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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gove
technology, I

International
The main tas

Standards adq
an Internation

fAmental, in liaison with 1SO and IEC, also take part in the work. In the field of injor
O and IEC have established a joint technical committee, ISO/IEC JTC 1.

tandards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.
k of the joint technical committee is to prepare International Standards.| Draft Intern

pted by the joint technical committee are circulated to national bodies for.voting. Publica
bl Standard requires approval by at least 75 % of the national bodies ¢asting a vote.

mation

ational
fion as

Attention is drawn to the possibility that some of the elements of this document\may be the subject of |patent
rights. ISO angd IEC shall not be held responsible for identifying any or all such,patent rights.

ISO/IEC 8824{2 was prepared by Joint Technical Committee ISOUEC JTC 1, Information technology,
Subcommitteg SC 6, Telecommunications and information exchange‘between systems, in collaboratign with
ITU-T. The idgntical text is published as ITU-T Rec. X.681.

This third edition cancels and replaces the second edition (ISO/IEC 8824-2:1998), which has been technically
revised. It glso incorporates the Technical Corrigendum ISO/IEC 8824-2:1998/Cor.1:1999 and the
Amendment I$O/IEC 8824-2:1998/Amd.1:2000.

ISO/IEC 8824|consists of the following parts, undet\the general title Information technology — Abstract Syntax

Notation One
Part 1: Sf
Part 2: In
Part 3: Cq

Part 4: Ps

ASN.1):

ecification of basic notation
formation object specification
nstraint specification

rameterization*of ASN.1 specifications
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Introduction

An application designer frequently needs to design a protocol which will work with any of a number of instances of
some class of information objects, where instances of the class may be defined by a variety of other bodies, and may be
added to over time. Examples of such information object classes are the "operations" of Remote Operations Service
(ROS) and the "attributes" of the OSI Directory.

This Recommendation | International Standard provides notation which allows information object classes as well as
individual information objects and information object sets thereof to be defined and given reference names.

An information object class is characterized by the kinds of fields possessed by its instances. A field may

an arbitrary type (a type field); or

a single value of a specified type (a fixed-type value field); or

a single value of a type specified in a (named) type field (a variable-type value field);

a non-empty set of values of a specified type (a fixed-type value set field); or

a non-empty set of values of a type specified in a (named) type field (a variablestyp€ valud

a single information object from a specified information object class (an object field);

an information object set from a specified information object class (an gbject set field).

A fixd
object
requir
unamf
identi

d-type value field of an information object class may be selected to providé unique identification|
5 in that class. This is called the identifier field for that class. Values.6fthe identifier field,

bd to be unique within any information object set that is defined for that‘class. They may, but ne
iguously identify information objects of that class within some broeader scope, particularly by th
[ier as the type of the identifier field.

An information object class is defined by specifying:

the names of the fields;

for each field, the form of that field (type, fixed-type value, variable-type value, fixed
variable-type value set, object, or object set);

optionality and default settings of fields;
which field, if any, is the identifier-field.

An in

The n
class |
restrig

ptation defined herein permits aniASN.1 type to be specified by reference to a field of some inft
- the object class field type. In JTU-T Rec. X.682 | ISO/IEC 8824-3, notation is provided to enabld
ted by reference to some spécific information object set.

It can be useful to consider\the definition of an information object class as defining the form of]
conceptual table (the asgoociated table) with one column for each field, and with a completed rq
infornpation object. The{form of the table (determined by the information object class specification) detg
of infprmation to be'eollected and used to complete some protocol specification. The underlying ¢
provides the link between those specifying information objects of that class and the protocol wh
information to \complete its specification. Typically, the actual information object set used to compl
protodol specification will be a parameter of that protocol (see ITU-T Rec. X.683 | ISO/IEC 8824-4).

contain:

set field); or

of information
f supplied, are
bd not, serve to
e use of object

type value set,

lividual information object in the class is'defined by providing the necessary information for each field.

rmation object
this type to be

an underlying
w defining an
rmines the sort
bnceptual table
ich needs that
pte a particular

can be used to

The "1nformationFromObjects" notation referencing a specific object or object set (probably a parameter

extract miormation trom cells ot conceptual tables.

This Recommendation | International Standard:

Specifies a notation for defining an information object class, and for identifying it with a reference name
(see clause 9).

Specifies a notation by which the definer of an information object class can provide a defined syntax for
the definition of information objects of that class; a default notation is provided for classes for which no
defined syntax has been defined (see clause 10).

Specifies a notation for defining an information object, and for assigning it to a reference name
(see clause 11), and provides analogous notation for an object set (see clause 12).

Defines the "associated table" for an object or object set of a class (see clause 13).

Specifies notation for the object class field type and its values (see clause 14).

NOTE — These constructs enable an ASN.1 type to be specified using a named field of a named information
object class. Constraints on that type to restrict it to values related to a specific information object set appear in
ITU-T Rec. X.682 | ISO/IEC 8824-3.

© ISO/IEC 2002 — All rights reserved
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Specifies notation for extracting information from objects (see clause 15).

The set of information objects used in defining an object set may be partially or entirely unknown at the time of
definition of an ASN.1 specification. Such cases occur, for example, in network management where the set of managed
objects varies while the network manager is executing. This Recommendation | International Standard specifies the
rules for inclusion of an extension marker in the definition of object sets to signal to implementors the intention of the
designer that the contents of the object set is not fully defined in the ASN.1 specification. When an object set is defined
with an extension marker, the implementor must provide means, possibly outside the scope of ASN.1, for dynamically
adding objects to the object set and removing previously added objects from the object set.

Annex A, which is an integral part of this Recommendation | International Standard, specifies the information object
class whose object class reference is TYPE-IDENTIFIER. This is the simplest useful class, with just two fields, an
identifier field of type object 1dent1ﬁer and a smgle type ﬁeld Wthh deﬁnes the ASNl type for carrying all

information cop

information obj

Annex B, whic
an abstract sy
information obj

Annex C, whig
instance-of typq

Annex D, whic
use the notation

Annex E, whic|
ASN.1 model o

Annex F, whic
notation define

ects of thls form.

h is an integral part of this Recommendation | International Standard, specifies the notation for de|
itax (composed of the set of values of a single ASN.1 type) by the definition of)an” apprd
ect.

h is an integral part of this Recommendation | International Standard, specifies)the notation ff
(the INSTANCE OF notation).

h is not an integral part of this Recommendation | International Standardy provides examples on h
described in this Recommendation | International Standard.

h is not an integral part of this Recommendation | International Standard, provides a summary
if object set extension.

h is not an integral part of this Recommendation | International Standard, provides a summary
| herein.
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bf the

Of the
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

Information technology —
Abstract Syntax Notation One (ASN.1):
Information object specification

1 Scope

This Recofnmendation | International Standard is part of Abstract Syntax Notation One (ASN.1) and)provides notation
for specify|ng information object classes, information objects and information object sets.

2 Normative references

The followling Recommendations and International Standards contain provisions which, through reference |n this text,
constitute provisions of this Recommendation | International Standard. At the time)of publication, the editions indicated
were validl All Recommendations and Standards are subject to revision,.and parties to agreements baged on this
Recommerldation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards listed below. Members’ of TEC and ISO maintain registers ¢f currently
valid Interfational Standards. The Telecommunication StandardizationyBureau of the ITU maintains a list ¢f currently
valid ITU-T Recommendations.

2.1 Identical Recommendations | International Standards

- ITU-T Recommendation X.680 (2002) | ISO/IEC 8824-1:2002, Information technology — Abstyact Syntax
Notation One (ASN.1): Specification ofbasic notation.

- ITU-T Recommendation X.682 (2002) | ISO/IEC 8824-3:2002, Information technology — Abstyact Syntax
Notation One (ASN.1): Constraint’specification.

- ITU-T Recommendation X.683 (2002) | ISO/IEC 8824-4:2002, Information technology — Absfyract Syntax
Notation One (ASN.1): Payameterization of ASN.1 specifications.

3 IPefinitions
For the purposes of this Recommendation | International Standard, the following definitions apply.

3.1 Specification of basic notation

This Recorhmiendation | International Standard uses the terms defined in ITU-T Rec. X.680 | ISO/IEC 8824-1

3.2 Constraint specification

This Recommendation | International Standard uses the following term defined in ITU-T Rec. X.682 | ISO/IEC 8824-3:

—  table constraint.

33 Parameterization of ASN.1 specification

This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.683 | ISO/IEC 8824-4:
a) parameterized type;

b) parameterized value.

ITU-T Rec. X.681 (07/2002) 1
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34 Additional definitions

34.1 associated table: (For some information object or information object set) an abstract table, derivable from the
object or object set by flattening the hierarchical structure resulting from the presence of link fields (see 3.4.15).

NOTE — An associated table can be used to determine the precise nature of some constraint (see ITU-T Rec. X.682 |
ISO/IEC 8824-3) which has been applied using an object set.

34.2 default syntax: The notation which shall be used for defining information objects of classes whose definers
have not provided a defined syntax (see example 11.10).

343 defined syntax: A notation, provided by the definer of a class, which allows information objects of that class
to be defined in a user-friendly manner.
NOTE - For example, the defined syntax for the class OPERATI ON might allow instances of the class to be defined by the word

ARGUMENT followed by &Ar gurent Type, then the word RESULT followed by the &Resul t Type, then the word CODE
followed by &oper at i onCode (see example 11.11).

3.44 extensible object set: An object set with an extension marker or which has been defined using.-se} arithmetic
with object sets that are extensible.

345 fleld: A component of an information object class. Each field is a type field, a fixed-type value field, a
variable-type value field, a fixed-type value set field, a variable-type value set field, an information object|field or an
informatiof object set field.

3.4.6 fleld name: A name which identifies a field of some class; either the class which(specifies the field|directly, in
which casq the name is a primitive field name, or a class which has a chain of link fields to that in which|the field is
actually spe¢cified (see 9.13 and 9.14).

3.4.7 governing (class); governor: An information object class definition or reference which [affects the
interpretatipn of a part of the ASN.1 syntax, requiring it to reference or to gpeeify information objects of th¢ governing
class.

34.8 idlentifier field: A fixed-type value field of a class, selected to provide unique identification of jnformation
objects in that class. Values of the identifier field, if supplied, ate fequired to be unambiguous within any jnformation
object set that is defined for that class. They may, but need not, 'serve to unambiguously identify informatiop objects of
that class within some broader scope.

NOTE 1 — The identifier field has a fixed ASN.1 type, and values of that type can be carried in protocol to identify] information
objects Within the class.

NOTE 2 — The scope within which the identifier is una@mbiguous is that of an information object set. It could, howgver, also be

made urlambiguous within any given abstract syntax, or within an entire application context, or could even be glohal across all

classes 1nd all application contexts by use of the ebject identifier type for the identifier field.
i

3.4.9 information object: An instance of some information object class, being composed of a set of flelds which
conform to|the field specifications of the class.
NOTE - For example, one specific instance of the information object class OPERATI ON (mentioned in the example in 3.4.10)

might b¢ i nvert Mat ri x, whichthas an &Ar gunent Type field containing the type Matri x, a &Resul t Type field aldo containing
the type[Mat ri x, and an &penat/i onCode field containing the value 7 (see example in 10.13).

3.4.10 information object class (class): A set of fields, forming a template for the definition of a|potentially
unbounded| collection ¢ffinformation objects, the instances of the class.

NOTE - For example, an information object class OPERATI ON might be defined to correspond to the operati op concept of
Remote [Operations Service (ROS). Each of the various named field specifications would then correspond to some gspect which
can vary from-ene operation instance to another. Thus, there could be &Ar gunent Type, &Resul t Type, and &opef ati onCode
fields, tHe'first two specifying type fields and the third specifying a value field.

3.4.11 information object field: A field which contains an information object of some specified class.

3.4.12 information object set: A non-empty set of information objects, all defined using the same information
object class reference name.

NOTE - For example, one information object set, Mat r i xQper at i ons, of the class OPERATI ON (used in the example in 3.4.10)
might contain invertMatrix (mentioned in 3.4.9) together with other related operations, such as addMatri ces,
mul ti pl yMatri ces, etc. Such an object set might be used in defining an abstract syntax that makes provision for the invocation
and result reporting of all of these operations (see example in 12.11).

3.4.13 information object set field: A field which contains an information object set of some specified class.

3.4.14 instance-of type: A type, defined by referencing an information object class which associates object
identifiers with types.

3.4.15 link field: An object or object set field.

2 ITU-T Rec. X.681 (07/2002)
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3.4.16 object class field type: A type specified by reference to some field of an information object class. In ITU-T
Rec. X.682 | ISO/IEC 8824-3, notation is provided to enable this type to be restricted by reference to an information
object set of the class.

3.4.17 primitive field name: The name specified directly in an information object class definition without use of a
link field.

3.4.18 recursive definition (of a reference name): A reference name for which resolution of the reference name, or
of the governor of the definition of the reference name, requires resolution of the original reference name.

NOTE — Recursive definition of an information object class is permitted. Recursive definition of an information object or an
information object set is forbidden by 11.2 and 12.2 respectively.

3.4.19 recursive instantiation (of a parameterized reference name): An instantiation of a reference name, where
resolution of the actual parameters requires resolution of the original reference name.
NOTE — Recursive instantiation of an information object class (including an encoding structure) is permitted. Recursive

ad-12 2 el
cHHer g P ey

3.4.20 type field: A field which contains an arbitrary type.

3.4.21 vplue field: A field which contains a value. Such a field is either of fixed-type or of.vatiable-fype. In the
former cas¢ the type of the value is fixed by the field specification. In the latter case the type of the Walue is dontained in
some (spedific) type field of the same information object.

3.4.22  vplue set field: A field which contains a non-empty set of values of some. type. Such a field |s either of
fixed-type jor of variable-type. In the former case the type of the values is fixed by the_field specification. In the latter
case the type of the values is contained in some (specific) type field of the same information object.

NOTE -{ The set of values in a value set field for an information object constitutes a subtype of the specified type.

4 Abbreviations

For the purposes of this Recommendation | International Standard, thie following abbreviation applies:
ASN.1  Abstract Syntax Notation One

5 Convention

This Recojnmendation | International Standard employs the notational convention defined in ITU-T Rgc. X.680 |
ISO/IEC 8824-1, clause 5.

6 Notation

This clausd summarizes the notation defined in this Recommendation | International Standard.

6.1 Assignments

The followjing notations which can be used as alternatives for "Assignment" (see ITU-T Rec. X.680 | ISO/IEC 8824-1,
clause 12) fire defined in this Recommendation | International Standard:

- . ObjectClassAssignment (see 9.1);

—  ObjectAssignment (see 11.1);
—  ObjectSetAssignment (see 12.1).

6.2 Types

6.2.1 The following notations which can be used as alternatives for "BuiltinType" (see ITU-T Rec. X.680 |
ISO/IEC 8824-1, 16.2) are defined in this Recommendation | International Standard:

—  ObjectClassFieldType (see 14.1);
—  InstanceOfType (see Annex C).

6.2.2 The following notations which can be used as alternatives for "ReferencedType" (see ITU-T Rec. X.680 |
ISO/TIEC 8824-1, 16.3) are defined in this Recommendation | International Standard:

—  TypeFromObject (see clause 15);
—  ValueSetFromObjects (see clause 15).

ITU-T Rec. X.681 (07/2002) 3
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6.3 Values

6.3.1 The following notation which can be used as an alternative for "Value" (see ITU-T Rec. X.680 |
ISO/IEC 8824-1, 16.7) is defined in this Recommendation | International Standard:

—  ObjectClassFieldValue (see 14.6);

6.3.2 The following notation which can be used as an alternative for "BuiltinValue" (see ITU-T Rec. X.680 |
ISO/IEC 8824-1, 16.9) is defined in this Recommendation | International Standard:

— InstanceOfValue (see Annex C).

6.3.3 The following notation which can be used as an alternative for "ReferencedValue" (see ITU-T Rec. X.680 |
ISO/IEC 8824-1, 16.11) is defined in this Recommendation | International Standard:

—  ValueFromObject (see clause 15).

6.4 Hlements

6.4.1 Tihe following notation which can be used as an alternative for "Elements" (see ITU:T Rdc. X.680 |
ISO/IEC 8§24-1, 46.5) is defined in this Recommendation | International Standard:

ObjectSetElements (see 12.10).

7 ASN.1 lexical items

In additior| to the lexical items specified in ITU-T Rec. X.680 | ISO/IEC 8824-1} clause 11, this Recominendation |
Internationpl Standard makes use of the lexical items specified in the following-subclauses. The general rule§ applicable
to these leyical items are as defined in ITU-T Rec. X.680 | ISO/IEC 8824-15 11.1. These new lexical items make use of
the ASN.1|character set, as specified in ITU-T Rec. X.680 | ISO/IEC _8824-1, clause 10, and in addition tHe character
ampersand|("&").

NOTE - The Note in ITU-T Rec. X.680 | ISO/IEC 8824-1, 10.1, alsq applies to the lexical items specified in 7.1 to 7.9 below.

7.1 Information object class references
Name of leiical item — objectclassreference

An "objecfclassreference" shall consist of a sequence of characters as specified for a "typereference'| in ITU-T
Rec. X.68( | ISO/IEC 8824-1, 11.2, except that mo lower-case letters shall be included.

7.2 Ipformation object references

Name of leical item — objectreference

An "objectfeference" shall con§ist of a sequence of characters as specified for a "valuereference" in ITU-T Rec. X.680 |
ISO/IEC 8824-1, 11.4.

7.3 Information-object set references

Name of lefkicalitem — objectsetreference

An "objeclsetréference" shall consist of a sequence of characters as specified for a "typereference"| in ITU-T
Rec. X.680 | ISO/IEC 8824-1, 11.2.

7.4 Type field references
Name of lexical item — typefieldreference

A "typefieldreference" shall consist of an ampersand ("&") immediately followed by a sequence of characters as
specified for a "typereference" in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.2.

7.5 Value field references
Name of lexical item — valuefieldreference

A "valuefieldreference" shall consist of an ampersand ("&") immediately followed by a sequence of characters as
specified for a "valuereference" in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.4.
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7.6 Value set field references
Name of lexical item — valuesetfieldreference

A "valuesetfieldreference” shall consist of an ampersand ("&") immediately followed by a sequence of characters as
specified for a "typereference" in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.2.

7.7 Object field references
Name of lexical item — objectfieldreference
An "objectfieldreference" shall consist of an ampersand ("&") immediately followed by a sequence of characters as

specified for an "objectreference" in 7.2.

7.8 Object set field references

Name of lefxical item — objectsetfieldreference

An "objectketfieldreference" shall consist of an ampersand ("&") immediately followed by a sequence-of characters as
specified for an "objectsetreference” in 7.3.

7.9 Word
Name of leikical item — word

A "word" |shall consist of a sequence of characters as specified for a "typereference" in ITU-T Regc. X.680 |
ISO/IEC 8824-1, 11.2, except that no lower-case letters or digits shall be included.

7.10 Additional keywords

The names|CLASS, | NSTANCE, SYNTAX and UNI QUE are listed in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.27,[as reserved
words.

8 Referencing definitions
8.1 The constructs:
DefinedObjectClass ::=
ExternalObjectClassReference
| objectclassreference

| UsefulObjectClassReference

DefinedObject =
ExtérnalObjectReference
| objectreference

DefinedObjectSet ::=
ExternalObjectSetReference
| objectsetreference

are used tolreference class information nhje(‘t and information ﬂth(‘f set definitions rPQpe(‘ﬁVP]v

8.2 References to information objects and information object sets have a governing class. It is a requirement that
the referenced information object and the information objects in the referenced information object set shall be of the
governing class. There is no equivalent of "value mappings" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, Annex B)
specified for information objects, so the above statement means that the information object or information object set
must be defined using the same information object class reference as is used as the governor (or one obtained from it by
simple reference assignment). Two identical (but textually distinct) instances of the information object class notation do
not identify the same information object class for the purposes of this requirement.

8.3 Except as specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 12.15, the "objectclassreference”,
"objectreference", and "objectsetreference” alternatives shall only be used within the module in which a class or
information object or information object set is assigned (see 9.1, 11.1 and 12.1) to that reference.

The "ExternalObjectClassReference", "ExternalObjectReference", and "ExternalObjectSetReference” alternatives are
defined as follows:

ITU-T Rec. X.681 (07/2002) 5
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ExternalObjectClassReference ::=
modulereference

"non

objectclassreference

ExternalObjectReference ::=
modulereference
"non

objectreference

ExternalObjectSetReference ::=
modulereference

"non

objectsetreference

These altg
"objectsetr
within the

class or inf]

8.4 T

of which th

NOTE -+
reserved|

9 1

9.1 T
("objectcla;
ISO/IEC 8

9.2 T

If the "Obj

llldLiVUb blldll J8Le)) 1UC UbUL‘l ulllcbb lllC L«UllprUllL‘lillg "UIUjUblbidbblcfclcllbt?", "U‘UJ.CLLICI
pference” has been assigned a class or information object or information object set (see 9.111.
nodule (different from the referencing module) identified by the corresponding "modulereferency
prmation object or information object set respectively which is referenced.

he "UsefulObjectClassReference" alternative of "DefinedObjectClass" is defined as.follows:
UsefulObjectClassReference ::= TYPE- | DENTI FI ER | ABSTRACT- SYNTAX

e first alternative is specified in Annex A, and the second in Annex B.

The names TYPE- | DENTI FI ER and ABSTRACT- SYNTAX are listed in ITU-T-Ree. X.680 | ISO/IEC 8824
words.

nformation object class definition and assignment

he construct "ObjectClassAssignment” is used to assign an information object class to a refer

824-1, clause 12, and is defined as follows:

ObjectClassAssignment ::=
objectclassreference

ObjectClass

he information object class is that\defined by the construct "ObjectClass":

ObjectClass ::=
DefinedObjectClass
| ObjectClassDefn
| ParameterizedObjectClass
pctClass" is as
"DefiedObjectClass", then the class definition is the same as that of the class referred to;
"ObjectClassDefn", then the class is defined as described in 9.3;

tsreference”). This construct is one of the alterpatives for "Assignment" in ITU-T Reg.

rence", or
and 12.1)
", It is that

1, 11.27, as

ence name
X.680 |

UParameterizedObjectClass", then the class is defined as described in ITU-T R

lec. X.683 |

ISO/IEC 8824-4,9.2.

9.3 Every class is ultimately defined by an "ObjectClassDefn":

ObjectClassDefn ::=
CLASS

"{ ” Fieldspec "," + "} ”
WithSyntaxSpec?

WithSyntaxSpec ::= W TH SYNTAX SyntaxList

This notation allows the definer of a class to provide the named field specifications, each of which is a "FieldSpec", as
defined in 9.4. Optionally, the definer can provide an information object definition syntax ("SyntaxList"), as defined
in 10.5. The definer of the class may also specify semantics associated with the definition of the class.

9.4 Each "FieldSpec" specifies and names one of the fields which shall or may be associated with instances of the
class:
6 ITU-T Rec. X.681 (07/2002)
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FieldSpec ::=
TypeFieldSpec

| FixedTypeValueFieldSpec

| VariableTypeValueFieldSpec

| FixedTypeValueSetFieldSpec
| VariableTypeValueSetFieldSpec
| ObjectFieldSpec
| ObjectSetFieldSpec

The various alternatives for "FieldSpec" are specified in the following subclauses.
9.5 A "TypeFieldSpec" specifies that the field is a type field (see 3.4.20):

TypeFieldSpec ::=
typefieldreference
——FypeOptionalitySpee?
lllJ Ul.l\r\ro
TypeOptionalitySpec ::= OPTI| ONAL | DEFAULT Type

The name pf the field is "typefieldreference". If the "TypeOptionalitySpec" is absent, all information-object definitions
for that claks are required to include a specification of a type for that field. If OPTI ONAL is present, ‘then the field can be
left undefined. If DEFAULT is present, then the following "Type" provides the default setting for the field if if is omitted
in a definitfon.

9.6 A "FixedTypeValueFieldSpec" specifies that the field is a fixed-type value field’(see 3.4.21):

FixedTypeValueFieldSpec ::=
valuefieldreference
Type
UNI QUE ?
ValueOptionalitySpec ?

ValueOptionalitySpec ::= OPTI ONAL | DEFAULT Value

The name pf the field is "valuefieldreference". The "Type!sconstruct specifies the type of the value contdined in the
field. The '[ValueOptionalitySpec", if present, specifies thaf'the value may be omitted in an information object definition,
or, in the OEFAULT case, that omission produces the following "Value", which shall be of that type. The pregence of the
keyword UNI QUE specifies that this field is an identifier field as defined in 3.4.8 (see also ITU-T Rec. X.682 | ISO/IEC
8824-3, 10]20). If the keyword is present, the "ValueOptionalitySpec" shall not be "DEFAULT Value".

9.7 Where a value is assigned for anidentifier field, that value is required to be unambiguous within gny defined
informatiof object set.

9.8 A "VariableTypeValueFieldSpec" specifies that the field is a variable-type value field (see 3.4.21):

VariableTypeValueFieldSpec ::=
valuefieldreference
FieldName
ValueOptionalitySpec?

The name ¢f the fieldis "valuefieldreference". The "FieldName" (see 9.14), which is relative to the class being specified,
shall be thdt of a.type field; the type field which is either in the same information object as the value field, or |s linked by
the chain off ‘ebjéct fields whose references appear in the "FieldName", will contain the type of the value. (Al] link fields
whose field references appear in the "Fie[dName™ shall be object fields.) The "ValueOptionalitySpec”, if present,
specifies that the value may be omitted in an information object definition, or, in the DEFAULT case, that omission
produces the following "Value". The "ValueOptionalitySpec" shall be such that:

a) if the type field denoted by the "FieldName" has a "TypeOptionalitySpec" of OPTI ONAL, then the
"ValueOptionalitySpec" shall also be OPTI ONAL; and

b) if the "ValueOptionalitySpec" is "DEFAULT Value", then the type field denoted by the "FieldName" shall
have a "TypeOptionalitySpec" of "DEFAULT Type", and "Value" shall be a value of that type.

9.9 A "FixedTypeValueSetFieldSpec" specifies that the field is a fixed-type value set field (see 3.4.22):

FixedTypeValueSetFieldSpec ::=
valuesetfieldreference

Type
ValueSetOptionalitySpec ?

ITU-T Rec. X.681 (07/2002) 7
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ValueSetOptionalitySpec ::= OPTI ONAL | DEFAULT ValueSet

NOTE - "ValueSet" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 15.6 and 15.7, and allows the explicit listing (in curly
braces) of the set of values, or the use of a "typereference" for a subtype of the "Type".

The name of the field is "valuesetfieldreference". The "Type" construct specifies the type of the values contained in the
field. The "ValueSetOptionalitySpec", if present, specifies that the field may be unspecified in information object
definition, or, in the DEFAULT case, that omission produces the following "ValueSet", which shall be a subtype of that

type.
9.10 A "VariableTypeValueSetFieldSpec" specifies that the field is a variable-type value set field (see 3.4.22):
VariableTypeValueSetFieldSpec ::=
valuesetfieldreference

FieldName
ValueSetOptionalitySpec?

The name [of the field is "valuesetfieldreference". The "FieldName" (see 9.14), which is relative to the plass being
specified, ghall be that of a type field; the type field which is either in the same information object as the valpe set field,
or is linked by the chain of object fields whose references appear in the "FieldName", will contain th€ type off the values.
(All link figlds whose field references appear in the "FieldName" shall be object fields.) The "ValueSetOptionjalitySpec",
if present, ppecifies that the value set may be omitted in an information object definition, or, .inythe DEFAUL[T case, that
omission pfoduces the following "ValueSet". The "ValueSetOptionalitySpec" shall be such that:

a) if the type field denoted by the "FieldName" has a "TypeOptionalitySpec" of OPTI ONAL, then the
"ValueSetOptionalitySpec" shall also be OPTI ONAL; and

b)) if the "ValueSetOptionalitySpec" is "DEFAULT ValueSet", then thetype field denoted by the "FieldName"
shall have a "TypeOptionalitySpec" of "DEFAULT Type", and "ValueSet" shall be a subtype of that type.

9.11

o

n "ObjectFieldSpec" specifies that the field is an information,object field (see 3.4.11):

ObjectFieldSpec ::=
objectfieldreference
DefinedObjectClass
ObjectOptionalitySpec ?

ObjectOptionalitySpec ::= OPTI ONAL | DEFAULT Object

The name ¢f the field is "objectfieldreference". The "DefinedObjectClass" references the class of the object dontained in
the field (Which may be the "ObjectClass" currently being defined). The "ObjectOptionalitySpec", if present, specifies
that the field may be unspecified in an information object definition, or, in the DEFAULT case, that omission pfoduces the
following '|Object" (see 11.3) which shall bejof the "DefinedObjectClass".

9.12 An "ObjectSetFieldSpec" speeifies that the field is an information object set field (see 3.4.13):

ObjectSetFieldSpee .::=
objeetsetfieldreference
DefinedObjectClass
ObjectSetOptionalitySpec ?

ObjectSetOptionalitySpec ::= OPTI ONAL | DEFAULT ObjectSet
The name|of” the’ field is "objectsetfieldreference”. The "DefinedObjectClass" references the class of fhe objects
contained |n\th€ field. The "ObjectSetOptionalitySpec", if present, specifies that the field may be unspegified in an

information object definition, or, in the DEFAULT case, that omission produces the following "ObjectSet" (see 12.3), all
of whose objects shall be of "DefinedObjectClass".

9.13 The construct "PrimitiveFieldName" is used to identify a field relative to the class containing its specification:

PrimitiveFieldName ::=
typefieldreference
valuefieldreference
valuesetfieldreference
objectfieldreference
objectsetfieldreference

The names of all of the fields specified in the class definition shall be distinct.

9.14 The construct "FieldName" is used to identify a field relative to some class which either contains the field
specification directly or which has a chain of link fields to the containing class. The chain is indicated by a list of
"PrimitiveFieldName"s separated by periods.
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9.15 If there is any chain (of length one or more) of specifications of link fields (see 3.4.15) such that:

a) the first is in the class which is being defined and is not the field being defined; and

b) each subsequent one is a field of the class used in defining the previous; and

c) the last is defined using the class which is being defined,

2:2002 (E)

then at least one of the field specifications shall have an "ObjectOptionalitySpec" or "ObjectSetOptionalitySpec" (as
appropriate).
NOTE — This is to prevent recursive information object class definitions (which are in general permitted) with no finite
representation for an information object of that recursive class.

9.16 Examples

An expanded version of the information object class described informally as an example in 3.4.10 could-bd

follows:

NOTE 1
present {

NOTE 2
(&Error
NOTE 3
the &cod

NOTE 4
length o
valid, bd

NOTE §
in 10.13

10

10.1 I
independer]
provide a y

un

CPERATI ON :: = CLASS

{
&Ar gunent Type CPTI ONAL,

&Resul t Type OPTI ONAL,

&Errors ERROR OPTI ONAL,

&Li nked COPERATI ON OPTI ONAL,
&r esul t Ret ur ned BOOLEAN DEFAULT TRUE,
&code I NTEGER UNI QUE

}
ERRCR :: = CLASS

{
&Par anet er Type OPTI ONAL,

&code | NTEGER UNI QUE
}

urposes.
s and &Li nked) and two value fields (& esul t Ret ur ned and &code) the latter being an identifier field.

e field. (The same applies to object sets of ERRORs.)

— The OPERATI ON information object'class includes a chain of link fields as described in 9.15 above. Th
he and is formed by the &Li nked field; which is specified (recursively) by means of OPERATI ON. However
cause the field is designated OPTNONAL (see 9.15).

— Neither of these examples includes a "WithSyntaxSpec". However, corresponding examples which do

yntax List

is frequéntly the case that a single specification defines an information object class, for which

ser<friendly notation for the definition of information objects in that class.

defined as

— This example is based upon the operation and error céncepts of the Remote Operations standard, but simplified for the
— The fields specified for this class include two type’ fields (&Ar gunent Type and &Resul t Type), two objgct set fields

— Any information object set made up of OPERATI ONs must be such that no two objects in the set have the same value for

b chain is of
this is quite

hre provided

many other

t specifications separately define information objects. It can be appropriate for the definer of the class to

10.2 T

T 1 e - 1 EHCIE T | e £ — . 1 1 1t 1 1
IIIS CIaUST SPCOCILICS d TI0LallUII Uy WIIIUIL UIC SPCUILICT O dll TITITOIITIaUOIN OUJTUL TLdsS UCTIIITS UIC Ul

defined syntax for the specification of information objects of that class.

ass-specific

10.3 The notation is the syntactic construct "SyntaxList", which occurs in the syntactic construct "ObjectClassDefn"

(see 9.3).

10.4 A "SyntaxList" specifies the syntax for the definition of a single information object of the class being defined.

The syntax

appears as the "DefinedSyntax" in the following subclause.

NOTE — It is a property of this specification that the end of any syntactic construct defined by a "SyntaxList" (an instance of
"DefinedSyntax") can be determined by:

a) ignoring ASN.1 comments;

b

) treating character string values as lexical tokens;

c) expecting an initial "{", matching nested "{ " and "} ", and terminating on an unmatched "} ".

10.5 The "SyntaxList" specifies the sequence of "DefinedSyntaxToken" that is to appear in the "DefinedSyntax"

(see 11.6):

ITU-T Rec. X.681 (07/2002)
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SyntaxList ::= "{ " TokenOrGroupSpec empty + "} "
TokenOrGroupSpec ::= RequiredToken | OptionalGroup
OptionalGroup ::="[" TokenOrGroupSpec empty + "|"

RequiredToken ::=
Literal
| PrimitiveFieldName
NOTE 1 — The writer of "SyntaxList" is not given the full power of BNF. Roughly, the notational power is equivalent to that
commonly used in specifying command line syntaxes for command interpreters. The list of possible "RequiredToken"s are given
in the order they are permitted; one or more consecutive tokens can be made optional by enclosing them in square brackets.

NOTE 2 — When parsing a "SyntaxList", any occurrence of "[[" (or "]]") is not interpreted as the lexical items "[[" (or "]]"
respectively) defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.19 and 11.20, but as two lexical items "[ " and "[ " (or "] " and
"] " respectively).

10.6 Word ToKen used as a " Literar*shatt ot be one of e fottowing:

BIT
BOOLEAN
CHARACTER
CHOl CE
EVBEDDED

END
ENUVERATED
EXTERNAL
FALSE

| NSTANCE

| NTEGER

| NTERSECTI ON
M NUS- | NFI NI TY
NULL

OBJECT

OCTET

PLUS- | NFI NI TY
REAL

RELATI VE- O D
SEQUENCE

SET

TRUE

UNI ON

NOTE -t This list comprises only and all those~ASN.1 reserved words which can appear as the first lexical item pf a "Type",
"Value"] "ValueSet", "Object" or "ObjectSet", and also the reserved word END. Use of other ASN.1 reserved wopds does not
cause ambiguity and is permitted. Where ‘thie defined syntax is used in an environment in which a "word" is also a "typereference"
or "obje¢tsetreference", the use as a "word" takes precedence.

10.7 A "Literal" specifies thie-actual inclusion of that "Literal", which is either a "word" or a comma ([',"), at that
position in the defined syntax:

Literal ::=

word

| "nn
9

10.8 Hach "PrimitiveFieldName" specifies the inclusion (at that position in the new syntax) of a "Setting|' (see 11.7)
for the corresponding field.

10.9 Each "PrimitiveFieldName" of the information object class shall appear precisely once.

10.10 When, in the parse process, an "OptionalGroup" is encountered, and the following lexical item is syntactically
acceptable as the first lexical item in the optional group, then that group is assumed to be present. If it is not syntactically
acceptable as the first lexical item in the optional group, then that group is assumed to be absent.

NOTE - In order to avoid unexpected effects, designers should normally make the first lexical item in an optional group
a "Literal".

10.11  An instance of use of the "DefinedSyntax" is invalid unless it specifies all mandatory fields for the information
object class.

10.12  In order to ensure easy parsing of the new syntax and to prevent abuses, the following additional restrictions
are placed on the definer of new syntax:

a) Every "OptionalGroup" is required to have at least one "PrimitiveFieldName" or "OptionalGroup" within
it.

10 ITU-T Rec. X.681 (07/2002)
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NOTE 1 — This is to help prevent the apparent collection of information which is not reflected in any field of the

information object.

that could potentially be a setting for more than one "FieldName".

The use of "OptionalGroup"s shall be such that at no time in the parsing process can a "Setting" appear

) If an "OptionalGroup" starts with a "Literal", then the first token following the "OptionalGroup" shall
also be a "Literal" and shall be different from the first "Literal" of all immediately preceding

"OptionalGroup"s,

while the following restriction is placed upon the user of the "DefinedSyntax":

d) Whenever a "Literal" is present in a "DefinedSyntax" that occurs in an "OptionalGroup" a "Setting" for a
"PrimitiveFieldName" in that "OptionalGroup" shall also be present.

NOTE 2 — This is to help prevent the apparent collection of information which is not reflected in any field of the

information object.

NOTE 3 — The following example is a legal syntax but restriction d) prevents the user from writing LI TERAL

10.13 H

The examp|
of defining

[LITERAL [A &field]

xamples

CPERATI ON :: = CLASS
{

&Ar gunent Type
&Resul t Type
&Errors
&Li nked
&resul t Ret ur ned
&oper at i onCode

}

W TH SYNTAX

{
[ ARGUVENT
[ RESULT
[ RETURN RESULT
[ ERRORS
[ LI NKED
CODE

}

ERRCR :: = CLASS
{

&Rar anet er Type

without following it by one or both of the optional groups:
[B &field2]]

OPTI ONAL,

CPTI ONAL,

ERROR, OPTI ONAL,
OPERATI ON OPTI ONAL,
BOOLEAN DEFAULT TRUE,
MNTEGER UNI QUE

&Ar gunrent Type]
&Resul t Type]
& esul t Ret ur ned]
&Error s]
&Li nked]
&oper at i onCode

OPTI ONAL,

les of class definitions from 9.16 above can be equipped with defined syntax to provide a "user-friendly" way
instances of the classes (this defined syntax is used in the example in 11.11):

&er r or Code I NTEGER UNI QUE
}
W\TH SYNTAX
[ PARAMETER &Par amet er Type]
CODE &er r or Code
}
11 Information object definition and assignment
11.1 The syntactic construct "ObjectAssignment"” is used to assign an information object of a specified class to a

reference name ("objectreference"). This construct is one of the alternatives for "Assignment" in ITU-T Rec. X.680 |
ISO/IEC 8824-1, clause 12, and is defined as follows:

ObjectAssignment ::=
objectreference
DefinedObjectClass
".o.o—n

Object

11.2 There shall be no recursive definition (see 3.4.18) of an "objectreference”, and there shall be no recursive
instantiation (see 3.4.19) of an "objectreference".
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11.3 The information object, which shall be of the class referenced by "DefinedObjectClass", is that defined by the
construct "Object":

Object ::=
DefinedObject
| ObjectDefn
| ObjectFromObject
| ParameterizedObject

If the "Object" is a:
a) "DefinedObject", then the object is the same as that referred to;

b

) "ObjectDefn", then the object is as specified in 11.4;

¢) "ObjectFromObject", then the object is as specified in clause 15;

d) "pqrampfpri7pr‘]nhjpr'f" then the nhjpr'f is defined as cppr‘iﬁpd in ITIULT Rec X 683 ! ISOAEC 8824-4,
9.2.
114 Hvery information object is ultimately defined by an "ObjectDefn":
ObjectDefn ::=
DefaultSyntax
| DefinedSyntax
The "Obje¢tDefn" shall be "DefaultSyntax" (see 11.5) if the class definition does not 'in¢lude a "WithSyntakSpec" and
shall be "DefinedSyntax" (see 11.6) if it does include one.
11.5 Tlhe "DefaultSyntax" construct is defined as follows:
DefaultSyntax ::="{" FieldSetting "," * "} "
FieldSetting ::= PrimitiveFieldName Setting
There shal] be precisely one "FieldSetting" for each "FieldSpec'.in the class definition which is not OPTI ONAL and does
not have a|DEFAULT, and at most one "FieldSetting" for eachtother "FieldSpec". The "FieldSetting"s can appear in any
order. The| "PrimitiveFieldName" in each "FieldSetting" shall be the name of the corresponding "FieldSpec". The
construct "Betting" is specified in 11.7.
11.6 Tihe "DefinedSyntax" construct is defined, ds;follows:
DefinedSyntax ::="{" DefinedSyntaxToken empty * "} "
DefinedSyntaxToken ::=
Literal
| Setting
The "SyntdxList" in the "WithSyntaxSpec" (see clause 10) determines the sequence of "DefinedSyntaxTokeh"s that are
to appear ip the "DefinedSyntax". The construct "Setting" is specified in 11.7; each occurrence specifies thq setting for
some field| of the informatien object. The construct "Literal" is defined in 10.7; "Literal"s are present [for human
readability
11.7 A "Setting"specifies the setting of some field within an information object being defined:
Setting ::=
Typp
| Value
|  ValueSet
| Object
| ObjectSet
If the field is:
a) atype field, the "Type" alternative;

b) avalue field, the "Value" alternative;

C

) avalue set field, the "ValueSet" alternative;

d) an information object field, the "Object" alternative;

(&

shall be sel

) an information object set field, the "ObjectSet" alternative,

ected.

NOTE — The setting is further restricted as described in the appropriate subclause of 9.5 to 9.12 above, and 11.8 to 11.9.

12
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11.8 A setting of a variable-type value field shall be a value of the type specified by the appropriate type field of the
same or linked object (that is, the value notation for an open type is not employed).

11.9 A setting of a variable-type value set field shall be a value set of the type specified by the appropriate type
field of the same or linked object (that is, the value notation for an open type is not employed).

11.10 Examples (Default Syntax)

Given the information object class definitions of 9.16 above (which do not include a "WithSyntaxSpec") instances of the
classes are defined using the "DefaultSyntax". For example (an expanded version of the example given in 3.4.9):

invertMatrix OPERATION :: =

{
&Ar gurrent Type Matri x,
&Resul t Type Matri x,
&Frrors {determ nant| sZero}
&oper at i onCode 7

}

determ nantlsZero ERROR :: =

{
&er r or Code 1

}

11.11  HExamples (Defined Syntax)

In 10.13, the example classes are provided "WithSyntaxSpec" and thus, instanées) of the classes are defined using the
"DefinedSyntax". The examples of 11.10 would be written thus:

invertMatrix OPERATION :: =

{
ARGUVENT Matri x
RESULT Mat ri x
ERRCRS {det er m nant | sZer o}
CCDE 7
}
determinantlsZero ERROR :: =
{
CCDE 1
}
12 Information object set 'definition and assignment
12.1 Tihe syntactic constructi*ObjectSetAssignment” is used to assign a set of information objects of [a specified

class to a feference name (‘Jobjectsetreference"). This construct is one of the alternatives for "Assignment' in ITU-T
Rec. X.68( | ISO/IEC 8824-1;-Clause 12, and is defined as follows:

ObjectSetAssignment ::=
objectsetreference
DefinedObjectClass

". . —_n

Ohi $tS ot
A4 A A2 214 %27

12.2 There shall be no recursive definition (see 3.4.18) of an "objectsetreference", and there shall be no recursive
instantiation (see 3.4.19) of an "objectsetreference".

12.3 The information object set, which shall be of the class referenced by "DefinedObjectClass", is defined by the
construct "ObjectSet":

ObjectSet ::="{" ObjectSetSpec "} "

ObjectSetSpec ::=
RootElementSetSpec
| RootElementSetSpec "," ". .. "
I H. . "
| """ AdditionalElementSetSpec
| RootElementSetSpec ",”" ". .. " "," AdditionalElementSetSpec

ITU-T Rec. X.681 (07/2002) 13
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"RootElementSetSpec" and "AdditionalElementSetSpec" are specified in ITU-T Rec. X.680 | ISO/IEC 8824-1 and
enable an information object set to be specified in terms of information objects or sets thereof of the governing class.
There shall be at least one information object in the set unless the third alternative ("...") of "ObjectSetSpec" is
specified. In the latter case, the presence of the ellipses is an indication that the object set is initially empty but will have
objects dynamically added to it by the application program.

NOTE 1 — The elements that are referenced by "ObjectSetSpec" are the union of the elements referenced by the
"RootElementSetSpec" and "AdditionalElementSetSpec".

NOTE 2 — Unlike extensible types such as SET or SEQUENCE, or extensible subtype constraints, which are static in respect to the
set of "understood" values being set for each version of the ASN.1 specification, an extensible object set can grow and contract
dynamically within a given version. Indeed, it may expand and contract within a given instance of use of an application program

as it dyn

amically defines or undefines objects (see Annex E for further discussion).

12.4 The result of set arithmetic involving information object sets that are extensible is specified in ITU-T
Rec. X.680 | ISO/IEC 8824-1, clause 46.

12.5 If

marker and

12.6 I
value set d

12.7 I
referenced
type is med

12.8 I
shall suppg
set.

12.9 I
choose to {
constrained

which are fhose of objects in either the root or the extensions of the extensible information object set, but ma

generate e

12.10 T

The elemelLts specified by this notation are determined by which alternative is employed, as follows:

a

4+ Jal 13-t 41 o 4 VR W £ d +la. dafiaats £ +la 1. 4 VR » B PY
aAll VAIVIISIUIV TIITUTITIAtIVUIL UUJ\,UI. oLl /My, IS5 TUILVIVIIVUU I UV ULIIIITIUUITD UL dITULIIvT UUJ\./UL oL, U, 14
its extensions are inherited by B.

a "ValueSetFromObjects" (see clause 15) is defined using an extensible information objédt set, t
es not inherit the extension marker from that information object set.

[ a type is constrained by a table constraint (see ITU-T Rec. X.682 | ISO/IEC 8824-3,10.3) and th|
in the table constraint is extensible, the type does not inherit the extension matker’'from the objed
nt to be extensible, then an extension marker shall be explicitly added to its {ElementSetSpecs".

[ a type is constrained by an information object set that is not extensible,\then a conforming imp
rt all the information objects in that set, and shall not generate encodings using information object

[ a type is constrained by an information object set that is extensible, then a conforming implemet
upport an information object in either the root or the ext€nsions as a local decision on each inst
type. It shall not generate encodings using other infermation objects with values for any UN

codings for any information object of the required class.
he notation for "ObjectSetElements" is as follows:

ObjectSetElements ::=
Object
| DefinedObjectSet
| ObjectSetFromObjects
| ParameterizedQbjectSet

If the "Object" alternative is used, then only the object so designated is specified. That object
the governing(class.

If any of-the remaining alternatives is used, then all of the objects of the set so designated ar|
The objects shall be of the governing class. If the "DefinedObjectSet" alternative is used, the

that_referred to. If the "ObjectSetFromObjects" alternative is used then the object set is 3
i clause 15. If the "ParameterizedObjectSet" alternative is used, then the object set is as §

S extension

he resulting

e object set
t set. If the

ementation
s not in the

hitation may
ance of the
Il QUE field
y otherwise

shall be of

e specified.
bject set is
s specified
pecified in

ITU-T Rec. X.683 | ISO/IEC 8824-4,9.2.

12.11 Example

The information object set described informally in the Note in 3.4.12 can be specified as follows:

14

Mat ri xQOperati ons OPERATION :: =

{

invertMatrix
| addmatri ces
| subtract Matrices
| mul tiplyMatrices
}
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13 Associated tables

13.1 Every information object or information object set can be viewed as a table: its associated table. Each cell of
the associated table corresponds to the setting of some field of an information object, or is empty. The set of columns of
the associated table is determined by the class to which the object or objects belong; the set of rows, however, is
determined by the object or objects involved.

13.2 Given the definition of a class, the set of columns is determined as follows:

a) There is one column for each field specification in the class definition. Each such column is named by the
corresponding "PrimitiveFieldName".

b) There is an additional set of columns corresponding to each link field specification. This set of columns is
that determined by the application of these rules for the governing class of the link field, except that their
names are prefixed by the "PrimitiveFieldName" of the link field, and a period (". ").

NOTE — These rules are recursive, and are such that if a class is directly or indirectly self-referential the set of columns
1s not finite. This 1s not prohibited.

13.3 (iven an information object of some class, the associated table is that which would result from-applying 13.4
to the obje¢t set containing just that object.

134 (iven an information object set of some class, the set of rows in the associated tabl¢ydre those which would
result from|performing the following recursive procedure:

a) Start with one row for each object in the object set. In each such row, the cells in the columnf named by
"PrimitiveFieldName"s will correspond to the setting of the appropriaté, field in the object, while all other
cells will be empty.

b)) For each link field appearing in some row in the set:
1) Generate the (subordinate) associated table of the contents of the link field.

2) Next, replace the row in which the link field appearscby a collection of rows, one for each row of the
subordinate associated table. Each of the rows/m\this collection is the same as that beirjg replaced,
except that the cells from the selected row.of the subordinate associated table are used to fill the
corresponding cells, hitherto empty, whose "FieldName"s are prefixed by the |ink field's
"PrimitiveFieldName".

NOTE - These rules are recursiveiand are such that if an information object is directly pr indirectly

self-referential, the procedure willsnot terminate. This is not prohibited. In practice it is only [necessary to
know the contents of cells withinames of a finite length, and a bounded procedure can be devided for this.

13.5 HExamples of valid "FieldName''s

The following "FieldName"s are ameng those which are valid for the associated table for information| objects or
informatiof object sets of class OPERATI'ON (as defined in 10.13):

&Ar gunent Type

&Er rors. &Par anet er

&Errars. &err or Code

&li*nked. &Ar gunent Type

&Li nked. &Li nked. &oper ati onCode

&Li nked. &Li nked. &Li nked. &Li nked. &Li nked. &Err or s. &err or Code

Because th class OPERATI ONis self-referential (through the &Li nked field), the number of columns is not firite.

14 Notation for the object class field type

The type that is referenced by this notation depends on the category of the field name. For the different categories of
field names, 14.2 to 14.5 specify the type that is referenced.

14.1 The notation for an object class field type (see 3.4.16) shall be "ObjectClassFieldType":

ObjectClassFieldType ::=
DefinedObjectClass

"- ”
FieldName
where the "FieldName" is as specified in 9.14 relative to the class identified by the "DefinedObjectClass".

14.2 For a type field, the notation defines an open type, that is, one whose set of values is the complete set of all
possible values that can be specified using ASN.1. The specification of constraints using a corresponding information

ITU-T Rec. X.681 (07/2002) 15


https://iecnorm.com/api/?name=21d7b48ddf1080980494c6cd366fcad9

ISO/IEC 8824-2:2002 (E)

object set (see ITU-T Rec. X.682 | ISO/IEC 8824-3) may restrict this type to a specific type. The following constraints
on the use of this notation apply when the "FieldName" references a type field:

a) This notation shall not be used directly or indirectly in the definition of the type of a value or value set
field of an information object class.

b) This notation has an indeterminate tag and thus cannot be used where a tag distinct from that of some
other type is required.
NOTE 1 — This restriction can normally be avoided by (explicitly) tagging the type.
NOTE 2 — Notwithstanding the statement in ITU-T Rec. X.680 | ISO/IEC 8824-1, 48.7.3, that the conceptually
added element for an extension marker has a tag that is distinct from the tag of all known ASN.1 types, the open

type shall not be used where it is required to have a tag that is distinct from that of the conceptually added
element.

¢) This notation shall not be implicitly tagged.
NOTE 3 — The reason for this is that when this open type is restricted to a particular type that type may be a

doers -
CHUILU Ty pPu.

d) Encoding rules are required to encode the value assigned to a component defined in thi§™waly in such a
way that a receiver can successfully determine the abstract values corresponding to al, ‘other parts of the
construction in which the component is embedded without any knowledge of the actual type of this
component.
NOTE 4 — This "Type" construct will commonly be constrained by use of an¢information objecq set and the
"AtNotation", as specified in ITU-T Rec. X.682 | ISO/IEC 8824-3, clause 10/Users of ASN.1 afe, however,
cautioned that use of this notation without the application of a constraint can(lead to ambiguity in implementation
requirements, and should normally be avoided.

14.3 Hor a fixed-type value or a fixed type value set field, the notation denotes the "Type" that apfears in the
specificatidn of that field in the definition of the information object class.

With partigular choices of names for objects, identifiers, or valuereferénces, a "SimpleTableConstraint"{see ITU-T
Rec. X.687 | ISO/IEC 8824-3, clause 10.3), following this produgtion, can also be a valid "SingleValye" subtype
constraint |(see ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 47:2). In this case it shall be interprdted as the
"SimpleTableConstraint".

14.4 Hor a variable-type value or a variable-type value set field, the notation defines an open type. Its uge is subject
to the samd restrictions as specified in 14.2.

14.5 Tfhis notation is not permitted if the field is-anobject field or an object set field.

14.6 Tihe notation for defining a value of this type shall be "ObjectClassFieldValue", or when psed in an
"XMLTypg¢dValue", an "XMLObjectClassFieldValue":

ObjectClassFieldValue-<:=
OpenTypeFieldVal
| FixedTypeFieldVal

OpenTypeFieldVal ::= Type ": " Value
FixedTypeEieldVal ::= BuiltinValue | ReferencedValue

XMLObjectClassFieldValue ::=
XMLOpenTypeFieldVal
| XMLFixedTypeFieldVal

— XxMEOpenTypeFieidVal—XMETyped Value
XMLFixedTypeFieldVal ::= XMLBuiltinValue

14.7 For a fixed-type value or value set field defined by an "ObjectClassFieldType", the "FixedTypeFieldVal" or
"XMLFixedTypeFieldVal" shall be used, and shall be a value of the "Type" specified in the definition of the information
object class.

14.8 For a type field or a variable-type value or value set field defined by an "ObjectClassFieldType", the
"OpenTypeFieldVal" shall be used in any "Value". The "Type" in the "OpenTypeFieldVal" shall be any ASN.1 type,
and the "Value" shall be any value of that type.

14.9 For a type field or a variable-type value or value set field defined by an "ObjectClassFieldType", the
"XMLOpenTypeFieldVal" shall be used in any "XMLValue". When used in an ASN.1 module, the type identified by
the XMLTypedValue shall be any ASN.1 type (but see ITU-T Rec. X.680 | ISO/IEC 8824-1, 13.3) and the "XMLValue"
in the "XMLTypedValue" shall be any value of that type.
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NOTE — When the notation is used as specified in ITU-T Rec. X.693 | ISO/IEC 8825-4, 8.3.1, the type of the "XMLTypedValue"
in an "XMLOpenTypeFieldVal" is identified by the protocol (for example, by a component relation constraint), the
"NonParameterizedTypeName" in the "XMLTypedValue" is derived from this, and the "XMLValue" is a value of this type.

14.10  The character sequence in the "xmlasnltypename" item for the XML value notation (for an
"ObjectClassFieldType") which is a "XMLFixedTypeFieldVal" shall be the character sequence for the "Type" specified
in the information object class. The XML value notation for sequence-of and set-of (see ITU-T Rec. X.680 |
ISO/IEC 8824-1, Table 5) shall be determined by the "Type" specified in the information object class.

14.11  The character sequence in the "xmlasnltypename" item for the XML value notation (for an
"ObjectClassFieldType") which is an "XMLOpenTypeFieldVal" shall be "OPEN_TYPE". The XML value notation for
sequence-of and set-of (see ITU-T Rec. X.680 | ISO/IEC 8824-1, Table 5) shall be "XMLDelimitedItemList".

14.12 For an "XMLOpenTypeFieldVal", if the "Type" specified in the information object (after ignoring any tags) is a
"typereference" or an "ExternalTypeReference", then the "NonParameterizedTypeName" shall be that "typereference" or
"ExternalTypeReference", otherwise it shall be the "xmlasnltypename" specified in ITU-T Rec. X.680 |
ISO/IEC 8824-1, Table 4, corresponding to the built-in type specified in the information object.

14.13 Hxample usage of "ObjectClassFieldType"

Each of thg following examples is based on the example in 10.13 and shows (a) a possible 'QbjectClassFieldType",
(b) the typ¢ to which the example type (a) is equivalent (when used unconstrained), and (c)-the’notation for pn example
value of that type.

1f (a) OPERATI ON. &oper at i onCode
(b) | NTEGER

(¢) 7

2 (a) OPERATI ON. &Ar gurrent Type
(b) open type

(c) Matrix:
{{1, 0, 0, 0O},
{0, 1, 0, 0O},
{0, 0, 1, 0O},
{0, 0, 0, 1}}
3 (a) OPERATI ON. &Li nked. &Li nked. &Error s. &er r or Code
(b) | NTEGER
(c) 1

4 (a) OPERATI ON. &Li nked. &Argdrent Type
(b) open type

(c) Universal String-{planckConstant, " and ", ham|tonQperator}
15 Information frem_objects
15.1 Inpformation frem'‘the column of the associated table for an object or an object set can be referefced by the

various cages of the "IfaformationFromObjects" notation:

InformationFromObjects ::=
ValueFromObject
| ValueSetFromObjects
| TypeFromObject
| ObjectFromObject
| ObjectSetFromObjects

ValueFromObject ::=
ReferencedObjects
"non

FieldName

ValueSetFromObjects ::=
ReferencedObjects

”" X ”
FieldName

TypeFromObject ::=
ReferencedObjects
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"non

FieldName
ObjectFromObject ::=
ReferencedObjects
" on
FieldName
ObjectSetFromObjects ::=
ReferencedObjects
"non
FieldName
ReferencedObjects ::=
DefinedObject
f ParameterizedObject
| DefinedObjectSet
| ParameterizedObjectSet
NOTE -} The production "InformationFromObjects" is provided to aid understanding and for use in theyEnglish text. It is not
referencgd elsewhere in this Recommendation | Internation Standard.
15.2 Thhis notation references the total contents of the referenced column of the- aSsociated talple for the
"ReferencedObjects".
15.3 Depending on the form of the "ReferencedObjects" and the "FieldName', \this notation can denot¢ a value, a
value set, p type, an object, or an object set. These five cases are denoted by,'the constructs "ValueFrpmObject",
"ValueSetHromObjects", "TypeFromObject", "ObjectFromObject", and "ObjectSetFromObjects" respectively. Each of
these constfucts is a special case of "InformationFromObjects".
154 Tihe "InformationFromObjects" production can be divided inte two parts. The first part is formed py deleting
the final (of only) "PrimitiveFieldName" and its preceding period. Ifithe first part denotes an object or an obj¢ct set, then
15.5 to 15.]2 apply. Otherwise the notation is illegal. The second-part is the final (or only) "PrimitiveFieldName".
NOTE -{(Tutorial) Given the following definition:
obj . &a. &b. &c. &d
the first part in the definition is obj . &. &. &c and the second part is &d.
15.5 The first column of Table 1 indicates the (first part defined in 15.4. The second column indicates|the second
part defined in 15.4. The third column indicates ‘which (if any) of the five cases of "InformationFromObjgcts" (listed
in 15.3) applies.
Table 1 —~Permissable cases of ""InformationFromObjects"
The first part of The second part of Construct
InformationFromObjects InformationFromObjects onstruc
fixed-type value field "ValueFromObject"
variable-type value field "ValueFromObject",
fixed-type value set field "ValueSetFromObjects"
abject variable-type value set field not permitted
type field "TypeFromObject"
object field "ObjectFromObject"
object set field "ObjectSetFromObject"”
fixed-type value field "ValueSetFromObjects"
variable-type value field not permitted
fixed-type value set field "ValueSetFromObjects"
object set variable-type value set field not permitted
type field not permitted
object field "ObjectSetFromObjects"
object set field "ObjectSetFromObjects"
18 ITU-T Rec. X.681 (07/2002)
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15.6 For a "TypeFromObject" and a "ValueSetFromObjects", the XML value notation for sequence-of and set-of
(see ITU-T Rec. X.680 | ISO/IEC 8824-1, Table 5) shall be determined by the "Type" specified in the information
object(s).

15.7 If the first part references an object and the second part references a fixed-type value set field, the
"ValueSetFromObjects" is equivalent to a type with a SimpleTableConstraint. The type is
"<C assName>.<Fi el dNanme>" where "<O assName>" is the Information Object Class of the object, and
"<Fi el dName>" is the field referenced by the second part. The SimpleTableConstraint consists of an object set
containing only the object referenced by the first part. The object set is not extensible.

15.8 If the first part references an object set and the second part references a fixed-type value field or a fixed-type
value set field, the "ValueSetFromObjects" is equivalent to a type with a "SimpleTableConstraint". The type is
"<C assName>.<Fi el dNane>" where "<C assName>" is the information object class of the object set referenced by
the first part, and "<Fi el dNane>" is the field referenced by the second part. The "SimpleTableConstraint" consists of
the object set referenced by the first part.

15.9 A "ValueSetFromObjects" can be defined using an information object set that is initially empty-buf extensible.
Such an information object set shall have at least one object in it whenever a value set defined in terras,of if is used by
an applicatjon.

15.10 I} object sets are involved and the final "PrimitiveFieldName" identifies an|@bject set [field, then
"ObjectSetFromObjects" is the union of the selected object sets.

15.11 As shown in Table 1, the notation is not permitted if an object et is involved and the final
"PrimitiveFieldName" identifies a variable-type value or value set field or a type field.

15.12  Use of this notation is not permitted if all cells in the column beingreferenced are empty, except|where it is
used to difectly define a field of an information object which is OPTI ONAL\ (et DEFAULT), which results |n the field
becoming ¢mpty (or defaults).

15.13 HExample information from objects

Given the dlefinitions in the examples of 11.10, 11.11 and 12.dythe following constructs (in the left column) are valid,
and can befused as equivalent to the expression in the right column.

"ValueFromObject"
i nvert Mat ri x. &oper ati onCode 7
det er m nant | sZer o. &er r or Code 1
"TypeFromObject"
i nvert Mat ri x &Ar'gunent Type Mat ri x
"ValueSetFromObjects"
i nver t.Nat)ri x. &Errors. &err or Code {1}
Mat i xQOper ati ons. &oper ati onCode {7 | and others}
"ObjectSetFromObjects"
invertMVatrix. &rrors {det ermi nant | sZer o}
Mat ri xQper ati ons. &rrors {determ nant| sZero | and others}
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Annex A

The TYPE-IDENTIFIER information object class

(This annex forms an integral part of this Recommendation | International Standard)

Al This annex specifies a useful information object class, with class reference TYPE- | DENTI FI ER.

NOTE - This information object class is the simplest useful class, having just two fields, an identifier field of type OBJECT
| DENTI FI ER, and a type field which defines the ASN.1 type for carrying all information concerning any particular object in the
class. It is defined in this Recommendation | International Standard because of the widespread use of information objects of this
form.

A2 The TYPE- | DENTI FI ER information object class is defined as:
TYPE- | DENTI FI ER :: = CLASS

& d OBJECT | DENTI FI ER UNI QUE,
&Type

}

W TH SYNTAX {&Type | DENTI FI ED BY & d}
A3 This class is defined as a "useful" information object class, and is available/in’ any module ithout the
necessity for importing it.
A4 HExample

The body df a Message Handling System (MHS) communication can be defihed as:
IVHS- BODY- CLASS :: = TYPE- | DENTI FI ER

g4FaxBody MHS- BODY-CLASS :: =
{BI' T STRI NG | DENTI FI ED BY.{ nhsbody 3}}

A protocol|designer would typically define a component to earry an MHS- BODY- CLASS by specifying the typd | NSTANCE
OF WHS- BQDY- CLASS defined in C.10.

20 ITU-T Rec. X.681 (07/2002)
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Annex B

Abstract syntax definitions

(This annex forms an integral part of this Recommendation | International Standard)

B.1 This annex specifies a useful information object class, ABSTRACT- SYNTAX, for defining abstract syntaxes.

NOTE - It is recommended that an instance of this information object class be defined whenever an abstract syntax is defined as
the values of a single ASN.1 type.

B.2 The ABSTRACT- SYNTAX information object class is defined as:
ABSTRACT- SYNTAX ::= CLASS
{
& d OBJECT | DENTI FI ER UNI QUE,
&Type,

&roperty BIT STRI NG {handl es-i nval i d-encodi ngs(0) } ~\DEFAULT {}

}
W TH SYNTAX {
&Type |IDENTIFIED BY & d [HAS PROPERTY &property]

The & d figld of each ABSTRACT- SYNTAX is the abstract syntax name, while the &Typé field contains the sipgle ASN.1
type whosq values make up the abstract syntax. The property handl es-i nval i d- en€edi ngs indicates that|the invalid
encodings pre not to be treated as an error during the decoding process, and th¢ decision on how to treat such invalid
encodings {s left up to the application.

B.3 Tthis information object class is defined as being "useful" becaus¢ it'is of general utility, and is available in any
module without the necessity for importing it.

B4 Hxample

If an ASN}1 type has been defined called XXX- PDU, then@n abstract syntax can be specified which conthins all the
values of XXX- PDU by the notation:

xxx- Abst ract - Synt ax ABSTRAGP; SYNTAX :: =
{ XXX-PDU | DENTMFI ED BY {xxx 5} }

See ITU-T| Rec. X.680 | ISO/IEC 8824-1, E.3; for a detailed example of use of the ABSTRACT- SYNTAX {nformation
object clasj.

B.5 It will frequently be the case-that an abstract syntax will be defined in terms of a parameterizgd type (as
defined in [TU-T Rec. X.683 | ISOAEC 8824-4), for example with parameters providing bounds on some components of
the protocdl. Such parameters,(subject to restrictions specified in ITU-T Rec. X.683 | ISO/IEC 8824-4, clayse 10, may
be resolved at the time of abstract syntax definition, or may be carried forward as parameters of the abstract syntax.
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Annex C

The instance-of type

(This annex forms an integral part of this Recommendation | International Standard)

C.1 This annex specifies type and value notation for the instance-of types (see 3.4.14). Such types are capable of
carrying any value from any information object in an information object class defined to be of class TYPE- | DENTI FI ER
(see Annex A) using an information object class assignment (the information object class reference is specified as part of

this notatio

n).

C.2 The "InstanceOfType" notation is referenced in ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.2, as one of the
notations that produce a "Type", and is defined as:

NOTE -
"table c(

C3 T

field from
NOTE -
referenc

C4 A
NOTE
type wh

CS5S T
instance-of]

NOTE -
type is g
specifieq

C.6 T
force.

C.7 T

where "<D
notation.

C.8 T
the value n

ITU-T Rec. X.682 | ISO/IEC 8824-3, clause 10, specifies the way in which this type can be constrained b
nstraint", restricting the values of the type to those representing some specific information object set af'the cl

his notation specifies a type which carries the & d field (an OBJECT | DENTI FI ER) and ', value o
iny instance of the "DefinedObjectClass".

This construct will normally be constrained by an object set which will usually be (bGt+is"not necessaril
e name as defined in ITU-T Rec. X.683 | ISO/IEC 8824-4, 8.3-8.11, with the actual object set defined elsewhd

1] instance-of types have a tag which is universal class, number 8.

This is the same universal tag as for external type, and use of the instance-of type can be bit-compatible with
bn the basic encoding rules for ASN.1 are in use.

he instance-of type has an associated sequence type which is used for defining values and subt

type.
Where this type is constrained by the constraint notation of ITH~T Rec. X.682 | ISO/IEC 8824-3, the associa
Iso constrained. The constraints on the associated sequence type resulting from a constraint on the instanc

in ITU-T Rec. X.682 | ISO/IEC 8824-3, Annex A.
he associated sequence type is assumed to be defimed within an environment in which EXPLI CI' T
he associated sequence type shall be:
SEQUENCE {
type-id <Def i nedhj ect O ass>. & d,
val ue [0] <Definedbjectd ass>. &Type
}

bf | nedObj ect A ass>{ is-replaced by the particular "DefinedObjectClass" used in the "Instar]

he value notation\'InstanceOfValue" and "XMLInstanceOfValue" for an "InstanceOfType" notat
btation for thetassociated sequence type.

InstanceOfValue ::= Value

XMLInstanceOfValue ::= XMLValue

C9 T

be "XMLDelimi

M e-notatio

tedItemList".

C.10 Example

An example, building on the example given in A.4, is as follows:

The type:

has an asso

22

I NSTANCE OF MHS- BODY- CLASS

ciated sequence type of:
SEQUENCE
{
type-id MHS- BODY- CLASS. &i d,
value [0] IVHS- BODY- CLASS. &Type
}
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y applying a
RASS.

[ the &Type

) a dummy
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the external

ypes of the

ed sequence
b-of type are
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ceOfType"
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An example of the application of a table constraint to this type can be found in ITU-T Rec. X.682 | ISO/IEC 8824-3,
Annex A.
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Annex D

Examples

(This annex does not form an integral part of this Recommendation | International Standard)

D.1 Example usage of simplified OPERATION class

Given the following simple definition of the OPERATI ON and ERROR information object classes:

COPERATI ON :: = CLASS
{
&Ar gunent Type OPTI ONAL,
&Resul t Type OPTI ONAL,
&Errors ERROR OPTI ONAL,
&Li nked

&r esul t Ret ur ned
&oper at i onCode

}
W TH SYNTAX
{
[ ARGUVENT
[ RESULT
[ RETURN RESULT
[ ERRORS
[ LI NKED
CODE
}
ERRCR :: = CLASS
{
&Par anet er Type
&err or Code
}
W TH SYNTAX
{
[ PARAMETER
CODE
}

OPERATI ON GPTI ONAL,
BOOLEAN DEFAULT TRUE,
I NTEGER UNI QUE

&Ar gunent Type]
&Resul t Type]

&r esul t Ret urned]
&Er r or s]

&Li nked]

&oper ati_onCode

OPTI ONAL,
I NTEGER UNI QUE

&Par amet er Type]
&er r or Code

We can define the following object set that'contains two OPERATI ON objects:

M- Operati ons OPERATION ::= { operationA | operationB }
operati onA GRERATION :: = {
ARGUMENT | NTEGER
ERRORS { { PARAMVETER | NTEGER CODE 1000 } | { CODE 1001)} }
CODE 1
}
operati onB OPERATION :: = {
ARGUMENT | A5String
RESULT BOOLEAN
ERRORS { { CODE 1002 } | { PARAMETER IASString CODE 10p3 } }
CODE 2
}

Extraction of the set of the ERROR objects from the object set above is done as follows:

M/- QperationErrors ERROR ::= { My-Qperations. &trrors }

The resulting object set is:

M- QperationErrors ERROR :: = {

{ PARAMETER | NTEGER CCDE 1000 } |

{ CODE 1001 } |
{ CODE 1002 } |

{ PARAVETER | A5String CODE 1003 }

24 ITU-T Rec. X.681 (07/2002)


https://iecnorm.com/api/?name=21d7b48ddf1080980494c6cd366fcad9

	ITU-T Recommendation X.681
	Contents
	Foreword
	Introduction
	Information technology – Abstract Syntax Notation One (ASN.1): Information object specification
	1 Scope
	2 Normative references
	2.1 Identical Recommendations | International Standards

	3 Definitions
	3.1 Specification of basic notation
	3.2 Constraint specification
	3.3 Parameterization of ASN.1 specification
	3.4 Additional definitions

	4 Abbreviations
	5 Convention
	6 Notation
	6.1 Assignments
	6.2 Types
	6.3 Values
	6.4 Elements

	7 ASN.1 lexical items
	7.1 Information object class references
	7.2 Information object references
	7.3 Information object set references
	7.4 Type field references
	7.5 Value field references
	7.6 Value set field references
	7.7 Object field references
	7.8 Object set field references
	7.9 Word
	7.10 Additional keywords

	8 Referencing definitions
	9 Information object class definition and assignment
	10 Syntax List
	11 Information object definition and assignment
	12 Information object set definition and assignment
	13 Associated tables
	14 Notation for the object class field type
	15 Information from objects
	Annex A - The TYPE-IDENTIFIER information object class
	Annex B - Abstract syntax definitions
	Annex C - The instance-of type
	Annex D - Examples
	D.1 Example usage of simplified OPERATION class
	D.2 Example usage of "ObjectClassFieldType"
	D.3 Illustrate usage of objects and object sets

	Annex E - Tutorial annex on the ASN.1 model of object set extension
	Annex F - Summary of the notation

