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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

establishesd
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rights. ISQ and IEC shall not be held responsible for identifying any or all suchypatent rights.

ISO/IEC $824-4 was prepared by Joint Technical Committee ISOINEC JTC 1, Information technolog
Subcomnittee SC 6, Telecommunications and information exchange ‘between systems, in collaboration wi
ITU-T. The identical text is published as ITU-T Rec. X.683.

This third|edition cancels and replaces the second edition (ISO/IEC 8824-4:1998), which has been technica
revised. l{ also incorporates the Amendment ISO/IEC 8824-4:1998/Amd.1:2000.
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Notation

Part

Part
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Part #4: Parameterizationn0FASN. 1 specifications
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committees collaborate in fields of mutual interest. Other international organizations, governmen
jovernmental, in liaison with ISO and IEC, also take part in the work. In the field of infarmati
y, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

task of the joint technical committee is to prepare International Standards. Draft Internatior
5 adopted by the joint technical committee are circulated to national bodies for 'voting. Publication

tional Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of pate

824 consists of the following parts, under the general title Information technology — Abstract Synt
Dne (ASN.1):

1: Specification of basic notation
D: Information object specification

3: Constraint specification
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Introduction

Application designers need to write specifications in which certain aspects are left undefined. Those aspects will later

be defined by one or more other groups (each in its own way), to produce a fully defined specification for
definition of an abstract syntax (one for each group).

In some cases, aspects of the specification (for example, bounds) may be left undefined even at the time

use in the

of abstract

syntax definition, being completed by the specification of International Standardized Profiles or functional profiles from

some other body.

NOTE 1 - It is a requirement imposed by this Recommendation | International Standard that any aspect that is not solely

concerned with the application of constraints has to be completed prior to the definition of an abstract syntax.

Tn the extreme case, some aspects of the specification may be left for the implementor to complete, and wotld then be

dpecified as part of the Protocol Implementation Conformance Statement.

hile the provisions of ITU-T Rec. X.681 | ISO/IEC 8824-2 and ITU-T Rec. X.682 | ISO/IEC 8824-3
amework for the later completion of parts of a specification, they do not of themselves solve the above requ

Additionally, a single designer sometimes requires to define many types, or many information/object classe
information object sets, or many information objects, or many values, which have the same outer level str|
differ in the types, or information object classes, or information object sets, or information objects, or valu
ysed at an inner level. Instead of writing out the outer level structure for every such'oéeurrence, it is useful tg
write it out once, with parts left to be defined later, then to refer to it and provide thg ‘additional information.

All these requirements are met by the provision for parameterized reference names and parameterized assig
this Recommendation | International Standard.

The syntactic form of a parameterized reference name is the same asthat of the corresponding normal refers
hut the following additional considerations apply:

—  When it is assigned in a parameterized assignment statement, it is followed by a list of dummj
names in braces, each possibly accompanied by a governor; these reference names have a scoy
the right-hand side of the assignment statement, and the parameter list itself.

NOTE 2 — This is what causes it to be reeognized as a parameterized reference name.

—  When it is exported or imported,\it"is followed by a pair of empty braces to distingui
parameterized reference name.

—  When it is used in any construict, it is followed by a list of syntactic constructions, one for eal
reference name, that prowide’an assignment to the dummy reference name for the purposes
only.

IDummy reference names have the\same syntactic form as the corresponding normal reference name, and ¢
dnywhere on the right-hand side)of the assignment statement that the corresponding normal reference nam
ysed. All such usages are required to be consistent.

provide a
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

Information technology —
Abstract Syntax Notation One (ASN.1):
Parameterization of ASN.1 specifications

1

This Recommendation | International Standard is part of Abstract Syntax Notation One (ASN.1) and defines-notat
parameeterization of ASN.1 specifications.

2

The f
consti

were [valid. All Recommendations and Standards are subject to revision, and parties' to agreements based d
Recommmendation | International Standard are encouraged to investigate the possibility of applying the most
edition of the Recommendations and Standards listed below. Members of IEC-and ISO maintain registers of cu

valid
valid ]

2.1

3
For th|

3.1
This R

3.2
This R

ral
STUpE

Normative references

llowing Recommendations and International Standards contain provisions which, throiigh reference in th
ute provisions of this Recommendation | International Standard. At the time of publication, the editions ind

nternational Standards. The Telecommunication Standardization Buré€au of the ITU maintains a list of cu
TU-T Recommendations.

Identical Recommendations | International Standards

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

— ITU-T Recommendation X.681 (2002) | ISQ/IEC 8824-2:2002, Information technology — Abstract
Notation One (ASN.1): Information object specification.

—  ITU-T Recommendation X.682 (2002) | ISO/IEC 8824-3:2002, Information technology — Abstract
Notation One (ASN.1): Constraintspecification.

Definitions
e purposes of this Recommendation | International Standard, the following definitions apply.

Specification®f basic notation

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

Infoermation object specification

lecommendation | International Standard uses the terms defined in ITU-T Rec. X.681 | ISO/IEC 8824-2.

02 (E)

on for

S text,
icated
n this
recent
rrently
rrently

Syntax

Syntax

Syntax

33

Constraint specification

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

34
34.1

Additional definitions

normal reference name: A reference name defined, without parameters, by means of an "Assignment'

' other

than a "ParameterizedAssignment". Such a name references a complete definition and is not supplied with actual
parameters when used.

3.4.2

parameterized reference name: A reference name defined using a parameterized assignment,

references an incomplete definition and which, therefore, must be supplied with actual parameters when used.

ITU-T Rec. X.683 (07/2002)
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343 parameterized type: A type defined using a parameterized type assignment and thus whose components are
incomplete definitions which must be supplied with actual parameters when the type is used.

344 parameterized value: A value defined using a parameterized value assignment and thus whose value is
incompletely specified and must be supplied with actual parameters when used.

3.4.5 parameterized value set: A value set defined using a parameterized value set assignment and thus whose
values are incompletely specified and must be supplied with actual parameters when used.

3.4.6 parameterized object class: An information object class defined using a parameterized object class
assignment and thus whose field specifications are incompletely specified and must be supplied with actual parameters
when used.

3.4.7 parameterized object: An information object defined using a parameterized object assignment and thus
whosd components are incompletely specilied and must be supplied with actual parameters when used.

34.8 parameterized object set: An information object set defined using a parameterized object set assignmgnt and
thus whose objects are incompletely specified and must be supplied with actual parameters when used.

3.4.9 variable constraint: A constraint employed in specifying a parameterized abstract syntax,\arid which d¢pends
on sotphe parameter of the abstract syntax.

4 Abbreviations

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

5 Convention

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

6 Notation

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

6.1 Assignments

The fgllowing notation which can be-used as an alternative for "Assignment" (see ITU-T Rec. X.680 | ISO/IEC 8g824-1,
clausg 12) is defined in this Recommiendation | International Standard:

—  Parameterized Assignment (see 8.1).

6.2 Parameterized“definitions

6.2.1 The following notation which can be used as an alternative for "DefinedType" (see ITU-T Rec. X.680 |
ISO/IEC 8824-14 13.1) is defined in this Recommendation | International Standard:

— \»~ParameterizedType (see 9.2).

6.2.2 The following notation which can be used as an alternative for "DefinedValue" (see ITU-T Rec. X.680 |
ISO/TEC 8824-1, 13.1) is defined in this Recommendation | International Standard:

—  ParameterizedValue (see 9.2).

6.2.3 The following notation which can be used as an alternative for "DefinedType" (see ITU-T Rec. X.680 |
ISO/IEC 8824-1, 13.1) is defined in this Recommendation | International Standard:

—  ParameterizedValueSetType (see 9.2).

6.2.4 The following notation which can be used as an alternative for "ObjectClass" (see ITU-T Rec. X.681 |
ISO/IEC 8824-2, 9.2) is defined in this Recommendation | International Standard:

—  ParameterizedObjectClass (see 9.2).

2 ITU-T Rec. X.683 (07/2002)
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6.2.5 The following notation which can be used as an alternative for "Object" (see ITU-T Rec. X.681 |
ISO/IEC 8824-2, 11.3) is defined in this Recommendation | International Standard:

—  ParameterizedObject (see 9.2).

6.2.6 The following notation which can be used as an alternative for "ObjectSet" (see ITU-T Rec. X.681 |
ISO/IEC 8824-2, 12.3) is defined in this Recommendation | International Standard:

—  ParameterizedObjectSet (see 9.2).

6.3 Symbols

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

—  ParameterizedReference (see 9.1).

7 ASN.1 lexical items

This Recommendation | International Standard makes use of the lexical items specified iy ITU-T Rec. X.680 |
ISO/IEC 8824-1, clause 11.

8 Parameterized assignments

8.1 There are parameterized assignment statements corresponding to eachtof'the assignment statements sp¢cified
in ITY-T Rec. X.680 | ISO/IEC 8824-1 and ITU-T Rec. X.681 | ISO/IEC 8824-2. The "ParameterizedAssigriment"
construct is:

ParameterizedAssignment ::=
ParameterizedTypeAssignment
| ParameterizedValueAssignment
| ParameterizedValueSetTypeAssignment
| ParameterizedObjectClassAssignment
| ParameterizedObjectAssignment
| ParameterizedObjectSetAssignment

8.2 Each "Parameterized<X>Assignment"\has the same syntax as "<X>Assignment" except that followipng the
initial|lexical item there is a "ParameterList'\\\The initial item thereby becomes a parameterized reference nanle (see
3.4.2)

NQTE — ITU-T Rec. X.680 | ISO/IEC 8824-1 imposes the requirement that all reference names assigned within a module, whether
patameterized or not, must be distinet:

Parameterized TypeAssignment ::=
typereference
ParameterList
", e

Type

ParameterizedValueAssignment ::=
valuereference
ParameterList

Type

.. =N

Value

ParameterizedValueSetTypeAssignment ::=
typereference
ParameterList

Type

": :"
ValueSet

ParameterizedObjectClassAssignment ::=
objectclassreference
ParameterList

ITU-T Rec. X.683 (07/2002) 3
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8.3

Each '

A "Dy

A "Dy

8.4
that 1
"Refe
N(
S1n|
88
8.5
applic
N(

ObjectClass

ParameterizedObjectAssignment ::=
objectreference
ParameterList
DefinedObjectClass
". . —n

Object

ParameterizedObjectSetAssignment ::=
objectsetreference
ParameterList

—___DefimcdObjectClass

"o
ObjectSet
A "ParameterList" is a list of "Parameter"s between braces:
ParameterList ::= "{" Parameter "," + "} "

Parameter" consists of a "DummyReference" and possibly a "ParamGovernor":
Parameter ::= ParamGovernor ": " DummyReference | DummyReference
ParamGovernor ::= Governor | DummyGovernor
Governor ::= Type | DefinedObjectClass
DummyGovernor ::= DummyReference
DummyReference ::= Reference

mmyReference" in "Parameter" may stand for:
a) a"Type" or "DefinedObjectClass", in which cas¢ithere shall be no "ParamGovernor";

b) a "Value" or "ValueSet", in which case the "ParamGovernor" shall be present, and in
"ParamGovernor" is a "Governor" it\‘shall be a "Type", and in case "ParamGovernor"
"DummyGovernor" the actual parameter for the "ParamGovernor" shall be a "Type";

c¢) an "Object" or "ObjectSet", in“which case the "ParamGovernor" shall be present, and if
"ParamGovernor" is a "Governer" it shall be a "DefinedObjectClass", and in case "ParamGoverng
"DummyGovernor" the actual-parameter for the "ParamGovernor" shall be a "DefinedObjectClass".

mmyGovernor" shall be a "DunmimyReference" that has no "Governor".

The scope of a "DummyReference" appearing in a "ParameterList" is the "ParameterList" itself, togethg
art of the "ParameterizedAssignment" which follows the "::=". The "DummyReference" hides any
ence" with the same name in that scope.

TE — This subclauSe, does not apply to "identifier"s defined in "NamedNumberList"s, "Enumeration"s and "NamedBi
ce they are not("Reference"s. The "DummyReference" does not hide these "identifier"s (see ITU-T Rec. X.680 | I
P4-1, 18.11 an@;19.10).

Thewusage of a "DummyReference" within its scope shall be consistent with its syntactic form, and,
pbles governor, and all usages of the same "DummyReference" shall be consistent with one another.

"

ot

case
1S a

case
" is a

r with
other

[List"s,
O/IEC

where

is an

TE~— Where the syntactic form of a dummy reference name is ambiguous (for example, between whether i

C name

on the right-hand side of the assignment statement. Thereafter, the nature of the dummy reference name is known. The nature of
the dummy reference is, however, not determined solely by the right-hand side of the assignment statement when it is in turn used
only as an actual parameter in a parameterized reference; in this case, the nature of the dummy reference must be determined by
examining the definition of this parameterized reference. Users of the notation are warned that such a practice can make ASN.1
specifications less clear, and it is suggested that adequate comments are provided to explain this for human readers.

Example

Consider the following parameterized object class assignment:

PARAMETERI ZED- OBJECT- CLASS { TypeParam | NTEGER: val ueParam | NTEGER Val ueSet Par am }

CLASS {
&val ueFi el d1 TypePar am

ITU-T Rec. X.683 (07/2002)
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&val ueFi el d2 | NTEGER DEFAULT val uePar am
&val ueFi el d3 I NTEGER (Val ueSet Par anj,
&Val ueSet Fi el d | NTEGER DEFAULT { Val ueSet Param }
}

For the purpose of determining proper usage of the "DummyReference"s in the scope of the "Parameterized
Assignment", and for that purpose only, the "DummyReference"s can be regarded to be defined as follows:

where

8.6

N(
def

TypeParam : : = Unspeci fi edType
val ueParam | NTEGER : : = unspeci fi edl nt eger Val ue

Val ueSet Param | NTEGER :: = { Unspecifi edl nt eger Val ueSet }

a) lyperaramis a "DummyKReierence  which stands 1or @ "lype . I1hereiore lyperar am can_ b
wherever a "typereference" can be used, e.g. as a "Type" for the fixed-type value field val ueFicel id

b) val uePar amis a "DummyReference" which stands for a value of an integer type. Thereforeval ue
can be used wherever a "valuereference" of an integer value can be used, e.g. as a defaplt value
fixed-type value field val ueFi el d2.

c¢) Val ueSet Paramis a "DummyReference" which stands for a value set of amjinfeger type. Thg
Val ueSet Par amcan be used wherever a "typereference" of an integer value ¢an be used, e.g. asa '
in the "ContainedSubtype" notation for val ueFi el d3 and Val ueSet Fi el.d,

Each "DummyReference" shall be employed at least once within its scope,

TE — If the "DummyReference" did not so appear, then the corresponding "ActualRarameter" would have no effect
inition, and would simply be "discarded", while to the user it might seem that some-specification was taking place.

"ParaipneterizedValueAssignment"s, "ParameterizedValueSetTypeAssignment's, "ParameterizedObjectAssignment

"Paraif

8.7
"Dum|
"Para

8.8
circul
OPTI (

type, 4

8.9
other

8.10

8.11
paramy

8.12
param
Rec. X

8.13
dumm
the duy|

heterizedObjectSetAssignment"s that contain either a direct or indirect reference to themselves are illegal.

In the definition of a "ParameterizedType", "ParameterizedValueSet", or "ParameterizedObjectCl3
nyReference" shall not be passed as a tagged type (as @an actual parameter) to a recursive reference {
neterizedType", "ParameterizedValueSet", or "ParameterizedObjectClass" (see A.3).

In the definition of a "ParameterizedType", (ParameterizedValueSet", or "ParameterizedObjectCl4
ir reference to the item being defined shall not-be made, unless such reference is directly or indirectly 1
DINAL or, in the case of "ParameterizedType"sand "ParameterizedValueSet", made through a reference to a
t least one of whose alternatives is non-ciretlar in definition.

The governor of a "DummyReference" shall not include a reference to another "DummyReference"”
'DummyReference" also has a goyernor.

The governor of a "DummyReference" shall not require knowledge of either the "DummyReference" or|
eterized reference nanie-being defined.

When a value~or/value set is supplied to a parameterized type as an actual parameter, the type of the
eter is requiréd-to be compatible with the governor of the corresponding dummy parameter. (See
(.680 | ISOAEC 8824-1, B.6.2 and B.6.3 for details.)

In_deéfining a parameterized type with a value or a value set dummy parameter, the type used to gove
y patameter shall be a type, all of whose values are valid for use in all places to the right of the assignment

In a parameterized assignrhent the right side of the ": : =" shall not consist solely of a "DummyReference|'.

b used
.

Par am
for the

refore

TypeH

on the

""s and

ss", a
o that

ss", a
harked
choice

if that

of the

actual
[TU-T

n that
where

maty parameter is used. (See ITU-T Rec. X.680 | ISO/IEC 8824-1, B.6.5 for details.)

9
9.1

where

Referencing parameterized definitions

Within a "SymbolList" (in "Exports" or "Imports") a parameterized definition shall be referenced by a
"ParameterizedReference":

ParameterizedReference ::= Reference | Reference "{" "}"

"Reference" is the first lexical item in the "ParameterizedAssignment", as specified in 8.2 above.

NOTE - The first alternative of "ParameterizedReference" is provided solely as an aid to human understanding. Both alternatives
have the same meaning.

ITU-T Rec. X.683 (07/2002)
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9.2 Other than in "Exports" or "Imports", a parameterized definition shall be referenced by a "Parameterized<X>"
construct, which can be used as an alternative for the corresponding "<X>":

ParameterizedType ::=
SimpleDefinedType
ActualParameterList

SimpleDefinedType ::=
ExternalTypeReference |
typereference

ParameterizedValue ::=
SimpleDefinedValue
ActualParameterList

SimpleDefinedValue ::=
ExternalValueReference |
valuereference

ParameterizedValueSetType ::=
SimpleDefinedType
ActualParameterList

ParameterizedObjectClass ::=
DefinedObjectClass
ActualParameterList

ParameterizedObjectSet ::=
DefinedObjectSet
ActualParameterList

ParameterizedObject ::=
DefinedObject
ActualParameterList

9.3 The reference name in the "Defined<X>" shall-be a reference name to which an assignment is made in a
"Parameterized Assignment".

9.4 The restrictions on the "Defined<X>" alternative to be used, which are specified in ITU-T Rec. X.680 |
ISO/TEC 8824-1 and ITU-T Rec. X.681 |, ISO/IEC 8824-2 as normal reference names, apply equally fo the
corresponding parameterized reference names,
NQTE - In essence, the restrictions ‘are as follows: each "Defined<X>" has two alternatives, "<x>referenc¢" and
"External<x>Reference". The former is.used within the module of definition or if the definition has been imported and thefe is no

name conflict; the latter is used whére\there is no imports listed (deprecated), or if there is a conflict between the importefl name
andl a local definition (also depredated) or between imports.

9.5 The "ActualParameterlist" is:

ActualParameterList ::=
"H"\ActualParameter "," + "} "

ActualParameter ::=
Type
| Value
| ValueSet
—t—DrefinedObjectClass
| Object
| ObjectSet

9.6 There shall be exactly one "ActualParameter" for each "Parameter" in the -corresponding
"ParameterizedAssignment" and they shall appear in the same order. The particular choice of "ActualParameter”, and the
governor (if any) shall be determined by examination of the syntactic form of the "Parameter" and the environment in
which it occurs in the "ParameterizedAssignment". The form of the "ActualParameter" shall be the form required to
replace the "DummyReference" everywhere in its scope (see 8.4).

Example

The parameterized object class definition of the previous example (see 8.5) can be referenced, for instance, as follows:
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My- OBJECT- CLASS :: = PARAMETERI ZED- OBJECT-CLASS { BIT STRING 123, {4 | 5| 6} }

The actual parameter takes the place of the dummy reference name in determining the actual type, value,

value

set, object class, object, or object set that is being referenced by this instance of use of the parameterized reference name.

9.8

sub

The meaning of any references which appear in the "ActualParameter”, and the tag default applicable to any
tags which so appear, are determined according to the tagging environment of the "ActualParameter" rather than that of
the corresponding "DummyReference".

NOTE - Thus, parameterization, like referencing, selection types, and COMPONENTS OF, among others, is not exactly textual

stitution.

Example

Consider the following modules:

Appli

tagginlg environment of the dummy parameter X, namely explicit tagging, does not affect the tagging of the comp
of thelactual parameter T1.

Consigler the module MB:

Appli

ML DEFI NI TI ONS AUTOVATI C TAGS ::= BEG N
EXPORTS T1;
T1 ::= SET {
fl | NTEGER,
f2 BOOLEAN
}
END
M2 DEFI NI TIONS EXPLICI T TAGS ::= BEG N
| MPORTS T1 FROM ML;
T3 ::= T2{T1}
T2{X} ::= SEQUENCE {
a | NTEGER,
b X
}
END

ation of 9.8 implies that the tag for the component f 1 6£T3 (i.e. @T3.b.f1) will be implicitly tagged becayse the

pnents

MB DEFI NI TI ONS AUTOVATI C TAGS.): = BEG N
| MPORTS T1 FROM ML,
T5 ::= T4{T1}
T4{Y} ::= SEQUENCE {
a | NTEGER,
b Y
}
END
ation of ITW=T'Rec. X.680 | ISO/IEC 8824-1, 30.6, implies that the tag for the component b of T5 (i.e. @T5.b)
will be explicitlf tagged because the dummy parameter Y is always explicitly tagged, hence T5 is equivalent to:
TS5~ = SEQUENCE {
a [0] IMPLICIT I NTEGER
b [1] EXPLICIT SET {
f1  [0] INTEGER
f2  [1] BOOLEAN
}
}
while T3 is equivalent to:
T3 :: = SEQUENCE ({
a | NTEGER,
b SET {
f1 [O] IMPLICIT | NTEGER,
f2  [1] IMPLICI T BOOLEAN
}
}
ITU-T Rec. X.683 (07/2002) 7
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10 Abstract syntax parameters

10.1 ITU-T Rec. X.681 | ISO/IEC 8824-2, Annex B, provides the ABSTRACT- SYNTAX information object class and
recommends its use to define abstract syntaxes, using as an example an abstract syntax defined as the set of values of a
single ASN.1 type which was not parameterized at the outer level.

10.2 Where the ASN.1 type used to define the abstract syntax is parameterized, some parameters may be supplied
as actual parameters when the abstract syntax is defined, while others may be left as parameters of the abstract syntax
itself.

Example

If a parameterized type has been defined called YYY- PDU with two dummy references (the first an object set of some
define nhjer‘t class and the second an integer value for a bound savy) then:

yyy-Abstract-Syntax { | NTEGER bound } ABSTRACT- SYNTAX :: =
{ YYY-PDU { {ValidObjects} , bound } |DENTIFIED BY {yyy 5} }

defings a parameterized abstract syntax in which the object set has been resolved, but bound remains as«a paramgter of
the abfptract syntax.

An abftract syntax parameter shall be used:
a) directly or indirectly in the context of a constraint;

b) directly or indirectly as actual parameters that eventually are used in the-eontext of a constraint.
NQTE — See the example in A.2, and the example in ITU-T Rec. X.680 | ISO/IEC 8824-1LE5"

10.3 A constraint whose value set depends on one or more parameters of the abstract syntax is a variable congtraint.
Such ¢onstraints are determined after the definition of the abstract syntax (pethaps by International Standardized Profiles
or in Rrotocol Implementation Conformance Statements).

NOTE — If somewhere in the chain of definitions involved in the specification of the constraint values a parameter of the gbstract
syntax appears, the constraint is a variable constraint. It is a variable eonstraint even if the value set of the resulting consfraint is
independent of the actual value of the parameter of the abstract syntax.

Example

The value of (((1..3) EXCEPT a) UNTON (1 .. 3)J&s always 1..3 no matter what the value of a is, nonethgless it
is still|a variable constraint if a is a parameter of the abstract syntax.

104 Formally, a variable constraint does not'constrain the set of values in the abstract syntax.

NQTE - It is strongly recommended that constraints that are expected to remain as variable constraints in an abstract syntgx have
an fexception specification using the notation provided by ITU-T Rec. X.680 | ISO/IEC 8824-1, 49.4.
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Annex A

Examples

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

Al Example of the use of a parameterized type definition

Suppose that a protocol designer frequently needs to carry an authenticator with one or more of the fields of the protocol.
This will be carried as a BI T STRI NG alongside the field. Without parameterization, Aut hent i cat or would need to be
defined as a BI T STRI NG then aut hent i cat or would need to be added wherever it was to appear, with text to identify
what it applied to. Alternatively, the designer could adopt the discipline of turning any field that has an authenticator into
a SEQUENCE of that field and aut henti cat or . The parameterization mechanism provides a convenient short-hand for
doing |this task.

First we define the parameterized type S| GNED{ } :

SIGNED { ToBeSi gned } ::= SEQUENCE
{
aut henti cat ed- dat a ToBeSi gned,
aut henti cat or BI T STRI NG
}

then, in the body of the protocol, the notation (for example):

SIGNED { Orderlnformation }

is a type notation standing for:

SEQUENCE

aut henti cat ed- dat a O der | nf ornati on,
aut henti cat or BI T STRI NG

}

Suppdse further that for some fields, the sender is to have-the option of adding the authenticator or not. This could be
achieyed by making the BI T STRI NG optional, but a_ more elegant solution (less bits on the line) would be to (define
anothgr parameterized type:

OPTI ONALLY- S| GNED { ToBeSi gned}+: = CHO CE
{
unsi gned- dat a [ 0] ToBeSi gned,
si ghed- dat a [1] SI GNED { ToBeSi gned }
}

NQTE — The tagging in the CHO CE is’not necessary if the writer ensures that none of the uses of the parameterized type groduce
an|actual argument which is.a BFT STRI NG (the type of SI GNED), but is useful in preventing errors in other parts|of the
spgcification.

A2 Example of use of parameterized definitions together with an information object class

Use ifformation object classes to collect all the parameters for an abstract syntax. In that way the number of parameters
for an|abstract 'syntax can be reduced to one which is an instance of the collection class. The "InformationFrom(bject"”
produgtion canbe used to extract information from the parameter object.

Example
-- An instance of this class contains all the paraneters for the abstract
-- syntax, Message- PDU.
MESSAGE- PARAMETERS :: = CLASS {
&maxi mum priority-Ilevel | NTEGER,
&maxi mum message- buf f er - si ze | NTEGER,
&maxi mum r ef er ence- buf f er - si ze | NTEGER
}
W TH SYNTAX {
THE MAXIMUM PRICRITY LEVEL | S &maxi mum priority-Ievel
THE MAXI MUM MESSAGE BUFFER SIZE | S &maxi mum nessage- buff er -
si ze
THE MAXI MUM REFERENCE BUFFER SIZE | S &maxi mum r ef er ence- buf f er -
si ze

ITU-T Rec. X.683 (07/2002) 9
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-- The "Val ueFrontbj ect” production is used to extract val ues

-- fromthe abstract syntax paraneter, "paran’. The val ues can be
-- used only in constraints. In addition the paraneter is passed
-- through to another paraneterized type.

Message- PDU { MESSAGE- PARAMETERS : param} ::= SEQUENCE {
priority-1Ievel I NTEGER (0. . param &maxi mum priority-I|evel),
nmessage BWString (SIZE (0.. param &raxi mum nessage- buf f er - si ze) ),
ref erence Ref erence { param}

}
Ref erence { MESSAGE- PARAMETERS : param} ::=

SEQUENCE OF | A5String (Sl ZE (0. . param &maxi mum ref erence- buf f er-si ze))

-- Definition of a paraneterized abstract syntax information object.

The ¢
as foll

A3

When|
notati

which

the re

T bait + + + H Al 1 H + HE Y S
TIE—apoSTT att Sy Tt oA paranet et o uoCU Oy 1t oSt ar it o

nmessage- Abstract - Syntax { MESSAGE- PARAMETERS : param }
ABSTRACT- SYNTAX :: =

{
Message- PDU { param}

I DENTIFIED BY { joint-iso-ccitt asnl(1l) exanples(123) 0 }
}

ass MESSACE- PARAMETERS and the parameterized abstract syntax object, message-,Abst r act - Synt ax, ar
OWS:

-- This instance of MESSAGE-PARAMETERS defines parameter values
-- for the abstract syntax.

ny- message- par amet ers MESSAGE- PARAMETERS : : = {
THE MAXIMUM PRICRITY LEVEL | S 10
THE MAXI MUM MESSAGE BUFFER SIZE IS 2Q00
THE MAXI MUM REFERENCE BUFFER SI ZE | S{100
}

-- The abstract syntax can now be defined with all variable eonstraints specified.

ny- message- Abst ract - Synt ax ABSTRACT- SYNTAX\7: =
nmessage- Abstract - Syntax { my-hmessage-paraneters }

Example of parameterized type definition that is finite

specifying a parameterized type which fepresents a generic list, specify the type so that the resulting )
n is finite. For example, we may specify;

Listl { El enent TypeParam-} ::= SEQUENCE {
el em El enent\TypePar am
next List2*{ El enent TypeParam} OPTI ONAL

}
is finite, for when it is"used:
IntegerListl-): = Listl { | NTEGER }

ulting ASN.1 ngtation is as you would normally define it:

I ntedernlistl ::= SEQUENCE {
el em | NTEGER,
next |ntegerListl OPTI ONAL

}

e used

ASN.1

Contrast this to the following:

where

10

List2 { El enent TypeParam} ::= SEQUENCE {
el em El enent TypePar am
next List2 { [0] El enent TypeParam} OPTI ONAL

}
IntegerList2 ::= List2 { | NTEGER }

the resulting ASN.1 notation is infinite:

ITU-T Rec. X.683 (07/2002)
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I ntegerList2 ::= SEQUENCE {
el em | NTEGER,
next SEQUENCE {
elem [0] | NTEGER,
next SEQUENCE {
el em [O0][ 0] I NTEGER
next SEQUENCE {
elem [0][0] [ O] I NTEGER,
next SEQUENCE {
-- and so on
} OPTI ONAL
} OPTI ONAL
} OPTI ONAL
} OPTI ONAL
1

7

A4 Example of a parameterized value definition
If a pgqrameterized string value is defined as follows:
genericBirthdayGeeting { |A5String : name } |1A5String ::= { "Happyybirthday, ",
nanme, "!1" }
then the following two string values are the same:
greetingl IA5String ::= genericBirthdayGeeting { "John" }
greeting2 1A5String ::= "Happy birthday, John!!"
A5 Example of a parameterized value set definition
If two|parameterized value sets are defined as follows:
QuestListl {IASString : extraQuest} IA5String~N'={ "Jack" | "John" | extraQuest| }
QuestList2 {IASString : ExtraQuests} |ASString ::={ "Jack" | "John" |
ExtraQuests }
then the following value sets denote the same value set:
Set Of Questsl 1 A5String ::= { QuestListl { "Jill" } }
Set Of Quests2 I A5String ::= {yQuestList2 { {"Jill"} } }
Set Of Quests3 1 A5String ;=Y "Jack" | "John" | "Jill" }
and thie following value sets denote the same-value set:
Set OF Quests4 | A5String o :'= { QuestList2 { {"Jill" | "Mary"} } }
Set Of Quests5 1 AsStyring ::= { "Jack"” | "John" | "Jill" | "Mary"}
Noticg that a value set is always spegified within braces, even when it is a parameterized value set reference. By orpitting
the biaces from a reference tojan "identifier" that was created in a value set assignment or from a reference to a
"Paraineterized ValueSetType")the notation is that of a "Type", not a value set.
A.6 Example®of-a parameterized class definition
The fgllowing parameterized class can be used to define error classes which contain error codes of different typed. Note
that the Er r or'CodeType parameter is used only as a "DummyGovernor" for the Val i dEr r or Codes parameter:
GENERI G- ERROR { Error CodeType, ErrorCodeType : ValidErrorCodes } ::= CLASS {
&error Code Val i dErr or Codes

}
W TH SYNTAX {

CODE &error Code
}

The parameterized class definition can be used as follows to define different classes which share some characteristics
like the same defined syntax:

ITU-T Rec. X.683 (07/2002)
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