
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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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,

Delete paragraph 32:

Delete paragraph 33:

Delete paragraph 34:

Replace paragraph 37:

by:

S'Wide 'Wide Width

+ + 1 k- il - 1l 1. 1 4 L R L] . .
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The image of an enumeration value is either the corresponding identifier in upper case or the.corresfonding
character literal (including the two apostrophes); neither leading nor trailing spaces are included. Fof a
nongraphic character (a value of a character type that has no enumeration literal assoeiated with it),[the

result is a corresponding language-defined or implementation-defined name in upper case (for example, the
image of the nongraphic character identified as nul is "NUL" — the quotes areynot part of the image).

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)€ither 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 flecimal
point (but one if S'Digits is one), an upper case E, the sign of the exponent (either + or —), and two of more
digits (with leading zeros if necessary) representing the éxponent. If S'Signed Zeros is True, then th¢
leading character is a minus sign for a negatively signed zero.

The image of a fixed point value is a decimalreal 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, one orfmore
digits before the decimal point (with ne_redundant leading zeros), a decimal point, and S'Aft (see 3.5.10)

digits after the decimal point.

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 sequence of graphic characters as that defined for S'Wide Image if all the graph
characters are defined in Character; otherwise the sequence of characters is implementation defined {but no
shorter than that of S'Wide Image for the same value of Arg).

o

The funetion returns an image of the value of Arg as a String. The lower bound of the result is one. The
image\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 no
shorter than that of S'Wide Wide Image for the same value of 4Arg).

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 rapge. Its
type is universal integer.

Insert after paragraph 39:

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

Replacg

by:

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.

paragraph 43:

FUI i.llC Cleua‘liUll de L«Clll UII S"Jv’idc_‘v‘v’idc_‘v’aluc fUl dall UllulllCla‘LiUll Du‘Ui._yPU S, lf ‘lllc SUHULIILL Uf
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 forya
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 sequence Qf characters of]
the parameter (ignoring leading and trailing spaces) has the syntax of an integer literal, withfan optional
leading sign character (plus or minus for a signed type; only plus for a modular type), @nd'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, ifth@sequence of characters of the
parameter (ignoring leading and trailing spaces) has the syntax of one ofthe-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 of.minus), and if the corresponding numeric value belongs to
the base range of the type of S, then that valug is the result; otherwise Constraint_Error is raised. The sign of|
a zero value is preserved (positive if none‘has been specified) if S'Signed Zeros is True.

For the evaluation of a call onxS'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 Image for a 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 Value for an enumeration subtype S, if the sequence of characters of
the patameter (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 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

Delete paragraph 44:

28

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), and‘if\the corresponding numeric value belofgs to
the base range of the type of S, then that value is the result;)otherwise Constraint Error is raised. Th¢ sign of
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 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), the
result is the corresponding enumeration value; otherwise Constraint Error is raised. For a numeric syibtype
S, the evaluation of a call on S'Vialue with Arg of type String is equivalent to a call on S'Wide Valug for a
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 (ignoringleading and trailing spaces) has the syntax of an enumeration literal and if it
corresponds tg-aliteral of the type of S (or corresponds to the result of S'Image for a value of the type), the
result is the cotfesponding enumeration value; otherwise Constraint Error is raised. For a numeric syibtype
S, the evalvation of a call on S'Value with Arg of type String is equivalent to a call on S'Wide Wide| Value
for a dorreésponding 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 poin} type to
support special values such as infinities and NaNs.

by:

AT implementation may extend the wide_wide_vatue, Wide_Value, Value, Wide_Wide Image, Wide_Image, and
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 V,
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 V,
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:

by:

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
which is usable with the attributes (Wide )Image and (Wide )Value; these names are given in the definition of type
Chg A - H-HeHH

Thg predefined type Character is a character type whose values correspond to the 256 code positions of Row 00,(also
kngwn 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 positiods’of Row 00
(00P0-001F and 007F-009F) has a corresponding language-defined name, which is not usable as anenumeration
litetal, but which is usable with the attributes Image, Wide Image, Wide Wide Image, Value, Wide' Value, and

Widle 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:

Thq predefined type Wide Character is a character type whose values correspond-to‘the 65536 code positions of the
ISQ 10646 Basic Multilingual Plane (BMP). Each of the graphic characters ofthe-BMP has a corresponding
chgracter_literal in Wide Character. The first 256 values of Wide Characteriave the same character_literal or
language-defined name as defined for Character. The last 2 values of Wide—Character correspond to the nongraphic
posftions FFFE and FFFF of the BMP, and are assigned the language-defined names FFFE and FFFF. As with the
oth¢r language-defined names for nongraphic characters, the names FFFE and FFFF are usable only with the
attrjbutes (Wide )Image and (Wide )Value; they are not usable as enumeration literals. All other values of

Widle Character are considered graphic characters, and havera‘corresponding character_literal.

Thq predefined type Wide Character is a character type whose values correspond to the 65536 code positions of the
ISQ/IEC 10646:2003 Basic Multilingual Plane (BMP). Each of the graphic characters of the BMP has a
corfesponding character_literal in Wide Character. The first 256 values of Wide Character have the same
chgracter_literal or language-defined name¢.as'defined for Character. Each of the graphic_characters has a
corfesponding character_literal.

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

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

Delete paragraph 4:

In 4 honstandard 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 typq. For a

type defined by an ordinary_fixed_point_definition (an ordinary fixed point type), the small may be specifi¢d by an
attribute_definition_clause (see 13.3); if so specified, it shall be no gréater 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 eqpal to
the delta.

by:
The set of values of a fixed point type comprise the integralsmultiples of a number called the small of the typq. The
machine numbers of a fixed point type are the values ofithe type that can be represented exactly in every
unconstrained variable of the type. For a type definéd by an ordinary_fixed_point_definition (an ordinary figked
point type), the small may be specified by an attribute_definition_clause (see 13.3); if so specified, it shall he no
greater than the delta of the type. If not specifiéd; the small of an ordinary fixed point type is an implementatipn-
defined power of two less than or equal to.thé-delta.

3.6 Array Types

Replace paragraph 7:
component_definition\s= [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 s¢ope
becomes nonlimited — see 7.3.1 and 7.5), if a component_definition contains the reserved word aliased angl 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.

© ISO/IEC 2007 — All rights reserved 31


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

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

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.

Replace paragraph 30:

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)

by:

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 Strings :=

(Too Big => new String' ("Result too big"), Too Small =><«..);

Page : array (Positive range <>) of Line := -- anarray ofarrays
(1 | 50 => Line'(l | Line'Last => '+', others => '-") ) —-see4.3.3
2 .. 49 => Line' (1l | Line'Last => '|', others => '\NJ;

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

3.6.2 | Operations of Array Types

Replace paragraph 16:

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, 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 condponent type is a character type.

by:
48 A component of an array can be namied 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 acharacter type.

3.6.3 | String Types

Replace¢ paragraph 2:
Thgre are two predefined string types, String and Wide String, each indexed by values of the predefined subtype
Poditive; these are.declared in the visible part of package Standard:

by:

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

Replace paragraph 4:

type String is 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;

32 © ISO/IEC 2007 — Al rights reserved


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

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

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
subtypes of such a partial view are indefinite subtypes.

by:
A composite type (other than an array or interface type) can have discriminants, which parameterize the-type.|A
known_discriminant_part specifies the discriminants of a composite type. A discriminant of an objéctis a
component of the object, and is either of a discrete type or an access type. An unknown_discriminant_part {n the
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.

Replace paragraph 5:
discriminant_specification ::=
defining_identifier_list : subtype_mark [:= default_expression]
| defining_identifier_list : access_definition [:= default_expression]

by:

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

Replace paragraph 8:

A discriminant_part is only permitted in a declarationfor a composite type that is not an array type (this includes
generic formal types). A type declared with a knowt)) discriminant_part is called a discriminated type, as isfa type
that inherits (known) discriminants.

by:
A discriminant_part is only permitted in‘adeclaration for a composite type that is not an array or interface type (this

includes generic formal types). A type:declared with a known_discriminant_part is called a discriminated type, as
is a type that inherits (known) discriminants.

Replace paragraph 9:

The subtype of a discriminant may be defined by a subtype_mark, in which case the subtype_mark shall d¢note a
discrete or access subtype, or it may be defined by an access_definition (in which case the subtype_mark ¢f the

access_definitionunay 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.

by:
The Subtype of a discriminant may be defined by an optional null_exclusion and a subtype_mark, in which|case the
stbtype_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 anonymouq access
type.

Replace paragraph 10:

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:

Delete paragraph 11:

Replace paragraph 27:

by:

Replace paragraph 37:

by:

3.7.1 | Discriminant Constraints

Replace¢ paragraph 7:

by:

34

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

Default_expressions shall be provided either for all or for none of the discriminants of a known_discriminant,\part.
Nodefault_expressions are permitted in a known_discriminant_part in a declaration of a tagged type [or.a
gengric formal type].

Anfaccess_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 glaboration of an
acgess_definition creates the anonymous access type. When the expression defining the-access discriminant is
evajuated, it is converted to this anonymous access type (see 4.6).

Forlan access discriminant, its access_definition is elaborated when the valu€.of the access discriminant is defined:
by ¢valuation of its default_expression, by elaboration of a discriminant=constraint, or by an assignment that
initjalizes the enclosing object.

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;

A discriminant/eonstraint is only allowed in a subtype_indication whose subtype_mark denotes either an
uncpnstrained.discriminated subtype, or an unconstrained access subtype whose designated subtype is an
uncpnstrained discriminated subtype. However, in the case of a general access subtype, a discriminant_constraint is

illegaliif there is a place within the immediate scope of the designated subtype where the designated subtype's view is
constratned-

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 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

discrimimant_specifications of the record type declaration. Ihe identiliers ot all components ot a record typp shall
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 declaredby

discriminant_specifications of the record type declaration. The identifiers of all componefits-of a record typf shall
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 limiteds-the type is called an explicitly limited recdrd 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 typeyor that is an attribute_reference whose prefix denofes the
current instance of the type, the expression containing the name is called a per-object expression, and the copstraint
or range being defined is called a per-object constraint. For the elaboration of a component_definition of g
component_declaration or the discrete_subtype_definition of an entry_declaration for an entry family (pee
9.5.2), if the constraint or range of the subtype_indication or discrete_subtype_definition is not a per-ofjject
constraint, then the subtype_indication,ordiscrete_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 pfa
named association in a discrimifiant constraint, in which case it is evaluated once for each associated discrimipant.

by:
Within the definition of @ 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 denofes the
current instance-efithe type, the expression containing the name is called a per-object expression, and the copstraint
or range being defined is called a per-object constraint. For the elaboration of a component_definition of g
component_.declaration or the discrete_subtype_definition of an entry_declaration for an entry family (pee
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_definitipon,
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 ppart 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.

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
record extension or a private extension of some other tagged type. A record extension is defined by a

derived ne—definition h ecord—extension—part-A-sp e—extension hich Bad e

by:
A rgcord type or private type that has the reserved word tagged in its declaration is called a fagged type. In"addition,
an interface type is a tagged type, as is a task or protected type derived from an interface (see 3.9.4). Whén 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
ext¢nsion.

Evdry type extension is also a tagged type, and is a record extension or a private extension Of'some other tagged type,
or 4 non-interface synchronized tagged type (see 3.9.4). A record extension is defined by.a.derived_type_definition
with a record_extension_part (see 3.9.1), which may include the definition of additional components. A private
ext¢nsion, which is a partial view of a record extension or of a synchronized tagged type, can be declared in the
visiple part of a package (see 7.3) or in a generic formal part (see 12.5.1).

Replace¢ paragraph 4:

Thq tag of a specific tagged type identifies the full_type_declaration of.the type. If a declaration for a tagged type
occprs within a generic_package_declaration, then the corresponding type declarations in distinct instances of the
gengric 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 ofthe.generic body result in distinct tags.

by:
Thq 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 déscendants of the same ancestor. If a declaration for a tagged type
occprs within a generic_package_declaration,\then the corresponding type declarations in distinct instances of the
genkric package are associated with distinct tags. For a tagged type that is local to a generic package body and with
all ¢f its ancestors (if any) also local to the generic body, the language does not specify whether repeated
instantiations of the generic body resultin’distinct tags.

—_

Replace¢ paragraph 6:

package Ada.Tags is
type Tag is jprivate;

by:

package AdanTags is

pragma\Preelaborate (Tags);
type,‘Tag is private;

No=+Tag : constant Tag;

Insert arter paragraph 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:

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:

007(E)

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 identifi
the tag, in upper case, starting with a root library unit. The result is implementation defined if the type isdecl
within an unnamed block_statement.

The function Wide Wide Expanded Name returns the full expanded name of the first subtype.of the specifig
identified by the tag, in upper case, starting with a root library unit. The result is implementation defined if th
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 eharacters are defined in Chara
(respectively, Wide Character); otherwise, the sequence of characters is implementation defined, but no shor
that returned by Wide_ Wide Expanded Name for the same value of the.argument.

The function External Tag returns a string to be used in an extetnal’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 Nam
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
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 g
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-lével type whose tag has not yet been created (see 13.14).

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

The function Is Descendant At Same Level returns True if the Descendant tag identifies a type that is both
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 hav
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The function Interface Ancestor Tags returns an array containing the tag of each interface ancestor type of the type

whose tag is T, other than T itself. The lower bound of the returned array is 1, and the order of the returned ta
unspecified. Each tag appears in the result exactly once. If the type whose tag is T has no interface ancestors,
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:

Replace

by:

Insert after paragraph 25:

the new paragraphs:

Replace paragraph 26;

by:

The

following language-defined generic function exists:

generic
type T (<>) is abstract tagged limited private;
type Parameters (<>) is limited private;

Tag
tag

Thg
obj

Tag
Is |

An
des

OtHerwise, it dispatches to the primitive fungtion denoted by the formal Constructor for the type identified by
Thq Tag, passing Params, and returns the)result. Any exception raised by the function is propagated.

Err

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

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

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);
s.Generic_Dispatching_Constructor provides a mechanism to create an object of an appropriate'type from just a
value. The function Constructor is expected to create the object given a reference to an object of type Parameters.

paragraph 24:

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

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

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

_Error is raised by a call of Descendant_Tag, Expanded Name, External Tag, Interface_Ancestor Tag,
Descendant At Same_Level, or Parent_Tag if ang’tag passed is No_Tag.

instance of Tags.Generic_Dispatching Constructor raises Tag_Error if The Tag does not represent a concrete
tendant of T or if the innermost master (see;7.6.1) of this descendant is not also a master of the instance.

neous Execution

Thq infplementation of Internal Tag and Descendant Tag may raise Tag_Error if no specific type corresponding to

the
typ

Imp

string External passed as a parameter exists in the partition at the time the function 1s called, or 1f there 1s no such
e whose innermost master is a master of the point of the function call.

lementation 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:

38

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:

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

by:
Every type extension is a tagged type, and is a record extension or a private extension of some other tagged type, or a
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 isdaenlimited, then eaclp of the
components of the record_extension_part shall be nonlimited. The accessibility leyel{(see 3.10.2) of a recofd
extension shall not be statically deeper than that of its parent type. In addition to the'places where Legality Ryles
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 of.thé components of the record_extensipn_part
shall be nonlimited. In addition to the places where Legality Rule§ normally apply (see 12.3), these rules applly also
in the private part of an instance of a generic unit.

Replace paragraph 4:
A type extension shall not be declared in a generic bedy/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 bg
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 extension if its declaration has no known_discriminant_part and its
record_extension_part includes no component_declarations.

Replace paragraph 7:

The accessibility rules imply that a tagged type declared in a library package_specification can be extended only at
library level or as:a\generic formal. When the extension is declared immediately within a package_body, primitive
subprograms afe inherited and are overridable, but new primitive subprograms cannot be added.

by:
Whenanextension is declared immediately within a body, primitive subprograms are inherited and are overridable,
but\iew primitive subprograms cannot be added.

392 Dispatching Operati f T T

Replace paragraph 1:

The primitive subprograms of a tagged type 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.
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by:

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 {‘nn‘rrn]]ing tag is determined and hence whether or not the call is a {’HQPﬂﬂ‘hihg call Run-time

polymorphism is achieved when a dispatching operation is called by a dispatching call.

Replace¢ paragraph 2:

by:

A cull on a dispatching operation is a call whose name or prefix denotes the declaration of a primitive subprogram
of 4 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 acce§s-type with
desjgnated type T the corresponding formal parameter is called a controlling formal parameter.Ifthe controlling
formnal 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
conftrolling result — the context of the call can control the dispatching.

A cull on a dispatching operation is a call whose name or prefix denotes the deeldration of a dispatching operation.
A cpntrolling operand in a call on a dispatching operation of a tagged type T is'0ne whose corresponding formal
parjmeter is of type T or is of an anonymous access type with designated-type 7; the corresponding formal parameter
is cplled a controlling formal parameter. If the controlling formal parameter is an access parameter, the controlling
opdrand 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 controfling 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
accpss result, and the context can similarly control dispatching.

Replace¢ paragraph 4:

by:

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 isstatically tagged if it is of a specific tagged type and, if it is a call with a
controlling result or contrglling access result, it has at least one statically tagged controlling operand;

Replace¢ paragraph 5:

by:

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 at(least one dynamically tagged controlling operand,

e The(name or expression is dynamically tagged if it is of a class-wide type, or it is a call with a controlling
r&sult or controlling access result and at least one dynamically tagged controlling operand,;

Replace¢ paragraph 6:

by:

40

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.

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.

by:

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)
convention of an inherited dispatching operation is the convention of the corresponding primitive opération of the
parent or progenitor type. The default convention of a dispatching operation that overrides an inherited primifive
operation is the convention of the inherited operation; if the operation overrides multiple inheritéd-operations| then
they shall all have the same convention. An explicitly declared dispatching operation shall not.be of conventi¢n
Intrinsic.

Replace paragraph 11:

The default_expression for a controlling formal parameter of a dispatching opetation shall be tag indetermipate. A
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 indetermipate.

If a dispatching operation is defined by a subprogram_renaming—declaration or the instantiation of a genejic
subprogram, any access parameter of the renamed subprogram or the generic subprogram that corresponds to
controlling access parameter of the dispatching operation, shall 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 opefand of
an enclosing call onta dispatching operation of type 7, then its controlling tag value is determined by the
controlling tag-value of this enclosing call;

by:

e Ifthe call*has a controlling result or controlling access result and is itself, or designates, a (possibly
parénthesized or qualified) controlling operand of an enclosing call on a dispatching operation of a
descendant of type 7, then its controlling tag value is determined by the controlling tag value of this
enclosing call;

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

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:
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
comprises a call on this entry or protected subprogram, with the target object being given by the first actual
parameter of the call, and the actual parameters of the entry or protected subprogram being given by the

remaining actual parameters of the call, 1f any;

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

Replace paragraph 22:

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

by:

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 déscribed in 5.2.

3.9.3 | Abstract Types and Subprograms

Replace¢ paragraph 1:

Anlabstract type is a tagged type intended for use as a parent type for typeextensions, but which is not allowed to
have objects of its own. An abstract subprogram is a subprogram thatshas no body, but is intended to be overridden
at spme 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.

by:
Anlabstract type is a tagged type intended for use as an aticestor of other types, but which is not allowed to have
objgcts of its own. An abstract subprogram is a subpfegram that has no body, but is intended to be overridden at

sonpe 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.

Syntpx

abstract_subprogram_declaration ::=
[overriding_indicator]
subprogram_specification is abstract;

Statlc Semantics

Intdrface types (see 3.94))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¢ paragraph2:

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

by:

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

Replace paragraph 3:

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.

by:
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.

42 © ISO/IEC 2007 — Al rights reserved


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

ISO/IEC 8652:1995/Amd.1:2

Replace paragraph 4:

by:

007(E)

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

controlling result, then:

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 if a type other than a null extension inherits a function with a controlling result, then:

Replace paragraph 5:

by:

Replace paragraph 6:

by:

Replace paragraph 11:

by:

3.9.4 Interface Types

Insert new,clause:

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

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

Otherwise, the subprogram shall be overridden with a nonabstract subprogram; for atype declared in the visil
of a package, the overriding may be either in the visible or the private part. However; if the type is a generic f
type, the subprogram need not be overridden for the formal type itself; a nonabstract version will necessarily
provided by the actual type.

Otherwise, the subprogram shall be overridden with a nonabstract subprogram or, in the case of a private exte
inheriting a function with a controlling result, have a full type that.is'a null extension; for a type declared in th
visible part of a package, the overriding may be either in the visible or the private part. Such a subprogram is

require overriding. However, if the type is a generic formaltype, the subprogram need not be overridden for

formal type itself; a nonabstract version will necessarilydbe provided by the actual type.

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

A generic actual subprogram shall ndt’be an abstract subprogram unless the generic formal subprogram is ded
by a formal_abstract_subprogram_declaration. The prefix of an attribute_reference for the Access,
Unchecked Access, or Address.attributes shall not denote an abstract subprogram.

Dynamic Semantics

The elaboration of an abstract_subprogram_declaration has no effect.

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

Syntax

le part
brmal
be

nsion
e

Kaid to
he

nc

lared

pe, task

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 additio
task and protected interfaces are synchronized interfaces, and all synchronized interfaces are limited interface
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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 type. An

interface type inherits user-defined primitive subprograms from each progenitor type in the same way that a derived

t L. + dafs | 2 b L £ + b + L 2. 4\
ype-trhertts-user-defined-primitive-subprograms—fromits-progenttor-types{see 34~

Legdlity Rules
Allfuser-defined primitive subprograms of an interface type shall be abstract subprograms or null procedures.
Thq type of a subtype named in an interface_list shall be an interface type.

A type derived from a nonlimited interface shall be nonlimited.

Anfinterface derived from a task interface shall include the reserved word task in its definitionyany other type
derfved from a task interface shall be a private extension or a task type declared by a task declaration (see 9.1).

Anfinterface derived from a protected interface shall include the reserved word protected in'its definition; any other
typ¢ derived from a protected interface shall be a private extension or a protected typé-declared by a protected
dec]aration (see 9.4).

Anfinterface derived from a synchronized interface shall include one of the resefved words task, protected, or
synichronized 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 byG@-protected declaration.

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

In gddition 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.

Dyngimic Semantics
Thg elaboration of an interface_type_definition hasiio effect.
NOTES

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

Exapiples
Exdmple of a limited interface and 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{ Cur Count (Q : in Queue) return Natural is abstract;
function)Max Count (Q : in Queue) return Natural is abstract;
—-- See3:10.1 for Person_Name.

Queune Error : exception;

==—Append raises Onene_Errorif CounO)y— Max —Coumo)
—-— 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 Transfer;

This defines a Queue interface defining a queue of people. (A similar design could be created to define any kind of
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, Transfer 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 Transferas 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 and adds two additiopal
dispatching operations, which wait if necessary rather than raising the Queue_Error excéption. This synchron{zed
interface may only be implemented by a task or protected type, and as such ensures safé-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 :#Jin Person Name) ;
procedure Remove First(Q : in out Fast Food Queueg;\ Person : in Person Name) ;
function Cur Count (Q : in Fast Food Queue) return Natural;

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

Cashier, Counter : Fast Food Queue;

—-— Add George (see 3.10.1) to the cashier's quene:

Append (Cashier, George);

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

An interface such as Queue can be used 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 Qpeue,
the implementation of the foyr inherited routines must be provided. Inside the call of Transfer, calls will dispgtch to
the implementations of Append and Remove_First for type Fast Food Queue.

Example of a task interface:

type Serial\Device 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 Sefjals Device interface has two dispatching operations which are intended to be implemented by task enfries
(see®©.1).

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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Replace paragraph 6:

by:

access_definition ::= access subtype_mark

null_exclusion ::= not null

access_definition ::=
[null_exclusion] access [constant] subtype _mark
| [null_exclusion] access [protected] procedure parameter_profile

L Inull _exclusionl Inrotected]l function—parameter and result profile
LY J r J L

Replace¢ paragraph 9:

by:

A view of an object is defined to be aliased if it is defined by an object_declaration or component_definition with
the freserved word aliased, or by a renaming of an aliased view. In addition, the dereference of an access-to-object
valyie denotes an aliased view, as does a view conversion (see 4.6) of an aliased view. Finally, the currefit instance of
a li];ited type, and a formal parameter or generic formal object of a tagged type are defined to be aliased. Aliased
vieys are the ones that can be designated by an access value. If the view defined by an object_déeclaration is
aliased, and the type of the object has discriminants, then the object is constrained; if its nomifial-subtype is
uncpnstrained, then the object is constrained by its initial value. Similarly, if the object created by an allocator has
dis¢riminants, the object is constrained, either by the designated subtype, or by its initial-yalue.

A viiew of an object is defined to be aliased if it is defined by an object_declaration or component_definition with
thefreserved word aliased, or by a renaming of an aliased view. In addition, tlie'dereference of an access-to-object
valfie denotes an aliased view, as does a view conversion (see 4.6) of an.aliased view. The current instance of a
lim|ted tagged type, a protected type, a task type, or a type that has the reserved word limited in its full definition is
als@ defined to be aliased. Finally, a formal parameter or generic formal object of a tagged type is defined to be
aliased. Aliased views are the ones that can be designated by an access value.

Replace paragraph 12:

by:

Anjaccess_definition defines an anonymous general dceess-to-variable type; the subtype_mark denotes its
desfgnated subtype. An access_definition is used iridhe specification of an access discriminant (see 3.7) or an
accpss parameter (see 6.1).

Anjaccess_definition defines an anonymous general access type or an anonymous access-to-subprogram type. For a
genkral 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 parametér jprofile or parameter_and_result_profile denotes its designated profile.

Replace¢ paragraph 13:

by:

46

Forfeach (named) ace€ss-type, there is a literal null which has a null access value designating no entity at all. The null
valfie of a named a€cess type is the default initial value of the type. Other values of an access type are obtained by
eva]luating an attribute_reference for the Access or Unchecked Access attribute of an aliased view of an object or
nort-intrinsic(subprogram, or, in the case of a named access-to-object type, an allocator, which returns an access
valyie designating a newly created object (see 3.10.2).

For each access type, there is a null access value designating no entity at all, which can be obtained by (implicitly)
converting the literal null 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.' mark i 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 commpatible with the designated

subtype. An access value satisfies a composite_constraint of an access subtype if it équals the null value of
or if it designates an object whose value satisfies the constraint.

by:

its type

A composite_constraint is compatible with an unconstrained access sybtype if it is compatible with the designated

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.thewiull value of its type or if it designates
object whose value satisfies the constraint. An access value satisfies’an exclusion of the null value if it does n
the null value of its type.

Replace paragraph 17:

The elaboration of an access_definition creates anlanonymous general access-to-variable type [(this happen
of the initialization of an access parameter or access discriminant)].

by:
The elaboration of an access_definition*creates 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 Peripheral 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(Incomplete Type Declarations

Replace paragraph 2:

an
bt equal

b as part

by:
incomplete_type_declaration ::= type defining_identifier [discriminant_part] [is tagged];

Static Semantics
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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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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:

Int

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.

hese 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 T, the
subtype_mark denotes an incomplete view except under the same two circumstances given above, in which case it
denpotes the full view of T.

Replace¢ paragraph 4:

If a
it s
inc
cor;
der
by:
If a|
con
a fu
6.3
corl
der

Replace
Thg

by:
An

Replace

by:

Replace

by:

h incomplete_type_declaration has a known_discriminant_part, then a full_type_declaration thatcompletes
hall have a fully conforming (explicit) known_discriminant_part (see 6.3.1). If an

bmplete_type_declaration has no discriminant_part (or an unknown_discriminant_part){then a

esponding full_type_declaration is nevertheless allowed to have discriminants, either explicitly, or inherited via
vation.

h incomplete_type_declaration includes the reserved word tagged, then a full*type_declaration that
ipletes it shall declare a tagged type. If an incomplete_type_ declaration has @ known_discriminant_part, then
II_type_declaration that completes it shall have a fully conforming (explicity known_discriminant_part (see
1). If an incomplete_type_declaration has no discriminant_part (of an'unknown_discriminant_part), then a
esponding full_type_declaration is nevertheless allowed to have discriminants, either explicitly, or inherited via
vation.

paragraph 5:

only allowed uses of a name that denotes an incomplete_type_declaration are as follows:

ame that denotes an incomplete view of a type‘may be used as follows:

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_éxclusion or a constraint;

paragraph 8:

e asthesubtype mark in an access_definition;

¢ ‘as the subtype_mark in an access_definition.

Ifs

1 A o 1 - - 1 1 1
tchra fiamedenotesa tagged meomprete view,; ttmay arso v usea:

e asthe subtype_mark defining the subtype of a parameter in a formal_part;

Replace paragraph 9:

48

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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by:

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

If any of the above uses occurs as part of the declaration of a primitive subprogram of the incomplete viewqafd the
declaration occurs immediately within the private part of a package, then the completion of the incomplete\vi¢gw 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.

Replace paragraph 10:

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

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

Delete paragraph 11:

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

Replace paragraph 19:

type Person (<>); —— incomplete type declaration

type Car; -— incomplete type decldration
by:

type Person (<>); -— incomplete type-declaration

type Car is tagged; -- incompletédype declaration

Replace paragraph 20:

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

by:
type Person Ndme“'is access Person;
type Car Name is access all Car'Class;

Replace paragraph 21:
type Ca¥ 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:

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
by:

designated profile of the access type.

For

typ

Thq
fun
exp

Replacg

Thg
the
blo
tha
a dg
typ
acc
acc
cird

by:
Thgd
the
suk
exal
loc
obj
leas
lon,

Replacg

by:

an attribute_reference with attribute_designator Access (or Unchecked Access — see 13.10), the expected
b 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.

prefix of such an attribute_reference is never interpreted as an implicit_dereference or @parameterless
ction_call (see 4.1.4). The designated type or profile of the expected type of the attribute-reference is the
ected type or profile for the prefix.

paragraph 3:

accessibility rules, which prevent dangling references, are written in terms,of d@ccessibility levels, which reflect
run-time nesting of masters. As explained in 7.6.1, a master is the execution.of a task_body, a

Ck_statement, a subprogram_body, an entry_body, or an accept_statement. An accessibility level is deeper
i another if it is more deeply nested at run time. For example, an object declared local to a called subprogram has
eper accessibility level than an object declared local to the calling'subprogram. The accessibility rules for access
s require that the accessibility level of an object designated by ait access value be no deeper than that of the

ess type. This ensures that the object will live at least as loAg as the access type, which in turn ensures that the

bss value cannot later designate an object that no longer eXists. The Unchecked Access attribute may be used to
umvent the accessibility rules.

accessibility rules, which prevent dangling reférences, are written in terms of accessibility levels, which reflect
run-time nesting of masters. As explaineddn*7.6.1, a master is the execution of a certain construct, such as a
program_body. An accessibility levelds deeper than another if it is more deeply nested at run time. For

Jnple, an object declared local to a edlled subprogram has a deeper accessibility level than an object declared

1l to the calling subprogram. The decessibility rules for access types require that the accessibility level of an

pct designated by an access yaluie-be no deeper than that of the access type. This ensures that the object will live at
t as long as the access type, which in turn ensures that the access value cannot later designate an object that no

ber exists. The Unchecked Access attribute may be used to circumvent the accessibility rules.

paragraph 7:

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

A gafit 1 dafi d 1 d 1 $ioan = | tad 2t of 14 lals 431 L +l s lats
ZX1IT \/lllllfj U VIVVY ULIITIivy UJ aJdvvviarativin amnmg vivaivua - as Pull VIS ViIdUUTaltivlln 11as uiv salnv (»l\/\l\/DDlUllle
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 level 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 fiinction call is that of the innerma

st

Replace paragraph 12:

by:

Replace paragraph-13:

by:

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 re
statement. If the return statement completes normally by returning from the function, thenjprior to le
the function, the accessibility level of the return object changes to be a level determined*by the point
as does the level of any coextensions (see below) of the return object.

The accessibility level of the anonymous access type of an access discriminant is the same as that of
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 rendmed view.

The accessibility level of the anonymous access type of-an-access discriminant in the subtype_indic

urn
hving
of call,

the

Ation or

qualified_expression of an allocator, or in the expression or return_subtype_indication of a return

statement is determined as follows:

e Ifthe value of the access discriminant is{détermined by a discriminant_association in a
subtype_indication, the accessibility l€vel of the object or subprogram designated by the assog]
value (or library level if the valug isinull);

e Ifthe value of the access discriminant is determined by a component_association in an aggrg
the accessibility level of the“object or subprogram designated by the associated value (or library]
the value is null);

e In other cases, wher¢ 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 i
the enclosing ‘object.

The.agcessibility level of the anonymous access type of an access parameter is the same as that of th
designated by the actual. If the actual is an allocator, this is the accessibility level of the execution 0|
ecalled subprogram.

The accessibility level of the anonymous access type of an access parameter specifying an access-to-

jated

gate,
level if

5 that of

b view
f the

object

type is the same as that of the view dPQignﬂfP(‘] by the actial

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:

e for an allocator used to define the constraint in a subtype_declaration, the level of the
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 subcamponent. All
coextensions of an object are finalized when the object is finalized (see 7.6.1).

Insert affter paragraph 16:

e The accessibility level of a component, protected subprogram, or entry of (a view/0f) a composite object is
the same as that of (the view of) the composite object.

the new paragraph:

In ¢
conl
use

Replace

by:

Replacg

by:

he above rules, the operand of a view conversion, parenthesized expression.or qualified_expression is
sidered to be used in a context if the view conversion, parenthesized expression or qualified_expression itself is
1 in that context.

paragraph 19:

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

e The accessibility level of the anonymelis access type of an access parameter specifying an access-to-
subprogram type is statically deeper.fhan 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, nor-statically shallower, than any other.

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.

Replace paragraph 27:

by:

52

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;

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
access-to-subprogram type (), as determined by the expected type. The accessibility level of P shall not be
statically deeper than that of S. In addition to the places where Legality Rules normally apply (see 12.3), this

rule applies also 1n 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 if an
access-to-subprogram type (), as determined by the expected type. The accessibilify-level of P shalllnot be
statically deeper than that of S. In addition to the places where Legality Rulesnermally apply (see 13.3), 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 unfit or
within the body of a generic unit declared within the declarative region of the generic unit, then the yltimate
ancestor of S shall be either a non-formal type declared within the generic unit or an anonymous accgss type
of an access parameter.

Replace paragraph 34:

82 The predefined operations of an access type also inclirde the assignment operation, qualification, and memYership
tests. Explicit conversion is allowed between general aceess types with matching designated subtypes; explicit
conversion is allowed between access-to-subprogratiitypes with subtype conformant profiles (see 4.6). Named jaccess
types have predefined equality operators; anonymous access types do not (see 4.5.2).

by:
82 The predefined operations of an access type also include the assignment operation, qualification, and memYership
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 jaccess
types have predefined equalityoperators; 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 closurep" —
that is, to pass aumore-nested subprogram as a parameter to a less-nested subprogram, as might be desired for ekample
for an iterator abstraction. Instead, downward closures can be implemented using generic formal subprograms (see
12.6). Nete'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 toggther be
used to implement "downward closures" — that is, to pass a more-nested subprogram as a parameter to a less-rJested
subprogram, as might be appropriate for an iterator abstraction or numerical integration. Downward closures cgn also
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:

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.

Thg 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

Insert after paragraph 9:

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

the 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 denote an object or value of a specific tagged
type T or class-wide type T'Class. The selector_namesshall resolve to denote a view of a subprogram
declared immediately within the declarative region inwhich 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. Thewesignator 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 ofithis 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.

Insert affter paragraph 13:

If the prefix does not denote a packlage, then it shall be a direct_name or an expanded name, and it shall resolve to
denlote a program unit (other thanja package), the current instance of a type, a block_statement, a loop_statement,
or gn accept_statement (in the case of an accept_statement or entry_body, no family index is allowed); the
expanded name shall oceui:within 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.

the new paragraph:

Legdlity Rules

Forja subprogram whose first parameter is an access parameter, the prefix of any prefixed view shall denote an
aliased '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:

by:

54

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

007(E)

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:
£4

5 In general, the name in a prefix of an attribute_reference (or a range_attribute_reference) has to be.re
without using any context. However, in the case of the Access attribute, the expected type for the attriblte re
has to be a single access type, and the resolution of the name can use the fact that the type of the objector the
of the callable entity denoted by the prefix has to match the designated type or be type conformant with the de:
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 real literal is of type universal real. The literal null is of typ|
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

Ived

rence

rofile
ignated

[¢]

by:

record_component_association ::=
[component_choice_list =>] expression
| 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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Replace paragraph 16:

by:

the new paragraph:

Insert before paragraph 20:

the new paragraph:

Replace¢ paragraph 27:

by:

Insert affter paragraph 29:

the new paragraphs:

4.3.2 | Extension Aggregates

Replace¢ paragraph 4:

by:

56

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.

Each record_component_association other than an others choice with a <> shall have at least one associated
component, and each needed component shall be assomated with exactly one record _component_association. If a

A record_component_association for a discriminant without a default_expression shall have an expression
ratier than <>,

Thg expression of a record_component_association is evaluated (and converted) ‘ence for each associated
compponent.

Forla record_component_association with an expression, the expression defines the value for the associated
component(s). For a record_component_association with <>, if the«component_declaration has a
defpult_expression, that default_expression defines the valué for the associated component(s); otherwise, the
assciated component(s) are initialized by default as for a stand-dlone object of the component subtype (see 3.3.1).

Exdmple of component association with several choiges:

Exdmples of component associations with several choices:

—— The allocator is evaluatedtwi¢e: Succ and Pred designate different cells

(Value => 0, SudlelPred => <>) —-— see 3.10.1

—— Succ and Préd will be set to null

Thd 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.

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

007(E)

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, it shall not be dynamically tagged. The type of the extension_aggregate shall be derived from
type of the ancestor_part. through one or more record extensions (and no private extensions).

the

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 typg

component type of this array type i$ the expected type for each array component expression of the array_agg
by:

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

Replace paragraph-11:

For an expli€ityactual_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 p
or a cotmponent), 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 con
of'the subtype;

by:

. The
regate.

onent

rameter

Straint

For an explicit_actual_parameter, an explicit_generic_actual_parameter, the expression of a return statement,
the initialization expression in an object_declaration, or a default_expression (for a parameter or a component),
when the nominal subtype of the corresponding 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 3.6

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

E - Strinca(l 1) = (1 = LB L ——nnnoﬂnwﬂaggmgaj&mmaﬂv"l?"
the neV\l paragraphs:

Exdmple of an array aggregate with defaulted others choice and with an applicable index constraint provided)\by an
endfosing record aggregate:

Buffer' (Size => 50, Pos => 1, Value => String'('x', others => <>)) -—-seelV
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) —— expression(parentheses are required)
by:

Volume —-— primary

not Destroyed -~ Jfactor

2*Line Count —— term

-4.0 -— simple expression

-4.0 + A -— simple expression

B**2 - 4.0*A*C -— simple expression

R*Sin (8) *Cos (@) -— simple expression

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

Count in Small( Iyt -— 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) —— 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 beof-a specific anonymous acdess

type. Unless the predefined equality operator is identified using an expandedmame with prefix denoting the ppckage
Standard, neither operand shall be of an access-to-object type whose designated type is D or D'Class, where Ip has a
user-defined primitive equality operator such that:

e its result type is Boolean;

e itis declared immediately within the same declaration ist 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, pr both
shall be of access-to-object types, or both shallberof access-to-subprogram types. Further:

e When both are of access-to-object types, the designated types shall be the same or one shall cover thg other,
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'isnot scalar, and the value of the simple_expression satisfies any constraints of th¢ named
subtype, and, if-the type of the simple_expression is class-wide, the value has a tag that identifies 4 type
covered by.the tested type.

by:

e Thetested type is not scalar, and the value of the simple_expression satisfies any constraints of thg named
subtype, and:

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

o ifthe 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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4.5.5 Multiplying Operators

Replace paragraph 20:
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,
either explicitly or implicitly.

by:

Nanje Resolution Rules

Thg above two fixed-fixed multiplying operators shall not be used in a context where the expected type for theresult
is ifself universal fixed — the context has to identify some other numeric type to which the result is to be converted,
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-
fixdd 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 cprresponding requirement applies to the universal fixed-fixed division operator.

4.6 Type Conversions

Replace¢ paragraph 5:

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

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

Replace¢ paragraph 8:
If the target type is a numeric type, theén the operand type shall be a numeric type.

by:
In 4 view conversion for an-untagged type, the target type shall be convertible (back) to the operand type.

Delete paragraph 9:
If the target typ€is-an array type, then the operand type shall be an array type. Further:

Delete paragraph 10:

o{ The types shall have the same dimensionality;

Delete paragraph 11:

e Corresponding index types shall be convertible;

Delete paragraph 12:

e  The component subtypes shall statically match; and

Delete 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 disefiminated 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 prjvate
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 typ
Further:

o

Delete paragraph 19:
e The designated profiles shall be subtype-conformant.

Delete paragraph 20:

e The accessibility level of the operaud, 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 prjvate
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.géneric 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 botlj the
target type and the operand 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 fypes,
then at least one of the following rules shall apply:

e \(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 a numeric type, then the operand type shall be a numeric type.

o Ifthe target type is an array type then the inmnd type shall be an array type Further:

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

e Ifthe component types are anonymous access types, then the accessibility level of the 9perand type
shall not be statically deeper than that of the target type;

e Neither the target type nor the operand type shall be limited;

e Ifthe target type of a view conversion has aliased components, then so shdll the operand type; and

e 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 awraccess 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:

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

o Ifthe target designated type is tagged, then the eperand designated type shall be convertible to the
target designated type;

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

e the designated type shall bezdiscriminated in its full view and unconstrained in any partial view,
and one of the designated-subtypes shall be unconstrained;

e The accessibility level.of the operand type shall not be statically deeper than that of the target type. In
addition to the places Wwhere Legality Rules normally apply (see 12.3), this rule applies also in the
private part of an instance of a generic unit.

e Ifthe target type.dsia pool-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:

e Thedesignated profiles shall be subtype-conformant.

o< ~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:

e 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:

e [fthe 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.

62 © ISO/IEC 2007 — Al rights reserved


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

ISO/IEC 8652:1995/Amd.1:2

Replace paragraph 49:

by:

007(E)

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:
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value satisfies this constraint.

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

Replace paragraph 61:

by:

22 A ramification of the overload resolution rules is that the operand of an (explicit) type_canversion cannot be the litg
an allocator, an aggregate, a string_literal, a character_literal, or an attribute_reference\for an Access or
Unchecked_Access attribute. Similarly, such an expression enclosed by parentheses ig'notallowed. A qualified_expre
(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 allg
an aggregate, a string_literal, a character_literal, or an attribute_refefence for an Access or Unchecked Access attr|
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ral null,
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Similarly, such an expression enclosed by parentheses is not allowed_A qualified_expression (see 4.7) can be used inptead of

such a type_conversion.

4.8 Allocators

Replace paragraph 5:

by:

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

If the designated type of the type of the allocator is class-wide, the accessibility level of the type determined
subtype_indication or.qualified_expression shall not be statically deeper than that of the type of the allocg

If the designated subtype of the type of the allocator has one or more unconstrained access discriminants, the
accessibility levelof'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
the allocator¢see 3.10.2).

An allegator shall not be of an access type for which the Storage Size has been specified by a static expressi
value zero or is defined by the language to be zero. In addition to the places where Legality Rules normally aj

by the
tor.

h the

ype of

n with

ply
the

(see 12.3), this rule applies also in the private part of an instance of a generic unit. This rule does not apply in

body of a generic unit or within a body declared within the declarative region of a generic unit, if the type of llhe

allocator is a descendant of a formal access type declared within the formal part of the gpnprir‘ unit

Replace paragraph 6:

by:

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

© ISO/IEC 2007 — All rights reserved

63


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

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

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:

by:

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
type is 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 designated
subfype and assigned to the object.

Replace¢ paragraph 8:

by:

Forthe evaluation of an uninitialized allocator:

Forlthe evaluation of an uninitialized allocator, the elaboration of the subtype_indication'is performed first. Then:

Replace paragraph 10:

by:

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; any per-object constraints on subcomponents are
elaborated (see 3.8) and any implicit initial values for the subeomponents of the object are obtained as
determined by the subtype_indication and assigned to thecorresponding 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§ nominal 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 perfermed in an arbitrary order.

Forjany allocator, if the designated type-of the type of the allocator is class-wide, then a check is made that the
accpssibility level of the type determined 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 unconstrained access discriminants, then a check is made that the accessibility level of the
anonymous access type ofieach access discriminant is not deeper than that of the type of the allocator.
Program_Error is raiseduif either such check fails.

Replace¢ paragraph-11:

by:

64

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

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.

© ISO/IEC 2007 — All rights reserved


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

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

4.9 Static Expressions and Static Subtypes

Replace paragraph 26:

by:

Insert after paragraph 31:

the new paragraph:

Replace paragraph 35:

by:

Replace paragraph 36

by:

Replace-paragraph 37:

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
type), or a constrained string subtype formed by imposing a compatible static constraint on a static string subtype. In

are not static.

A static subtype is either a static scalar subtype or a static string subtype. A static scalar subtype is an uncongtrained
scalar subtype whose type is not a descendant of a formal type, or a constrained scalar subtype formed by imgosing 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, or a constrained string subtype fgrmed by imposing a
compatible static constraint on a static string subtype. In any case, the subtype of a generic formal object of njode 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 its
expected type. Otherwise, the value maybe arbitrarily large or small.

e Ifthe expression is not part of a Targer 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 jnay be
arbitrarily large or small.

o Ifthe expressionis-of type universal real and its expected type is a decimal fixed point type, then it$ value
shall be a multiple of the small of the decimal type.

e Ifthie expression is of type universal real and its expected type is a decimal fixed point type, then it$ value
shall be a multiple of the small of the decimal type. This restriction does not apply if the expected type is a
descendant of a formal scalar type (or a corresponding actual type in an instance).

The last two restrictions above do not apply if the expected type is a descendant of a formal scalar type (or a

by:
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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 4 formal type, the implementation shall round or truncate the value (according to the Machine Rounds attribute.of

th
ma

(@)

formal type, or if the static expression appears in the body of an instance of a generic unit and the corresponding
expjression is nonstatic in the corresponding generic body, then no special rounding or truncating is requited —
norpal accuracy rules apply (see Annex G).

Imp

Forja real static expression that is not part of a larger static expression, and whose expected type is not a descendant
of 4 formal type, the rounding should be the same as the default rounding for the target system.

491

Replace¢ paragraph 1:

A cpnstraint statically matches another constraint if both are null constramts, both are static and have equal
corfesponding bounds or discriminant values, or both are nonstatic and result from the same elaboration of a
corstraint of a subtype_indication or the same evaluation of a range of a discrete_subtype_definition.

by:

A cpnstraint statically matches another constraint if:

Replace¢ paragraph 2:

As

anonymous access subtypes statically match if their designated subtypes statically match.

by:

As
acc

thefr designated subtypes statically match, and either both or neither exclude null, and either both or neither are
accEss—to—constant. Two anonymous access-to-subprogram subtypes statically match if their designated profiles are
sub 5 i i excludenull-

66

expected type) to the nearest machine number of the expected type; if the value is exactly half-way between two
hine numbers, the rounding performed is implementation-defined. If the expected type is a descendant of @

lementation Advice

Statically Matching Constraints and Subtypes

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’séame elaboration of a constraint of a subtype_indication or the same
evaluation of a range of a discreté_subtype_definition; or

e  both are nonstatic and comg/from the same formal_type_declaration.

ibtype statically matches another subtype of the same type if they have statically matching constraints. Two

Libtype statically matches another subtype of the same type if they have statically matching constraints, and, for
ess subtypes, either both or neither exclude null. Two anonymous access-to-object subtypes statically match if
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Section 5: Statements

Replace paragraph 2:

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,

This section describes the general rules applicable to all statements. Some statements are discussed [inlater
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 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
| accept statement | select_statement

by:
compound_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:

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.

5.2 Assignment Statements

Replace¢ paragraph 4:

Thg variable name of an assignment_statement is expected to be of any nonlimited type. The expected type for
the fexpression is the type of the target.

by:

Thg 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.

Replace¢ paragraph 5:
Thg target denoted by the variable name shall be a variable.
by:
Thg target denoted by the variable name shall be a variable of a nonlimited type.
Delete paragraph 16:

3 The values of the discriminants of an object designated by an a€gess value cannot be changed (not even by assigning
a complete value to the object itself) since such objects are always 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_specification ;

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_progranmunit_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 s
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 operator_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_and_resdlt_profile ::= [formal_part] return subtype_mark
by:

parametér,and_result_profile ::=
[formal”part] return [null_exclusion] subtype_mark
| fformal_part] return access_definition

Replace paragraph 15:

parameter_specification ::=
defining_identifier_list : mode subtype_mark [:= default_expression]

| defining_identitier_list : access_definition [:= default_expression]

by:

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:

by:

The nominal subtype of a formal parameter is the subtype denoted by the subtype_mark, or defined by the
access_definition, in the parameter_specification.

Thg nominal subtype of a formal parameter is the subtype determined by the optional null_exclusion and the
suljtype_mark, or defined by the access_definition, in the parameter_specification. The nominal subtype 0f a
fungtion result is the subtype determined by the optional null_exclusion and the subtype_mark, or defined by the
acgess_definition, in the parameter_and_result_profile.

Replace paragraph 24:

by:

Anaccess parameter is a formal in parameter specified by an access_definition. An access parameter is of an
anonymous general access-to-variable type (see 3.10). Access parameters allow dispatching calls to be controlled by
accpss values.

Anlaccess parameter is a formal in parameter specified by an access_definition:=-An access result type is a function
resylt type specified by an access_definition. An access parameter or result\type is of an anonymous access type
(se¢ 3.10). Access parameters of an access-to-object type allow dispatching-calls to be controlled by access values.
Acdess parameters of an access-to-subprogram type permit calls to subprograms passed as parameters irrespective of
thefr accessibility level.

Replace paragraph 27:

by:

e For any access parameters, the designated subtype of the parameter type.

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:

by:

e For any result, the result subtype.

e For any nonaccess result, the nominal subtype of the function result.
e For any access result type of an access-to-object type, the designated subtype of the result type.

e Forg@nyraccess result type of an access-to-subprogram type, the subtypes of the profile of the result type.

Replace¢ paragraph 30:

by:

70

A shbprogram 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".

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:

The elaboration of a subprogram_declaration or an abstract_subprogram_declaration has no effect.
by:

The elaboration of a subprogram_declaration has no effect.

6.3 Subprogram Bodies

Replace paragraph 2:

subprogram_body ::=
subprogram_specification is
declarative_part
begin
handled_sequence_of_statements
end [designator];

by:

subprogram_body ::=
[overriding_indicator]
subprogram_specification is
declarative_part
begin
handled_sequence_of_statements
end [designator];

6.3.1 Conformance Rules

Replace paragraph 10:

e asubprogram declared immediately within a protected_body.
by:

e asubprogram declared immediately within a protected_body;

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

Insert after paragraph 13:
e  The default calling'convention is entry for an entry.
the new paragraph:

e The calling.convention for an anonymous access-to-subprogram parameter or anonymous access-to-
subprogtam result is protected if the reserved word protected appears in its definition and otherwisd is the
convention of the subprogram that contains the parameter.

Replace paragraph 15:

Two.profiles are type conformant if they have the same number of parameters, and both have a result if eitherf does,
and corresponding parameter and result types are the same, or, for access parameters, corresponding designatgd types
are the same.

by:
Two profiles are type conformant if 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:

the ne

Two discrete_subtype_definitions are fully conformant if they are both subtype_indications or are both ranges,
the subtype_marks (if any) denote the same subtype, and the corresponding simple_expressions of the ranges (if

anyj fuﬂ_y comfornT

v.I/ paragraph:
Thg prefixed view profile of a subprogram is the profile obtained by omitting the first parameter of that subprogram.
Thdre is no prefixed view profile for a parameterless subprogram. For the purposes of defining subtype and mode

confformance, the convention of a prefixed view profile is considered to match that of either an entry ora'protected
opdration.

6.3.2 |Inline Expansion of Subprograms

Insert after paragraph 6:

Forfeach call, an implementation is free to follow or to ignore the recommendation expressed by the pragma.

the new paragraph:

An fimplementation 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:

by:

Thq name or prefix given in a procedure_call_statement shall resolve to denote a callable entity that is a
profedure, or an entry renamed as (viewed as) a peécedure. The name or prefix given in a function_call shall
res¢lve 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.

Thq name or prefix given in a procedure_call_statement shall resolve to denote a callable entity that is a
profedure, or an entry renamed,as\(Viewed as) a procedure. The name or prefix given in a function_call shall
res¢lve to denote a callable entity’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_dereference of an access-to-subprogram value.

Replace paragraph 10:

by:

72

Forjthe execuytion of a subprogram call, the name or prefix of the call is evaluated, and each
parameterassociation 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
subpfegram_body is then executed. Finally, if the subprogram completes normally, then after it is left, any

necessary assigmng back of Tormmat to actuat pararmeters OCCurs (See 0.4-1)-

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.with
executing a return statement.

Replace paragraph 12:

A function_call denotes a constant, as defined in 6.5; the nominal subtype of the constant is-given by the resy
subtype of the function.

by:
A function_call denotes a constant, as defined in 6.5; the nominal subtype of thé€ tonstant is given by the non|
subtype of the function result.

6.5 Return Statements

Replace paragraph 1:

A return_statement is used to complete the execution of th&uinnermost enclosing subprogram_body, entry
or accept_statement.

by:
A simple_return_statement or extended_return:_statement (collectively called a return statement) is usg
complete the execution of the innermost enclosing subprogram_body, entry_body, or accept_statement.

Replace paragraph 2:
return_statement ::= return [expfession];
by:
simple_return_statemeni-:= return [expression];

extended_return_statement ::=
return defining_identifier : [aliased] return_subtype_indication [:= expression] [do
handled_sequence_of_statements
end returnj;

return, subtype_indication ::= subtype_indication | access_definition

Replace paragraph 3:

Theexpression, if any, of a return_statement is called the return expression. The result subtype of a funct
thé subtype denoted by the subtype_mark after the reserved word return in the profile of the function. The

out

hinal

_body,

d to

on is

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:

by:

A function body shall contain at least one return_statement that applies to the function body, unless the function
contains code_statements. A return_statement shall include a return expression if and only if it applies to a

fu . Lad
netott OOy~

A fpnction body shall contain at least one return statement that applies to the function body, unless the functign
contains code_statements. A simple_return_statement shall include an expression if and only if it applie§ to a
funftion body. An extended_return_statement shall apply to a function body.

Forlan 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 typerof-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_definition, the return_subtype_indication
shall be an access_definition. The subtype defined by the acgess’ definition shall statically match the
result subtype of the function. The accessibility level of thisanefiymous access subtype is that of the result
subtype.

Forany 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 use of an operator), or a qualified_expression or
parenthesized expression whose operand is gne 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 statically deeper than that of the master that elaborated the function body. If the
result subtype has one or more unconstrained access discriminants, the accessibility level of the anonymous
access type of each access discfiinant, as determined by the expression of the simple_return_statement
or the return_subtype_indi¢ation, shall not be statically deeper than that of the master that elaborated the
function body.

Statlc Semantics

Within an extended_retlrn_ statement, the return object is declared with the given defining_identifier, with the
nominal subtype defined-by the return_subtype_indication.

Replace¢ paragraph.6:

by:

74

Forthe execution of a return_statement, the expression (if any) is first evaluated and converted to the result
subtype.

For the execution of an extended_return_statement, the subtype_indication or access_definition 1s elaborated.
This creates the nominal subtype of the return object. If there is an expression, it is evaluated and converted to the
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 the

racult o 1o olace ynda tho taog oftho ratiaen Abaoont 1o that A ftho valig oftha ovnracciog
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Delete paragraph 9:
e Ifitis limited, then a check is made that the tag of the value of the return expression identifies’the repult
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 word limited in its declaration;

Delete paragraph 15:

e acomposite type with a subcemponent of a return-by-reference type;

Delete paragraph 16:

e aprivate type whosé-full type is a return-by-reference type.

Delete paragraph 17:

If the result type is awreturn-by-reference type, then a check is made that the return expression is one of the following:

Delete paragraph 18:

e ~aname 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 a parenthesized expression or qualified expression whose operand is one of these kinds of expressions.

Replace paragraph 20:
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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Delete 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.

Replace paragraph 22:

by:

Finally, a transfer of control is performed which completes the execution of the callable construct to which the

t bk 4 1. 1 + FEE 11
retyrt T_SlAalTITITITt APPIICS, dIIU TTLULIIS U UIT UdIITT.

Forlthe execution of an extended_return_statement, the handled_sequence_of statements is executed. Within
thishandled_sequence_of_statements, the execution of a simple_return_statement that applies to the
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 performed-which
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 usedto-provide the initial value of an
objgct with a constrained nominal subtype, Constraint Error may be raised at thepoint of the call (after abandoning
the jexecution of the function body) if, while elaborating the return_subtype.dindication 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.

Replace¢ paragraph 24:

by:

return; - in a procedure\body, entry_body, or accept_statement
return Key Value (Last Index); - in a function body
return; -—-_inldprocedure body, entry_body,
—-*_ accept_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 Nodey

end return;

6.5.1 |Pragma No_Return

Insert new clause:

76

A gragma No<Return indicates that a procedure cannot return normally; it may propagate an exception or loop
forgver.

Syntpx

Thg 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});

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 procedure.cdA completion is not allowed for a
null_procedure_declaration.

Dynamic Semantics

The execution of a null procedure is invoked by, a subprogram call. For the execution of a subprogram call ona null
procedure, the execution of the subprogram- body has no effect.

The elaboration of a null_procedure_declaration has no effect.
Examples

procedure Simplify (Expr : in out Expression) is null; --see3.9
—-— By default, Simplify does nothing, but it may be overridden in extensions of Expression
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Section 7: Packages

7.1 Package Specifications and Declarations

Replace paragraph 5:

A package_declaration or generic_package_declaration requires a completion (a body) if it contains any
declarative item that requires a completion, but whose completion is not in its package_specification.

by:
Ap
basg

Replace

Thg
call
pad
pac
by:
Thg
pac
wol

dod
pad

ackage_declaration or generic_package_declaration requires a completion (a body) if it contains any
ic_declarative_item that requires a completion, but whose completion is not in its package_specification.

paragraph 6:

first list of declarative_items of a package_specification of a package other than a generic.formal package is
ed the visible part of the package. The optional list of declarative_items after the reserved'word private (of any
kage_specification) is called the private part of the package. If the reserved word private’does not appear, the
kage has an implicit empty private part.

first list of basic_declarative_items of a package_specification of a package other than a generic formal
kage is called the visible part of the package. The optional list of basic_decClarative_items after the reserved

d private (of any package_specification) is called the private part of the package. If the reserved word private
s not appear, the package has an implicit empty private part. Each list'of basic_declarative_items of a
kage_specification forms a declaration list of the package.

7.3 Private Types and Private Extensions

Replacg

by:

Replacg

Ap
anc
viey
viey

by:

paragraph 3:
private_extension_declaration ::=
type defining_identifier [discriminant_part] is
[abstract] new ancestor_subtype_indication with private;

private_extension_declaration ::=
type defining_identifier [discriminant_part] is
[abstract] [limited | synchronized] new ancestor_subtype_indication
[and interface_list] with private;

paragraph 6:

rivate type is limited if its declaration includes the reserved word limited; a private extension is limited if its
estor type is limited. If the partial view is nonlimited, then the full view shall be nonlimited. If a tagged partial
v is limited,\then the full view shall be limited. On the other hand, if an untagged partial view is limited, the full
v may be limited or nonlimited.

A

rivate type 1s imited if'its declaration includes the reserved word limited; a prix ate 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
in its definition. 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.

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

78

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 synchr
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-

007(E)

onized

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 e
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 privatg.part of an i
of a generic unit.

the new paragraph:

If the reserved word limited appears in a private_extension_declaration, the ancestof-type shall be a limite
If the reserved word synchronized appears in a private_extension_declaration, the ancestor type shall be a
interface.

Insert after paragraph 10:

If a private extension inherits known discriminants from the ancestor. Subtype, then the full view shall also inh
discriminants from the ancestor subtype, and the parent subtype of the full view shall be constrained if and on
ancestor subtype is constrained.

the new paragraph:

(tension

jstance

1 type.
limited

erit its
ly if the

If the full_type_declaration for a private extension is-a.derived_type_declaration, then the reserved word Imited

shall appear in the full_type_declaration if and onl)ifit also appears in the private_extension_declaration.

Replace paragraph 16:

A private extension inherits components (incldding discriminants unless there is a new discriminant_part spq
and user-defined primitive subprograms.from its ancestor type, in the same way that a record extension inheri
components and user-defined primitiye€-subprograms from its parent type (see 3.4).

by:

A private extension inherits\gomiponents (including discriminants unless there is a new discriminant_part spq
and user-defined primitive.subprograms from its ancestor type and its progenitor types (if any), in the same w
a record extension inherits components and user-defined primitive subprograms from its parent type and its
progenitor types (see 3.4).

Replace paragraph-19:

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 decla
thewvisible part of the package. If such a type is also limited, then no objects of the type can be declared outsi
scope of the full_type_declaration, restricting all object creation to the package defining the type. This allow

complete control over all storage allocation for the type. Objects of such a type can still be passed as paramet
however

cified)
s

cified)
ny that

ed in
le the
S

IS,

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:

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 — 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.

7 Tl £ad vzt toncion daoeclaration.

7.3.1

Replacg

by:

—Fhe-sneestor-typespeetiedinaprivate—extension—declarationmmd-theparent-typespeetfted-inthe-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 subpregram
that is inherited from the ancestor type and not overridden, the formal parameter names and default expressions (ifany)
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 parentitype can be any
type so long as the full view is a descendant of the ancestor type. The progenitor types specified if-a
private_extension_declaration and the progenitor types specified in the corresponding declatation 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.

Private Operations

paragraph 12:

9 Partial views provide assignment (unless the view is limited), membership tests, selected components for the
selection of discriminants and inherited components, qualificationgand explicit conversion.

9 Partial views provide initialization, membership tests, selected 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

Replacg

by:

Replacg

paragraph 5:

The deferred and full constants.shall have the same type;

The deferred and full constants shall have the same type, or shall have statically matching anonymous access
subtypes;

paragraph 6:

If the subtype defined by the subtype_indication in the deferred declaration is constrained, then the
subtypé 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;

by:

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 shal

1 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:

The completion of a deferred constant declaration shall occur before the constant is frozen (see 7.4).

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\nénlimited type is a
a) type for which the assignment operation is allowed.

by:

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 reseryved 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
parent type and any progenitor interfaces shall*be/limited.

In the following contexts, an expressiongfa 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 r

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 expressionefd record_component_association (see 4.3.1)

e the expressionfor 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_ .eomponent_association (see 4.3.3)

e _‘the'qualified_expression of an initialized allocator (see 4.8)
e ) "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)

A limited type is (a view of) a type for which copying (such as for an assignment_statement) is not allowedl.

view of

its

‘Replace-paragraph-3:
h-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;
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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.

Insert after paragraph 8:
Thdre are no predefined equality operators for a limited type.

the new paragraph:

Implementation Requirements

Forlan aggregate of a limited type used to initialize an object as allowed above, the implementation shall not create
a sgparate anonymous object for the aggregate. For a function_call of a type with a part that is of a task, protected,
or gxplicitly limited record type that is used to initialize an object as allowed above, the/implementation shall not
crejte a separate return object (see 6.5) for the function_call. The aggregate or fungtion_call shall be constructed
dirgctly in the new object.

Replace¢ paragraph 9:

13 The following are consequences of the rules for limited types:

by:

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.

Delete paragraph 10:

e An initialization expression is not allowédin an object_declaration if the type of the object is limited.

Delete 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.

Delete paragraph 13:

e A generic-formal parameter of mode in must not be of a limited type.

Delete paragraph-14:

14-Aggregates are not available for a limited composite type. Concatenation is not available for a limited array type.

Delete Waragraph 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 a limited type if the full declaration of the constant is of a nonlimited type.
Replace paragraph 23:

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).

by:
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;
pragma Preelaborable Initialization(Controlled):;

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 nully

Replace paragraph 7:
type Limited Controlled is abstract tagged limited-private;

by:
type Limited Controlled is abstract tagged limited private;
pragma Preelaborable Initialization(Limitéd\Controlled);

Replace paragraph 8:

procedure Initialize (Object : in gut-“Limited Controlled);
procedure Finalize (Object : in gut Limited Controlled);
private
. -- not specified by the Ianguage
end Ada.Finalization;

by:
procedure Initialize (Qbject : in out Limited Controlled) is null;
procedure Finalize (Object : in out Limited Controlled) is null;
private

. -- not specified by the language
end Ada.Finalizatdony

Replace paragraph 9:

A controlled type i$.a descendant of Controlled or Limited Controlled. The (default) implementations of Initfalize,
Adjust, and Finalize have no effect. The predefined "=" operator of type Controlled always returns True, sincp this
operator is ifcorporated into the implementation of the predefined equality operator of types derived from
Controlledj as explained in 4.5.2. The type Limited Controlled is like Controlled, except that it is limited and it lacks
the prifitive subprogram Adjust.

by:

A-controlled 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 gquality

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 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:

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.

by:

During the elaboration or evaluation of a construct that causes an object to be initialized by default, for every
controlled subcomponent of the object that is not assigned an initial value (as defined in 3.3.1), Initialize is called on

thaf
the
Replacg

Forj

anc

conl

pro
by:

Forj

pro

Replacg

For

subcomponent. Similarly, if the object that is initialized by default as a whole is controlled, Initialize is called en
object.
paragraph 11:

an extension_aggregate whose ancestor_part is a subtype_mark, for each controlled subcomponent of the
pstor part, either Initialize is called, or its initial value is assigned, as appropriate Initialize is calledon all
trolled subcomponents of the ancestor part; if the type of the ancestor part is itself controlledthe'Initialize
cedure of the ancestor type is called, unless that Initialize procedure is abstract.

an extension_aggregate whose ancestor_part is a subtype_mark denoting a eonitrolled subtype, the Initialize
cedure of the ancestor type is called, unless that Initialize procedure is abstract.

paragraph 17.1:

an aggregate of a controlled type whose value is assigned, other than by ‘an assignment_statement or a

retyirn_statement, the implementation shall not create a separate anonymous object for the aggregate. The

agg
targ

by:
For
imp
con

Replacg

by:

regate value shall be constructed directly in the target of the assigiment operation and Adjust is not called on the
et object.

an aggregate of a controlled type whose value is assignhed, other than by an assignment_statement, the
lementation shall not create a separate anonymous object for the aggregate. The aggregate value shall be
structed directly in the target of the assignment.epetation and Adjust is not called on the target object.

paragraph 21:

e For an aggregate or function caltwhose 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 ifthe 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(ofjthe above permissions and perform the assignment one component at a time (for an
overlapping‘arfay assignment), or not at all (for an assignment where the target and the source of the
assignment are the same object). Even if an anonymous object is created, the implementation may move its
valug @ the target object as part of the assignment without re-adjusting so long as the anonymous object has
noaliased subcomponents.

o For an aggregate or function call whose value is assigned into a target ohject 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 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:
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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 Initiali

ze 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

e the assignment operations associated with omitted Adjust calls are also omitted.

7.6.1 Completion and Finalization

Replace paragraph 2:

by:

Replace paragraph 3:

by:

Replace paragraph 9:

This permission applies to Adjust and Finalize calls even if the implicit calls have additional external effeefs.

The execution of a construct or entity is complete when the end of that execution has been. xeached, or when a
of control (see 5.1) causes it to be abandoned. Completion due to reaching the end of-éxecution, or due to the

transfer
transfer

of control of an exit_, return_, goto_, or requeue_statement or of the selection of aterminate_alternativg is
normal completion. Completion is abnormal otherwise — when control is transfetred out of a construct due tp abort

or the raising of an exception.

The execution of a construct or entity is complete when the end of thatéexecution has been reached, or when a
of control (see 5.1) causes it to be abandoned. Completion due tofeaching the end of execution, or due to the
of control of an exit_statement, return statement, goto_statement, or requeue_statement or of the select
terminate_alternative is normal completion. Completion is“abnormal otherwise — when control is transfery
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 4
as defined for the execution that is taking plage. Leaving an execution happens immediately after its completi
except in the case of a master: the execution*of 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 construct ‘er-éntity is complete, it is /eff, meaning that execution continues with the next 4
as defined for the execution-that is taking place. Leaving an execution happens immediately after its completi

transfer
transfer
onofa

ed out

ction,
b,

ction,
b,

except in the case of a masiter: the execution of a body other than a package_body; the execution of a statement;

or the evaluation of an eXpression, 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 affter it is

complete, and before it is left.

o~ < If the object is of a composite type, then after performing the above actions, if any, every componen
object is finalized in an arbitrary order, except as follows: if the object has a component with an accg
discriminant constrained by a per-object expression, this component is finalized before any compong
do not have such discriminants; for an object with several components with such a discriminant, they

of the
ss

nts that
are

by:

Tmalized m the reverse o1 the order or their component_daeciarations.

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:

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.

Th

e 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
allgcators 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
ancpstor type; the finalization of these objects is called the finalization of the collection. After the finalization of a
magter 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:

Thg target of an assignment statement is finalized before copying in the new value, as explaihed in 7.6.

Thg target of an assignment_statement is finalized before copying in the new value, as explained in 7.6.

Replace paragraph 13:

by:

Ift

lhe object_name in an object_renaming_declaration, or the actualparameter for a generic formal in out

parfmeter in a generic_instantiation, denotes any part of an anonymous-oObject created by a function call, the
anojnymous object is not finalized until after it is no longer accessibleyvia any name. Otherwise, an anonymous object

cre

ited by a function call or by an aggregate is finalized no latér’than the end of the innermost enclosing

deglarative_item or statement; if that is a compound_statement, the object is finalized before starting the
exepution of any statement within the compound_statement.

Thg master of an object is the master enclosing its<¢réation whose accessibility level (see 3.10.2) is equal to that of

the

object.

Replac¢ paragraph 13.1:

by:

If atransfer of control or raising of an exception occurs prior to performing a finalization of an anonymous object,

the
ma

anonymous object is finalized:a§ part of the finalizations due to be performed for the object's innermost enclosing
ter.

In the case of an expression that is a master, finalization of any (anonymous) objects occurs as the final part of
evalJuation of the expression.

Replace paragraph<16:

by:

86

e Foran 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
is raised.

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 invoked by the transfer 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 finali

ed

when the exception occurred, and no later than the point where normal execution would have continued. Ay
finalizations due to be performed up to that point are performed before raising Program_Error.

other
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Section 8: Visibility Rules

8.1 Declarative Region

Insert after paragraph 4:

e aloop_statement;

the ne

e anextended return_statement;

Thg scope of a declaration always contains the immediate scope of the declaration. In addition,(fora given
declaration that occurs immediately within the visible part of an outer declaration, or is a public'child of an outer
declaration, the scope of the given declaration extends to the end of the scope of the outef\declaration, except that the

scope of a library_item includes only its semantic dependents.
the new paragraph:

Thg scope of an attribute_definition_clause is identical to the scope of a decldration that would occur at the point
of the attribute_definition_clause.

8.3 Iisibility

Insert after paragraph 12:

e An implicit declaration of an inherited subprogramroverrides a previous implicit declaration of an inherited
subprogram.

the new paragraphs:
e Iftwo or more homographs are impli¢itly declared at the same place:

e If at least one is a subprogram 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. df;more than one such homograph remains that is not thus overridden, then they
are all hidden from all visibility.

e  Otherwise (alkare null procedures, abstract subprograms, or require overriding), then any null
procedure/overrides all abstract subprograms and all subprograms that require overriding; if more than
one such homograph remains that is not thus overridden, then if they are all fully conformant with one
another,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

13 .
UCCldIdallOIL.

by:

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:

by:

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.

Insert after paragraph 23:

the new paragraph:

Replace paragraph 26:

by:

e The declaration of a library unit (including a library_unit_renaming_declaration) is hidden from

1

visibility at places outside its declarative region that are not within the scope of a nonlimited_mwith_¢lause
that mentions it. The limited view of a library package is hidden from all visibility at places that are pot

within the scope of a limited_with_clause that mentions it; in addition, the limited view isshidden fi
visibility within the declarative region of the package, as well as within the scope of an¥
nonlimited_with_clause that mentions the package. Where the declaration of thedimited view of a
is visible, any name that denotes the package denotes the limited view, including-those provided by 3
package renaming.

e For each declaration or renaming of a generic unit as a child of some parent generic package, there i
corresponding declaration nested immediately within each instance ofithe’parent. Such a nested decl
is hidden from all visibility except at places that are within the scop&-of a with_clause that mentions
child.

e A declaration is also hidden from direct visibility wher¢’hidden from all visibility.

An attribute_definition_clause is visible everywhere within its scope.

A non-overridable declaration is illegal if there is a homograph occurring immediately within the same declar]
region that is visible at the place of the declaration, and is not hidden from all visibility by the non-overridabl
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

om all

package

a
hration
the

htive

b
9

corresponding stub, and the homegraph and the mentioned library unit are both declared immediately within fhe same

declarative region. These rules also apply to dispatching operations declared in the visible part of an instance
generic unit. However,they do not apply to other overloadable declarations in an instance; such declarations
have type conformant profiles in the instance, so long as the corresponding declarations in the generic were n
conformant.

A non-ovetridable declaration is illegal if there is a homograph occurring immediately within the same declar]
region‘that is visible at the place of the declaration, and is not hidden from all visibility by the non-overridabl
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 compilation unit is illegal if it mentions
with_clause) some library unit, and there is a homograph of the library unit that is visible at the place of the

of a
nay
t type

htive

b
9

(ina

same

{‘nmpilnfinn unit_and the hnmngrqph and the mentioned librarv unit are both declared immediatelyv within the.

declarative region. These rules also apply to dispatching operations declared in the visible part of an instance

ofa

generic unit. However, they do not apply to other overloadable declarations in an instance; such declarations may
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:

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

LegL lity Rotes

Ifa

h abstract_subprogram_declaration, null_procedure_declaration, subprogram_body,

subprogram_body_stub, subprogram_renaming_declaration, generic_instantiation of a subprogram, or
subprogram_declaration other than a protected subprogram has an overriding_indicator, then:

In 4
of 4

Exa

Thd
at a

Th

oy

Co

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 at'the place of the
declaration or body;

e if the overriding_indicator is not overriding, then the operation shall not override any homograph (at any
place).

ddition to the places where Legality Rules normally apply, these rules also apply(in the private part of an instance
generic unit.

NOTES

8 Rules for overriding_indicators of task and protected entries and, 6f protected subprograms are found in 9.5.2 and
9.4, respectively.

iples

use of overriding_indicators allows the detection of errOrsvat compile-time that otherwise might not be detected
[1. 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 récord ...;

overriding
procedure Append(Q : in out Secuxiity Queue; Person : in Person Name);

overriding
procedure Remove First(Q : 4n out Security Queue; Person : in Person Name) ;

overriding
function Cur Count (Q <\in Security Queue) return Natural;

overriding
function Max Coun{ (Q : in Security Queue) return Natural;

not overriding
procedure Arrkest (Q : in out Security Queue; Person : in Person Name);

first four subprogram declarations guarantee that these subprograms will override the four subprograms inherited

fror the Queue)interface. A misspelling in one of these subprograms will be detected by the implementation.
\%

ersely;-the declaration of Arrest guarantees that this is a new operation.

8.4 UseCilauses

Replace paragraph 5:

Ap

by:
Ap

90

ackage_name of a use_package_clause shall denote a package.

ackage_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
in a use_type_clause if it is determined by a subtype_mark of that clause.

Replace paragraph 8:

For each package denoted by a package name of a use_package_clause whose scope encloses a place; edch
declaration that occurs immediately within the declarative region of the package is potentially use-yisible at this place
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 T is potentially
use-visible at this place if its declaration is visible at this place.

by:

For each package named in a use_package_clause whose scope encloses a placel each declaration that occpirs
immediately within the declarative region of the package is potentially use-visible at this place if the declaratipn is
visible at this place. For each type 7" or T'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 visiljle at
this place.

8.5.1 Object Renaming Declarations

Replace paragraph 2:

object_renaming_declaration ::=
defining_identifier : subtype_mark renames object_name;

by:
object_renaming_declaration ::=
defining_identifier : [null_exclusionjsubtype_mark renames object_name;
| defining_identifier : access_defifiition renames object_name;
Replace paragraph 3:
The type of the object_name shall resolve to the type determined by the subtype mark.
by:

The type of the object.name shall resolve to the type determined by the subtype_mark, or in the case wherg the

type is defined byran access_definition, to an anonymous access type. If the anonymous access type is an acpess-to-
object type, the\type of the object_name shall have the same designated type as that of the access_definitiop. If the
anonymous,access type is an access-to-subprogram type, the type of the object name shall have a designated profile
that is type conformant with that of the access_definition.

Insert.after paragraph 4:
The renamed entity shall be an object.

the new paragraphs:

In the case where the type is defined by an access_definition, the type of the renamed object and the type defined
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.

Replace paragraph 5:

Thd renamed entity shall not be a subcomponent that depends on discriminants of a variable whose nominal subtypg
is upconstrained, 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;
thege 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 ifdefinite, its type shall not be a descendant of an untagged generic formal derived type.

by:
Thq 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 initial value. A slice of an array
sha]l 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 anif: These rules also apply for a
renfming 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 géneric formal derived type.

Replace¢ paragraph 6:

Anobject_renaming_declaration declares a new view of the renamed ‘object whose properties are identical to
thoge 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 renaming (any constraint implied by the subtype_mark of the
object_renaming_declaration is ignored).

by:
Anobject_renaming_declaration declares a newview of the renamed object whose properties are identical to
thoge of the renamed view. Thus, the properties-of the renamed object are not affected by the
renaming_declaration. In particular, its value 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
suljtype_mark or access_definition of the object_renaming_declaration is ignored).

8.5.3 [Package Renaming Declarations

Insert after paragraph 3:
Thg renamed entityshall be a package.

the new paragraph:

If the package name of a package_renaming_declaration denotes a limited view of a package P, then a name
tha{ denotes the package_renaming_declaration shall occur only within the immediate scope of the renaming or
the [seop€ 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:

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 ::=
[overriding_indicator]
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 unit G, and the
subprogram_renaming_declaration occurs within the body of a generic unit-G or within the body
generic unit declared within the declarative region of the generic unit G, thén the corresponding para
or result subtype of the formal subprogram of G shall have a null_exelusion;

e otherwise, the subtype of the corresponding parameter or result type)of the renamed callable entity s}
exclude null. In addition to the places where Legality Rules notmally apply (see 12.3), this rule appl
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 s

ofa
meter

hall
es also

hall

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 beanode-conformant with that of the renamed callable entit)
the subprogram it declares takes its convention fram‘the renamed subprogram; otherwise, the profile shall be
subtype-conformant with that of the renamed callable entity and the convention of the renamed subprogram sl
be Intrinsic. A renaming-as-body is illegal if the'declaration occurs before the subprogram whose declaration
completes is frozen, and the renaming renames the subprogram itself, through one or more subprogram renan
declarations, none of whose subprograms has been frozen.

the new paragraph:
The callable entity name of ‘arenaming 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 Contextof Overload Resolution

Replace paragraph 17:

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 ing
atype is the object or value of the type that is associated with the execution that evaluates the usage name.

by:

F and

nall not
it
ing

tance of

It a usage name appears within the declarative region ot 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:

by:

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:

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

proyide 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 designated-type 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 aceessrto-subprogram type whose
designated profile is type-conformant with that of 7.

Replace¢ paragraph 27:

by:

94

Whien the expected type for a construct is required to be a single type in algiven class, the type expected for the
construct shall be determinable solely from the context in which the consfruct appears, excluding the construct itself,
butlusing the requirement that it be in the given class; the type of the-Construct is then this single expected type.
Furthermore, the context shall not be one that expects any type i some class that contains types of the given class; in
parficular, the construct shall not be the operand of a type_cofiversion.

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 which'the construct appears, excluding the construct itself, but using
the frequirement that it be in the given class. Furthermore, the context shall not be one that expects any type in some
clags that contains types of the given class; ingparticular, 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];

007(E)

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'a task_body, and every task_body shall be the conj
of some task declaration.

Insert after paragraph 9.1:
For a task declaration without a task_definifion, a task _definition without task_items is assumed.
the new paragraphs:

For a task declaration with an interfaéé_list, the task type inherits user-defined primitive subprograms from g
progenitor type (see 3.9.4), in the,same way that a derived type inherits user-defined primitive subprograms fi
progenitor types (see 3.4). If the-first parameter of a primitive inherited subprogram is of the task type or an aj
parameter designating the task type, and there is an entry_declaration for a single entry with the same identi
within the task declaration; whose profile is type conformant with the prefixed view profile of the inherited
subprogram, the inhetited subprogram is said to be implemented by the conforming task entry.

Legality Rules

A task declatatjon requires a completion, which shall be a task_body, and every task_body shall be the conj
of some task declaration.

Eachrinterface_subtype mark of an interface_list appearing within a task declaration shall denote a limite
interface type that is not a protected interface.

Fhe prefixed view profile of an explicitly declared primitive subprogram of a tagged task type shall not be tyy
conformant with any entry of the task type, if the first parameter of the subprogram is of the task type or is an

pletion

ach
om its
ceess
fier

pletion

S
acCess

parameter designating the task type.

For each primitive 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
normally apply (see 12.3), these rules also apply in the private part of an instance of a generic unit.

© ISO/IEC 2007 — All rights reserved

Rules

95


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

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

Replace paragraph 19:

by:

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).

2 Other than in an access_definition, the name of a task unit within the declaration or body 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).

Replacg

by:

Replacg

by:

9.2 T

Replace

At
oce

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).

4 A task type is a limited type (see 7.5), and hence precludes use of assignment_statements.and 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 identificationpurposes. 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:7.1).

paragraph 24:

task type Keyboard Driver (ID : Keyboard ID
entry Read (C : out Character);
entry Write(C : in Character);

end Keyboard Driver;

New @B) is

task type Keyboard Driver (ID : KeyboardyID
new Serial Device with --see3.9.4
entry Read (C : out Character);
entry Write(C : in Character);
end Keyboard Driver;

New ID) is

[ask Execution - Task Activation

paragraph 2:

isk object (which represgnts one task) can be created either as part of the elaboration of an object_declaration
urring immediately within some declarative region, or as part of the evaluation of an allocator. All tasks created

by the elaboration of @bject_declarations of a single declarative region (including subcomponents of the declared

obj
tog
fo

=

by:
At

bcts) are activated together. Similarly, all tasks created by the evaluation of a single allocator are activated
bther. The agtivation of a task is associated with the innermost allocator or object_declaration that is responsible
its creatiQf:

iskObject (which represents one task) can be a part of a stand-alone object, of an object created by an allocator,

or of an anonymous object of a limited type, Of a coextension ol one of these. All tasks that are part or coextensions
of any 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.

96
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by:
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:

A faal tad il 1 4 £ all o —il 4 41 MG PN | thal ot £ 1 1 S
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allocator, after completing any initialization for the object created by the allocator, and prior to returningthd new
access value.

by:
For tasks that are part or coextensions of a single object that is not a stand-alone object, activatidns are initiatpd after
completing any initialization of the outermost object enclosing these tasks, prior to performing any other operfation on
the outermost object. In particular, for tasks that are part or coextensions of the object cr¢ated by the evaluatipn of an
allocator, the activations are initiated as the last step of evaluating the allocator, priorto feturning the new ag¢cess

value. For tasks that are part or coextensions of an object that is the result of a function call, the activations are not
initiated until after the function returns.

9.3 Task Dependence - Termination of Tasks

Insert after paragraph 3:

o Ifthe task is created by the elaboration of an object_degclaration, it depends on each master that indludes
this elaboration.

the new paragraph:
e  Otherwise, the task depends on the master‘ef the outermost object of which it is a part (as determined by the
accessibility level of that object — see 3:10.2 and 7.6.1), as well as on any master whose execution includes
that of the master of the outermost object.
Replace paragraph 7:
e  The task depends on some dempleted master;
by:

e The task depends on-some completed master; and

9.4 Protected Units and Protected Objects

Replace paragraph-2:
protected_type_declaration ::=
protected type defining_identifier [known_discriminant_part] [is protected_definition];
by:

protected_type_declaration ::=
protected type defining_identifier [known_discriminant_part] is

L Hy g 3 Lot 4l
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protected_definition;
Replace paragraph 3:

single_protected_declaration ::=
protected defining_identifier is protected_definition;

by:
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:

A protected_definition defines a protected type and its first subtype. The list of protected_operation_declarations
of a protected_definition, together with the known_discriminant_part, if any, is called the visible part of the
profected unit. The optional list of protected_element_declarations after the reserved word private is called the
priyate part of the protected unit.

the new paragraphs:

Forja protected declaration with an interface_list, the protected type inherits user-defined primitive subprograms
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 subprogram 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 sameGdentifier within the
protected declaration, whose profile is type conformant with the prefixed view profile of the inherited subprogram,
the [inherited subprogram is said to be implemented by the conforming protected subprogsam or entry.

Legdlity 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.

Eadh interface_subtype _mark of an interface_list appearing within a‘protected declaration shall denote a limited
intgrface type that is not a task interface.

Thg prefixed view profile of an explicitly declared primitive subpfogram of a tagged protected type shall not be type
confformant 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.

Forjeach 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 impleémented 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
norpnally apply (see 12.3),‘these rules also apply in the private part of an instance of a generic unit.

If ap inherited subprogram is implemented by a protected procedure or an entry, then the first parameter of the
inh¢rited subprogram shall be of mode out or in out, or an access-to-variable parameter.

If aprotected Subprogram declaration has an overriding_indicator, then at the point of the declaration:

e (ifthe overriding_indicator is overriding, then the subprogram shall implement an inherited subprogram;

o\ Vif 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 prot

ected

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).

Replace paragraph 23:

15 A protected type is a limited type (see 7.5), and hence has neither an assignment operation nor predefined ¢
operators.

by:
15 A protected type is a limited type (see 7.5), and hence precludes use of assignment_statements and pred
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 correspondin
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 vari

9.5.1 Protected Subprograms and Protected Actions

Insert after paragraph 22:

21 From within a protected action, aminternal call on a protected subprogram, or an external call on a protecte]
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
protected action raise Program_Error. See H.5.

9.5.2 Entries and.Accept Statements

Replace paragraph 2;
entry_deelaration ::=
entry defining_identifier [(discrete_subtype_definition)] parameter_profile;
by:

entry_declaration ::=
[overriding_indicator]

quality

bfined

ble.

during a

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:

the new paragraphs:

An entry_declaration in a task declaration shall not contain a specification for an access parameter (see 3.10).

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 4ddifion to the places where Legality Rules normally apply (se€ 12.3), these rules also apply in the private part of
an instance of a generic unit.
Replace 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.
by:
24 A return statement (see 6.5) or a requeue_statement (see 9.5.4) may be used to completerthe execution of an
accept_statement or an entry_body.
9.6 Delay Statements, Duration, and Time
Replace paragraph 11:
subtype Year Number is Integer range 1901 2029;
subtype Month Number is Integer range 1 12;
subtype Day Number is Integer range 1 31;
subtype Day Duration is Duration range 0.0 86 _400.0;
by:
subtype Year Number is Integer range\1901 2399;
subtype Month Number is Integer rangeJ)l 12;
subtype Day Number is Integer ramnge 1 31;
subtype Day Duration is Duration¥range 0.0 86 400.0;
Replac¢ paragraph 24:
Thg functions Year, Month, Day, and Seeonds return the corresponding values for a given value of the type Time, as
appjropriate to an implementation-defined timezone; the procedure Split returns all four corresponding values.
Conversely, the function Time Of ¢ombines a year number, a month number, a day number, and a duration, into a
valgie of type Time. The operatérs)’+" and "-" for addition and subtraction of times and durations, and the relational
opdrators for times, have the conventional meaning.
by:
Thg functions Year, Month, Day, and Seconds return the corresponding values for a given value of the type Time, as
appjropriate to an‘implementation-defined time zone; the procedure Split returns all four corresponding values.
Conversely, thefunction Time Of combines a year number, a month number, a day number, and a duration, into a
valgie of type. Fime. The operators "+" and "-" for addition and subtraction of times and durations, and the relational
opdrators 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'First);

subtype Leap Seconds Count is Integer¢range -2047

procedure Difference (Left, Right in Time;
Days out{Day Count;
Seconds out Duration;

Leap Segonds

function "+" (Left TimeZ7Right Day Count)
function "+" (Left Day\Count; Right Time)
function "-" (Left Time; Right Day Count)
function "-" (Left, Right Time) return Day Count;

end Ada.Calendar.Arithmetic;

with Ada.CalendaxX.Time Zones;
package Ada.Cdlendar.Formatting is

—-— Day ofithe 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 Offseéet;

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

Time;
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 Duratdon);

Year Number;

Month Numbers

Day Numbe<cS

Hour Number;

Minute Number;

Second’ Number;

Secend Duration := 0.0;
Béblean := False;

Time Zone Time Zones.Time Offset := 0)
return Time;
function Time Of (Year Year Number;
N Montdh Month Number;
Day. Day Number;
Seconds Day_Duration = 0.0;
TLeap 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:

— funetien Jmoge {(Pale - Ulioe
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) &eturn String;
function Value (Elapsed Time : String) return Durationg

end Ada.Calendar.Formatting;

Type Time Offset represents the number of minutes difference between thédmiplementation-defined time zon
by Calendar and another time zone.

function UTC Time Offset (Date : Time := Clock)\xéturn Time Offset;

Returns, as a number of minutes, the difference betweénthe implementation-defined time zone of C§
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 :.-3in) Time;
Days : out Day Count;
Seconds :, out Duration;
Leap_Seconds : out Leap_Seconds_Count);

Returns the difference between Left and Right. Days is the number of days of difference, Seconds is
remainder seconds of differenee excluding leap seconds, and Leap Seconds is the number of leap s
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]
0, then Seconds + Duration(Leap Seconds) = Calendar."—" (Left, Right).

function "+" (Léfi : Time; Right : Day Count) return Time;
function "+" (Left : Day Count; Right : Time) return Time;

Adds a number of days to a time value. Time_Error is raised if the result is not representable as a va
type Time.

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
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;
Time Zone : Time Zones.Time Offset := 0)
return Day Number;

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 same dceuracy as Day Duration). The value returned is
always less than 1.0.

function Seconds Of (Hour : Hour Numbers
Minute : Minute Number;
Second : Second Nuwber := 0;
Sub_Second : Se@pnd 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 CalendariFime 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 see¢nd with a Sub_Second value of 0.0.

procedure Split (Seconds : in Day Duration;
Houkr : out Hour Number;
Miriute : out Minute Number;
Second : out Second Number;

Sub_ Second : out Second_Duration);

Splits Seeconds into Hour, Minute, Second and Sub_Second in such a way that the resulting values all belong
to theiwtespective subtypes. The value returned in the Sub_Second parameter is always less than 1.0.

functien Time Of (Year : Year Number;
Month : Month Number;
Day : Day Number;
Hour : Hour Number:
Minute : Minuge_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.

© ISO/IEC 2007 — All rights reserved



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

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

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
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 QpP(‘iﬁE‘(‘] by the other parameters Time_Fﬂ"nr is raised if the parameters do
not form a proper date or time. If Time Of is called with a Seconds value of 86_400.0, the value fetyirned 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 Offse® % 0);

Splits Date into its constituent parts (Year, Month, Day, Hour, Minute, Second, Sub_Second), relatiye to the
specified time zone offset. The value returned in the Sub_Secondjparameter is always less than 1.0.

procedure Split (Date : in Time;
Year : out Year Number
Month : out Month Number;
Day : out Day Number;
Hour : out HouryNuwber;
Minute : out Mipufe Number;
Second : out S€cend Number;

Sub Second : outiSecond Duration;
Leap Second: outjyBoolean;
Time Zone : An*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, Hour, Minute, Second, Sub_Second), relative to the specified time zone offset, and sets Leap_$econd
to False. If Date represents‘atime within a leap second, set the constituent parts to values corresponding to a
time one second earlierthan that given by Date, relative to the specified time zone offset, and sets
Leap_Seconds to Tnue"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 repfesents a
time within a leap second, set the constituent parts to values corresponding to a time one second earljer than
that given by Date, relative to the specified time zone offset, and sets Leap Seconds to True. The Va[ue

returned in the Seconds parameter is always less than 86_400.0.

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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Di

—

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 ormore, 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 rais€dif the string is not
formatted as described for Image, or the function cannot interpret the given string as\a)Duration value.

lementation Advice

implementation should support leap seconds if the target system supports them. Jf'leap seconds are not supported,

fference 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, WTC time can be safely calculated (within the accuracy of
the underlying time-base).

37 Calling Split on the results of subtracting Duration(UTC 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.

9.7.2 | Timed Entry Calls
Replace¢ paragraph 1:
A timed_entry_call issues an entry-call that is cancelled if the call (or a requeue-with-abort of the call) is not
selgcted before the expiration timeis 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
selgcted before the expiration time is reached. A procedure call may appear rather than an entry call for cases where
the [procedure might be implemented by an entry.
Replace¢ paragraph 3:
entry_call_alternative ::=
ehiry_call_statement [sequence_of_statements]
by:
entry_call_alternative ::=
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).
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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 actual parameters are evaluated, as for a simple
entry call (see 9.5.3). The expiration time (see 9.6) for the call is determined by evaluating the delay _expression of

41 aal 1+ F'H 41 . 1 etl - i
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by:
For the execution of a timed_entry_call, the entry _name, procedure_name, or procedure_prefix, and any gctual
parameters are evaluated, as for a simple entry call (see 9.5.3) or procedure call (see 6.4). The expiration timg (see
9.6) for the call is determined by evaluating the delay expression of the delay_alternative. Ifthe call is an pntry
call or a call on a procedure implemented by an entry, the entry call is then issued. Otherwise,.the call proceedls as
described in 6.4 for a procedure call, followed by the sequence_of statements of thedentry call_alternative; the
sequence_of statements of the delay_alternative is ignored.

9.7.3 Conditional Entry Calls

Replace paragraph 1:

A conditional_entry_call issues an entry call that is then cancelled ifit’is not selected immediately (or if a refjueue-
with-abort of the call is not selected immediately).

by:
A conditional_entry_call issues an entry call that is thefi.cancelled if it is not selected immediately (or if a refjueue-

with-abort of the call is not selected immediately). A procedure call may appear rather than an entry call for chses
where the procedure might be implemented by an.enfry.

9.7.4 Asynchronous Transfer of Control

Replace paragraph 4:
triggering_statement ::= entry~call_statement | delay_statement

by:
triggering_statement si=/procedure_or_entry_call | delay_statement

Replace paragraph 6:

For the executionyof an asynchronous_select whose triggering_statement is an entry_call_statement, the
entry_nameland actual parameters are evaluated as for a simple entry call (see 9.5.3), and the entry call is issued. If
the entry.call‘is queued (or requeued-with-abort), then the abortable _part is executed. If the entry call is seldcted

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 caII the

actua a entry call
(see 9.5. 3) or procedure call (see 6.4). If the call is an entry call ora call ona procedure 1mp1ernented by an entry, the
entry call is issued. If the entry call 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. 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.
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9.11 Example of Tasking and Synchronization

Replace paragraph 3:

task body Producer is
Char : Character;
begin
loop
.. == produce the next character Char
Buffer Write (Char) ;

f‘k — 200 T T Anl inal
————exit—whenCchar ST FHOF>
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 Persons=' null;
-— simulate serving a customer
end loop;
end Consumer;

Replace¢ paragraph 7:

Thg buffer object.contains an internal pool of characters managed in a round-robin fashion. The pool has two indices,
an In_Index denoting the space for the next input character and an Out_Index denoting the space for the next output
character.

by:

The buffer 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;

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!L&ngth) + 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 Wait;

procedure Apperid(Person : in Person Name) is

begin
if Coeunt = 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:

An‘i'ry Read (C - out Character)
when Count > 0 is
begin
C := Pool (Out Index);
Out Index := (Out Index mod Pool'Length) + 1;
Count := Count - 1;
end Read;

end Buffer;
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by:

110

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;
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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:

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 declaration is immedig
preceded by the reserved word private; it is otherwise public. A library unit is private orpublic according to

declaration. The public descendants of a library unit are the library unit itself, and the public descendants of i
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
library package. The limited view of a package contains:

e For each nested package_declaration, a declaration of thelirhited view of that package, with the s3
defining_program_unit_name.

e For each type_declaration in the visible part, an iricomplete view of the type; if the type declarati
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 immed
preceded by the reserved word private.

There is no syntax for declaring limited views 6f'‘packages, because they are always implicit. The implicit deg
of a limited view of a library package is not.the declaration of a library unit (the library package_declaratio
nonetheless, it is a library_item. The impli¢it declaration of the limited view of a library package forms an (i
compilation unit whose context_clause'is empty.

A library package_declaration is-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
separate clause of,a subunit), and each of its prefixes, shall not denote a renaming_declaration. On the oth
hand, a name thatidenotes a library_unit_renaming_declaration is allowed in a with_clause and other plac
where the name.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
separate clause of a subunit), and each of its prefixes, shall not denote a renaming_declaration. On the oth

tely
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hand, a name that denotes a library_unit_renaming_declaration is allowed in a nonlimited_with_clause apd other

places where the name of a library unit is allowed.

Replace paragraph 19:

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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Replace 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.

by:

A liprary_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 vigw of
its parent. The declaration of a library package depends semantically upon the declaration of its limited views, A
compilation unit depends semantically upon each library_item mentioned in a with_clause of the compilation unit.
In 4ddition, if a given compilation unit contains an attribute_reference of a type defined in another.compilation
uni, then the given compilation unit depends semantically upon the other compilation unit. The sethantic dependence
reldtionship is transitive.

Dyngimic Semantics

Thg elaboration of the declaration of the limited view of a package has no effect.

10.1.2 Context Clauses - With Clauses

Replace¢ paragraph 4:
with_clause ::= with library unit name {, library_unit name};

by:

with_clause ::= limited_with_clause | nonlimited_with_clause

limited_with_clause ::= limited [private] with library upit name {, library_unit name};

nonlimited_with_clause ::= [private] with library_unit.hame {, library_unit name};

Replace¢ paragraph 6:
Aliprary_item is mentioned in a with_clause:if'it is denoted by a library_unit_name or a prefix in the
witl_clause.

by:
A liprary_item (and the corresponding library unit) is named in a with_clause if it is denoted by a

libnary 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.

Replace¢ paragraph 8:

If alwith_clause of\a.given 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 4 (public dr private) descendant of that library unit.

by:

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 of a private descendant of that library 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.

112 © ISO/IEC 2007 — All rights reserved


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

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

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

e  aprivate part;
e abody, but not within the subprogram_specification of a library subprogram body;
e aprivate descendant of the unit on which one of these with_clauses appear; or

e apragma within a context clause.

A fibrary ftem mentioned in a fimited_wWith_Cfause shall be the implicit dectaration ot the timited view ot aJlibrary
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) declaration.
A limited_with_clause that names a library package shall not appear:
e in the context_clause for the explicit declaration of the named library package;

e in the same context_clause as, or within the scope of, a nonlimited_with_clause that mentions thg same
library package; or

e in the same context_clause as, or within the scope of, a use_clause that names an entity declared within
the declarative region of the library package.

Examples

package Office is
end Office;

with Ada.Strings.Unbounded;
package Office.Locations is

type Location is new Ada.Strings.Unlourided.Unbounded String;
end Office.Locations;

limited with Office.Departments; .-=fypes areincomplete
private with Office.Locations; ~— only visible in private part
package Office.Employees is

type Employee is private;

function Dept Of (Emp :»Employee) return access Departments.Department;
procedure Assign DepkEmp : in out Employee;
Dept : access Departments.Department) ;

private
type Employeg is
recoxrd
Dept : access Departments.Department;
Doc : Locations.Location;

end record;
end. . Office.Employees;
limited with Office.Employees;

package Office.Departments is
type Department is private;

function Manager Of (Dept : Department) return access Employees.Employee;
procedure Assign Manager (Dept : in out Department;
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 liprary_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
nanhe of a library package can be given in use_clauses and can be used to form expanded names, a library

sub
pac
inst
con

10.1.3

Replacg

by:

Replacg
Thgd

use

by:

Thg
use
sub)
(redursively).

10.1.4 The Compilation.Process

Replace¢ paragraph 3:

Thg¢ mechanisms for créating an environment and for adding and replacing compilation units within an environment

arc

by:

Thg¢ mechanisms for creating an environment and for adding and replacing compilation units within an environment

arc

program can be called, and instances of a generic library unit can be declared. If a child of a parent genetic
kage is mentioned in a nonlimited_with_clause, then the corresponding declaration nested within each visible
ance is visible within the compilation unit. Similarly, a library_item mentioned in a limited_with_clause of a
Wpilation unit is visible within the compilation unit and thus can be used to form expanded names.

Subunits of Compilation Units

paragraph 3:

subprogram_body_stub ::= subprogram_specification is separate;

subprogram_body_stub ::
[overriding_indicator]
subprogram_specification is separate;

paragraph 8:

parent body of a subunit is the body of the program umit denoted by its parent_unit_name. The term subunit is
1 to refer to a subunit and also to the proper_body“fa subunit.

parent body of a subunit is the body of the-program unit denoted by its parent_unit_name. The term subunit is
1 to refer to a subunit and also to the proper_body of a subunit. The subunits of a program unit include any
pnit that names that program unit as its, parent, as well as any subunit that names such a subunit as its parent

implementation defined.

implementation defined. The mechanisms for adding a compilation unit mentioned in a limited_with_clause to

an 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
applies, the implementation may also remove any compilation unit containing a call to that subprogram.

by:
When a compilation unit that declares or renames a library unit is added to the environment, the implementatjon may
remove from the environment any preexisting library_item or subunit with the same full expanded nanie. Wlen a
compilation unit that is a subunit or the body of a library unit is added to the environment, the implémentatio} may
remove from the environment any preexisting version of the same compilation unit. When a conipilation unit fhat
contains a body_stub is added to the environment, the implementation may remove any preexisting library_item or
subunit with the same full expanded name as the body_stub. When a given compilationunit 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 applies, the
implementation may also remove any compilation unit containing a call to that sibprogram.

10.1.5 Pragmas and Program Units

Replace paragraph 9:

An implementation may place restrictions on configuration pragmas, so long as it allows them when the envirpnment
contains no library_items other than those of the predefined-énvironment.

by:
An implementation may require that configuration pragmas that select partition-wide or system-wide options pe
compiled when the environment contains no library._items other than those of the predefined environment. Infthis
case, the implementation shall still accept configuration pragmas in individual compilations that confirm the ipitially
selected partition-wide or system-wide options.

10.1.6 Environment-Level Visibility Rules

Replace paragraph 2:

Within the parent_unit_name at the beginning of a library_item, and within a with_clause, the only declartions
that are visible are those-that are library_items of the environment, and the only declarations that are directly [visible
are those that are root library_items of the environment. Notwithstanding the rules of 4.1.3, an expanded nanje in a
with_clause may consist of a prefix that denotes a generic package and a selector_name that denotes a child of
that generic pagkage. (The child is necessarily a generic unit; see 10.1.1.)

by:
Withinjthe parent_unit_name at the beginning of an explicit library_item, and within a nonlimited_with_clause,
thieronly declarations that are visible are those that are explicit library_items of the environment, and the onlyj
declarations that are directly visible are those that are explicit root library_items of the environment. Within §
limited with clause, the only declarations that are visible are those that are the implicit declaration of the lifnited

view of a library package of the environment, and the only declarations that are directly visible are those that are the
implicit declaration of the limited view of a root library package.

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

Replace 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 explicit
declaration of the library package.

Replace¢ paragraph 9:

Thgq 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_item.0r any of its subunits depends
senjantically on the other library_item. In addition, if a given library_item or any of’ifS subunits has a pragma
Elaporate 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 onlys upon each library_item needed by
the [declaration of the other library unit.

by:
Thgq 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_item or any of its subunits depends
senjantically on the other library_item. In addition, if a given/library_item or any of its subunits has a pragma
Elaporate or Elaborate All that names another library unity.then there is an elaboration dependence of the given
library_item upon the body of the other library unit, and,for Elaborate All only, upon each library_item needed by
the [declaration of the other library unit.

10.2.1 Elaboration Control

Insert after paragraph 4:

A pragma Preelaborate\is.a’ library unit pragma.

the new paragraphs:

The form of a pragma Preelaborable Initialization is as follows:

pragma Preelaborable Initialization(direct_name);

Replac¢ paragraph9:

e  Thecreation 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.

116 © ISO/IEC 2007 — All rights reserved


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

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

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 pre¢laborated. 1{ a
library unit is preelaborated, then its declaration, if any, and body, if any, are elaborated priortoall non-
preelaborated library_items of the partition. The declaration and body of a preelaborated library 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 patt'of an instance of a ggneric
unit. In addition, all compilation units of a preelaborated library unit shall depend,semantically only on compjlation
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, alprotected type without entry_declarationsja
generic formal private type, or a generic formal derivedtype, 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) of @ record or protected type has preelaborable initialization if its
declaration includes a default_expression whose execution does not perform any actions prohibitegl in
preelaborable constructs as described*above, or if its declaration does not include a default expressidn and
its type has preelaborable initialization.

e A derived type has preelaborable initialization if its parent type has preelaborable initialization and (jin the
case of a derived record exténsion) if the non-inherited components all have preelaborable initializatjon.
However, a user-defined controlled type with an overriding Initialize procedure does not have preelgborable
initialization.

e A view of a type has preelaborable initialization if it is an elementary type, an array type whose component
type has preelaborable initialization, a record type whose components all have preelaborable initialiation,
or an interface type.

—

A pragma Preklaborable Initialization specifies that a type has preelaborable initialization. This pragma sha
appear in thewisible 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
direCt )name shall denote the first subtype of a private type, private extension, or protected type that is not af
imterface 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 rules
apply also in the private part of an instance of a generic 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:

Thd

purg is defined to be zero.

Leg

Replace
AQ

compilation units shall be pure, and they shall depend semantically only on compilation units of other library units

that

by:
Ap

compilation units shall be pure, and they shall depend“semantically only on compilation units of other library units

that
that

Replace

Ifa
the

resylts produced by an earlier.call on the same subprogram, provided that none of the parameters are of a limited

typ
par
oth

by:
If a

the
sub

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 viéw of
a type is presumed to have non-visible components whose default initialization evaluates such amallocator;

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 beero;

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.

Storage Size for an anonymous access-to-variable type declared at library level.jm"alibrary unit that is declared

lity Rules

paragraph 17:
ragma Pure is used to declare that a library unit is pure. If a pragima Pure applies to a library unit, then its

are declared pure.

ragma Pure is used to declare that a library unit is pure. If a pragma Pure applies to a library unit, then its

are declared pure. Furthermore, the full view of any partial view declared in the visible part of the library unit
has any available stream attributes shall support external streaming (see 13.13.2).

paragraph 18:

library unit is declared pure, then the implementation is permitted to omit a call on a library-level subprogram of
library unit if the results arenot'needed after the call. Similarly, it may omit such a call and simply reuse the

p, and the addresses and ‘values of all by-reference actual parameters, and the values of all by-copy-in actual
hmeters, are the samge as'they were at the earlier call. This permission applies even if the subprogram produces
r side effects when called.

library unit/is declared pure, then the implementation is permitted to omit a call on a library-level subprogram of
library unit if the results are not needed after the call. In addition, the implementation may omit a call on such a
program and simply reuse the results produced by an earlier call on the same subprogram, provided that none of

the

parameters nor any nhjr—-r“r accessible via access values from the parameters are of a limited type and the

add

resses and values of all by-reference actual parameters, the values of all by-copy-in actual parameters, and the

values of all objects accessible via access values from the parameters, are the same as they were at the earlier call.

Thi

Insert a
Ifa

s permission applies even if the subprogram produces other side effects when called.

fter paragraph 25:

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 @xception na
(that is, a re-raise statement) shall be within a handler, but not within a body enclosed by thathandler.

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 o
raise_statement with an exception_name, the named exception is'raised. For the execution of a re-raise sta
the exception occurrence that caused transfer of control to the innermost 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 o
raise_statement with an exception_name, the naméd ¢xception is raised. If a string_expression is present
expression is evaluated and its value is associated with the exception occurrence. For the execution of a re-r
statement, the exception occurrence that caused.transfer of control to the innermost enclosing handler is raise

Replace paragraph 6:

raise Ada.IO Exceptions.Name 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:

me

f a
ement,

f a

the
hise

| again.

With Ada.streams,;
package Ada.Exceptions is
pragma Preelaborate (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:

by:

type Exception Occurrence is limited private;
type Exception Occurrence Access is access all Exception Occurrence;
Null Occurrence : constant Exception Occurrence;

type Exception Occurrence is limited private;
pragma Preelaborable Initialization (Exception Occurrence);
type Exception Occurrence Access is access all Exception Occurrence;

Replace

by:

Replacg

by:

Replacg

Null Occurrence : constant Fxception Occurrence;
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);

procedure Raise Exception(E : in Exception Id;
Message : in String := "");
pragma No Return (Raise Exception);
function Exception Message (X : Exception Occurrence) returm String;
procedure Reraise Occurrence (X : in Exception Occurrené&g);

paragraph 5:

function Exception Identity(X : Exception Occurrénce)
return Exception Jd7
function Exception Name (X : Exception Occurrénce) return String;
—-— Same as Exception_Name(Exception_Identity(X)).
function Exception Information (X : Excep&l©On Occurrence) return String;

function Exception Identity(X : Exeeption Occurrence)
return“Exception Id;

function Exception Name (X : Excepfion Occurrence) return String;
—-— Same as Exception_Name(Exception” Identity(X)).

function Wide Exception Namei(X : Exception Occurrence)
return Wide String;
-— Same as Wide_Exception~Name(Exception_Identity(X)).

function Wide Wide Exception Name (X : Exception_Occurrence)
return Wide Wide~String;
-~ Same as Wide (Wide Exception Name(Exception ldentity(X)).

function Exception“Information (X : Exception Occurrence) return String;

paragraph 6:

procedure 8ave Occurrence (Target : out Exception_Occurrence;
Source : in Exception Occurrence);
function Save Occurrence (Source : Exception Occurrence)
return Exception Occurrence Access;
private
. —-— not specified by the language
end’ Ada.Exceptions;

by:

120

procedure Save Occurrence (Target : out Exception 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);
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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:

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

by:

© ISO/IEC 2007 — All rights reserved

by:

Replace paragraph 12:

by:

Replace paragraph™3:

by:

Replace paragraph-14:
p

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. For'an occurrence [raised
by a call to Raise Exception, the message is the Message parameter passed to Raise Ex€eption. For the occufrence
raised by a raise_statement with an exception_name and a string_expression, the miessage is the
string_expression. For the occurrence raised by a raise_statement with an excepfion_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 boundHl-

Reraise_Occurrence reraises the specified exception occurrence.

The Exception Name functions return the full expanded name 0fthe exception, in upper case, starting with a froot
library unit. For an exception declared immediately within package Standard, the defining_identifier is returged. The
result is implementation defined if the exception is declared within an unnamed block_statement.

The Wide_Wide Exception Name functions returir the full expanded name of the exception, in upper case, sfarting
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 Chardcter

(respectively, Wide Character);-etherwise, the sequence of characters is implementation defined, but no shorfer than
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 funftions
has lower bound 1.

Exception, Information returns implementation-defined information about the exception occurrence.

Exeeption_Information returns implementation-defined information about the exception occurrence. The retufned
String has lower bound 1.

Raise Exception and Reraise Occurrence have no effect in the case of Null Id or Null Occurrence.
Exception_Message, Exception_Identity, Exception_Name, and Exception_Information raise Constraint_Error for a
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:

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).

by:

Writ

Red
parf

11.4.2

= VEP-CTUN A VoW-C TPy ery Aetac ot o 41020 Brazana fo o o4 N
te—Exeeption—Oeetrrence-wiites-arepresentation-of-afrexeeptionoeetrenceto-a-streath:
d_Exception_Occurrence reconstructs an exception occurrence from a stream (including one written in a different
ition).

Pragmas Assert and Assertion_Policy

Insert new clause:

Pra
staf]
imp

Synf
Thg

A
Thd

Ap
Na

Thd
Stri

Legd

Thd
idel
Stat
A
uni
defi

Thd

bma Assert is used to assert the truth of a Boolean expression at any point within a sequence of declarations or
ements. Pragma Assertion Policy is used to control whether such assertions are to be ignored by the
lementation, checked at run-time, or handled in some implementation-defined manner.

x
form of a pragma Assert is as follows:

pragma Assert([Check =>] boolean_expression[, [Message =>}stking _expression]);
ragma Assert is allowed at the place where a declarative_item ora’statement is allowed.
form of a pragma Assertion_Policy is as follows:

pragma Assertion_Policy(policy_identifier);
ragma Assertion Policy is a configuration pragma.
e Resolution Rules

expected type for the boolean_expression of\apragma Assert is any boolean type. The expected type for the
ng expression of a pragma Assert is type-String.

lity Rules

policy identifier of a pragma Assertion Policy shall be either Check, Ignore, or an implementation-defined
tifier.

c Semantics

ragma Assertion_Policyns a configuration pragma that specifies the assertion policy in effect for the compilation
s to which it applies, Different policies may apply to different compilation units within the same partition. The
hult assertion poliey/is implementation-defined.

following language-defined library package exists:

package_Ada.Assertions is
pragma Pure (Assertions);

Assertion Error : exception;

procedure Assert (Check : in Boolean);
procedure Assert (Check : in 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:

if Check = False then
raise Ada.Assertions.Assertion Error;

errd—Tf 7
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 policy ineffect.
Implementation Permissions
Assertion_Error may be declared by renaming an implementation-defined exception'from another package.
Implementations may define their own assertion policies.
NOTES
2 Normally, the boolean expression in a pragma Assert should ngt«all functions that have significant side-effects
when the result of the expression is True, so that the particularassertion policy in effect will not affect normal ¢peration
of the program.
11.4.3 Example of Exception Handling
Replace paragraph 2:
with Ada.Exceptions;
use Ada;
package File System is
type File Handle is limited private;
by:
package File System is
type File Handlevis limited private;
Replace paragraph 6:
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,
"File not found: " & Name & ".");
end if;
end Open;
by:
package body File System is
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:
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 pPrmiqﬁinn to omit checks

Replace¢ paragraph 3:
The form of a pragma Suppress is as follows:

by:

The forms of checking pragmas are as follows:

Replace¢ paragraph 4:

pragma Suppress(identifier [, [On =>] name]);
by:
pragma Suppress(identifier);

pragma Unsuppress(identifier);

Replace¢ paragraph 5:
A gragma Suppress is allowed only immediately within a declarative. part, immediately within a
pagkage_specification, or as a configuration pragma.

by:

A checking pragma is allowed only immediately within a‘declarative_part, immediately within a
pagkage_specification, or as a configuration pragma.

Replace¢ paragraph 6:
Thg identifier shall be the name of a check. Thé name (if present) shall statically denote some entity.
by:
Thq identifier shall be the name of a ¢check.

Delete paragraph 7:

Forla pragma Suppress.that is immediately within a package_specification and includes a name, the name shall
denlote an entity (or several overloaded subprograms) declared immediately within the package_specification.

Replace¢ paragraph.8:

A gragma Suppress gives permission to an implementation to omit the named check from the place of the pragma
to the end‘6f the innermost enclosing declarative region, or, if the pragma is given in a package_specification and
includés‘a-name, 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
suppressed.

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 is
said to be suppressed.

A pragma Unsuppress revokes the permission to omit the named check (or every check in the case of All_Checks)
given by any pragma Suppress that applies at the point of the pragma Unsuppress. The permission is revoked for

Replace paragraph 11:

by:

Replace paragraph 13:

by:

Insert before paragraph 20:

the new paragraphs:

Delete paragraph21:

Replace paragraph 27:

The region to which the pragma Unsuppress applics. 11 there 1s No such permission at the point ol a pragma
Unsuppress, then the pragma has no effect. A later pragma Suppress can renew the permission.

When evaluating a dereference (explicit or implicit), check that the value of the name is not null, When passjng an
actual parameter to a formal access parameter, check that the value of the actual parameter is et null. When
evaluating a discriminant_association for an access discriminant, check that the value ofitlie" discriminant is|not
null.

When evaluating a dereference (explicit or implicit), check that the value of thé.name is not null. When conyerting
to a subtype that excludes null, check that the converted value is not null.

Division_Check
Check that the second operand is not zero for the operatioris /, rem and mod.

Division_Check
Check that the second operand is not zero for\the operations /, rem and mod.

Elaboration_Check
When a subprogram or protected\entry is called, a task activation is accomplished, or a generic instaptiation
is elaborated, check that the body of the corresponding unit has already been elaborated.

Accessibility Check
Check the accessibility level of an entity or view.

Allocation_Check
For an allocator, check that the master of any tasks to be created by the allocator is not yet complet¢d or
some dependents have not yet terminated, and that the finalization of the collection has not started.

Accessibility Check
Check the accessibility level of an entity or view.

nrEaor-S

by:

A 3 laxa totl 3 1 d+ 1 fari a0t [ A T 1 tots L 11 d+ d
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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 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
is possible to resuppress a check which has been unsuppressed by giving a pragma Suppress in an inner declarative
region.

Replace paragraph 30:
Exdmples of suppressing checks:
by:

Exdmples 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:

A generic_declaration declares a generic unit — a generic package, generic procedure or generic function, as
appropriate.

by:
A generic_declaration declares a generic unit — a generic package, generic procedure, or generic funetion, as
appropriate.

12.3 Generic Instantiation

Replace paragraph 2:

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];

by:
generic_instantiation ::=
package defining_program_unit_name is
new generic_package name [generic_actual_part);
| [overriding_indicator]
procedure defining_program_unit_nameis
new generic_procedure_name [generie, actual_part];
| [overriding_indicator]
function defining_designator is
new generic_function_name Jgeneric_actual_part];

12.4 Formal Objects

Replace paragraph 2:
formal_object ‘declaration ::=
definingidentifier_list : mode subtype_mark [:= default_expression]
by:

formal object_declaration ::=
defining_identifier_list : mode [null_exclusion] subtype_mark [:= default_expression]
{"defining_identifier_list : mode access_definition [:= default_expression];

Replace paragraph 5:

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:

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

For

BeIng access-to-constant types, ot
e shall both be access-to-subprogram types with subtype conformant designated profiles.
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 anether generic
unit G, and the instantiation containing the actual 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 actual matching the formal_object_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.

Delete paragraph 8:

Thd

Replace
Af
in,
of 1
if th

by:

Af
in,

type of a generic formal object of mode in shall be nonlimited.

paragraph 9:

brmal_object_declaration declares a generic formal object.“Phe default mode is in. For a formal object of mode
he nominal subtype is the one denoted by the subtype_matK in the declaration of the formal. For a formal object
hode in out, its type is determined by the subtype_mark'in the declaration; its nominal subtype is nonstatic, even
e subtype_mark denotes a static subtype.

brmal_object_declaration declares a generi¢ formal object. The default mode is in. For a formal object of mode
he 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 out,its type is determined by the subtype _mark or access_definition in the

dec
typ
den
Replace

In 4

init

pro
by:

In 4

alo1

Jaration; its nominal subtype is nonstatic, even if the subtype_mark denotes a static subtype; for a composite
b, its nominal subtype is unconstraified if the first subtype of the type is unconstrained, even if the subtype mark
otes a constrained subtype.

paragraph 10:

n instance, a formal.ebject_declaration of mode in declares a new stand-alone constant object whose
alization expression is the actual, whereas a formal_object_declaration of mode in out declares a view whose
berties are identical to those of the actual.

n instance, a formal_object_declaration of mode in is a fiull constant declaration and declares a new stand-
ne\constant object whose initialization expression is the actual, whereas a formal_object_declaration of mode in

out

declares a view whose properties are 1dentical to those ot 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.

128

© ISO/IEC 2007 — All rights reserved



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

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

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
| 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

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 determines.a class to which the formal type belongs. For a
formal_private_type_definition the reserved Words tagged and limited indicate the class (see 12.5.1). For g
formal_derived_type_definition the class i§’the derivation class rooted at the ancestor type. For other formal
the name of the syntactic category indicates-the class; a formal_discrete_type_definition defines a discrete {
and so on.

by:
The form of a formal_type_definition determines a category (of types) to which the formal type belongs. Fo
formal_private_type_definjtion the reserved words tagged and limited indicate the category of types (see 1
For a formal_derived(type definition the category of types is the derivation class rooted at the ancestor typ
other formal types, the name of the syntactic category indicates the category of types; a
formal_discretextype_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.

| types,
ype,

D.5.1).
E. For

Replace paragraph 8:

The formal type also belongs to each class that contains the determined class. The primitive subprograms of the type

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
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
implicit declaration declares a view of the predefined operator of the actual type, even if this operator has been
overridden for the actnal type The mles pr-{‘iﬁr‘ to formal derived types are gi\mn inl2s51

12.5.1 Formal Private and Derived Types

Replace¢ paragraph 1:

by:

Thg class determined for a formal private type can be either limited or nonlimited, and either tagged-oruntagged; no
mofe specific class is known for such a type. The class determined for a formal derived type is thé-derivation class
roofed at the ancestor type.

In ifs most general form, the category determined for a formal private type is all types;.but it can be restricted to only
norjlimited types or to only tagged types. The category determined for a formal derived type is the derivation class
roofed at the ancestor type.

Replace¢ paragraph 3:

by:

formal_derived_type_definition ::= [abstract] new subtype_mark [with-private]

formal_derived_type_definition ::=
[abstract] [limited | synchronized] new subtype_mark {[and interface_list] with private]

Replace¢ paragraph 5:

by:

Thg ancestor subtype of a formal derived type is th€ 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 fancestor type and the ancestor shall not'be a class-wide type. Similarly, the optional reserved word abstract shall
appear only if the ancestor type is a tagged type.

Thg 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 jancestor type and(the ancestor shall not be a class-wide type. Similarly, an interface_list or the optional reserved
wotds abstract or.synchronized shall appear only if the ancestor type is a tagged type. The reserved word limited or
synichronized shall appear only if the ancestor type and any progenitor types are limited types. The reserved word
synichronized shall appear (rather than limited) if the ancestor type or any of the progenitor types are synchronized
intdrfaces:

Thg 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:

130

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:

Tl £ dat 3 Jd_£ £ 1 3 ta it 3 fall
TTICCaTCEOT y GOTCTmICtTOT a ToTTIaT PrivatCTty pUTS-aS TOTIO W ST

Replace paragraph 17:

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
by:

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

Replace paragraph 20:

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 defihed by a
derived_type_definition (see:3\4).

by:
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 defihed by a
derived_type definition (see 3.4 and 7.3.1).

Replace paragraph 21:

For a formal derived type, the predefined operators and inherited user-defined subprograms are determined by the

ancestor type, and are implicitly declared at the earliest place, if any, within the immediate scope of the formdl type,
where the corresponding primitive subprogram of the ancestor is visible (see 7.3.1). In an instance, the copy ¢f such
an implicit declaration declares a view of the corresponding primitive subprogram of the ancestor of the formhl

ae ed-bype—even HS-PprHR eh beeH-overHade o e-ac pe—When-theancestorof theformal derived

type is itself a formal type, the copy of the implicit declaration declares a view of the corresponding copied operation
of the ancestor. 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.

by:

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 the
declarative region in which the formal type is declared, where the corresponding primitive subprogram of 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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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.

Insert after paragraph 23:
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.

the new paragraphs:

Dyngimic 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 ptrimitive 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 retGried.

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-indeterminate calls (see 3.9.2 and 5.2).
In the case where the tag would be statically determined to be that.of the formal type, the call raises
Program_Error. If such a function is renamed, any call on the renaming raises Program_Error.

Replace¢ 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"):

by:

9 In accordance with the general rule that the actual type shall belong to the category determined for the formal (see
12.5, "Formal Types"):

12.5.34 Formal Scalar Types

Replace¢ paragraph 1:

A formal scalar type is one definéd by any of the formal_type_definitions in this subclause. The class determined
for p formal scalar type is.discrete, signed integer, modular, floating point, ordinary fixed point, or decimal.
by:

A formal scalar type.is one defined by any of the formal_type_definitions in this subclause. The category
det¢rmined for@fermal scalar type is the category of all discrete, signed integer, modular, floating point, ordinary
fixdd point,.or decimal types.

12.5.3 “Formal Array Types

Replace 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.
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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-
type. If the general_access_modifier all applies to the formal, then the actual shall be a general acce§syto-y]
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-

type. If the general_access_modifier all applies to the formal, then the actual shall be@-general access-to-
type (see 3.10). If and only if the formal subtype excludes null, the actual subtype shallexclude null.

12.5.5 Formal Interface Types

Insert new clause:
The category determined for a formal interface type is the category of\all interface types.
Syntax
formal_interface_type_definition ::= interface_type_defjnition
Legality Rules
The actual type shall be a descendant of every progenitor of the formal type.

The actual type shall be a limited, task, protected,or synchronized interface if and only if the formal type is a
respectively, a limited, task, protected, or synehronized interface.

Examples
type Root Work Item is .t@gged private;

generic

type Managed Taskiis task interface;

type Work Item(X>) is new Root Work Item with private;
package Server~Mahager is

task type Server is new Managed Task with

entry, Start (Data : in out Work Item);

end Server;

end Sepver Manager;

This generic.allows an application to establish a standard interface that all tasks need to implement so they ca
managed-appropriately by an application-specific scheduler.

12,6 Formal Subprograms

onstant
ariable

onstant
ariable

h be

Replace paragraph 2:
formal_subprogram_declaration ::= with subprogram_specification [is subprogram_default];

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:

the ne

A qubprogram_default of null shall not be specified for a formal function or for a

for

Insert
Thd

the new paragraphs:

Forj

If a
ano
for
for
typ
for
CO

Thg actual subprogram for a formal_abstract_subprogram_declaration shall be a dispatching operation of the

CcO

Insert
Ifa

the ne

If a
par
giv
Thgd

thc‘e’]n it is equivalent to anexplicit actual parameter that is a usage name identical to the defining name of the formal.

default_name ::= name

al_abstract_subprogram_declaration.

er paragraph 8:

profiles of the formal and actual shall be mode-conformant.

a parameter or result subtype of a formal_subprogram_declaration that has an explicit null_exclusion:

e if the actual matching the formal_subprogram_declaration denotes a generi¢-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 ef the generic unit G, then the
corresponding parameter or result type of the formal subprogram of @ 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 privaté.part of an instance of a generic unit.

formal parameter of a formal_abstract_subprogram_declaration is of a specific tagged type T or of an
nymous access type designating a specific tagged type 7¢7'is called a controlling type of the
al_abstract_subprogram_declaration. Similarly, ifithe result of a
al_abstract_subprogram_declaration for a funétion is of a specific tagged type T or of an anonymous access
b designating a specific tagged type 7, T is called @controlling type of the
al_abstract_subprogram_declaration. A fermal_abstract_subprogram_declaration shall have exactly one
olling type.

olling type or of the actual type corresponding to the controlling type.

ter paragraph 10:

generic unit has a subprogram_default specified by a box, and the corresponding actual parameter is omitted,

paragraphs:

generic unit ias\a 'subprogram_default specified by the reserved word null, and the corresponding actual
hmeter is pmitted, then it is equivalent to an explicit actual parameter that is a null procedure having the profile
n in the\formal_subprogram_declaration.

subpregram declared by a formal_abstract_subprogram_declaration with a controlling type T is a

disj

atching operation of type T.

Replace paragraph 16:

by:

134

18 The actual subprogram cannot be abstract (see 3.9.3).

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 Image (X : Enum) return String is Enum'Image;

with procedure Update is Default Update;

with procedure Pre Action (X - 'iniT‘ram\ is nnnll: ——r/pfhu/fv tono action

with procedure WriEe(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_association}, 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 denote'a generic package (the template for the formal package); the forma
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

association shall have a default_expression or subprogram_default.

Replace paragraph.5:
any instance.of the template; otherwise, each actual parameter of the actual instance shall match the correspor
actual parameter of the formal package (whether the actual parameter is given explicitly or by default), as foll

by:
The actual shall be an instance of the template. If the formal_package_actual_part is (<>) or (others => <

parameter. If the formal. package_actual_part does not include "others => <>", each formal parameter without an

The actual shall be an instance of the template. If the formal_package_actual_part is (<>), then the actual ay be

ding
ows:

), then

the actual may be any instance of the template; otherwise, certain of the actual parameters of the actual instan

Ce shall

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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Replace paragraph 6:

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.

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.

Replace paragraph 10:

Thd
paqg
ger

by:
Thg
pad
dec
pac
sub

For
tho
cop

visible part of a formal package includes the first list of basic_declarative_items of the
kage_specification. In addition, if the formal_package actual_part is (<>), it also includes the
eric_formal_part of the template for the formal package.

visible part of a formal package includes the first list of basic_declarative_items of the
kage_specification. In addition, for each actual parameter that is not required to match, a cépy: of the
Jaration of the corresponding formal parameter of the template is included in the visible part-of the formal
kage. If the copied declaration is for a formal type, copies of the implicit declarations of th¢ primitive
programs of the formal type are also included in the visible part of the formal package.

the purposes of matching, if the actual instance 4 is itself a formal package, thefithe actual parameters of 4 are
e specified explicitly or implicitly in the formal_package_actual_part for @, plus, for those not specified, the
ies of the formal parameters of the template included in the visible part of 4/

Insert after paragraph 11:

For
tho
cop

the purposes of matching, if the actual instance 4 is itself a formalpackage, then the actual parameters of 4 are
e specified explicitly or implicitly in the formal_package_actual_part for 4, plus, for those not specified, the
ies of the formal parameters of the template included in thé visible part of 4.

the new paragraphs:

Exa

Exd

ples

mple of a generic package with formal packagé parameters.
with Ada.Containers.Ordered Mapsy --seed.18.6
generic

with package Mapping 1 is new Ada.Containers.Ordered Maps (<>);
with package Mapping 2 "is new Ada.Containers.Ordered Maps
(Key Type => Mapping l.Element Type,
others => <>);
package Ordered Join\is
-— Provide a "join" between two mappings

subtype Key\Type is Mapping 1.Key Type;
subtype Element Type is Mapping 2.Element Type;

function Lookup (Key : Key Type) return Element Type;

end Ordered Join;

Exd

mple of an instantiation of-a packace with formal nackaces:
T e T (<] 7 T S

136

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);

© ISO/IEC 2007 — All rights reserved



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

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

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:

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

idered to be part of the representation of the object, rather than being gaps between objects, if these bits are
ally read and updated.

Thg representation of an object consists of a certain number of bits (the size of the object). For an objéct of an
elementary type, these are the bits that are normally read or updated by the machine code when loadifg, storing, or
opdrating-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
addlitional bits are padding bits. For an elementary object, these padding bits are normallyread 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.

Replace¢ paragraph 11:

by:

Op¢rational 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 npt allowed for a descendant of a generic formal untagged type.

Op¢rational 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 type. A type-related representation item is not allowed for a
desgendant of a generic formal untagged type.

Insert affter paragraph 13:

A rgpresentation or operational item that is ndt’supported by the implementation is illegal, or raises an exception at
runftime.

the new paragraph:

A type_declaration is illegal ifit-has one or more progenitors, and a representation item applies to an ancestor, and
thig representation item conflicts-with the representation of some other ancestor. The cases that cause conflicts are
implementation defined.

Replace¢ paragraph 15.1¢

by:

138

In dontrast, whetheroperational aspects are inherited by a derived type depends on each specific aspect. When
opdrational aspécts are inherited by a derived type, aspects that were directly specified before the declaration of the
der|ved type;of (in the case where the parent is derived) that were inherited by the parent type from the grandparent
typ¢ arelinherited. An inherited operational aspect is overridden by a subsequent operational item that specifies the
sanjesaspect 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:

007(E)

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 be allocated at an
addressable location.

by:

e An implementation need not support a nonconfirming representatien(item if it could cause an aliased
or an object of a by-reference type to be allocated at a nonaddressable location or, when the alignme

object
ht

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 répresentation item if it could cause an aliased
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 nonconfitming representation item if it could cause an aliased
of a composite type, or an object whose type is’by-reference, to have a size smaller than that which v
have been chosen by default.

e An implementation need not support,a nonconfirming subtype-specific representation item specifyin
aspect of representation of an indéfinite or abstract subtype.

For purposes of these rules, the determination of whether a representation item applied to a type could cause
object to have some property is baséd solely on the properties of the type itself, not on any available informat
about how the type is used. In particular, it presumes that minimally aligned objects of this type might be decl
some point.

13.2 Pragma Pack

Insert after paragraph 6:

If a type isypacked, then the implementation should try to minimize storage allocated to objects of the type, p
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 comp

object

object
ould

=5

hn
on
ared at

ssibly

bnent

fieed not be aligned according to the Alignment of its subtype; in particular it need not be allocated on a stora

PC

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.
consists of an integral number of storage elements.
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the new paragraph:

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.

Delete paragraph 18:

Objects (including subcomponents) that are aliased or of a by-reference type should be allocated on storage

Replace
For
by:
For

Replace
X'A

by:
X'A

clementboumndaries:

paragraph 22:

a prefix X that denotes a subtype or object:

a prefix X that denotes an object:

paragraph 23:

lignment

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)5Fhe offset of a record
component is a multiple of the Alignment of the component. For an objéct that is not allocated under control
of the implementation (that is, one that is imported, that is allocated by, a user-defined allocator, whose
Address has been specified, or is designated by an access value ré¢turned 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.

lignment

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-ndultiple of X'Alignment (that is, the Address modulo the
Alignment is zero).

Delete paragraph 24:

Replace

by:

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.

paragraph 25:

Alignment may bespecified for first subtypes and stand-alone objects via an attribute_definition_clause;
the expression‘ofisuch 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 spetified. 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

140

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
erroneous if the object is not aligned according to the Alignment.

by:

For an object that is not allocated under control of the implementation, execution is erroneous if the object is hot
aligned according to its Alignment.
Replace paragraph 30:

e An implementation should support specified Alignments that are factors and multiples.of the numbey 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 tlype, or
array type, specifying an Alignment value that is zero or a power of twe, \subject to the following:

Replace paragraph 31:

e An implementation need not support specified Alignments for_ecombinations of Sizes and Alignments that
cannot be easily loaded and stored by available machinenstructions.

by:
e An implementation need not support an Alignment-clause for a signed integer type specifying an Alignment

greater than the largest Alignment value thatds\éver chosen by default by the implementation for any| signed

integer type. A corresponding limitation may be imposed for modular integer types, fixed point types,

enumeration types, record types, and artay.types.

Replace paragraph 32:

e An implementation need not support specified Alignments that are greater than the maximum Alignment the
implementation ever returns’by default.

by:

e An implementation\need not support a nonconfirming Alignment clause which could enable the creafion of
an object of an-elementary type which cannot be easily loaded and stored by available machine instrjictions.

e An implementation need not support an Alignment specified for a derived tagged type which is not a
multiple’of 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:

e ) Same as above, for subtypes, but in addition:

Insert-after paragraph 35:

s—Forstand=atoncHbrary=tevetobjects of staticatty constramedsubtypes; themptermentatiomrshoutdsdpport
all Alignments supported by the target linker. For example, page alignment is likely to be supported for such
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:

Thesize of an arrav nhjf-(“r should not inclnde its bounds

Thg recommended level of support for the Size attribute of objects is the same as for subtypes (see below), except
thaf only a confirming Size clause need be supported for an aliased elementary object.
Delete paragraph 43:

e A Size clause should be supported for an object if the specified Size is at least as large as itsSubtype's Size,
and corresponds to a size in storage elements that is a multiple of the object's Alignment.(if'the Alignment is
nonzero).

Replace¢ paragraph 50:
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:

by:
If the Size of a subtype allows for efficient independent addressability (se¢™9,10) on the target architecture, then the
Siz¢ of the following objects of the subtype should equal the Size of thelsubtype:

Insert affter paragraph 56:

e For a subtype implemented with levels of indirectiongthe Size should include the size of the pointers, but
not the size of what they point at.

the new paragraph:

e An implementation should support a Size.elduse for a discrete type, fixed point type, record type, or array
type, subject to the following:

e An implementation need not sipport 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 size 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:

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,
Write, Output, Read, Input, and Machine Radix.

by:

8 The following language-defined attributes are specifiable, at least for some of the kinds of entities to which they
- e e - = ey T e Cirre— g = — s < '...':."‘.

apply: Add AVIY Bt Orde OTMPOTIC Externat_Tag, mput, via ¢_Radix,

s & ]

Small, Storage Pool, StorageﬁSiize, Stream_Size, and Write.

Replace paragraph 85:

function My Read(Stream : access Ada.Streams.Root Stream Type'Class)
return T;
for T'Read use My Read; -- seel3.13.2

by:
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 aggrpgafp shall be static_and shall me‘iﬁ/ distinct in‘rPgPr codes for each valne of the ennimeration

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 specific nonlimited recoqd or
record extension subtype.

by:
The first_subtype local_name of a record_representation_clause shall denote a specific record or record
extension subtype.

Insert after paragraph 10:

The position, first_bit, and last_bit shall be static expressions. Fhevalue of position and first_bit shall be
nonnegative. The value of last_bit shall be no less than first, bif-1.

the new paragraphs:
If the nondefault bit ordering applies to the type, then‘either:
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.Storagq Unit.

Replace paragraph 13:

A record_representation_clause (without the mod_clause) specifies the layout. The storage place attribufes (see
13.5.2) are taken from the values-of the position, first_bit, and last_bit expressions after normalizing those vilues so
that first_bit is less than Storage” Unit.

by:
A record_representation_clause (without the mod_clause) specifies the layout.

If the default bit'ordering applies to the type, the position, first_bit, and last_bit of each component_clausq
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:

e ) the component_clauses for which the value of last_bit is greater than or equal to the size of the lafgest
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 considgred to

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; the
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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Replace paragraph 20:

by:

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.

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

Replacg
R.C

by:
R.C

Replacg
R.C

by:
R.C

Replacg
R.C

by:
R.C

Storage Place Attributes

paragraph 2:

'Position
Denotes the same value as R.C'Address — R'Address. The value of this attribute is of the type
universal_integer.

"Position
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 position of the component-clause; otherwise, denotes the
same value as R.C'Address — R'Address. The value of this attribute is,0f the type universal_integer.

paragraph 3:

'First_Bit
Denotes the offset, from the start of the first of the storage eléments 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.

'First_Bit
If the nondefault bit ordering applies to th€ composite type, and if a component_clause specifies the
placement of C, denotes the value giver\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 first-bit of a storage element is numbered zero. The value of this attribute is of]
the type universal_integer.

paragraph 4:
TLast 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.

Last 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 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

s 3 1 fani | 1 £ FUIILS RV £ 4 . 7
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13.5.3 Bit Ordering

Replace paragraph 8:

144

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 representsimachine addresses capable of addressing individual

storage elements. Null Address is an address that is distinct 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 machipe

addresses capable of addressing individual storage'elements. Null Address is an address that is distinct from fhe
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 bea'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 childrpn.
However, it is'ysually better for the implementation to provide additional functionality via implementation-ddfined
children of\System. Package System may be declared pure.

by:
Awn-implementation may add additional implementation-defined declarations to package System and its childrpn.

However, it is usually better for the implementation to provide additional functionality via implementation-dgfined
Children of System.

13.7.1 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:
The To_Pointer and To_Address subprograms convert back and forth between values of types Object Pointer and
Address. To Pointer(X'Address) is Pmml to X'TInchecked Access for anv X that allows IInchecked Access
To | Pomter(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.

by:

Thg To_Pointer and To_Address subprograms convert back and forth between values of types Object Péinter and
Addlress. 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.

13.8 Machine Code Insertions

Replace paragraph 10:

16 Machine code functions are exempt from the rule that a return_statement s required. In fact, return_statements
are forbidden, since only code_statements are allowed.

by:
16 Machine code functions are exempt from the rule that a refurn.statement is required. In fact, return statements are
forbidden, since only code_statements are allowed.

13.9 Unchecked Type Conversions

Replace paragraph 11:
OtHerwise, the effect is implementation definediiin particular, the result can be abnormal (see 13.9.1).
by:
OtHerwise, if the result type is scalar, the-tesult of the function is implementation defined, and can have an invalid

repfesentation (see 13.9.1). If the result type is nonscalar, the effect is implementation defined; in particular, the
resylt can be abnormal (see 13.9.1).

Replace paragraph 14:
Thg Size of an array gbject should not include its bounds; hence, the bounds should not be part of the converted data.
by:

Sinpe the Size€of an array object generally does not include its bounds, the bounds should not be part of the
conyverted-data.

13.9. Data-Validity

Replace 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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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 10, 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

function, an instance of Unchecked Conversion, or the stream attribute T'Input, if after return from the

function the representation of the return object does not represent a value of the function's subtype.

Replace paragraph 12:

by:

13.9.2 The Valid Attribute

Insert after paragraph 12:

the new paragraph:

13.11 Storage Management

Replace paragraph 2:

by:

For an imported object, it is the programmer's responsibility to ensure that the object remains in a normal stat

A call to an imported function or an instance of Unchecked Conversion is erroneous if the result.is scalar, an
result object has an invalid representation.

A call to an imported function or an instance of Unchecked Conversion is erroneous(if the result is scalar, thq
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 attribute. If such a result obje
used as the source of an assignment, and the assigned value is an invalid repreSentation 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 th
of a Valid attribute reference, is erroneous.

20 X'Valid is not considered to be a read of X;henee, it is not an error to check the validity of invalid data.

22 The Valid attribute may be used to check the result of calling an instance of Unchecked Conversion (or an;
operation that can return invalid valu€s)-"However, an exception handler should also be provided because
implementations are permitted to raise Constraint_Error or Program_Error if they detect the use of an invalid
representation (see 13.9.1).

A storage pool is awyariable 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 us
define new pooltypes, and may override the choice of pool for an access type by specifying Storage Pool for

type.

Asstorage 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 typ

192

l the

result
t is

e prefix

other

br may
the

e. The

user may define new pool types, and may override the choice of pool for an access-to-object type by specifyij

g

Storage Pool for the type.

Replace paragraph 6:

by:

type Root Storage Pool is
abstract new Ada.Finalization.Limited Controlled with private;

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

rec arrnad hon thao docianatad oliant haooarnac 1naccacaibhlg
aHRee SHEF S4ca )

by:
Thg

13.11{1 The Max_Size_In_Storage_Elements Attribute

Replace

Denotes the maximum value for Size In_Storage Elements that will be requested via Allocate for an access type

wh
by:

Detpotes the maximum value for Size In_Storage Elements.that could be requested by the implementation via

All

impllementation allocates space for a coextension in-the same pool as that of the object having the access

disq

coektensions. The value of this attribute is of type universal integer.

13.11

Replace
3.

by:

Q.
\AZ=3—Zemmzeim-. CCTOCCOMSo1T STOTOT

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 alloeator, 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 objéets.

paragraph 3:

se designated subtype is S. The value of this attribute is of type universal_integer.

cate for an access type whose designated subtype i$\S< For a type with access discriminants, if the

riminant, then this accounts for any calls on Allocate that could be performed to provide space for such

2 Unchecked Storage Deallocation

paragraph 9:

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
parameterih\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
Allacate call. There is one exception: if the object being freed contains tasks, the object might not be
deallocated.

148

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.

15.14 Fragma 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 Hi4.

by:

30 Restrictions intended to facilitate.thé-Construction of efficient tasking run-time systems are defined in D.7.
Restrictions intended for use when constructing high integrity systems are defined in H.4.

13.12.1 Language-Defined Restrictions

Insert new clause:

Static Semantics

The following restriction_identifiers are language-defined (additional restrictions are defined in the Specialized
Needs Annexes):

No_Implementation_Attributes
There are no implementation-defined attributes. This restriction applies only to the current compilation or
environment, not the entire partition.

No. Implementation_Pragmas
There are no implementation-defined pragmas or pragma arguments. This restriction applies only to [the

tire nartition
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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.

13.13.1 The Package Streams

Replace-paragraph-3:

by:

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:

Thg Read operation transfers Item'Length stream elements from the specified stream to fill the'atray Item. The index

of t
rea

by:
Thd
trarn
are
rety

he last stream element transferred is returned in Last. Last is less than Item'Last only if the.end of the stream is
hed.

Read operation transfers stream elements from the specified stream to fill the.array Item. Elements are

sferred until Item'Length elements have been transferred, or until the end\of'the stream is reached. If any elements
transferred, the index of the last stream element transferred is returned‘in/Last. Otherwise, Item'First - 1 is

rned in Last. Last is less than Item'Last only if the end of the streamiis-reached.

Insert affter paragraph 10:

Sed
the ne

If t
Co

13.13

A.12.1, "The Package Streams.Stream_IO" for an example‘of extending type Root_Stream Type.

paragraph:

e end of stream has been reached, and Item'First is,Stream_Element Offset'First, Read will raise
straint_Error.

2 Stream-Oriented Attributes

Insert before paragraph 2:

For

every subtype S of a specific type 7, the following attributes are defined.

the new paragraphs:

For

S'S

every subtype S of anelementary type T, the following representation attribute is defined:

ream_Size
Denot€s.the 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:

150
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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.Streams.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'Clasgy
Item : out T)

by:
procedure S'Read(

Stream : not null access Ada.Streams.Rogt yStream Type'Class;
Item : out T)

Replace paragraph 8.1:

For untagged derived types, the Write and Read attributes of'the parent type are inherited as specified in 13.1
otherwise, the default implementations of these attributes are’used. The default implementations of Write and
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

attribute is available for the parent type at.the’point where T is declared. For a tagged derived type, these attri
are not inherited, but rather the default implementations are used.

The default implementations of the;Write and Read attributes, where available, execute as follows:

Replace paragraph 9:

For elementary types, the répresentation in terms of stream elements is implementation defined. For composit]
the Write or Read attribute for each component is called in canonical order, which is last dimension varying f}
for an array, and pesitional aggregate order for a record. Bounds are not included in the stream if T is an array
If Tis a discriminated type, discriminants are included only if they have defaults. If T'is a tagged type, the tag
included. Foptype extensions, the Write or Read attribute for the parent type is called, followed by the Write
attribute of.each component of the extension part, in canonical order. For a limited type extension, if the attril
any angestor type of 7 has been directly specified and the attribute of any ancestor type of the type of any of t
extension components which are of a limited type has not been specified, the attribute of 7 shall be directly sp

by:

For elementary types, Read reads (and Write writes) the number of stream elements implied by the Stream_Sf

Read

if the
butes

e types,
hstest
type.
is not
pr Read
ute of
he
ecified.

ze for

the Type /; the representation oI those stream elements 1S impleémentation defined. For composite types, the W

rite or

Read attribute for each component is called in canonical order, which is last dimension varying fastest for an array,

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.

© ISO/IEC 2007 — All rights reserved

151


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

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

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:

procedure S'Class'Write(
Stream : access Ada.Streams.Root Stream Type'Class;

Item : i1n T'Class)

procedure S'Class'Write(
Stream : not null access Ada.Streams.Root Stream Type'Class;
Item : in T'Class)

Replace paragraph 15:

by:

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)

Delete paragraph 17:

If a|stream element is the same size as a storage element, then the narmal in-memory representation should be used
by Read and Write for scalar objects. Otherwise, Read and Writé&hould use the smallest number of stream elements
neefled to represent all values in the base range of the scalartype.

Replace paragraph 20:

by:

procedure S'Output (
Stream : access Ada.Streams.Root Stream Type'Class;
Item : in T)

procedure S'Outpuf(
Stream : not null access Ada.Streams.Root Stream Type'Class;
Item : in T)

Replace paragraph 23:

by:

functien\S'Input (
Strean : access Ada.Streams.Root Stream Type'Class)
return T

function S'Input (
Stream : not null access Ada.Streams.Root Stream Type'Class)
return T

Replace paragraph 25:

by:

For untagged derived types, the Output and Input attributes of the parent type are inherited as specified 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 or

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 bou

nds or

discriminants, if any, taken from the stream), passes it to S'Read, and returns the value of the object. Normal default

initialization and finalization take place for this object (see 3.3.1, 7.6, and 7.6.1).

H-Fisamabsact type, ten S nputisam abstract furction:

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 StreamhI'ype'Class;
Item : in T'Class)

Replace paragraph 31:
First writes the external tag of Item to Stream (by calling String'Output(Tags.External Tag(/tem'Tag

— S€¢

3.9) and then dispatches to the subprogram denoted by the Qutput attribute of the specific type ident|fied by

the tag.

by:
First writes the external tag of ltem to Stream (By calling String'Output(Stream,

Tags.External Tag(l/tem'Tag)) — see 3.9) and then dispatches to the subprogram denoted by the Oufput
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 deeperthan that of S.

Replace paragraph 33:

function S'Class'ZInput (
Stream : acces§;Ada.Streams.Root Stream Type'Class)
return T'Class
by:
function'\9'Class'Input (

Stréam' : not null access Ada.Streams.Root Stream Type'Class)
return T'Class

Replace paragraph 34:

First teads 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 py the

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

dispatches to the subprogram denoted by the Input attribute of the specific type identified by the internal tag;
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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Replace 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).

by:
In ]
dis
rety

sca
that

he default implementation of Read and Input for a composite type, for each scalar component that is a

riminant or whose component_declaration includes a default_expression, a check is made that the valte
rned by Read for the component belongs to its subtype. Constraint_Error is raised if this check fails. Fotother
ar components, no check is made. For each component that is of an access type, if the implementation can detect
the value returned by Read for the component is not a value of its subtype, Constraint_Error is rai§ed. If the

valtie is not a value of its subtype and this error is not detected, the component has an abnormal valu€, and erroneous

exel
dis(
stre)
It 1S
rais
stre)

Replacg

Thd

typ
if th
ext
the
Thd

by:
Thg

cution can result (see 13.9.1). In the default implementation of Read for a composite type with-defaulted
riminants, if the actual parameter of Read is constrained, a check is made that the discriminants read from the
am are equal to those of the actual parameter. Constraint_Error is raised if this checkfails.

unspecified at which point and in which order these checks are performed. In particular, if Constraint Error is
ed due to the failure of one of these checks, it is unspecified how many stream-elements have been read from the
am.

paragraph 36:

stream-oriented attributes may be specified for any type via an attribtte_definition_clause. All nonlimited

s have default implementations for these operations. An attribute) reference for one of these attributes is illegal
e type is limited, unless the attribute has been specified by andattribute_definition_clause or (for a type

nsion) the attribute has been specified for an ancestor type.\For an attribute_definition_clause specifying one of
e attributes, the subtype of the Item parameter shall bethe base subtype if scalar, and the first subtype otherwise.
same rule applies to the result of the Input functiork

stream-oriented attributes may be specifiedifor any type via an attribute_definition_clause. The subprogram

nanpe given in such a clause shall not denoté.afy abstract subprogram. Furthermore, if a stream-oriented attribute is

spe
staf]

As
con

bified for an interface type by an attribute_definition_clause, the subprogram name given in the clause shall
jcally denote a null procedure.

ream-oriented attribute for a subtype of a specific type T is available at places where one of the following
ditions 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).1s available for the parent type of 7 and for the types of all of the extension components.

e Tisalimited 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.

Py Tk ) N Attribg it d

44 ta boc haan comanifad (o0 1
T aTtoHteRaS O CCHS P Ca—VIaafattiootC

visible.

Attrihg it A
A

a-aand th
Sttt attriootc

D
F
[?4]

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:

154

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 place
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
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
base subtype if scalar, and the first subtype otherwise. The same rule applies to the result of the Input function.

At 3 1t £ 4 ] it H +E£R d P2 RV VASTY PRIe) FORTS adad £ = BN 1 £ h
A-type-is-Satd-to-supportexternatstreamingRead-and-Wrtte-atirtbutes-are-provided-for-sendingvataes-ofsych a

type between active partitions, with Write marshalling the representation, and Read unmarshalling the reptesdntation.
A limited type supports external streaming only if it has available Read and Write attributes. A type witha-paft that is
of an access type supports external streaming only if that access type or the type of some part that includes th¢ access
type component, has Read and Write attributes that have been specified via an attribute_definition_clause, nd that
attribute_definition_clause is visible. An anonymous access type does not support external streaiming. All ofher

types support external streaming.

Erroneous Execution

If the internal tag returned by Descendant Tag to T'Class'Input identifies a type thatus-hot 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 implementafion
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 Reaf 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 @stream-oriented attribute must take place before this invocation returns.|An
explicit invocation is one appearing'explicitly in the program text, possibly through a generic instantiation (sefe 12.3).

=

Replace paragraph 60:

procedure My Write (
Stream : access Ada.Streams.Root Stream Type'Class; Item : My Integer'Base)
by:
procedure My Write (

Stfeam : not null access Ada.Streams.Root Stream Type'Class;
Htem : My Integer'Base);

13.44  Freezing Rules

Hnsert-after-paragraph—7~
PII L)

e 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.
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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.

the new paragraph:

An [operational or representation item that directly specifies an aspect of an entity shall appear before the entitylis
frogen (see 13.1).

the new paragraph:

Dyngimic Semantics

Thg 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
Constants + A.4.6
Unbounded — A.4.5
WidelBounded — A.4.7
Wide' Fixed — A.4.7
Wide Maps — A.4.7
Wide Constants — A.4.7
Wide Unbounded — A.4.7

Syrchromous—Task—Comtro—"D-190
Tags — 3.9
Task Attributes — 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—B3
Pointers — B.3.2
Strings — B.3.1
COBOL —B.4
Fortran — B.5

Syptem — 13.7

ddress_To Access_Conversions — 13.7.2
lachine Code — 13.8

PC —E.5

forage Elements — 13.7.1

forage Pools — 13.11

N N2 <

by:

Stadard — A.1

Ada— A2

ssertions — 11.4.2
synchronous Task Control — D.11
alendar — 9.6
rithmetic — 9.6.1
ormatting — 9.6.1
ime Zones — 9.6.1
haracters — A.3.1
onversions — A.3.4
andling — A.3.2
atin 1 —A.3.3
ommand Line — A.15
omplex Text 10 —G.1.3
ontainers — A.18.1
oubly Linked Lists — A.18.3
eneric_Array Sort — A.18.16
eneric_Constrained Array Sort — A.18.16
ashed Maps — A.18.5
ashed Sets — A.18.8
ndefinite Doubly Linked Lists — A.18.14
ndefinite Hashed Maps — A.18.12
ndefinite Hashed Sets — A.18.14
ndefinite Ordered Maps — A.18.13
ndefinite Ordered Sets — A.184IS
ndefinite Vectors — A.18.10
rdered Maps — A.18.6
rdered Sets — A.18(9
ectors — A.18.2
ecimal — F.2
irect 10 — A8.4
irectories —)A.16
nformation — A.16
ispatehihg — D.2.1
DE~-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 Text 10 — A.11
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
Numerics — A.5

Complex_Elementary Functions — G.1.2
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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 Constants;~— A.4.7
Wide Unbounded — A.4.7
Wide Hashy— 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 Constams— A48
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

1de_Characters — A.3.1

ext Streams — A.12.3

ide Bounded 10 — A.11
ide_Unbounded 10 — A.11

ide Wide Characters — A.3.1

ide Wide Text 10 — A.11
omplex 10 —G.1.5

diting — F.3.5

ext Streams — A.12.4

ide Wide Bounded 10 — A.11
ide Wide Unbounded 10 — A.11

Interfaces — B.2

—B.3
ointers — B.3.2
trings — B.3.1
OBOL —B.4
rtran — B.5
Syptem — 13.7

ddress_To Access_Conversions — 13.7.2
achine_Code — 13.8

Sgorage Elements — 13.7.1
Sgorage Pools — 13.11

Replace¢ paragraph 3:

Thg implementation shall ensure that'€ach language defined subprogram is reentrant in the sense that concurrent calls

on
norjoverlapping objects.

by:

he same subprogram perform as specified, so long as all parameters that could be passed by reference denote

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

norjoverlapping.objects.

A.1 The'Package Standard

Replace paragraph 11:

—-— The integer type root_integer is 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 (I6#FSH .. 255 (164FF#)
by:

'g', 'u', 'u', ‘'a', 'a', 'y', 'b', '§");  --~24EAIGHFEH) .. 255 (16HFFH)

Replace paragraph 36:

—— The predefined operators for the type Character areghe 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 contents as type Character. See 3.5.2.

type Wide Character is (nuljy 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. Theyfirst 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:

Ine

ach 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
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

ind{cated otherwise, each occurrence of the character literal — in this International Standard refers to the hyphen
chafacter.

by:
In dach of the types Character, Wide Character, and Wide_Wide Character, the character literals for thespace

chayacter (position 32) and the non-breaking space character (position 160) correspond to different values. Unless

ind

cated otherwise, each occurrence of the character literal ' ' in this International Standard refers to\the space

chafacter. 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 thisnternational Standard

refd

A3 (

Replacg

Thi
pac]
con|
pac]
by:
Thi
pac]
con
Wi
typ

A.3.1
Replacg
Thgd

by:
Thg

rs to the hyphen character.

Character Handling

paragraph 1:

5 clause presents the packages related to character processing: an empty-pure package Characters and child

kages Characters.Handling and Characters.Latin_1. The package Characters.Handling provides classification and
version functions for Character data, and some simple functions or dealing with Wide Character data. The child
kage Characters.Latin_1 declares a set of constants initialized¢o values of type Character.

5 clause presents the packages related to character progessing: an empty pure package Characters and child

kages Characters.Handling and Characters.Latin_@» The package Characters.Handling provides classification and
version functions for Character data, and some:simple functions for dealing with Wide Character and

le Wide Character data. The child package'€haracters.Latin 1 declares a set of constants initialized to values of
e Character.

Packages Characters,Wide_Characters, and Wide_Wide_Characters

the title:
Package Characters

Packages Characters, Wide Characters, and Wide Wide Characters

Insert affter paragraph 2:

package Ada.Characters is
pragma Pure (Characters);

P K| o e
ena—r T T ra Tt Tt eSSy

the new paragraphs:

The library package Wide Characters has the following declaration:

162

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
(such as case mapping, classification, collating and sorting, etc.) it should do so by providing child units of
Wide_Characters. Similarly if it chooses to provide implementation-defined operations on Wide Wide Character or

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,,To” 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 Character (Item : in Wide Character;
Substitute : in Character := ' ")
return Charagcter;

Delete paragraph 16:

function\T6 String (Item : in Wide String;
Substitute : in Character := ' ")
retdrn String;

Delete paragraph 17:

function To Wide Character (Item : in Character) return Wide Character;

Delete’paragraph 18:

function To Wide String (Item - din String) return Wide String:

Delete paragraph 42:
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.

Delete |l>aragraph 46:

To [String
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.
Delete paragraph 47:

To |Wide Character
Returns the Wide Character X such that Character’Pos(Item) = Wide Character'Pos(X).
Delete 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.

Delete paragraph 49:

If ap implementation provides a localized definition of Character or Wide Character, then the effects of the
subprograms in Characters.Handling should reflect the localizations. See also 3.5.2.

A.3.4 | The Package Characters.Conversions

Insert new clause:

Thq library package Characters.Conversions has'the following declaration:

package Ada.Characters.Conversiens is
pragma Pure (Conversions);

function Is Charactenl<«(Item : in Wide Character) return Boolean;
function Is String (Item : in Wide String) return Boolean;
function Is Charactier (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 Boolean;

function Is)Wide String (Item : in Wide Wide String)
returmn Boolean;

function To Wide Character (Item : in Character) return Wide Character;
funetion To Wide String (Item : in String) return Wide String;
function To Wide Wide Character (Item : in Character)

return Wide Wide Character;
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funetion—Ffoide—Wide—String £
return WZdeiwzdeisgring;

function To Wide Wide Character (Item : in Wide Character)
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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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 := ' ')
return Wide Character;
function To Wide String (Item : in Wide Wide String;
SeosEeee Fa—Hide—Cch = L—1)
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return Wide String;
end Ada.Characters.Conversions;

The functions in package Characters.Conversions test Wide Wide Character or Wide Charactet, values for
membership in Wide Character or Character, or convert between corresponding characters of,
Wide Wide Character, Wide Character, and Character.

function Is Character (Item : in Wide Character) return Boole€any
Returns True if Wide Character'Pos(Item) <= Character'Pos(Character'Last).
function Is Character (Item : in Wide Wide Character) feturn Boolean;
Returns True if Wide Wide Character'Pos(Item) <= Character'Pos(Character'Last).
function Is Wide Character (Item : in Wide Wide Character) return Boolean;

Returns True if Wide Wide Character'Pos(Item) <= Wide) Character'Pos(Wide Character'Last).

function Is String (Item : in Wide String) return Boolean;
function Is String (Item : in Wide Wide $tring) 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;

Substitute : in Character := ' ') return Character;
function To Character (Igem : in Wide Wide Character;

Substitute : in Character := ' ') return Character;

Returns the Charactercorresponding to Item if Is_Character(Item), and returns the Substitute Charad
otherwise.

function To Wide' Character (Item : in Character) return Wide Character;

Returns the.Wide Character X such that Character'Pos(Item) = Wide Character'’Pos (X).

function. 7o Wide Character (Item : in Wide Wide Character;
Substitute : in Wide Character := ' ')
return Wide Character;

Returns the Wide Character corresponding to Item if Is Wide Character(Item), and returns the Sub
Wide Character otherwise.

function To Wide Wide Character (Item : in Character)

ter

Stitute

return Wid@_WidP_Fhararf@r-

Returns the Wide Wide Character X such that Character'Pos(Item) = Wide  Wide Character'Pos (X).

function To Wide Wide Character (Item : in Wide Character)
return Wide 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 : in 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.

A.4 $tring Handling

Replace¢ paragraph 1:

Thik clause presents the specifications of the package Strings and several childpackages, which provide facilities for
dealing with string data. Fixed-length, bounded-length, and unbounded-ledgth 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,
ovgrwriting, and deleting of substrings).

by:

Thip 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,

Wi

le String, and Wide Wide_String. The string-handling subprograms include searches for pattern strings and for

chafacters in program-specified sets, translation (via a character-to-character mapping), and transformation
(replacing, inserting, overwriting, and deleting>of substrings).

A4.1

The Package Strings

Replace¢ paragraph 4:

by:

A.4.2

Space : constant Character ="'y
Wide Space :.e¢onstant Wide Character := ' ';
Space : constant Character ="'y
Wide_S§pace : constant Wide Character := ' ';
Wide _Wide Space : constant Wide Wide Character := ' ';

Thé Package Strings.Maps

Replace paragraph 3:

by:
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package Ada.Strings.Maps is
pragma Preelaborate (Maps);

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 Initialization(Character Set);

Replaceparagraph-26-

by:

Insert after paragraph 8:

—-— Search subprograms

the new paragraphs:

return Natural;

Insert after paragraph 10:

feturn Natural;

the new paragraph:

A.4.3 Fixed-Length String Handling

-— Representation for a character to character mapping:
type Character Mapping is private;

—— Representation for a character to character mapping:
type Character Mapping is private;
pragma Preelaborable Initialization(Character Mapping);

function Index (Source in String;
Pattern in String;
From in Positive/
Going in Directiion := Forward;
Mapping in Maps:Character Mapping := Maps.Identity)
return Natural;
function Index (Source in"3String;
Pattern in String;
From in Positive;
Going in Direction := Forward;
Mappidyg in Maps.Character Mapping Function)

function Index (Source in String;
Pattern in String;
Going in Direction := Forward;
Mapping in Maps.Character Mapping Function)

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:

the new

Replace

by:

e  Otherwise, Length Error is propagated.

[paragraphs:
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 Functiorn)
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 sich that the slice of Source starting at I matches
Pattern and has an upper bound less than or equal to Eromn. If there is no such slice, then 0 is returned. If
Pattern is the null string, then Pattern_Error is propagated.
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 indicates the direction of the lookup. If Going = Forward, then
Index returns the smallest index I suelithat 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, réturns
Index (Sourc¢e, Pattern, Source'First, Forward, Mapping);
otherwise returns

Index\(Source, Pattern, Source'last, Backward, Mapping);

function\{Ihdex (Source : in String;
Set : in Maps.Character Set;
From : in Positive;
Test : in Membership := Inside;
Going : in Direction := Forward)

168

return Natural;

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). 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.
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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:
If Going = Forward, returns

y¥al ey fal q
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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,String) return String;
the new paragraphs:

procedure Set Bounded String

(Target : out Bounded Stridfg;
Source : in String;
Drop : in Truncatidnw := 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
(Sourcey: 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;

Insert after paragraph 45:

function Index (Source : in Bounded String;
Pattern : in String;
Going : in Direction := Forward;

Mapping : in Maps.Character Mapping Function)
return Natural;

the 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;

Insert affter paragraph 46:

function Index (Source : in Bounded String;
Set : in Maps.Character Se&y
Test : in Membership := Insdide;
Going : in Direction := Ferward)

return Natural;

the new paragraph:

function Index Non Blank (Source : 4n Bounded String;
From sN\in Positive;
Going®N\ in Direction := Forward)

return Natural;

Insert affter 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)).

the new paragraphs:

procedure Set Bounded String

(Target : out Bounded String;
Source : in String;
Drop : in Truncation := Error);

Equivalent to-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 positions Low through High in the string represented by Source; propagates Index Error
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) returm\ 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;
High : in Naturad)
return String;
the new paragraphs:
function Unbounded Slice
(Source : in Unbounded\String;
Low : in Positivey
High : in Natugzal)
return Unbounded String;
procedure Unbounded Slice
(Source : An 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 T 1n 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;

Insert after paragraph 41:

function Index (Source : in Unbounded String;
Set : in Maps.Character Set;
Test : in Membership := Inside;
Going : in Direction := Forward)

return Natural;

the new paragraph:

function Index Non Blank (Source : in Unbounded String;
From : in Positive;
Going : in Direction :=\Forward)

return Natural;

Insert affter paragraph 72:

private
. —-— not specified by the language
end Ada.Strings.Unbounded;

the new paragraph:

Thg type Unbounded_String needs finalization (se¢e(7.6).

Insert affter paragraph 79:
e IfU is an Unbounded_ String, then To Unbounded_String(To_String(U)) = U.
the new paragraph:

Thg procedure Set Unbounded/ String sets Target to an Unbounded_String that represents Source.

Insert affter paragraph 82:

Thg Element, Replace- Element, and Slice subprograms have the same effect as the corresponding bounded-length
string subprograms,

the new paragraph:

Thg functioh.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 >

Ry Zel —t b | h'd nWeel
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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.
by:

Facilities for hnnr‘“ing eringq of Wide Character elements are fonnd in the pﬂ{‘](ﬂgF‘Q er‘ingQ Wide anq

Strings.Wide Fixed, Strings.Wide Bounded, Strings.Wide Unbounded, and Strings.Wide Maps.Wide Constants,
and in the functions Strings.Wide Hash, Strings.Wide Fixed.Wide Hash, Strings.Wide Bounded.Wide-Hagh, and
Strings.Wide Unbounded.Wide Hash. They provide the same string-handling operations as the correspondinlg
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 Character)mapping:
type Wide Character Mapping is private;

by:

—— Representation for a Wide_Character to Wide”Character mapping:
type Wide Character Mapping i$, private;
pragma Preelaborable InitiaddZation(Wide Character Mapping);

Replace paragraph 29:

For each of the packages Strings.Fixed;\Strings.Bounded, Strings.Unbounded, and Strings.Maps.Constants th
corresponding wide string package has the same contents except that

197

by:
For each of the packages Sfrings.Fixed, Strings.Bounded, Strings.Unbounded, and Strings.Maps.Constants, apd for
functions Strings.Hash( Strings.Fixed.Hash, Strings.Bounded.Hash, and Strings.Unbounded.Hash, the corresgonding
wide string package has the same contents except that
Insert after paragraph 40:
e To.Wide String replaces To String
the new paragraphs:

e Set Bounded Wide String replaces Set Bounded String

Insett 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.

Delete laragraph 48:

13 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.

A.4.8 | Wide_Wide_String Handling

Insert

174

w clause:

Fadjlities 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
propide the same string-handling operations as the corresponding paekages and functions for strings of Character
elements.

Statlc Semantics

Thg 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_Wide, Character values:
type Wide Wide Character Set is private;
pragma Preelaborable Initiialization(Wide Wide Character Set);

Null Set : constant WWide Wide Character Set;

type Wide Wide Chaftacter Range is
record
Low g~Wide Wide Character;
High~ »MWide Wide Character;
end record;
—-— Represents Wide Wide Character range Low..High

type Wide 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;

function "-" (Left, Right : in Wide Wide Character Set)
return Wide Wide Character Set;

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 Wide ‘String;

function To Set (Sequence : in Wide Wide Chakdeter Sequence)
return Wide Wide Character Set;

function To Set (Singleton : in Wide Widé Character)
return Wide Wide Character Set;

function To Sequence (Set : in Wide)Wide Character Set)
return Wide Wide CharacterSequence;

-— Representation for a Wide Wide Charaeter to Wide_Wide Character

—-— mapping:
type Wide Wide Character®Mapping is private;
pragma Preelaborable Inatialization(Wide Wide Character Mapping) ;

function Value (Map : in Wide Wide Character Mapping;
Element : in Wide Wide Character)
return Wide Wide Character;

Identity :(coenstant Wide Wide Character Mapping;

functioen\l'o Mapping (From, To : in Wide Wide Character Sequence)
return Wide Wide Character Mapping;

fanction 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
e Wide Wide String replaces String

o Wide Wide Character Setreplaces 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 Unboundéd String

e Wide Wide String Access replaces String Access

e To Unbounded Wide Wide String replaces To Unbounded String

e Set Unbounded Wide Wide_ String replaces Set, Unbounded_String

Th

Qo

following additional declarations are present in Strings.Wide Wide Maps.Wide Wide Constants:

Character Set : constant Wide Wide Maps.Wide Wide Character Set;

-— Contains each Wide Wide_Character value WWC such that

—— Characters.Conversions.Is_Charactep(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.Iss\Wide _Character(WWC) is True

Eadh Wide Wide Character Sg¢t constant in the package Strings.Wide Wide Maps.Wide Wide Constants contains
no Yalues outside the Character portion of Wide Wide Character. Similarly, each Wide Wide Character Mapping
congtant in this package is:the identity mapping when applied to any element outside the Character portion of

Widle Wide Character!

Prggma Pure is replaced by pragma Preelaborate in Strings. Wide Wide Maps.Wide Wide Constants.
NOTES

14~ a null Wide Wide Character Mapping Function is passed to any of the Wide Wide String handling
subprograms, Constraint_Error is propagated.

A.4.9 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 (<)
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(String)
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 valugs. It
should be unlikely for similar strings to return the samewalue.

A.5 The Numerics Packages

Replace paragraph 3:

package Ada.Numerics is
pragma Pure (Numerics)y
Argument Error : exception;
Pi : constant :=
3.1415926535 89793 23846 26433 83279 50288 41971 69399 37511;
e : constant\ =
2.71828 18284 59045 23536 02874 71352 66249 77572 47093 69996;
end Ada.Nunerics;

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 :=
. /1O DiLO oqiajuqai o:}ooiu D/‘liliji) 700 ‘157//3/ 7‘1/\)?37033?0,

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;

the new paragraph:

Thd

Replace

by:

A.5.3

type Generator needs finalization (see 7.6) in every instantiation of Numerics.Discrete Random.

paragraph 53:
-Log (Random (G) + Float'Model Small))

-Log (Random (G) + Float'Model Small)

Attributes of Floating Point Types

Insert affter paragraph 41:

The function yields the integral value nearest to X, rounding toward the(€ven integer if X lies exactly
halfway between two integers. A zero result has the sign of X when S'Signed Zeros is True.

the new paragraphs:

S'M

achine 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 themris returned is unspecified. A zero result has the sign of X when
S'Signed Zeros is True. This function prevides access to the rounding behavior which is most efficient on
the target processor.

A.6 Input-Output

Replace

Inp
gen
of 4
Ad
inp
The
by:
Inp

paragraph 1:

it-output is provided through language-defined packages, each of which is a child of the root package Ada. The
eric packages Sequential MO and Direct 10 define input-output operations applicable to files containing elements
given type. The generic package Storage 1O supports reading from and writing to an in-memory buffer.

litional operations-for text input-output are supplied in the packages Text 10 and Wide Text 10. Heterogeneous
ht-output is proyided through the child packages Streams.Stream 1O and Text 10.Text Streams (see also 13.13).
package AQ<Exceptions defines the exceptions needed by the predefined input-output packages.

it“eltput is provided through language-defined packages, each of which is a child of the root package Ada. The

ger

. 1 Q R TS Y 11 —IO 1 . + + + — 1. L T £1 g 1 +
TICU PAaClRAgls STHULIIUAL  TU dalltl JIITUL TU UTTHIT IHPUl=uotdiput OpCtlalUIns applitdaUIc U IS CUIILAIIIIITE TITIIICIITS

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 10O, 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:

by:

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.

Replace paragraph 10:

by:

Replace paragraph 13:

by:

Replace paragraph 15:

by:

A.8 Sequential and Direct Files

Replace paragraph 1:

Input-output for direct access files is likewise defined by a generic package called Direct 10. Input-output’in
readable form is defined by the (nongeneric) packages Text IO for Character and String data, Wide Text 10
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 of possiblyj
different types is defined by means of the (nongeneric) package Streams.Stream_IO.

type File Mode is (In File, Out File, Append File);
-—  for Sequential 10, Text 10, Wide Text 10, and Stream_10

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

Several file management operations are common to Sequentiah IQ, Direct 10, Text 10, and Wide Text 10.
operations are described in subclause A.8.2 for sequential and-direct files. Any additional effects concerning 1
input-output are described in subclause A.10.2.

Several file management operations are common-te*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-output are described in subclause A.10.2.

18 Each instantiation of the generic packages Sequential 10 and Direct 10 declares a different type File Typd
case of Text 10, Wide Text 10, and Streams.Stream_IO, the corresponding type File Type is unique.

18 Each instantiation of the generic packages Sequential 1O and Direct 10 declares a different type File Typd
case of Text 10, Wide Text 10, Wide Wide Text 10, and Streams.Stream_IO, the corresponding type File ]
unique.

Two kinds of access to external files are defined in this subclause: sequential access and direct access. The

human-
for

These
ext

. In the

. In the
[ype is

corresponding file types and the associated operations are provided by the generic packages Sequential 1O ar

d

by:

Direct_IO. A file object to be used for sequential access is called a sequential file, and one to be used for dire
access is called a direct file. Access to stream files is described in A.12.1.

Two kinds of access to external files are defined in this subclause: sequential access and direct access. The

ct

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 dire
access is called a direct file. Access to stream files is described in A.12.1.
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A.8.1

Insert a

The Generic Package Sequential_IO

fter paragraph 16:

private

... —— not specified by the language
end Ada.Sequential IO;

the new paragraph:

The type File Type needs finalization (see 7.6) in every instantiation of Sequential 10.

A.8.2

Replace

Est
giv
the
acc

by:
Est
giv
the
dirg

Replace

Res
In_|
Out
this
set
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by:
Red
mo
(fo1
par
curl
Ouf
elet
resq
ung

Replace

File Management

paragraph 3:

hblishes a new external file, with the given name and form, and associates this external file with the(given file. The
en file is left open. The current mode of the given file is set to the given access mode. The default{access mode is
mode Out_File for sequential and text input-output; it is the mode Inout File for direct inputzoutput. For direct
ss, the size of the created file is implementation defined.

hblishes a new external file, with the given name and form, and associates this external file with the given file. The
en file is left open. The current mode of the given file is set to the given acces§s' mode. The default access mode is
mode Out_File for sequential, stream, and text input-output; it is the modeflnout File for direct input-output. For
ct access, the size of the created file is implementation defined.

paragraph 16:

ets the given file so that reading from its elements can be restarted from the beginning of the file (for modes

File and Inout File), and so that writing to its elements can(be restarted at the beginning of the file (for modes

| File and Inout_File) or after the last element of the file (for mode Append File). In particular, for direct access
means that the current index is set to one. If a Mode parameter is supplied, the current mode of the given file is
o the given mode. In addition, for sequential files, if\the given file has mode Out File or Append File when

et is called, the last element written since the mosfrecent open or reset is the last element that can be read from
file. If no elements have been written and the\file mode is Out_File, the reset file is empty. If no elements have
h written and the file mode is Append_Filez then the reset file is unchanged.

ets the given file so that reading fitom its elements can be restarted from the beginning of the external file (for

les In_File and Inout_File), and.s6 that writing to its elements can be restarted at the beginning of the external file
modes Out_File and Inout ‘Eile) or after the last element of the external file (for mode Append File). In

icular, for direct accesstthis means that the current index is set to one. If a Mode parameter is supplied, the

ent mode of the givenifile is set to the given mode. In addition, for sequential files, if the given file has mode

| File or Append (File'when Reset is called, the last element written since the most recent open or reset is the last
nent that can beread from the external file. If no elements have been written and the file mode is Out_File, the

t file is empty.-If no elements have been written and the file mode is Append_File, then the reset file is

hanged.

paragraph 22:

by:

180

thus be used in an Open operation). If an external environment allows alternative specifications of the name
(for example, abbreviations), the string returned by the function should correspond to a full specification of
the name.

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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A.8.4 The Generic Package Direct_IO

Insert after paragraph 19:

private
. —-— not specified by the language
end Ada.Direct IO;

the new paragraph:

The type File Type needs finalization (see 7.6) in every instantiation of Direct IO.

A.10.1 The Package Text_IO

Insert after paragraph 48:

procedure Put (File : in File Type; Item : in String);
procedure Put (Item : in String);

the new paragraphs:

function Get Line(File : in File Type) return String;
function Get Line return String;

Insert after paragraph 85:

Status _Error : exception renames IO ExceptionsvStatus Error;

Mode Error : exception renames IO Exceptfons.Mode Error;
Name Error : exception renames IO Exceptions.Name Error;
Use_ Error : exception renames IO _Ex&eptions.Use Error;
Device Error : exception renames IO _ Exceptions.Device Error;
End_Error : exception renames IQ\Exceptions.End Error;
Data Error : exception renames~IQ/ 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 an
enumeration type’begins by skipping any leading blanks, or line or page terminators. Get procedures for numgric or
enumeratidn types start by skipping leading blanks, where a blank is defined as a space or a horizontal tabulation
charact€r."Next, characters are input only so long as the sequence input is an initial sequence of an identifier qr of a
character literal (in particular, input ceases when a line terminator is encountered). The character or line termjnator
that-eauses 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 space or
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.10.7 Input-Output of Characters and Strings

Replace 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:

Insert after paragraph 17:

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).

the new paragraphs:

A.10.1

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; in‘this case, the line number and
page number are unchanged, and the column number is unspecified but'no less than it was before the call.
The exception End_Error is propagated if an attempt is made to skip\a\file terminator.

1 Input-Output for Bounded Strings

Insert new clause:

Thd
Stat

Thd

package Text 10.Bounded IO provides input-output in*human-readable form for Bounded_Strings.

c Semantics

generic library package Text 10.Bounded IQ.has’the following declaration:

with Ada.Strings.Bounded;
generic
with package Bounded is
new Add.Strings.Bounded.Generic Bounded Length (<>);
package Ada.Text IO.Bounded IO is

procedure Put
(File : in File Type;
Item : in Bounded.Bounded String);

procedure (Put
(Item\: in Bounded.Bounded String);

procedure Put Line
(Pile : in File Type;
Item : in Bounded.Bounded String);

procedure Put Line

182

(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;
Item : in Bounded.Bounded String);

Al M 1 s 1O Dot (121 Ap] dad (AP L4 AN
qurvarCht o T OXAT—TO T ot (1 O Dot aCa T O S HIETTCY) ),

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(Text 10.Get Line);

procedure Get Line
(File : in File Type; Item\: out Bounded.Bounded String);

Equivalent to Item := Get_Ling'(File);

procedure Get Line
(Item : out Boundé&d.Bounded String);

Equivalent to Iteni:= Get Line;

A.10.12 Input-Output 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 I0.Unbounded IO 1s

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 Line
return Strings.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;

Forjan 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(Iteny));

procedure Put Line
(File : in File Type;
Item : in Strings.Unbounded.Unbounded St#ing);

Equivalent to Text 10.Put_Line (File, Strings.Unbounded.To_String(Item));

procedure Put Line
(Item : in Strings.Unbounded.Unbe@hded String);

Equivalent to Text 10.Put_Line (Strings.Unbounded.To_String(Item));

function Get Line
(File : in File Type)
return Strings.Unbounde®.Unbounded String;

Returns Strings.Unbounded:To Unbounded_String(Text 10.Get Line(File));

function Get Line
return Strings\Unbounded.Unbounded String;

Returns Strings:Unbounded.To_Unbounded_String(Text 10.Get Line);

procedure«Get Line
(Filel~~"in File Type; Item : out Strings.Unbounded.Unbounded String);

Eguivalent to Item := Get_Line (File);

prXocedure 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 is 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 IO, except that in each Get, Look 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 Chardetet 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 forFext 10) for each predefined nfimeric
type, with names such as Ada.Integer Wide Text IO, Ada.Long Integer Wide Text 10,
Ada.Float Wide Text 10, Ada.Long Float Wide Text IO.

Replace paragraph 3:

Nongeneric equivalents of Wide Text IO.Integer 10 and Wide~-Text 10.Float IO are provided (as for Text| 10) for
each predefined numeric type, with names such as Ada.Integer Wide Text 10, Ada.Long Integer Wide Tekt IO,
Ada.Float Wide Text 10, Ada.Long Float Wide Text(1O.

by:
The specification of package Wide Wide Text.IO is the same as that for Text 10O, except that in each Get,
Look Ahead, Get Immediate, Get Line, Putyand Put Line subprogram, any occurrence of Character is repldced by
Wide Wide Character, and any occurrence of String is replaced by Wide Wide String. Nongeneric equivalgnts of
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 10.

The specification of package(Wide Text 10.Wide Bounded IO is the same as that for Text 10.Bounded 1Q),
except that any occurrence of Bounded String is replaced by Wide Bounded_String, and any occurrence of gackage
Bounded is replaced by Wide Bounded. The specification of package Wide Wide Text 10.Wide Bounded|IO is

the same as that forText 10.Bounded IO, except that any occurrence of Bounded String is replaced by
Wide Wide Beunded 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.Unbound¢d IO,
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
Wide-Wide Text 10.Wide Wide Unbounded IO is the same as that for Text 10.Unbounded IO, except that any
occurrence of Unbounded_String is replaced by Wide Wide Unbounded String, and any occurrence of package
Unbounded is replaced by Wide_ Wide Unbounded.

A.12 Stream Input-Output

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:

private
... —— not specified by the language
end Ada.Streams.Stream IO;

the new paragraph:

The type File Type needs finalization (see 7.6).

Replace¢ paragraph 28:

Thg subprograms Create, Open, Close, Delete, Reset, Mode, Name, Form, Is_Open, and End_of File have the same
effdct as the corresponding subprograms in Sequential 1O (see A.8.2).

by:

Thg subprograms given in subclause A.8.2 for the control of external files (Create, Open, Close, Delete, Reset,
Mofle, Name, Form, and Is_Open) are available for stream files.

Thg 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 True if the current index exceeds
the size of the external file; otherwise it returns False;

e Ifpositioning is not supported for the given external file, the fundtion returns True if no more elements can
be read from the given file; otherwise it returns False.

Replace paragraph 28.1:

Thg Set Mode procedure changes the mode of the file. If thenew mode is Append_File, the file is positioned to its
end}; otherwise, the position in the file is unchanged.

by:

Thg Set Mode procedure sets the mode of the file:1f'the new mode is Append File, the file is positioned to its end,;

oth

erwise, the position in the file is unchanged,

Replace paragraph 30:

Thg procedures Read and Write are equivalent to the corresponding operations in the package Streams. Read

pro

pagates Mode Error if the modé of File is not In_File. Write propagates Mode_ Error if the mode of File is not

Ou{ File or Append_File. The Read procedure with a Positive_Count parameter starts reading at the specified index.

Thd

by:
Thgd
pro
Ouf
Thg
pos
Pogd

Write procedure with a Positive_Count parameter starts writing at the specified index.

procedures Read‘and Write are equivalent to the corresponding operations in the package Streams. Read
pagates Mode “Error if the mode of File is not In_File. Write propagates Mode Error if the mode of File is not

| File or Append_File. The Read procedure with a Positive Count parameter starts reading at the specified index.
Writeprocedure with a Positive_Count parameter starts writing at the specified index. For a file that supports
itioning, Read without a Positive Count parameter starts reading at the current index, and Write without a
itive/Count parameter starts writing at the current index.

A.12.4 The Package Wide_Wide_Text_lO.Text_Streams

Insert n

ew 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:

186

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.

A.16 The Package Directories

sert-rew-elause:

Static Semantics

with Ada.IO Exceptions;
with Ada.Calendar;
package Ada.Directories is

—-— Directory and file operations:

procedure
Form

procedure Delete Tree (Directory

procedure Delete File (Nawme

procedure Rename

procedure Copy File" (Source Name,

Form

-— File and directory name operations:

function Full Name (Name

function Simple Name (Name

function Containing Directory (Name

function Extension (Name

function Base Name (Name

function Comrnose
T

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 Stxring :=

procedure Set Directory (Directory

procedure Create Directory (New Directory
Form

procedure Delete Directory (Directory

Create Path (New Direcpory
in) String :=

in String);
in String);
(O1ld~Name, New Name

Target Name
in String

in String)

in String)

in String)
in String)

(Containing Director
= ~

in String) ;

in String;

vvn);

in String);

in String;

llll);

in String);

in String;
L= ll");

return String;
return String;
in String) return String;

return String;

return String;

in String .— "".
= 7

Name in String;
Extension in String :=
—-— 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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return String;

Special File);

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))

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 DirectorysEntry Type);

procedure Search (
Directory : in String;

Pattern : in String;
Filter : in Filter Type := (others => True);
Process : not null access procedure (

Directory Entry : in Directory EntryN\Type)):
—-— Operations on Directory Entries:

function Simple Name (Directory Entxy : in Directory Entry Type)
return String;

function Full Name (Directory Entry : in Directory Entry Type)
return String;

function Kind (Directory Emtry : in Directory Entry Type)
return File Kind;

function Size (Directdry Entry : in Directory Entry Type)
return File S8ize;

function Modiffication Time (Directory Entry : in Directory Entry Type)
return_ Ada.Calendar.Time;

Status Ereor : exception renames Ada.IO Exceptions.Status Error;
Name BExrxor : 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;

External files may be classified as directories, special files, or ordinary files. A directory is an external file that is a
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
files).

1

Lot b Lot tloot ot faod thal 1 dof tl 4 2| 1 3
Foreach-funetton-thatreturns-a-stringthetower-bound-of thereturned-vatte+s1-
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 a
future call to Set_Directory. The exception Use Error is propagated if a default directory 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 Dirgctory
does not identify an existing directory. The exception Use Error is propagated if the external enviropment
does not support making Directory (in the absence of Name Error)a.default directory.

procedure Create Directory (New Directory : in String;
Form : in String :=%);

Creates a directory with name New_Directory. The Form-parameter can be used to give system-depgndent
characteristics of the directory; the interpretation of the-Form parameter is implementation-defined. fA null
string for Form specifies the use of the default optionis of the implementation of the new directory. The
exception Name_Error is propagated if the strifig given as New_Directory does not allow the identif{cation
of a directory. The exception Use_Error is prepagated 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 (Diréctory : in String);

Deletes an existing empty directefy*with name Directory. The exception Name Error is propagated {f the
string given as Directory doeswiot identify an existing directory. The exception Use_ Error is propagdted if
the external environment dges not support the deletion of the directory (or some portion of its conterfts) with
the given name (in the absence of Name Error).

procedure Create Path (New Directory : in String;
Form : in String := "");

Creates zero or-more directories with name New_Directory. Each non-existent directory named by
New_Dirdetory 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 pargmeter
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 ¢f 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 if
the external environment does not support the creation of any directories with the given name (in the
absence of Name Error) and form.

procedure Delete Tree (Directory : in String),;

Deletes an existing directory with name Directory. The directory and all of its contents (possibly including
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

exception Name Error is propagated if the string given as Old Name does not identify an existing external
file. The exception Use Error is propagated if the external environment does not support the renaming of

Thd

the Tile with the given name (in the absence of Name_Efror). In particular, Use_ETTor is propagated if a Tilg
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:aame
Target Name. The resulting external file is a duplicate of the source external file. The Form;parameter can
be used to give system-dependent characteristics of the resulting external file; the interpfetation of the Form
parameter is implementation-defined. Exception Name Error is propagated if the stging given as

Source Name does not identify an existing external ordinary or special file, or if the.string given as

Target Name does not allow the identification of an external file. The exception Use Error is propagated if
the external environment does not support creating the file with the name givenby Target Name and form
given by Form, or copying of the file with the name given by Source Nameé-(in the absence of Name Error).

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 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 Simple Name (Name : in String) return String;

Returns the simple name portion of the file namejspecified by Name. The exception Name Error is
propagated if the string given as Name doesmot 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 containingdirectory of the external file (including directories) identified by Name.
(If more than one directory cafieontain Name, the directory name returned is implementation-defined.) The
exception Name Error is propagated 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 any separator characters), typically used to identify the file class. If the external environment does

not have.extension names, then the null string is returned. The exception Name Error is propagated if the
stringgiven 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).

function Compose (Containing Directory : in 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;

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 is propagated if the string
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 ¢f
stream elements contained in the file. If the external file is not an ordinary file, the result is implementation-
defined. The exception Name_Error is propagated if the string givenras’'Name does not allow the
identification of an existing external file. The exception Constraint“Error is propagated if the file size is not
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 externfal file is
not an ordinary file, the result is implementation-defined. The exception Name Error is propagated {f the
string given as Name does not allow the identification of an existing external file. The exception Usd Error
is propagated if the external environment degs hot 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 is(limited private;

The type Directory Entry Type represents a single item in a directory. These items can only be created by
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 returnedl from
Get_Next Entry arg valid.

type Filter TypeNis array (File Kind) of Boolean;

The type Filter Type specifies which directory entries are provided from a search operation. If the Directory
component is 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 Tjrue,
directory 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 (se¢ 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 : in Search Type) return Boolean;
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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 whetlier the results
returned by this routine are altered if the contents of the directory are altered while the Search object is valid
(for example, by another program). The exception Use Error is propagated if the external 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 matching Pattern. The subprogram designated by
Process is called with each matching entry in turn. 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 Filtet\will be returned. The exception Name Error is
propagated if the string given by Directory does not‘dentify 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 (Directorys~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 retufned is implementation-defined. The exception Status Error is propagated if
Directory Entry is invalid.

function Full Name .(Directory Entry : in Directory Entry Type)
return Stringy

Returns the full-external name of the external file (including directories) represented by Directory Entry.
The format ofthe name returned is implementation-defined. The exception Status_Error is propagated if
Directory. 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

bR = - h mBos  — 1.1
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function Size (Directory Entry : in Directory Entry Type)
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

For Copy _File, if Source Name identifies an existing external ordinary file created by a predefined Ada input-output
package, and Target Name and Form can be used in the Create operation of that input-output package with mode

A17 The Package Environment_Variables

Insert new clause:

Out_File without raisig 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
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 Nam)|
not identify an existing external file.

NOTES

37 The operations Containing_Directory, Full Name, Simple Name, Base/Name, Extension, and Compose op
file names, not external files. The files identified by these operations do.not need to exist. Name_Error is raised
the file name is malformed and cannot possibly identify a file. Ofithese operations, only the result of Full Nam
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 Directory, Entry Type can be saved and queried later. Howgq
another task or application can modify or delete the filegepresented by a Directory Entry Type value or the di
represented by a Search_Type value; such a value cdw only give the information valid at the time it is created.
Therefore, long-term storage of these values is ndt réecommended.

39 If the target system does not support directories inside of directories, then Kind will never return Directory
Containing_Directory will always raise Use_Error.

40 If the target system does not supportéeteation 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, toya different location, use Rename. Most target systems will allow renaming of
from one directory to another If the target file or directory might already exist, it should be deleted first.

The package Efvironment Variables allows a program to read or modify environment variables. Environmen
variables are(lname-value pairs, where both the name and value are strings. The definition of what constitutes
environment. variable, and the meaning of the name and value, are implementation defined.

Static/Semantics
The Tibrary package Environment Variables has the following declaration:

package Ada.Environment Variables is

he

e does

erate on
only if
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ver,
ectory
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files
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function Value (Name : in String) return String;
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;

Bou

It id
out

Err

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 variable with the given
name and value, then Constraint Error is propagated.

It is implementation defined whether there exist values for which the call Set{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~Error is propagated.

procedure Clear;

If the external execution environment supports envirghiment variables, then Clear deletes all existing
environment variables. Otherwise Program_Error is¢ropagated.

procedure Iterate (
Process : not null access procedure (Name, Value : in String));

If the external execution environment supports environment variables, then Iterate calls the subprogram
designated by Process for each existing.environment variable, passing the name and value of that
environment variable. Otherwise Program_Error is propagated.

If several environment variablés-¢xist that have the same name, Process is called once for each such
variable.

wded (Run-Time) Errors

a bounded error to call'Malue if more than one environment variable exists with the given name; the possible
Fomes are that:

e one of thewaldes is returned, and that same value is returned in subsequent calls in the absence of changes to
the environment; or

e Program_Error is propagated.

neous\Execution

Ma

(ing calls to the prnr‘PdanQ Set or Clear concurrently with calls to any thprngrnm annrkﬂgP

Environment_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

194
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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
initialize the environment variables of a subprocess.

Fhang?q to the environment variables made outside the control of this pm‘kage should bhe reflected immediate, y in the
effect of the operations of this package. Changes to the environment variables made using this package sheuld be
reflected immediately in the external execution environment. This package should not perform any buffering pf the
environment variables.

A.18 Containers

Insert new clause:

This clause presents the specifications of the package Containers and several child packages, which provide fhcilities
for storing collections of elements.

A variety of sequence and associative containers are provided. Each containetr-includes a cursor type. A cursdr is a
reference to an element within a container. Many operations on cursors dafe, common to all of the containers. A cursor
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 desired average or worst case time complexity ¢f
certain operations on a container. This advice is expressed using-the Landau symbol O(X). Presuming f is sorpe
function of a length parameter N and t(N) is the time the operation takes (on average or worst case, as specifi¢d) for
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 be{ess than O(f(N)), then for any arbitrarily small positive rpal 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,root of the containers subsystem.

Static Semantics

The library package Céntainers has the following declaration:

package Add.Containers is
pragma- Rure (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 actugl)

number of elements of a container.
Implementation Advice

Hash_Type'Modulus should be at least 2**32. Count_Type'Last should be at least 2**31—1.
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A.18.2 The Package Containers.Vectors

Insert new clause:

196

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

Vec[Lor 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 vlector container may contain empty elements. Empty elements do not have a specified value.

Statlc Semantics

Thg 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'last - 1, Index Type'Last) + 1;
No Index : constant Extended Index := Extended Index'First;

type Vector is tagged private;
pragma Preelaborable Initializafd6n (Vector);

type Cursor is private;
pragma Preelaborable Initia¥dzation (Cursor);

Empty Vector : constant ‘Vector;
No Element : constant’/ Cursor;
function "=" (Left, Right : Vector) return Boolean;
function To( Vector (Length : Count Type) return Vector;
function\To Vector

(New) Ttem : Element Type;

Fength : Count Type) return Vector;

function "&" (Left, Right : Vector) return Vector;

function "&" (Left : Vector;

Right : Element Type) return Vector;

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

function To Cursor (Container

Inde
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Vector) return Count Type;

in out Vector;
in Count Type) ;

Vector) return Boolean;
in out Vector);

Vector;
FExtended Tndex) return Cursor:

function To Index (Position
function Element (Container
Index

return Element Type;

function Element (Position

procedure Replace Element (Container
Index : in
New Item : in

Cursor) return Extended Index;
Vector;

Index Type)
Cursor) return Element Type;
in out Vector;

Index Type?y
Element [Type);

procedure Replace Element (Container : in out Vector;

Position : in
New Item : in

procedure Query Element

(Container in Vector;
Index in Index Type;
Process

procedure Query Element
(Position in Cursor;
Process

procedure Update Element

not null access procedure (Element

not null access\procedure (Element

Junsor;
Element Type);

in Element Type));

in Element Type));

(Container in out Vector;
Index : in Tndex Type;
Process

(Element

procedure Update Element

(Container in out Vector;
Positiom~: in Cursor;
Proceéss

(Element

procedure Move (Target
Source

procedure Insert (Container

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;

Before in Extended Index;

New Item in Vector) ;
procedure lnsertc (container in out Vector;

Before in Cursor;

New Item in Vector);

procedure Insert (Container
Before
New Item
Position

procedure Insert (Container

Before
New Item
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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;
Before in Cursor;
New Item in Element Type;
D ition out _Cuxr I
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 Typey
Count in Count Type/™s\ 1);
procedure Append (Container in out Vector;
New Item in Vector)qs
procedure Append (Container in out Vecdtar;
New Item in Element Type;
Count in Count Type := 1);
procedure Insert Space (Containen in out Vector;
Before in Extended Index;
Count: in Count Type := 1);
procedure Insert Space (Cehtainer in out Vector;
Before in Cursor;
Position out Cursor;
Count in Count Type := 1);
procedure Delete (Container in out Vector;
Index in Extended Index;
Count in Count Type := 1);
procedure DPelete (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 Last (Container : Vector) return Cursor;

function T.ast Flement (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 := Index .Type'First)
return Extended Index;

function Find (Container : Vector;
Item : Element Type;
Position : Cursor := No Element)
return Cursor;

function Reverse Find Index (ContaipenrJ: Vector;
Item : Element Type;
Indeg : Index Type := Index Type'Last)
return Extended Index;

function Reverse Find (Contalmner : Vector;
Item : Element Type;
Position : Cursor := No Element)
return Cursor;

function Contains (€ontainer : Vector;
Item : Element Type) return Boolean;

function Hds,Flement (Position : Cursor) return Boolean;

procedure, Iterate
(Conbainer : in Vector;
Process : not null access procedure (Position : in Cursor));

procedure Reverse Iterate
(Container : in Vector;
Process : not null access procedure (Position : in Cursor));

generic
with function "<" (L.eft, 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
behaves in some other manner, the functions defined to use it return an unspecified value. The exact arguments and
number of calls of this generic formal function by the functions defined to use it are unspecified.

Thg 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
initjalized, 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 dnitialized, it
is iitialized to the same value as No_Element.

Thg predefined "=" operator for type Cursor returns True if both cursors are No_Element, or designate the same
eleent in the same container.

Exgcution of the default implementation of the Input, Output, Read, or Write attribute of'type Cursor raises
Program_Error.

No | Index represents a position that does not correspond to any element. The subtype Extended Index includes the
indlces covered by Index_Type plus the value No_Index and, if it exists, the stiecessor to the Index Type'Last.

Sorhe operations of this generic package have access-to-subprogram parameters. To ensure such operations are well-
defined, they guard against certain actions by the designated subprograni.-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 cofitainer because they depend on elements of the
conftainer not being replaced.

A spibprogram is said to tamper with cursors of a vector object V if:

e it inserts or deletes elements of V, that is, it ealls 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.}"as a parameter.

A spbprogram is said to tamper with-élements of a vector object V if:
e it tampers with cursors of\/; or

e itreplaces one or moré elements of V, that is, it calls the Replace Element, Reverse Elements, or Swap
procedures or the Sort or Merge procedures of an instance of Generic_Sorting with V" as a parameter.

function "5" “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
eotresponding 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 Lett tollowed 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\resulting vector cin
become at least the value Capacity without requiring an additional call to Resetve Capacity, and is lhrge
enough to hold the current length of Container. Reserve Capacity then copies the elements into the jew data
structures and deallocates the old data structures. Any exception raised during allocation is propagatgd 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 coufit Type) ;

If Length is larger than the capacity of Containet, Set Length calls Reserve Capacity (Container, Lgngth),
then sets the length of the Container to Length:\[f Length is greater than the original length of Contaiper,
empty elements are added to Container; othérwise elements are removed from Container.

function Is Empty (Container : ¥egtor) return Boolean;

Equivalent to Length (Container).=.0’

procedure Clear (Containexr): in out Vector);

Removes all the elements_from Container. The capacity of Container does not change.

function To Cursor ¥8entainer : Vector;
Index : Extended Index) return Cursor;

If Index is not in the range First Index (Container) .. Last Index (Container), then No Element is refurned.
Otherwise, d cursor designating the element at position Index in Container is returned.

function~Te Index (Position : Cursor) return Extended Index;

If Position is No_Element, No Index is returned. Otherwise, the index (within its containing vector)|of the
element designated by Position is returned.
function Element (Container : Vector;

Index : Index Type)
return Element Type;

If Index is not in the range Fier_Tndm( (Container) T ;Nf_TndeY (Container) then anquint_Frrnr 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 Program_Error is propagated. Otherwise Replace Element assigns New_Item to
the element designated by Position. Any exception raised during the assignment is propagated. The element

~—P L . + " 1 bt £l N 1 1 "
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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{ Etror is
propagated. Otherwise, Query Element calls Process.all with the element at position IndeXx ‘as the argument.

Program_Error is propagated if Process.all tampers with the elements of Container. Afiyjexception raised by
Process.all is propagated.

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, Otheérwise, 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-taised by Process.all is propagated.
procedure Update Element
(Container : in out Vector;
Index : in Index Type;
Process : not null access procedure (Elment : 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 ifProcess.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 :(not null access procedure (Element : in out Element Type));

If Positioniequals No Element, then Constraint_Error is propagated; if Position does not designate an
element)in " 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

oot d
IPssivivisngageassivien

The element designated by Position is not an empty element after successful completion of this operation.

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 Before.
Any exception raised during the copying is propagated.

procedure Insert

(Container, 7).

procedure Insert (Container in out Vector;
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 islNo_Element
the call is equivalent to Insert (Container, Last_Index (Container) + 1, New_Item); ofherwise the cal
equivalent to Insert (Container, To_Index (Before), New Item);

in out Vector;

in Cursor;

in Vector;
out Cursor);

(Container
Before
New Ttem
Position

If Before is not No_Element, and does not designate an element-in‘€ontainer, then Program_Error is
propagated. If Before equals No_Element, then let 7 be Last/Index (Container) + 1; otherwise, let 7]
To_Index (Before). Insert (Container, 7, New_Item) is called, and then Position is set to To_Cursor

procedure Insert (Container in out Vector;
Before in Extepded Index;
New Item in EXement Type;
Count in Count Type := 1);

Equivalent to Insert (Container, Before,.To Vector (New_Item, Count));

procedure Insert (Container in out Vector;
Before in Cursor;
New Item in Element Type;
Count in Count Type := 1);

Equivalent to Insert (Container, Before, To Vector (New_Item, Count));

procedure Insert \Container in out Vector;
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);

procedure Insert (Container in out Vector;
Before in Extended Index;
Count in Count Type := 1);

, then

be

If Before is not in the range First Index (Container) .. Last Index (Container) + 1, then Constraint Krror is
propagated. If Count is 0, then Insert does nothing. Otherwise, it computes the new length NL as the

sum of

the current fength and Count; if the value of Last appropriate 1ot tength VL. 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 /Fadex;
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 Isast 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, Reéserve 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 €léments in the positions starting at Before.

procedure Insert Space (Containmer : in out Vector;

Before : in Cursor;
Poghtion : 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 (Before)nInsert 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);

Ifidndex 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;
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 (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://iecnorm.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 of Container in reverse order.

P dure—swae—certairer——in—out s
I, J : in Index Type);

If either I or J is not in the range First Index (Container) .. Last Index (Container), then Constraint_[Error is
propagated. Otherwise, Swap exchanges the values of the elements at positions I and J.

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 o¥Jydo not designate an
element in Container, then Program_Error is propagated. Otherwise, Swap e€xchanges 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 Cursowf

-

If Container is empty, First returns No_Element. Otherwise), it returns a cursor that designates the firg
element in Container.

function First Element (Container : Vectdy) return Element Type;
Equivalent to Element (Container, First Indéx (Container)).

function Last Index (Container : ¥ector) return Extended Index;

If Container is empty, Last Index returns No Index. Otherwise, it returns the position of the last elefnent in
Container.

function Last (Container &\Wector) return Cursor;

If Container is empty, Lastteturns No_Element. Otherwise, it returns a cursor that designates the las
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 Yalue
Ne_Element. Otherwise, it returns a cursor that designates the element with index To_Index (Position) + 1
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)
return Cursor;

1f Position is not No FElement and does not Hpqignnfp an element in Container_then pvngrnm Erroris

propagated. Otherwise Find searches the elements of Container for an element equal to Item (Tlsing the
generic formal equality operator). The search starts at the first element if Position equals No_Element,cand
at the element designated by Position otherwise. It proceeds towards the last element of Container. If no

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!/hast)
return Extended Index;

Searches the elements of Container for an element equal to Item (using the generic 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). Ifng 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 Type;

Position : Cursor := Nd_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, the.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 Positionotherwise. It proceeds towards the first element of 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 @ Vector;

Item : Element Type) return Boolean;
Equivalent to Has Elemént(Find (Container, [tem)).

function Has Element™<(Position : Cursor) return Boolean;

Returns True if-Position designates an element, and returns False otherwise.
procedure Itérate
(Containeg +: 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
is;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;
(el +

3 334
SouE +—in—out oy

Merge removes elements from Source and inserts them into Target; afterwards, Target contains(the'ynion 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-"'<" opgrator;
otherwise, the order of elements in Target is unspecified. Any exception raised during evaluation of|"<" is
propagated.

Bounded (Run-Time) Errors

Reading the value of an empty element by calling Element, Query Element, Update ‘Element, Swap, Is_Sortgd, Sort,

Merge, "=", Find, or Reverse Find is a bounded error. The implementation may treat the element as having apy
normal value (see 13.9.1) of the element type, or raise Constraint Error or Program_Error before modifying the
vector.

Calling Merge in an instance of Generic_Sorting with either Source o Target not ordered smallest first usingthe
provided generic formal "<" operator is a bounded error. Either Program_Error is raised after Target is updatgd as
described for Merge, or the operation works as defined.

A Cursor value is ambiguous if any of the following have ocgurred since it was created:

e Insert, Insert_Space, or Delete has been calledOn the vector that contains the element the cursor designates
with an index value (or a cursor designating.anelement 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 off an
instance of Generic_Sorting, or to-theé Reverse Elements procedure.

n_n

It is a bounded error to call any subprogtam other than or Has Element declared in Containers.Vectors wjith an
ambiguous (but not invalid, see below) cursor parameter. Possible results are:

e The cursor may be treatéd 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 Cuyrsor 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
e  The element it designates has been deleted.

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

e the worst-case time complexity of Prepend with Count=1 and Delete First with Count=1 should be O(N log
N).

Thg worst-case time complexity of a call on procedure Sort of an instance of Containers.Vectors.Generic_Sorting
shopld be O(N**2), and the average time complexity should be better than O(N**2).

Conptainers. Vectors.Generic_Sorting.Sort and Containers.Vectors.Generic_Sorting.Merge should minimize copying
of dlements.

Mojve should not copy elements, and should minimize copying of internal data structures.

If ah exception is propagated from a vector operation, no storage should be lost, nor any elementstemoved from a
vector unless specified by the operation.

NOTES

41 All elements of a vector occupy locations in the internal array. If a sparse containerisrequired, a Hashed Map
should be used rather than a vector.

42 If Index_Type'Base'First = Index Type'First an instance of Ada.ContainetssVectors will raise Constraint Error. A
value below Index_Type'First is required so that an empty vector has a meaningful value of Last Index.

A.18.3 The Package Containers.Doubly_Linked_Lists

Insert new clause:

Thq language-defined generic package Containers.DoublysLinked Lists provides private types List and Cursor, and
a sdt 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
poipters 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 edntainer, even if the node is moved in the container.

—_

Thq length of a list is the number of elements it contains.

Statlc Semantics

Thg 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 AdaiContainers.Doubly Linked Lists is
pragma Preelaborate (Doubly Linked Lists);

type List is tagged private;
pragma Preelaborable Initialization(List);

——_type CUrsor iIs private;

pragma Preelaborable Initialization (Cursor);

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;
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procedure Clear (Container in out List);
function Element (Position Cursor)
return Element Type;
procedure Replace Element (Container in out List;
Position in Cursor;
New Item in Element Type);
procedure Query Element
(Pogition in Cursor:
Process not null access procedure (Element in Element Type));
procedure Update Element
(Container in out List;
Position in Cursor;
Process not null access procedure
(Element in out Element Type));
procedure Move (Target in out List;
Source in out List);
procedure Insert (Container in out List;
Before in Cursor;
New Item in Element Type7;
Count in Count Type J= 1);
procedure Insert (Container in out List;
Before in Curgorsy
New Item in Elem&nt Type;
Position out Cursor;
Count in Count Type := 1);
procedure Insert (Container in/out List;
Before in Cursor;
Position out Cursor;
Count in Count Type := 1);
procedure Prepend (Container in out List;
New,; ITtem in Element Type;
Count in Count Type := 1);
procedure Append YContainer in out List;
New Item in Element Type;
Count in Count Type := 1);
procedure Delete (Container in out List;
Position in out Cursor;
Count in Count Type := 1);
procedure Delete First (Container in out List;
Count in Count Type := 1);
procedure Delete Last (Container in out List;

Count in Count Type := 1);
procedure Reverse Elements (Container in out List);
procedure Swap (Container in out List;

I, J in Cursor) ;
procedure Swap Links (Container in out List;
I, J in Cursor) ;
procedure Splice (Target in out List;
Before in Cursor;
Source in out List);
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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 Element)

return Cursor;

function Reverse Find (Container
Item
Position
return Cursor;

st
Elem

(Container
Item

function Contains

function Has Element (Positdidn Cu
procedure Iterate
(Container in Listy

Process not\null access proc

procedure Reverse Iterate

(Container in List;
Process not null access proc
generic

wictth *function "<" (Left,
return Boolean is <>;
package Generic Sorting is

Right

List;
Element Type;
Cugsor 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_List represents the empty List object. It has a length of 0. If an object of type List is not otherwise initialized,
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 desighate the sane
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. To.ensure such operations afe 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 eleménts 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 Idsert, Clear, Delete, or Delete Last procedures|with L
as a parameter; or

e itreorders the elements of L, that is, it calls theSplice, Swap Links, or Reverse Elements procedurgs or the
Sort or Merge procedures of an instance ofGeneric_Sorting with L as a parameter; or

e it finalizes L; or
e it calls the Move procedure with L .asa parameter.

A subprogram is said to tamper with elements of a list object L if:
e it tampers with cursors of Ly or

e it replaces one or more elements of L, that is, it calls the Replace Element or Swap procedures with [ as a
parameter.

function "=" (Left, Right : List) return Boolean;

If Left and*Right denote the same list object, then the function returns True. If Left and Right have djfferent
lengths, then the function returns False. Otherwise, it compares each element in Left to the corresporlding
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 gquality
is propagated.

function Length (Container : List) return Count Type;

Returns the number of elements in Container.

function Ls_hmpty (Container : List) return Boolean;

Equivalent to Length (Container) = 0.

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 (Flement : in Element Tvpe));

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 Type)):;

If Position equals No_Element, then Constraint Error is propagated; if Position does Hot designate an
element in Container, then Program_Error is propagated. Otherwise Update Elément 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 Elemenit 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 Moye 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.is set to 0.

procedure Insert (Container : in out Iist;

Before : in Cursor;
New Item : in Element Type;
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, Insertiinserts 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 (Cortainer : 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

4 o RiWal fot : 4 da-Had
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procedure Insert (Container : in out List;

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 gn
element in Container, then Program_Error is propagated. Otherwise Delete removes (fiom Containef) Count
elements starting at the element designated by Position (or all of the elements starting.at Position if there are
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 :=_1)%

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 equiyvalent to Clear (Container). Otherwise it removes
the last Count nodes from Container.

procedure Reverse Elements (Container : im\out List);

Reorders the elements of Container in reverse-otder.

procedure Swap (Container : in out “Kist;
I, J : in Cursor) ;

If either I or J is No_Element, then Gonstraint Error is propagated. If either I or J do not designate a
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 NotElement, then Constraint Error is propagated. If either I or J do not designate a
element in Container, then Program_Error is propagated. Otherwise, Swap Links exchanges the nodes

=]

designated by T-and J.
proceduretSplice (Target : in out List;
Before : in Cursor;
Source : in out List);

If 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. Othgrwise,
Splice reorders elements such that they are removed from Source and moved to Target, immediately|prior 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 ].

procedure Splice (Target : in out List;
Before : in Cursor;
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_Element then Constraint Error is propagated. If Before does not equal No_Element, and
does not designate an element in Container, then Program_Error is propagated. If Position does not equal

}JU_E}CIIIUII‘L’ dlld L‘lUUD 11\)‘[ dcbisllaic d uudc ill CUlli.aillcl, ‘L}lcll Pl Uélalll_EllUl ib Pl UPaéaiUd. If PUbii.iUll
equals Before there is no effect. Otherwise, the element designated by Position is moved immediately prior
to Before, or, if Before equals No_Element, after the last element. The length of Container is unchanggéd:

function First (Container : List) return Cursor;

If Container is empty, First returns the value No_Element. Otherwise it returns a cursor that dgsighates 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 retutns 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 Curson;

If Position equals No_Element or designates the last €lement 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 Cussor);

Equivalent to Position := Next (Position).

function Previous (Position :+ Cursor) return Cursor;

If Position equals No_Element ox 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  (Peésition : in out Cursor);

Equivalent to PoSition := Previous (Position).

function Find (Container : List;
Item : Element Type;
Position : Cursor := No Element)
return ‘Cursor;

H'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 first element if Position

equals No_Element. It proceeds towards Last (Container). If no equal element is found, then Find returns
No_Element. Otherwise, it returns a cursor designating the first equal element encountered.

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

214 © ISO/IEC 2007 — All rights reserved


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

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

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 with'thé first n

cursors of Container. Any exception raised by Process.all is propagated.

procedure Reverse Iterate
(Container : in List;
Process : not null access procedure (Position : in Cu®s0Or));

starting with the last node and moving the cursor as per the Previous function.

The actual function for the generic formal function "<" of Generic_Sorting is expected to return the same valt
time it is called with a particular pair of element values. It should define’a strict ordering relationship, that is,
irreflexive, asymmetric, and transitive; it should not modify Container. If the actual for "<" behaves in some ¢
manner, the behavior of the subprograms of Generic_Sorting are-inspecified. How many times the subprogra
Generic_Sorting call "<" is unspecified.

function Is Sorted (Container : List)~¥eturn Boolean;
Returns True if the elements are sorted smallest first as determined by the generic formal "<" operat
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

formal "<" operator provided, The sort is stable. Any exception raised during evaluation of "<" is
propagated.

procedure Merge (Target : in out List;
Seurce : in out List);

Merge removes . elements from Source and inserts them into Target; afterwards, Target contains the 1

othefwise, the order of elements in Target is unspecified. Any exception raised during evaluation of
ptepagated.

Bounded{Run-Time) Errors

described for Merge, or the operation works as defined.

Iterates over the nodes in Container as per Iterate, except that elements-are traversed in reverse ordet

de and

moving the cursor as per the Next function. Program_Error is propagated if Process.all tampers with{ the

e each
be

ther
s of

generic

nion 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 "<" opgrator;

M is

Calling Merge in an instance of Generic_Sorting with either Source or Target not ordered smallest first usingthe
provided generic formal "<" operator is a bounded error. Either Program_Error is raised after Target is updatgd as

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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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.

Imprwntanon 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 b& Oflog

N).

Thg 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
betfer than O(N**2).

Mojve should not copy elements, and should minimize copying of internal data structures.

If ap exception is propagated from a list operation, no storage should be lost, nor any eléments removed from a list
unlé¢ss specified by the operation.

NOTES

43 Sorting a list never copies elements, and is a stable sort (equal elements\remain 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.

A.18.4 Maps

Insert new clause:

Thg language-defined generic packages Containers.Hashéd* Maps and Containers.Ordered Maps provide private
typ¢s 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
ordpred map orders the keys per a specified relation.

Thik section describes the declarations that are common to both kinds of maps. See A.18.5 for a description of the
senjantics specific to Containers.Hashed(Maps and A.18.6 for a description of the semantics specific to
Containers.Ordered Maps.

Statlc Semantics

Thg actual function for the generic formal function "=" on Element_Type values is expected to define a reflexive and
S etric relationship and:return the same result value each time it is called with a particular pair of values. If it
b)é%:‘/es in some other-manner, the function "=" on map values returns an unspecified value. The exact arguments and
nurhber of calls of this-generic formal function by the function "=" on map values are unspecified.

Thg 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
desjgnating an element (the element contained in the node) for consistency with the other containers. There exists an
equiivalence relation on keys, whose definition is different for hashed maps and ordered maps. A map never contains
two or more nodes with equivalent keys. The /ength of a map is the number of nodes it contains.

Each nonempty map has two particular nodes called the first node and the last node (which may be the same). Each
node except for the last node has a su