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Abst r act

Abstract Syntax Notation X (ASN. X) is a senmantically equival ent

Ext ensi bl e Markup Language (XM.) representation for Abstract Syntax
Not ati on One (ASN. 1) specifications. ASN X conpletely avoids the
numer ous anbiguities inherent in the ASN. 1 | anguage; therefore,
specifications witten in ASN. X are much easier to parse and nanage
than original ASN. 1 specifications. ASN X, together with the Robust
XML Encoding Rul es (RXER), constitutes a schema | anguage for XM
docunents that offers, through other ASN. 1 encodi ng rules,
alternative conpact binary encodi ngs for XM instance docunents.
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1

I ntroduction

A full parser for the Abstract Syntax Notation One (ASN. 1) |anguage
[ X.680][ X. 680-1][ X. 681][ X. 682][X. 683] is difficult to inplenent due
to numerous anbiguities in the notation. For exanple, certain
notations for a Value are syntactically indistinguishable from
notation for a ValueSet, Object, ObjectSet, DumrmyReference, or

Si mpl eTabl eConstraint. An Obj ect O assAssi gnment, Obj ect Assi gnnent,
or Obj ect Set Assi gnnent resenbl es respectively a TypeAssi gnnent,

Val ueAssi gnnent, or Val ueSet TypeAssi gnment. A

Fi xedTypeVal ueFi el dSpec or Fi xedTypeVal ueSet Fi el dSpec resenbl es
respectively an bjectFiel dSpec or (Object Set Fi el dSpec, and an

bj ect d assFi el dType resenbl es | nformati onFrontbj ects notation. In
general, such ambiguities can only be resolved once the entire
speci fication has been parsed. There are other notations that are
not nutual Iy anmbi guous but still require several |exical tokens to be
scanned before they can be distinguished fromeach other. The
difficulty of parsing ASN.1 is an inpedinent to its w der adoption

Thi s docunent defines a semantically equival ent Extensible Markup
Language (XM.) [ XM.10][ XM.11] representation for ASN. 1 specifications
call ed Abstract Syntax Notation X (ASN.X). An ASN. X nodule is a

wel I -fornmed and valid XM. docunent conform ng to XM. nanespaces

[ XMLNS10] [ XMLNS11]. ASN. X conpl etely avoids the inherent anbiguities
of the ASN. 1 | anguage; therefore, specifications witten in ASN X are
nmuch easier to parse and manage than original ASN. 1 specifications.
For exanple, any conformant XM. processor forns the basis of an ASN. 1
tool kit.

ASN. X, together with the Robust XML Encodi ng Rul es (RXER) [ RXER],
constitutes a schenma | anguage for XM. docunents that offers, through
other ASN. 1 encoding rules, alternative conpact binary encodi ngs for
XM i nstance docunents conforming to an ASN. X specification. ASN. X
definitions can also incorporate type, elenment, and attribute
definitions from XM Schema [ XSD1] docunents, RELAX NG [ RNG
docunents, or Docunent Type Definitions (DTDs) [XM.10][ XM.11].

ASN. X is defined in terms of rules for translating froman ASN. 1
specification. This does not preclude an ASN. X nodul e being witten
directly without a pre-existing ASN.1 nodul e; however, such an ASN. X
modul e is considered valid if and only if there exists, in principle,
an ASN. 1 nodul e that when transl ated would yield the ASN. X nodul e.

The format for ASN X has al so been designed so that the content of an
ASN. X nodul e conforns to the RXER encodi ng of an abstract value of an
ASN. 1 type, the Mdul eDefinition type, presented in Appendix A This
means that it is possible to decode an ASN. X nodul e using an RXER
decoder and then re-encode the abstract value (for storage or
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transm ssion) using any of the other encoding rules for ASN. 1. Thus,
the "X" in ASN. X can be regarded as standing for either XM. or RXER
or nmore generally, for any set of ASN. 1 encodi ng rul es.

The ASN. X translation of the ASN.1 nodule in Appendix A is presented
i n Appendi x B.

2. Conventions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', and "MAY" in this docunent are
to be interpreted as described in BCP 14, RFC 2119 [BCP14]. The key
word "OPTIONAL" is exclusively used with its ASN. 1 neani ng.

Thr oughout this docunment "type" shall be taken to nean an ASN. 1 type,
and "val ue" shall be taken to nmean an ASN. 1 abstract val ue.

A reference to an ASN. 1 production [ X 680] (e.g., Type, NanedType) is
a reference to the text in an ASN. 1 specification corresponding to
t hat producti on.

The description of the translation of an ASN.1 nodule into an ASN. X
nmodul e nakes use of definitions fromthe XM. Information Set
(Infoset) [INFOSET]. |In particular, information item property nanes
follow the Infoset convention of being shown in square brackets,
e.g., [local nane]. Literal values of Infoset properties are

encl osed in doubl e quotes; however, the double quotes are not part of

the property values. 1In the sections that follow, "information itent
will be abbreviated to "itentf, e.g., "elenment information itent is

abbreviated to "elenent itenf'. Elenent itens will be referred to by
their [local nane] in angle brackets, e.g., "the <type> elenent itent
means the elenment itemwith the [local nane] "type". Attribute itens
will be referred to by their [local nane], e.g., "the type attribute

item means the attribute itemwth the [local nane] "type"

Thi s docunent uses the nanespace prefix "asnx:" to stand for the
nanespace nane "urn:ietf:parans: xm:ns:asnx", though in practice any
val id nanespace prefix is permtted in ASN X

Encodi ng instructions [X 680-1] referenced by name in this
specification are encoding instructions for RXER [ RXEREI]. The
associ ated provi sions do not apply to encoding instructions for other
encodi ng rul es that happen to have the sanme nane.

Code points for characters [UNI CODE] are expressed using the Unicode

convention Wn, where n is four to six hexadecimal digits, e.g., the
space character is W+0020
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3. General Considerations

ASN. X is defined in terms of rules for translating an ASN. 1 nodul e
into a synthetic Infoset. This synthetic Infoset is then serialized
into a well-forned and valid XM. docunent (the ASN. X nodule) in the
sanme nmanner that the synthetic Infoset for a non-canonical RXER
encoding is serialized into an XM. docunent (see Section 6.12 of the
specification for RXER [ RXER]).

Aside: The serialization permits CDATA sections, character
references, and parsed entity references. However, note that an
ASN. X nodul e may be transferred as data in a protocol and that
some protocols disallow entity references

Apart fromthe [docunment elenent] of the docunent itemfor an ASN X
nmodul e, the translation of some ASN. 1 construct belongs to the
[children] or [attributes] of an enclosing elenent item

Wiere the translation of the construct is an elenent item it is
appended to the [children] of the enclosing elenent item Elenments
MUST be appended to the [children] of the enclosing elenent itemin
the order described. Translators MAY add white space character itens
(i.e., W0020, U+0009, U+O00D and U+000A) to the [children] of any
element item (to inprove the layout) except elenent itens with the
[local nanme] "literal Value", "fieldName", or "restrictBy".

Aside: Wiite space in the [children] of <fieldNane> and
<restrictBy> elenent itenms is explicitly covered under their
respecti ve descriptions.

Wiere the translation of the construct is an attribute item it is
added to the [attributes] of the enclosing elenent item The order
of attribute items is not significant. Translators MAY add | eadi ng
and trailing white space characters to the [normalized value] of any
attribute itemexcept an attribute itemwith the [local nane]
"literal Val ue".

Aside: An attribute or elenent itemwith the [local nane]
"literal Val ue" holds an RXER Infoset translation of an abstract
val ue, and white space characters may be significant in that
abstract value. In nost cases, RXER itself permits optiona

| eading and trailing white space characters in the Infoset
transl ati on.

Transl ators MAY add conment and processing instruction (Pl) itens to

the [children] of any element item except an elenent itemwth the
[local nanme] "literal Val ue"
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Aside: In nost cases, RXER itself permts comment and Pl itens in
the [children] of the elenent itens with the [local nane]
"literal Val ue".

Aside: Note that an ASN. X nodul e may be transferred as data in a
protocol and that sone protocols disallow processing instructions.

The [in-scope nanespaces] and [nanmespace attributes] for
<literal Val ue> and <restrictBy> elenent itens are deterni ned
according to Section 6.10 of the specification for RXER [ RXER]. The
[i n-scope nanespaces] and [namespace attributes] for other el enent
itens in the translation are determ ned according to Section 6.2.2.1
of the specification for RXER

The [nanmespace nane] of any element itemor attribute item generated
by the translation froman ASN. 1 specification has no val ue unless
specified otherwise. In those cases where the [nanmespace nane] of an
el ement itemhas a value, the [prefix] of the element itemis

determ ned according to Section 6.2.2.2 of the specification for

RXER. I n those cases where the [namespace nane] of an attribute item
has a value, the [prefix] of the attribute itemis determn ned
according to Section 6.2.3.1 of the specification for RXER

Asi de: Non-canonical RXER allows all valid nanespace prefixes and
all valid placenents for their correspondi ng nanespace decl aration
attributes

Whenever an elenment itemis added to the [children] of an encl osing
element item the enclosing element item beconmes the [parent] of the
el ement item

Wienever an attribute itemis added to the [attributes] of an el enent
item the elenment item becomes the [owner elenent] of the attribute
item For each attribute item the [specified] property is set to
true, the [attribute type] has no value, and the value of the
[references] property is set to unknown.

3.1. Annotations

In a number of places, as indicated in subsequent sections, the
translator is permtted to add an elenent itemwith the [l ocal nane]
"annotation". The [children] and [attributes] of the <annotation>
elenment itemare at the discretion of the translator

Typi cal uses of the <annotation> elenment itemwould be to hold
comrents fromthe ASN. 1 specification that are normative in nature
e.g., a comment in a user-defined constraint, or to hold directives
for an ASN. 1 conpiler.
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Free text or XML coments in an <annotation> elenent will be
preserved in a Canonical RXER (CRXER) encodi ng [ RXER] (because the
corresponding ASN. 1 type for the <annotation> elenment itemis the
Markup type [RXER]), while XM. coments outside <annotation> el ements
will not be preserved.

Vendors using the <annotation> elenent itens to hold ASN. 1 conpil er
directives (as attributes or child elenents of the <annotation>

el ement) SHOULD use el enent or attribute nanes that are qualified
wi th a nanmespace name specific to the vendor.

4., Mbdul eDefinition Transl ation

The translation of a Mddul eDefinition [X. 680] (an ASN.1 nodule) is an
element itemwith the [l ocal name] "nodul e" and the [nanmespace nane]
"urn:ietf:parans: xm :ns:asnx" (i.e., an <asnx:nodul e> elenment item
The element itemis typically the [docunent el enment] of a document
item

An attribute itemwith the [local nane] "format" and
[normal i zed value] "1.0" MAY be added to the [attributes] of the
<asnx: nodul e> el enent item

An ASN. 1 nodul e has a schema identity URI if it contains a
SCHEMA- | DENTI TY encodi ng instruction, in which case the schenma
identity URI is the character string specified by the AnyURI Val ue of
t he SCHEMA- | DENTI TY encodi ng i nstructi on.

If the ASN.1 nodul e being translated has a schema identity URI, then
an attribute itemwth the [l ocal name] "schemaldentity" SHALL be
added to the [attributes] of the <asnx:nodul e> elenment item The
[normalized value] of this attribute itemis the schema identity UR
of the nodul e.

If the target nanespace [RXEREI] for the ASN.1 nodule is not absent,
then an attribute itemwith the [local nane] "target Nanespace" SHALL
be added to the [attributes] of the <asnx:nodul e> elenment item The
[normalized value] of this attribute itemis the target namespace of
t he nmodul e.

Aside: An ASN. 1 nodul e has a target namespace if it contains a
TARGET- NAMESPACE encodi ng i nstruction.

If the ASN. 1 nodul e contai ns a TARGET- NAMESPACE encodi ng i nstruction

that specifies a Prefix, then an attribute itemw th the [l ocal nane]
"target Prefix" SHALL be added to the [attributes] of the
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<asnx: nodul e> el enent item The [nornmalized value] of this attribute
itemis the character string specified by the NCNaneVal ue in the
Prefix.

In exanples in the remainder of this docunment, the namespace prefix
"tns:" is used to stand for the target namespace of the nobdul e being
transl at ed.

An attribute itemwith the [local nane] "nanme" SHALL be added to the
[attributes] of the <asnx:nodul e> element item The

[normalized value] of this attribute itemis the nodul ereference in
the Mdul eldentifier in the Mdul eDefinition.

If the Definitiveldentifier in the Mdduleldentifier in the

Modul eDefinition is not enpty, then an attribute itemwth the

[local name] "identifier" SHALL be added to the [attributes] of the
<asnx: nodul e> el enent item The [normalized value] of this attribute
itemis the RXER character data translation [RXER] of the
Definitiveldentifier.

If the TagDefault in the Mdul eDefinition is enpty, then an attribute
itemwith the [local nane] "tagDefault” and [normalized val ue]
"explicit" SHALL be added to the [attributes] of the <asnx: nodul e>

el ement item

If the TagDefault in the Mdul eDefinition is not enpty and the first
keyword in the TagDefault is not "AUTOVATIC', then an attribute item
with the [local nane] "tagDefault" SHALL be added to the [attri butes]
of the <asnx:nodule> elenment item The [normalized value] of this
attribute itemis the first keyword in the TagDefault with all

| etters downcased, i.e., "explicit" or "inplicit".

If the TagDefault in the Mdul eDefinition is not enpty and the first

keyword in the TagDefault is "AUTOVATIC', then an attribute itemwth
the [local nanme] "tagDefault” and [normalized val ue] "automatic" NMNAY
be added to the [attributes] of the <asnx:nodul e> el enent item

If the ExtensionDefault in the Mdul eDefinition is not enpty, then an
attribute itemwith the [local nanme] "extensibilitylnplied" and
[normalized value] "true" or "1" SHALL be added to the [attri butes]
of the <asnx:nodul e> el ement item

If the ExtensionDefault in the Mdul eDefinition is enpty, then an
attribute itemwith the [local nanme] "extensibilitylnplied" and
[normal i zed value] "false" or "0" MAY be added to the [attributes] of
t he <asnx: nodul e> el enent item

Legg Experi ment al [ Page 9]



RFC 4912 Abstract Syntax Notation X July 2007

An elenent itemw th the [local nane] "annotation" MAY be added to
the [children] of the <asnx:nodul e> el ement item

The transl ati on of each Assignnent in the AssignnentlList in the
Modul eBody in the Mdul eDefinition of the nodul e being transl ated
SHALL be appended to the [children] of the <asnx:nodul e> el enent
item

I f the Encodi ngControl Sections instance in the Mdul eDefinition
contai ns an Encodi ngControl Section for RXER, then the translation of
each NanmedType in a ToplLevel Conponent [ RXEREI] nested in the

Encodi ngl nstructi onAssi gnnent Li st SHALL be added to the [children] of
the <asnx: nodul e> elenent item The relative order of the top-Ievel
conmponents [ RXEREI] SHOULD be preserved in the translation; however,
the translati ons of the top-1level conponents MAY be interspersed with
the transl ations of the assignnments in the AssignmentlList.

The translation of the Encodi ngControl Sections instance in the
Modul eDef i nition of the nodule being translated SHALL be appended to
the [children] of the <asnx:nodul e> el ement item

Exanpl e
MyModul e DEFI NI TI ONS
IMPLICI T TAGS
EXTENSI BI LI TY | MPLIED : : =
BEG N
MyType ::= | NTEGER

ENCCODI NG CONTROL RXER

SCHEMA- | DENTI TY "http://exanpl e. conli d/ MyModul e"
TARGET- NAMESPACE "htt p:// exanpl e. coni ns/ MyModul e"

COVPONENT nyEl ement | NTEGER

END

<asnx: nodul e xm ns:asnx="urn:ietf:parans: xm : ns: asnx"
nane="MyModul e"
schenal dentity="http://exanpl e.coniid/ MyModul e"
t ar get Nanespace="htt p: // exanpl e. com ns/ MyModul e"
tagDefaul t="inplicit"
extensibilitylnplied="true">

<nanmedType nanme="MType" type="asnx:|NTEGER'/ >
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<el enent nanme="nyEl enent" type="asnx: | NTEGER'/ >
</ asnx: nodul e>

5. Transl ation of Assignnents

5.1. Referencing Nanmed Constructs

An Assignnent in ASN. 1 associates a reference nane with a Type

Val ue, Val ueSet, Objectd ass, Object, or hjectSet. For ASN X, an
Assignnent is al so regarded as associ ati ng an expanded nane

[ XMLNS10] [ XMLNS11] with the Type, Value, Val ueSet, Objectd ass,

bj ect, or CbjectSet. ASN. X uses these expanded nanes, rendered as
qual i fied nanmes [ XMLNS10] [ XMLNS11], in place of the references in an
ASN. 1 specification

In every case, the I ocal name of the expanded name is the
typereference, val uereference, objectclassreference, objectreference,
or objectsetreference in the Assignnent (i.e., the [normalized val ue]
of the name attribute itemin the translation of the Assignment,

i gnoring white space characters). |If the target nanespace of the
ASN. 1 nodul e in which the Assignnent is defined is not absent, then

t he nanespace nane of the expanded nane is that target nanespace;

ot herwi se, the nanespace nane of the expanded nane has no val ue.

When t he expanded nane is rendered as a qualified nane, the nanespace
prefix is determ ned according to Section 6.7.11.1 of the
specification for RXER [ RXER] .

If an ASN. 1 specification contains two or nore nodul es where the
target nanmespace is absent, then there exists the possibility that

t he expanded nanes defined by the ASN X transl ati ons of those nodul es
are not distinct. The expanded nanes are not distinct if:

(1) two or nore type or value set assignments define the sane
typereference, or

(2) two or nore val ue assignnents define the sanme val uereference, or

(3) two or nore object class assignments define the sane
obj ect cl assreference, or

(4) two or nore object assignnents define the sanme objectreference,
or

(5) two or nore object set assignnents define the same
obj ect setreference, or
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(6) two or nore top-level elenent conponents [RXEREI] have the same
| ocal name, or

(7) two or nore top-level attribute conponents [RXERElI] have the sane
| ocal nane.

I f the expanded nanes are not distinct, then an unanbi guous
translation into ASN. X does not exist unless each of the nodul es has
a SCHEMA- | DENTI TY encodi ng instruction. Consequently, if two or nore
nmodul es where the target nanmespace is absent are being transl ated
into ASN. X and the reference nanes defined in those nodules will not
be distinct, then as a local action prior to the translation, a
SCHEMA- | DENTI TY encodi ng i nstruction MJST be added to each of the
nodul es that defines one or nore of the indistinct expanded nanes and
that does not already have a SCHEMA- | DENTI TY encodi ng instruction

The character string (a URI) specified by the AnyURI Val ue of each
added SCHEMA- | DENTI TY encoding instruction is freely chosen by the
translator, subject to the condition that these character strings are
di stinct [ RXEREI].

Asi de: Although this neans that different translators night
produce ASN. X nodul es that are syntactically different for any
given ASN. 1 nodul e, those ASN. X nodules will be semantically
equi val ent to each other and to the original ASN 1 nodul e.

TARGET- NAMESPACE and SCHEMA- | DENTI TY encodi ng i nstructions are
RECOMMVENDED f or every ASN.1 nodul e.

5.2. Inporting Nanespaces

An Assignnent is referenced froman ASN X nodule if its associated
expanded nanme appears as a qualified name in the [normalized val ue]
of an attribute itemwith the [local nanme] "type", "value", "class"
"object", or "objectSet". These references are categorized as direct
references. An Assignment or top-level component is also referenced
froman ASN. X nodule if its expanded nane appears as a qualified name
in the [nornalized value] of an attribute itemwith the [local nane]
"ref". This reference is only categorized as direct if the ref
attribute is not the result of the translation of a DefinedType
subject to a TYPE-REF encoding instruction or a NanmedType subject to
an ATTRI BUTE- REF or ELEMENT- REF encodi ng instruction.

Aside: In the case of an indirect reference, an attribute item

with the [l ocal nanme] "enbedded" and [nornualized value] "true" or
"1" will also be present.
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Definition (external nodule): An external nodule is any nodul e ot her
than the nodul e being translated and the Additional Basi cDefinitions
nodul e [ RXER] .

Asi de: The Additional BasicDefinitions nodule is always assunmed to
be inported, as are all the built-in types and object classes of
ASN. 1.

An elenent itemw th the [local nanme] "inport" SHALL be added to the
[children] of the <asnx:nodul e> elenment itemfor each external nodul e
cont ai ni ng Assi gnnents or top-level conponents that are directly
referenced fromthe ASN X nodule. An <inport> elenment item MAY be
added to the [children] of the <asnx:nodul e> elenent itemfor any

ot her external nodul e.

An attribute itemwith the [local nane] "nanme" SHOULD be added to the
[attributes] of the <inmport> elenment item The [normalized val ue] of
this attribute itemis the nodul ereference in the Mddul eldentifier in
t he Modul eDefinition of the external nodule.

If the Definitiveldentifier in the Mdduleldentifier in the

Modul eDefinition of the external nodule is not enpty, then an
attribute itemwith the [local nane] "identifier" SHALL be added to
the [attributes] of the <inport> elenent item The

[normalized value] of this attribute itemis the RXER character data
translation of the Definitiveldentifier

If the external nodule has a schema identity URI, then an attribute
itemw th the [local nane] "schenmaldentity"” SHALL be added to the
[attributes] of the <inport> elenent item The [nornalized val ue] of
this attribute itemis the schema identity URI of the externa

nodul e.

If the target nanespace of the external nodule is not absent, then an
attribute itemwith the [local nane] "nanespace"” SHALL be added to
the [attributes] of the <inport> elenent item The

[normalized value] of this attribute itemis the target nanespace of
t he external nodul e.

An attribute itemwith the [local nane] "schemalLocation" MAY be added
to the [attributes] of the <inport> elenent item The

[normalized value] of this attribute itemis a URI [URI] indicating

t he physical location of the ASN X translation of the externa

nodul e.

The <inport> elenent itens MJUST foll ow an <annotation> el enent item

(if present) and MJIST precede any other elenent itens in the
[children] of the <asnx:nodul e> el enent item
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Not e that because of the way paraneterized references are expanded in
ASN. X (see Section 13), the nodules in the Inports in the Mdul eBody
in the Mbdul eDefinition may not correspond exactly to the <inport>

el ement itens.

5.3. TypeAssignnent Transl ation

The translation of a TypeAssignnent is an elenent itemwth the

[l ocal nanme] "nanmedType". An attribute itemw th the [local nang]
"name" SHALL be added to the [attributes] of the <namedType> el enent
item The [nornalized value] of this attribute itemis the
typereference on the |l eft-hand side of the assignnent.

An elenment itemwith the [l ocal name] "annotation" MAY be added to
the [children] of the <namedType> elenent item The translation of
the Type on the right-hand side of the assignnent SHALL be added to
the [children] or [attributes] of the <namedType> el enent item

Exanpl e

MyType ::= | NTEGCER

<nanmedType nanme="MType" type="asnx:|NTEGER'/ >

5.4. Val ueAssi gnnent and XM.Val ueAssi gnnent Transl ation

The transl ati on of a Val ueAssignnent is an elenent itemwth the
[local name] "namedValue". An attribute itemw th the [local nane]
"nanme"” SHALL be added to the [attributes] of the <namedVal ue> el enment
item The [nornalized value] of this attribute itemis the
val uereference on the |l eft-hand side of the assignnent.
An element itemwith the [l ocal name] "annotation" MAY be added to
the [children] of the <namedVal ue> elenment item The translation of
the Type on the | eft-hand side of the assignnment SHALL be added to
the [children] or [attributes] of the <nanedVal ue> elenent item The
translation of the Value on the right-hand side of the assignnent
SHALL be added to the [children] or [attributes] of the <nanedVal ue>
el ement item
Exanpl e

myVal ue | NTEGER ::= 10

<nanmedVal ue nane="nmnyVal ue" type="asnx:|NTECER"' literal Val ue="10"/>
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5. 5.

Leg

An XM_Val ueAssi gnnent is converted into the equival ent
Val ueAssi gnment and then translated as a Val ueAssignnent. Note that
the ASN. X representation for a Value is unrelated to XM.TypedVal ue.

Val ueSet TypeAssi gnnent Transl ati on

The translation of a Val ueSet TypeAssignment is an elenent itemwth
the [local nane] "nanmedVal ueSet". An attribute itemwth the

[l ocal name] "name" SHALL be added to the [attributes] of the
<namedVal ueSet > el enent item The [nornalized value] of this
attribute itemis the typereference on the |eft-hand side of the
assi gnnent .

An elenment itemwith the [l ocal name] "annotation" MAY be added to
the [children] of the <nanedVal ueSet> elenent item The translation
of the Type on the |eft-hand side of the assignment SHALL be added to
the [children] or [attributes] of the <nanmedVal ueSet> el enent item
The translation of the ValueSet on the right-hand side of the

assi gnnent SHALL be added to the [children] of the <nanmedVal ueSet >

el enent item

Exanpl e
MyVal ueSet | NTECER ::= { 10 }

<nanmedVal ueSet nane="MyVal ueSet" type="asnx: | NTEGER">
<val ueSet >
<literal Val ue>10</1Iiteral Val ue>

</ val ueSet >

</ nanedVal ueSet >

bj ect A assAssi gnnent Transl ati on

The translation of an Objectd assAssignment is an elenent itemwth
the [l ocal nane] "nanmedC ass”. An attribute itemwth the

[local nane] "nanme" SHALL be added to the [attributes] of the
<nanmedd ass> elenent item The [normalized value] of this attribute
itemis the objectclassreference on the left-hand side of the

assi gnnment .

An elenent itemw th the [local nane] "annotation” MAY be added to
the [children] of the <nanedd ass> elenent item The translation of
the hjectd ass on the right-hand side of the assignnment SHALL be
added to the [children] or [attributes] of the <nanmedd ass> el enent
item
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Exanpl e
MY- CLASS :: = TYPE-| DENTI FI ER
<nanmedd ass nane="MY- CLASS" cl ass="asnx: TYPE-| DENTI FlI ER"/ >
5.7. (ObjectAssignnment Translation

The transl ati on of an ObjectAssignnent is an elenent itemwth the
[local name] "namedCbject”. An attribute itemwith the [local nane]
"nanme"” SHALL be added to the [attributes] of the <namedObject>
element item The [normalized value] of this attribute itemis the
obj ectreference on the left-hand side of the assignnent.

An element itemwith the [l ocal name] "annotation"” MAY be added to
the [children] of the <named(bject> elenent item The translation of
the DefinedObjectC ass on the left-hand side of the assignnent SHALL
be added to the [children] or [attributes] of the <namedObject>
element item The translation of the Object on the right-hand side
of the assignnment SHALL be added to the [children] or [attributes] of
t he <nanmedQbj ect> el enent item

Exanpl e

myObj ect TYPE-| DENTI FIER :: =
{ NULL IDENTIFIEDBY { 13143226} }

<namedObj ect name="nyQbj ect” cl ass="asnx: TYPE- | DENTI FI ER" >
<obj ect >
<field name="id" literal Val ue="1. 3. 14. 3. 2. 26"/ >
<field nane="Type" type="asnx: NULL"/>
</ obj ect >
</ nanedObj ect >

5.8. (Obj ect Set Assi gnnent Transl ation

The translati on of an Object Set Assignnent is an elenent itemwth the
[local nanme] "namedObjectSet". An attribute itemwth the

[l ocal name] "name" SHALL be added to the [attributes] of the
<namedCbj ect Set > el enent item The [nornmalized value] of this
attribute itemis the objectsetreference on the |eft-hand side of the
assi gnnent .

An elenment itemwith the [l ocal name] "annotation" MAY be added to
the [children] of the <nanedCbjectSet> elenent item The translation
of the DefinedObjectClass on the left-hand side of the assignnent
SHALL be added to the [children] or [attributes] of the
<namedObj ect Set> el enent item The translation of the CbjectSet on
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the right-hand side of the assignment SHALL be added to the
[children] or [attributes] of the <namedObjectSet> el enment item

Exanpl e
MyCbj ect Set TYPE-I DENTI FIER ::= { nyCbject }

<namedObj ect Set nanme="M/Obj ect Set" cl ass="asnx: TYPE- | DENTI FI ER' >
<obj ect Set >
<obj ect ref="tns:nyCbject"/>
</ obj ect Set >
</ nanedbj ect Set >

5.9. ParaneterizedAssi gnnent Transl ation

The translation of an ASN. 1 specification into ASN. X repl aces any
reference to a paraneterized definition [ X 683] with the definition
expanded in-line. Consequently, there is no direct translation for a
Par anet eri zedAssi gnnent, though its definition nay conme into play in
the translation of references to the paraneterized definition (see
Section 13).

6. Translation of Types

The rules for translating the different varieties of Type are
detailed in this section.

Note that the notation of ASN.1 is anbi guous where a Type is both
prefixed [ X 680-1] (e.g., tagged) and constrained. For exanple, the
notation "[0] INTEGER (0..10)" could be interpreted as either a

t agged Constrai nedType or a constrai ned TaggedType. For the purposes
of the translation into ASN. X, the constraint is assumed to have

hi gher precedence than the prefix, so the above notation would be
taken to be a tagged Constrai nedType.

6.1. Identifier Replacenent

Various RXER encoding instructions can be used to override an
identifier in an ASN. 1 specification with an NCNane [ XMLNS10]. The
NCNane is given preeminence in the ASN. X representation, and the
identifier is not explicitly given if it is algorithmcally related
to the NCNane. The cases where an NCNane overrides an identifier are
covered individually in other parts of this specification and nake
use of the follow ng definition

Definition (reduction): The reduction of an NCName is the string of

characters resulting fromthe foll owi ng operations performed in order
on the NCName:

Legg Experi ment al [ Page 17]



RFC 4912 Abstract Syntax Notation X July 2007

Leg

(1) replace each full stop ('.', WO002E) and low line (' _', U+005F)
character with a hyphen character (’'-', U+002D)

(2) renove every character except Latin letters (U+0041- U+005A,
U+0061- UL+007A), decimal digits (U+0030- U+0039), and hyphens
(U+002D),

(3) renove leading and trailing hyphen characters,

(4) replace sequences of two or nore hyphen characters with a single
hyphen, and

(5) convert the first character to lowercase if it is an uppercase
letter.

Aside: |If the reduction of an NCNane is not the sane as the
identifier that the NCNanme repl aces, then the identifier will be
explicitly given in the translation into ASN. X

Def i nedType Transl ation

If a Type is a DefinedType in a ReferencedType, then the translation
of the Type is the translation of the DefinedType.

If a DefinedType is not a ParaneterizedType,

Par anet eri zedVal ueSet Type, or DummyReference and is not subject to a
TYPE- REF or REF- AS- TYPE encodi ng instruction, then the translation of
the DefinedType is either the attribute formtranslation of a type
reference, or the element formtranslation of a type reference.

The attribute formtranslation of a type reference is an attribute
itemwith the [local nane] "type". The [nornalized value] of this
attribute itemis a qualified name for the expanded nane of the
referenced type definition (see Section 5.1). The attribute form
translation SHALL NOT be used if this expanded name is not distinct
with respect to the current nodul e and the nodul es referenced by its
<i mport> el enent itens (see Section 5.1).

The element formtranslation of a type reference is an elenent item
with the [local nane] "type". An elenment itemw th the [local nane]
"annot ati on" MAY be added to the [children] of the <type> el enent
item An attribute itemwith the [local nane] "ref" SHALL be added
to the [attributes] of the <type> elenent item The

[normalized value] of this attribute itemis a qualified nane for the
expanded nanme of the referenced type definition. |f this expanded
nane is not distinct with respect to the current nodul e and the
nmodul es referenced by its <inport> elenent itens, then an attribute
itemwith the [local nane] "context" SHALL be added to the
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[attributes] of the <type> elenent item otherwise, if the nodul e
containing the referenced type definition has a scherma identity URI
then an attribute itemwith the [l ocal nane] "context" MAY be added
to the [attributes] of the <type> elenent item The

[normalized value] of this attribute itemis the schema identity UR
of the nodule containing the type definition referenced by the

Def i nedType.

Aside: If a reference nanme is not distinct, then the nodul e
contai ning the referenced definition nmust have a schema identity
URI (see Section 5.1).

An attribute itemwith the [local nane] "enbedded" and
[normal i zed value] "false" or "0" MAY be added to the [attributes] of
the <type> elenent item

The transl ation of the DefinedType is the sanme whether the type
definition is referenced by a typereference or an
Ext er nal TypeRef erence

If a DefinedType is subject to a TYPE-REF encoding instruction, then
the translation of the DefinedType is an elenment itemwth the

[local nanme] "type". An elenent itemwith the [local nane]
"annotation" MAY be added to the [children] of the <type> el enent
item An attribute itemwith the [local nane] "ref" SHALL be added
to the [attributes] of the <type> elenent item The

[normal i zed value] of this attribute itemis the RXER character data
translation of the QNaneVal ue in the TYPE-REF encoding instruction

If a ContextParaneter is present in the RefParaneters in the TYPE- REF
encodi ng instruction, then an attribute itemwith the [local nang]
"context" SHALL be added to the [attributes] of the <type> el enent
item The [nornalized value] of this attribute itemis the string
val ue of the AnyURI Val ue in the ContextParanmeter. An attribute item
with the [local nane] "enbedded" and [normalized value] "true" or "1"
SHALL be added to the [attributes] of the <type> elenent item

Asi de: The enbedded attribute itemindi cates whether a type is
directly referenced as a DefinedType or indirectly referenced

t hrough a TYPE- REF encoding instruction. An ASN. 1 type can be
referenced either way. Type definitions in other schena | anguages
cannot be directly referenced.

If a DefinedType is subject to a REF-AS-TYPE encodi ng instruction
then the translation of the DefinedType is an elenent itemwth the
[local nanme] "type". An elenment itemwth the [local nane]
"annot ati on" MAY be added to the [children] of the <type> el enent
item An attribute itemwith the [local nane] "el enent Type" SHALL be
added to the [attributes] of the <type> elenent item The
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[normalized value] of this attribute itemis the RXER character data
translation of the NaneVal ue in the REF-AS-TYPE encoding instruction
If a ContextParaneter is present in the RefParaneters in the
REF- AS- TYPE encodi ng instruction, then an attribute itemwth the
[local nanme] "context"™ SHALL be added to the [attributes] of the
<type> elenent item The [nornalized value] of this attribute item
is the string value of the AnyURI Val ue in the ContextParaneter.

Exanpl e

CHO CE {
one Foo,
t wo [ RXER TYPE- REF
{ namespace-nane "http://ww. exanpl e. com POL",
| ocal - name " PurchaseOrder Type" }]
Mar kup,
three [RXER REF-AS-TYPE " product™”
CONTEXT "http://ww. exanpl e. conlinventory"]
Mar kup

}

<type>
<choi ce>
<el enent nanme="one" type="tns: Foo"/>
<el enent nanme="two" xml ns:po="http://ww. exanpl e. coni POL" >
<type ref="po: PurchaseOr der Type" enbedded="true"/>
</ el emrent >
<el ement nanme="t hree" >
<type el enent Type="product"”
context="http://ww. exanpl e. conli nventory"/>
</ el ement >
</ choi ce>
</type>

If a DefinedType is a DummyReference, ParaneterizedType, or

Par anet eri zedVal ueSet Type, then the translation of the Type is the
transl ation of that DunmyReference, ParaneterizedType, or

Par anet eri zedVal ueSet Type (see Section 13).

6.3. Translation of Built-in Types
If a Type is a BuiltinType or ReferencedType that is one of the
productions in Table 1 in Section 5 of the specification for RXER

[RXER], then the translation of the Type is either the attribute form
or elenment formtranslation of that type
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The attribute formtranslation of a Type that is a BuiltinType or
Ref erencedType that is one of the productions in Table 1 is an
attribute itemwith the [local nane] "type". The [nornalized val ue]
of this attribute itemis a qualified nane for the expanded name of
the built-in type (see Section 5 of the specification for RXER

[ RXER]) .

The element formtranslation of a Type that is a BuiltinType or

Ref erencedType that is one of the productions in Table 1 is an
element itemwith the [l ocal name] "type". An elenment itemwth the
[l ocal nanme] "annotation” MAY be added to the [children] of the
<type> element item An attribute itemwith the [local nane] "ref"
SHALL be added to the [attributes] of the <type> elenent item The
[normalized value] of this attribute itemis a qualified nane for the
expanded name of the built-in type.

Exanpl e
BOOLEAN
<type ref="asnx: BOOLEAN'/ >

Usually the translator is free to choose either the attribute form or
element formtranslation for a Type; however, in sone contexts
attribute forns for a Type are explicitly disall owed.

6.4. BitStringType Transl ation

The translation of a BitStringType with a NamedBitList is an el ement
itemwith the [local nane] "type". An elenent itemwth the

[local nane] "annotation" MAY be added to the [children] of the
<type> element item An elenent itemwth the [local nane]
"namedBi tLi st" SHALL be appended to the [children] of the <type>
element item The translation of each NanmedBit in the NanmedBitList
SHALL be appended to the [children] of the <nanedBitList> el enent
item

The translation of a NanmedBit is an elenment itemwth the

[local nanme] "namedBit". An attribute itemwith the [local nang]
"name" SHALL be added to the [attributes] of the <nanedBit> el enent
item If the BitStringType is subject to a VALUES encodi ng
instruction, then the [normalized value] of this attribute itemis
the replacenent name [ RXEREI] for the identifier in the NanedBit;
otherwise, it is the identifier in the NamedBit. |If the
BitStringType is subject to a VALUES encoding instruction and the
reduction of the replacenent nane (see Section 6.1) is not the same
as the identifier, then an attribute itemwith the [local nane]
"identifier" SHALL be added to the [attributes] of the <nanedBit>
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element item otherwise, an attribute itemwth the [local nane]
"identifier" MAY be added to the [attributes] of the <nanedBit>
element item The [normalized value] of this attribute itemis the
identifier in the NanedBit. An attribute itemwith the [local nane]
"bit" SHALL be added to the [attributes] of the <nanedBit> el enent
item The [nornalized value] of this attribute itemis the digit
string representation of the integer value of the nunber or

Defi nedVal ue in the NamedBit.

Exanpl es
BIT STRING { zero(0), one(1), two(2) }

<type>
<nanedBi t Li st >
<nanedBit name="zero" bit="0"/>
<nanedBit name="one" bit="1"/>
<nanedBit nanme="two" bit="2"/>
</ nanedBi t Li st >

</type>

[ RXER: VALUES ALL CAPI TALI ZED, wednesday AS "M dweek"]
BI T STRI NG {
nonday(0), tuesday(1l), wednesday(2),
t hursday(3), friday(4)
}

<type>
<nanedBi t Li st >
<nanmedBi t nane="Monday" bit="0"/>
<nanmedBi t nane="Tuesday" bit="1"/>
<nanedBi t name="M dweek" identifier="wednesday" bit="2"/>
<namedBi t nane="Thursday" bit="3"/>
<namedBi t nane="Friday" bit="4"/>
</ nanedBi t Li st >
</type>

6.5. IntegerType Translation

The translation of an IntegerType with a NamedNunberList is an
element itemwith the [l ocal name] "type". An elenent itemwth the
[local nane] "annotation" MAY be added to the [children] of the
<type> elenment item An elenent itemwth the [local nane]
"namedNunber Li st" SHALL be appended to the [children] of the <type>
element item The translation of each NamedNunber in the
NamedNumber Li st SHALL be appended to the [children] of the
<namedNunber Li st > el enment item
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The translation of a NamedNunmber is an elenent itemwth the

[l ocal name] "namedNunber". An attribute itemwth the [local nane]
"name" SHALL be added to the [attributes] of the <namedNunber>
element item |If the IntegerType is subject to a VALUES encodi ng
instruction, then the [normalized value] of this attribute itemis
the replacenent nanme [RXEREI] for the identifier in the NanedNunber;
otherwise, it is the identifier in the NanedNunber. |If the

I nt eger Type is subject to a VALUES encoding instruction and the
reduction of the replacenent nane (see Section 6.1) is not the same
as the identifier, then an attribute itemwith the [local nane]
"identifier" SHALL be added to the [attributes] of the <namedNunber>
el ement item otherwise, an attribute itemwith the [local nane]
"identifier" MAY be added to the [attributes] of the <nanedNunber>
element item The [normalized value] of this attribute itemis the
identifier in the NamedNunber. An attribute itemwth the

[local name] "number" SHALL be added to the [attributes] of the
<nanmedNunber> el enent item The [normalized value] of this attribute
itemis the digit string representation of the integer value of the
Si gnedNunber or DefinedVal ue i n the NanedNunber.

Exanpl es
I NTEGCER { not hing(0), a-little(1l), a-lot(100) }

<t ype>

<nanmedNunber Li st >
<namedNunber nane="not hi ng" nunber="0"/>
<nanedNunber nane="a-little" nunber="1"/>
<nanmedNunber nane="a-|ot" nunber="100"/>
</ nanmedNunber Li st >

</type>

[ RXER VALUES ALL CAPI TALI ZED, very-hi gh AS " DANGEROUS"]
I NTEGER { | oW 25), medium(50), high(75), very-high(100) }

<type>
<nanedNunber Li st >
<nanedNunber nane="Low' nunber="25"/>
<nanmedNunber nanme="Medi um’ nunber ="50"/>
<namedNunber name="Hi gh" nunber="75"/>
<namedNunber nanme="DANGERQUS" identifier="very-high"
nunber ="100"/ >
</ nanmedNunber Li st >
</type>
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6.6. EnuneratedType Transl ation

The transl ati on of an EnumeratedType is an elenent itemwth the
[local name] "type". An elenent itemwith the [local nane]
"annot ati on” MAY be added to the [children] of the <type> el enent
item An elenent itemwith the [local nane] "enunerated" SHALL be
appended to the [children] of the <type> elenment item The
translation of each Enunmerationltemnested in the Root Enuneration in
the Enunerations instance in the EnuneratedType SHALL be appended to
the [children] of the <enumerated> elenment item

If an ellipsis ("...") is present in the Enunerations instance, then
an elenent itemwith the [local nane] "extension" SHALL be appended
to the [children] of the <enunerated> elenent itemand the

transl ation of the Excepti onSpec (possibly enpty) SHALL be added to
the [children] of the <extension> elenent item |If an

Addi tional Enumeration is present in the Enunerations instance, then
the translation of each Enunerationltemnested in the

Addi tional Enunerati on SHALL be appended to the [children] of the
<ext ension> el enent item

The translation of an Enunerationltemis an element itemwth the
[l ocal nanme] "enuneration”.

If the Enunerationltemis of the "identifier" form then an attribute
itemwith the [local nane] "nane" SHALL be added to the [attributes]
of the <enuneration> elenment item |f the EnuneratedType is subject
to a VALUES encoding instruction, then the [normalized value] of this
attribute itemis the replacenment name [RXEREI] for the identifier;
otherwise, it is the identifier. |f the EnuneratedType is subject to
a VALUES encoding instruction and the reduction of the replacenent
nane (see Section 6.1) is not the sane as the identifier, then an
attribute itemwith the [local nane] "identifier" SHALL be added to
the [attributes] of the <enuneration> elenment item otherw se, an
attribute itemwth the [local nanme] "identifier" MAY be added to the
[attributes] of the <enuneration> elenent item The

[normalized value] of this attribute itemis the identifier

If the Enunmerationltemis of the "NanedNunber" form then an
attribute itemwith the [local nane] "nane" SHALL be added to the
[attributes] of the <enuneration> elenment item |If the
Enuner at edType is subject to a VALUES encoding instruction, then the
[normalized value] of this attribute itemis the replacenent name
[RXEREI] for the identifier in the NamedNunber; otherwi se, it is the
identifier in the NanedNunber. |f the EnuneratedType is subject to a
VALUES encodi ng instruction and the reduction of the replacenent name
is not the same as the identifier, then an attribute itemwth the
[local nane] "identifier" SHALL be added to the [attributes] of the
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6.

7.

<enumeration> elenment item otherw se, an attribute itemwth the
[local nanme] "identifier" MAY be added to the [attributes] of the
<enuneration> elenent item The [normalized value] of this attribute
itemis the identifier in the NanedNunber. An attribute itemwth
the [l ocal nane] "number"” SHALL be added to the [attributes] of the
<enuneration> elenent item The [nornmalized value] of this attribute
itemis the digit string representation of the integer value of the
Si gnedNunber or DefinedVal ue in the NanmedNunber.

Exanpl es
ENUVERATED { red(0), green(l1l), ..., blue(2) }

<type>

<enuner at ed>
<enuner ati on nane="red" nunber="0"/>
<enuner ati on name="green" nunber="1"/>
<ext ensi on>

<enuner ati on nane="bl ue" nunber="2"/>

</ ext ensi on>

</ enuner at ed>

</type>

[ RXER: VALUES ALL CAPI TALI ZED, red AS "Crinson"]
ENUVERATED { red, yellow, green, blue }

<type>
<enuner at ed>
<enuneration nane="Cri nson" identifier="red"/>
<enuner ati on nanme="VYel |l ow'/ >
<enuner ati on nanme="G een"/>
<enuner ati on nanme="Bl ue"/>
</ enuner at ed>
</type>

Prefi xedType Transl ation

The translation of a PrefixedType [ X 680-1] that is a TaggedType is
either the short formtranslation (Section 6.7.1) or long form
translation (Section 6.7.2) of the TaggedType.

Asi de: The short formtranslation is provided because TaggedType
notation is heavily used in existing ASN. 1 specifications. The
long formtranslation has the same structure as the translation of
an Encodi ngPrefi xedType and can be sinplified where there is a
series of nested PrefixedType instances.
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If a PrefixedType is an Encodi ngPrefi xedType and the

Encodi ngRef erence is RXER, or the Encodi ngReference is enpty and the
default encoding reference [ X 680-1] for the nodule is RXER then the
translation of the PrefixedType is the translation of the Type in the
Encodi ngPr ef i xedType.

Aside: This is not suggesting that RXER encoding instructions are
i gnored. Encoding instructions for RXER are not explicitly
represented in ASN. X, but rather affect how an ASN. 1 nodule is
translated into an ASN. X nodul e (since the content of an ASN. X
nmodul e i s al so the RXER encodi ng of an abstract val ue of the
Modul eDefinition ASN. 1 type in Appendix A). The individua

ef fects of RXER encoding instructions on the translation are
addressed in other parts of this specification. Encoding
instructions for other encoding rules have explicit
representations in ASN. X

If a PrefixedType is an Encodi ngPrefi xedType and the

Encodi ngRef erence is not RXER, or the Encodi ngReference is enpty and
the default encoding reference for the nodule is not RXER, then the
translation of the PrefixedType is an elenment itemwth the

[local name] "prefixed". The translation of the EncodingPrefix in

t he Encodi ngPrefi xedType SHALL be added to the [children] of the
<prefixed> el enent item

I f the Encodi ngReference of an Encodi ngPrefix is not enpty, then the
translation of the EncodingPrefix is an elenent itemwth the

encodi ngreference in the Encodi ngRef erence as the [l ocal nane]. The
transl ation of the Encodinglnstruction in the Encodi ngPrefix SHALL be
added to the [children] of this elenent item

I f the Encodi ngReference of an Encodi ngPrefix is enpty, then the
translation of the EncodingPrefix is an element itemwi th the default
encodi ng reference for the nodule as the [local nane]. The

transl ation of the Encodinglnstruction in the Encodi ngPrefix SHALL be
added to the [children] of this elenent item

The Encodi nglnstruction notation is different for each set of
encodi ng instructions, and their translations into ASN. X are
specified in separate docunments [GSEREI T][ XEREI T]. At the time of
writing, only three sets of encoding instructions have been defined
(for RXER [ RXEREI], GSER [GSERElI], and EXTENDED- XER [ X. 693-1]).

If the child <type> elenment itemof a <prefixed> elenent item has no
attribute itenms and has a child <prefixed> elenent item then that
child <type> el ement item MAY be replaced by the [children] and
[attributes] of the inner <prefixed> elenment item Note that the
long formtranslation of a TaggedType is also eligible for this
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rewiting step. This rewiting step MAY be applied to the result of
a previous rewiting step if the necessary condition still holds.

Exanpl e
These three definitions are equival ent.

[ XER: ATTRI BUTE] [ XER: USE- UNI ON] [ GSER: CHO CE- OF- STRI NGS] CHO CE {
one PrintableString,
two UTF8String

}

<t ype>
<prefixed>
<XER><at tri but e/ ></ XER>
<type>
<prefixed>
<XER><useUni on/ ></ XER>
<t ype>
<prefixed>
<GSER><choi cef St ri ngs/ ></ GSER>
<type>
<choi ce>
<el enent nanme="one" type="asnx: PrintableString"/>
<el enent nane="two" type="asnx: UTF8String"/>
</ choi ce>
</type>
</ prefixed>
</type>
</ prefixed>
</type>
</ prefixed>
</type>

<type>
<prefi xed>
<XER><at tri but e/ ></ XER>
<XER><useUni on/ ></ XER>
<GSER><choi cef St ri ngs/ ></ GSER>
<type>
<choi ce>
<el enent nanme="one" type="asnx: PrintableString"/>
<el enent nane="two" type="asnx: UTF8String"/>
</ choi ce>
</type>
</ prefixed>
</type>
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6.7.1. Short Form TaggedType Transl ation

The short formtranslation of a TaggedType is an elenment itemwth
the [local name] "type". An elenent itemwith the [local nane]
"annot ati on” MAY be added to the [children] of the <type> el enent
item An elenment itemwth the [local nane] "tagged" SHALL be
appended to the [children] of the <type> elenent item

If the Class in the Tag in the TaggedType is not enpty, then an
attribute itemwith the [local nane] "tagCd ass" SHALL be added to the
[attributes] of the <tagged> elenent item The [normalized val ue] of
this attribute itemis the Class of the Tag with all letters
downcased, i.e., either "universal", "application", or "private"

An attribute itemwith the [local nanme] "nunmber" SHALL be added to
the [attributes] of the <tagged> elenent item The

[normalized value] of this attribute itemis the digit string
representation of the integer value of the nunber or DefinedValue in
the C assNunber in the Tag.

If the Tag is imediately followed by the "I MPLICI T" keyword, then an
attribute itemwith the [local nane] "tagging" and [normalized val ue]
"implicit" SHALL be added to the [attributes] of the <tagged> el ement
item

If the Tag is imediately followed by the "EXPLICI T" keyword, then an
attribute itemwith the [local nane] "tagging" and [normalized val ue]
"explicit" SHALL be added to the [attributes] of the <tagged> el ement
item

The translation of the Type in the TaggedType SHALL be added to the
[children] or [attributes] of the <tagged> elenment item

Exanpl es

[0] | NTEGER

<type>

<t agged numnber="0" type="asnx: | NTECER'/ >
</type>

[ APPLI CATI ON 10] | MPLICI T BOOLEAN
<type>

<t agged tagC ass="application" nunber="10" taggi ng="inplicit"

t ype="asnx: BOOLEAN'/ >
</type>
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6.7.2. Long Form TaggedType Transl ation

The Iong formtranslation of a TaggedType is an elenent itemwth the
[local name] "type". An elenent itemwith the [local nane]
"annot ati on” MAY be added to the [children] of the <type> el enent
item An elenent itemwth the [local nane] "prefixed" SHALL be
appended to the [children] of the <type> elenment item The
translation of the Tag in the TaggedType SHALL be added to the
[children] of the <prefixed> elenent item

The translation of a Tag is an elenent itemwth the [l ocal nane]
"TAG'.

If the Class of the Tag is not enpty, then an attribute itemwth the
[local name] "tagCd ass" SHALL be added to the [attributes] of the
<TAG> elenent item The [normalized value] of this attribute itemis
the Class of the Tag with all letters downcased, i.e., either
"universal", "application", or "private"

An attribute itemwith the [local nane] "nunber" SHALL be added to
the [attributes] of the <TAG> elenent item The [nornualized val ue]

of this attribute itemis the digit string representation of the

i nteger value of the nunber or DefinedValue in the O assNunber in the
Tag.

If the Tag is imediately followed by the "I MPLICI T" keyword, then an
attribute itemwith the [local nane] "tagging" and [normalized val ue]
"implicit" SHALL be added to the [attributes] of the <TAG el enent
item

If the Tag is imediately followed by the "EXPLICI T" keyword, then an
attribute itemwith the [local nane] "tagging" and [normalized val ue]
"explicit" SHALL be added to the [attributes] of the <TAG el enent
item

The translation of the Type in the TaggedType SHALL be added to the
[children] or [attributes] of the <prefixed> elenent item

Exanpl es
[0] I NTEGER
<t ype>
<prefixed type="asnx: | NTEGER' >
<TAG nunber="0"/>

</ prefixed>
</type>
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[ APPLI CATI ON 10] | MPLICI T BOOLEAN

<type>

<prefixed type="asnx: BOOLEAN' >
<TAG t agC ass="appl i cati on" nunber="10" taggi ng="inplicit"/>
</ prefixed>

</type>

6.8. SelectionType Transl ation

The translation of a SelectionType is an elenent itemwth the
[local nanme] "type". An elenent itemwith the [local nang]
"annotation" MAY be added to the [children] of the <type> el enent
item An elenment itemwth the [local nane] "selection" SHALL be
appended to the [children] of the <type> elenment item

The identifier in a SelectionType identifies a NamedType in the
definition of the Type in the Sel ectionType. The translation of that
NanedType will be an elenent itemwth the [local nane] either
"attribute", "element", "conponent", "group", or "nenber". An
attribute itemwith the same [local nane] as the translation of the
NamedType SHALL be added to the [attributes] of the <selection>
element item The [normalized value] of this attribute itemis a
qualified nane for the expanded nane of the NanedType [ RXEREI].

The translation of the Type in the Sel ectionType SHALL be added to
the [children] or [attributes] of the <selection> elenent item

Exanpl es
fieldl < MyChoi ceType
<type>
<sel ection elenent="fiel d1" type="tns: MyChoi ceType"/ >

</type>

fiel d2 < CHO CE {
field2 [RXER ATTRI BUTE] [ RXER NAME AS "fiel d-two"] | NTEGER

}
<type>
<selection attribute="field-tw">
<type>
<choi ce>
<attribute name="field-two" identifier="field2"
type="asnx: | NTEGCER'/ >
</ choi ce>
</type>
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</ sel ecti on>
</type>

6.9. InstanceO Type Transl ation

The translation of an InstanceO Type is an elenent itemwth the
[local nanme] "type". An elenent itemwith the [local nane]

"annot ati on" MAY be added to the [children] of the <type> el enent
item An elenent itemwth the [local nane] "instanceOF" SHALL be
appended to the [children] of the <type> element item The
translation of the DefinedObjectd ass in the InstanceX Type SHALL be
added to the [children] or [attributes] of the <instanceO > el enent
item

Exanpl e
| NSTANCE OF TYPE- | DENTI FI ER

<t ype>
<i nstanceX cl ass="asnx: TYPE-| DENTI FI ER'/ >
</type>

6.10. (bjectd assFi el dType Transl ati on

The translati on of an Objectd assFiel dType is an elenment itemwth
the [local nane] "type". An elenment itemwth the [local nang]
"annot ati on" MAY be added to the [children] of the <type> el enent
item An elenment itemwith the [local nane] "fronCl ass" SHALL be
appended to the [children] of the <type> element item The

transl ation of the DefinedObjectCl ass in the Objectd assFi el dType
SHALL be added to the [children] or [attributes] of the <fronC ass>
elenment item The translation of the FieldName (see Section 9.2.6)
in the Objectd assFi el dType SHALL be added to the [children] or
[attributes] of the <fronC ass> elenent item

Exanpl e
OPERATI ON. &Li nked. &Ar gunent Type
<t ype>
<fronCl ass cl ass="t ns: OPERATI ON"

fi el dNane="Li nked/ Ar gunent Type"/ >
</type>
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6.11. TypeFrontbject and Val ueSet FromObj ects Transl ati on

The translation of a TypeFronmObj ect or Val ueSet Fronthjects is an
element itemwith the [l ocal nanme] "type". An elenment itemwth the
[l ocal nanme] "annotation” MAY be added to the [children] of the
<type> elenment item An elenent itemwth the [local nane]
"frontbjects" SHALL be appended to the [children] of the <type>

el enent item

The transl ati on of the Referencedhjects instance in the
TypeFronCbj ect or Val ueSet Frontbj ects SHALL be added to the
[children] or [attributes] of the <fronthjects> elenent item

The translation of the FieldNane in the TypeFromObj ect or
Val ueSet Frontbj ects SHALL be added to the [children] or [attributes]
of the <fromDbjects> elenent item

Exanpl e
invertMatri x. &rrors. &error Code

<type>
<fronthjects object="tns:invertMatrix"

fi el dName="Errors/errorCode"/>
</type>

6.12. Translation of Conbining Types

This section details the translation of the ASN. 1 conbi ni ng types:
SET, SEQUENCE, CHO CE, SET OF, and SEQUENCE OF. The conbining type
definitions all make use of the NanedType notation

6.12.1. NanmedType Transl ation

A NamedType is translated in one of three ways dependi ng on the
context. These are the nornmal translation, the nmenber translation
and the itemtranslation. These translations are not

i nterchangeable. One of the three will be explicitly invoked as part
of the translation of an encl osing conbining type.

The normal translation of a NamedType is an elenent itemwth the
[local nane] deternined as foll ows:

(1) if the NamedType is subject to an ATTRI BUTE or ATTRI BUTE- REF
encodi ng instruction, or subject to a COVWONENT- REF encodi ng
instruction that references a top-level NanmedType that is subject
to an ATTRI BUTE encoding instruction, then the [local nanme] is
"attribute",
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(2) else if the NanedType is subject to a GROUP encoding instruction
then the [local nane] is "group"

(3) else if the NanedType is subject to a S| MPLE- CONTENT encodi ng
instruction, then the [local nane] is "sinpleContent",

(4) otherwise, the [local nane] is "elenent" or "conmponent"
(translator’s choice).

Aside: The | ocal nanes "el enent” and "conponent" are synonymnous.
The "conmponent" alternative is offered for specifying applications
that don’t use RXER (except for the ASN X specification itself, of
course), where referring to parts of an encoding as el enents woul d
seem i ncongr uous.

The menber translation of a NamedType is an elenent itemwth the
[l ocal nanme] "nenber”.

The itemtranslation of a NanedType is an elenent itemwth the
[local nane] "itent.

Asi de: A Nanedtype for which the menber or itemtranslation is

i nvoked wi Il never be subject to an ATTRI BUTE, ATTRI BUTE- REF,
COVPONENT- REF, GROUP, SI MPLE- CONTENT, or TYPE- AS- VERSI ON encodi ng
instruction. These encoding instructions are also nutually

excl usive [ RXEREI].

An elenent itemw th the [local nane] "annotation" MAY be added to
the [children] of the <attribute> <elenent> <conponent>, <group>,
<itenp, <nenber>, or <sinpleContent> elenent item

If a NamedType is subject to a TYPE-AS- VERSI ON encodi ng i nstruction
then an attribute itemwith the [local nane] "typeAsVersion" and
[normalized value] "true" or "1" SHALL be added to the <el ement> or
<conponent> element item For the normal translation, if a NamedType
is not subject to an ATTRI BUTE, ATTRI BUTE- REF, COVPONENT- REF, CROUP
SI MPLE- CONTENT, or TYPE- AS- VERSI ON encodi ng i nstruction, then an
attribute itemwith the [local nane] "typeAsVersion" and

[normal i zed value] "false" or "0" MAY be added to the <el ement> or
<conmponent > el ement item

For the normal, nenber, and itemtranslations, if a NamedType is not
subj ect to an ATTRI BUTE- REF, COVPONENT- REF, ELEMENT- REF, or
REF- AS- ELEMENT encoding instruction, then an attribute itemwth the
[l ocal name] "name" SHALL be added to the [attributes] of the
<attribute>, <elenent>, <conponent>, <group>, <itenp, <nmenber>, or
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<si npl eContent> elenent item The [nornalized value] of this
attribute itemis the |ocal nane of the expanded nane of the
NamedType [ RXEREI].

Aside: |If there are no NAME, ATTRI BUTE- REF, COVPONENT_REF,
ELEVENT- REF or REF- AS- ELEMENT encodi ng instructions, then the

| ocal name of the expanded name of a NanedType is the sanme as the
identifier in the NanedType.

If the reduction of the I ocal name (an NCNane) of the expanded nane
of a NanmedType is not the sanme as the identifier in the NanmedType,
then an attribute itemwith the [local nane] "identifier" SHALL be
added to the [attributes] of the <attribute> <elenent> <conponent>,
<group>, <itenp, <menber>, or <sinpleContent> elenent item

otherwi se, an attribute itemwith the [local nane] "identifier" MAY
be added to the [attributes] of the aforenentioned elenent item The
[normalized value] of this attribute itemis the identifier in the
NanmedType

Aside: The identifier attribute is not contingent on there being a
nane attribute. That is, an elenment itemcan have an identifier
attribute itemw thout having a nane attribute item

If a NamedType is subject to a COVWONENT- REF encodi ng instruction
then an attribute itemwith the [local nane] "ref" SHALL be added to
the [attributes] of the <attribute> <elenent> or <conponent>
element item The [normalized value] of this attribute itemis a
qualified nane for the expanded nane of the top-level NanedType
referenced by the encoding instruction. |If the expanded nane is not
distinct with respect to the current nodul e and the nodul es
referenced by its <inport> elenent itens (see Section 5.1), then an
attribute itemwith the [local nane] "context" SHALL be added to the
[attributes] of the <attribute> <elenment>, or <conponent> el enent
item otherwise, if the nodule containing the referenced top-Ieve
NamedType has a schema identity URI, then an attribute itemwth the
[local nane] "context" MAY be added to the [attributes] of the
<attribute>, <elenent> or <conponent> elenment item The
[normal i zed value] of this attribute itemis the schema identity UR
of the nodul e containing the referenced top-1evel NanmedType.

Aside: |If an expanded nane is not distinct, then the nodule
contai ning the referenced top-Ilevel NanedType nust have a schena
identity URI (see Section 5.1).

If a NamedType is subject to a COVWPONENT- REF encodi ng instruction
then an attribute itemwith the [l ocal nane] "enbedded" and
[normalized value] "false" or "0" MAY be added to the [attributes] of
the <attribute> <elenent> or <conponent> elenent item
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If a NamedType is subject to an ATTRI BUTE- REF or ELEMENT- REF encodi ng
instruction, then an attribute itemwth the [local nane] "ref" SHALL
be added to the [attributes] of the <attribute> <elenment>, or
<conponent> elenment item The [normalized value] of this attribute
itemis the RXER character data translation of the QNaneVal ue in the
encodi ng instruction. An attribute itemwth the [local nane]
"enbedded" and [nornalized value] "true" or "1" SHALL be added to the
[attributes] of the <attribute> <elenment>, or <conponent> el enent
item

If a NamedType is subject to a REF-AS-ELEMENT encodi ng instruction
then an attribute itemwith the [l ocal nane] "el enent Type" SHALL be
added to the [attributes] of the <elenent> or <conponent> el enent
item The [nornalized value] of this attribute itemis the RXER
character data translation of the NameValue in the REF-AS- ELEMENT
encodi ng instruction. |f a Nanespace is present in the
REF- AS- ELEMENT encodi ng instruction, then an attribute itemwth the
[local nanme] "nanmespace" SHALL be added to the [attributes] of the
<el enent > or <conponent> elenent item The [nornalized val ue] of
this attribute itemis the string value of the AnyURI Value in the
Nanespace.

If a ContextParaneter is present in the RefParaneters in the

ATTRI BUTE- REF, ELEMENT- REF, or REF- AS- ELEMENT encodi ng instruction,
then an attribute itemwith the [local nane] "context" SHALL be added
to the [attributes] of the <attribute> <elenent> or <conponent>
element item The [normalized value] of this attribute itemis the
string value of the AnyURI Val ue in the ContextParaneter.

If a NamedType is subject to both an ATTRI BUTE encodi ng i nstruction
and a VERSI ON- | NDI CATOR encodi ng instruction, then an attribute item
with the [l ocal name] "versionlndicator" and [nornalized val ue]
"true" or "1" SHALL be added to the <attribute> elenent item If a
NamedType is subject to an ATTRI BUTE encodi ng instruction and not
subject to a VERSI ON-1 NDI CATOR encodi ng instruction, then an
attribute itemwth the [local nane] "versionlndicator" and
[normalized value] "false" or "0" MAY be added to the <attribute>

el enent item

If a NamedType is not subject to an ATTRI BUTE- REF, COMPONENT- REF,
ELEMENT- REF, or REF- AS- ELEMENT encodi ng i nstruction, then the
translation of the Type in the NamedType SHALL be added to the
[children] or [attributes] of the <attribute> <elenent>,
<comnponent >, <group>, <itenp, <menber>, or <sinpleContent> el enent
item
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If a NamedType is subject to an ATTRI BUTE- REF, COVPONENT- REF,

ELEMENT- REF, or REF- AS- ELEMENT encodi ng i nstruction, then the

transl ati on of each Encodi ngPrefix (Section 6.7) and Tag

(Section 6.7.2) textually within the NanedType SHALL be added in
order to the [children] of the <attribute> <elenent> or <conponent>
el ement item

Exanpl e

CHO CE {
one | NTEGER,
t wo [ RXER ATTRI BUTE] BOOLEAN,
three [RXER ATTRI BUTE- REF
{ namespace-nane "http://ww. exanpl e. com schena",
| ocal -nanme "foo" }]
UTF8Stri ng,
bar [ RXER: ELEMENT- REF
{ namespace-nane "http://ww. exanpl e. com schena",
| ocal -name "bar" }]
Mar kup,
five [0] [ RXER REF- AS- ELEMENT " product”
CONTEXT "http://ww. exanpl e. conli nventory"]
Mar kup,
si X [ RXER: GROUP] MySequence

}

<type>
<choi ce xm ns: ex="http://ww. exanpl e. conf schema" >
<el enent name="one" type="asnx:|NTEGER'/ >
<attribute nanme="two" type="asnx: BOOLEAN'/ >
<attribute ref="ex:foo" identifier="three" enbedded="true"/>
<el ement ref="ex:bar" enbedded="true"/>
<el enent el enent Type="pr oduct"
context="http://ww. exanpl e. conli nvent ory"
identifier="five">
<TAG nunber="0"/>
</ el ement >
<group nane="si x" type="tns: MySequence"/ >
</ choi ce>
</type>

6.12.2. SequenceType Transl ation

The translation of a SequenceType is an elenent itemwth the
[local nanme] "type". An elenment itemwth the [local nane]
"annot ati on" MAY be added to the [children] of the <type> el enent
item An element itemwth the [local nane] "sequence" SHALL be
appended to the [children] of the <type> elenent item The
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transl ati on of each Conponent Type nested in the Conponent TypeList in
the initial RootConmponent TypelList, if present, SHALL be appended to
the [children] of the <sequence> elenent item

I f an Extensi onAndException is present, then an elenment itemwth the
[local nane] "extension" SHALL be appended to the [children] of the
<sequence> elenent item |f an ExceptionSpec is present in the

Ext ensi onAndException, then the translation of the Excepti onSpec
(possibly enpty) SHALL be added to the [children] of the <extension>
el ement item

If an ExtensionAdditions instance is present, then the translation of
each Extensi onAdditionG oup or Conponent Type nested in the

Ext ensi onAdditions (if any) SHALL be appended to the [children] of

t he <extension> el enent item

I f an Extensi onEndMarker is present, then the translation of each
Conmponent Type nested in the Conponent TypeList in the fina

Root Conponent TypelLi st SHALL be appended to the [children] of the
<sequence> el enent item

The translation of an ExtensionAdditionGoup is an elenment itemwth
the [l ocal nanme] "extensionGoup”. |If the VersionNunber in the

Ext ensi onAddi ti onGroup is not enpty, then an attribute itemwth the
[local nanme] "version" SHALL be added to the [attributes] of the
<ext ensi onG oup> el ement item The [normalized value] of this
attribute itemis the nunber in the VersionNumber. The translation
of each Component Type nested in the ExtensionAdditi onG oup SHALL be
appended to the [children] of the <extensionG oup> elenent item

The transl ati on of a Conponent Type of the "NanedType" formis the
normal translation of the NanedType.

The transl ati on of a Conponent Type of the "NanedType OPTI ONAL" form
is an element itemwith the [l ocal name] "optional™. The nornma
transl ation of the NanedType SHALL be added to the [children] of the
<optional > el enent item

The translati on of a Conponent Type of the "NanedType DEFAULT Val ue"
formis an elenent itemw th the [local nane] "optional"”. The nornal
translation of the NanedType SHALL be added to the [children] of the
<optional > elenent item An elenent itemwith the [local nang]
"default" SHALL be appended to the [children] of the <optional >
elenment item The translation of the Value SHALL be added to the
[children] or [attributes] of the <default> elenent item
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The transl ati on of a Conponent Type of the "COWPONENTS OF Type" form
is an element itemwith the [l ocal name] "conponentsOi". The
translation of the Type SHALL be added to the [children] or
[attributes] of the <conponentsOF> el enent item

Exanpl e

SEQUENCE {
one | NTEGER,
two [ RXER: ATTRI BUTE] BOOLEAN OPTI ONAL,
(L2
four NULL
11,
COVPONENTS OF MySequence,

ih;ée Printabl eStri ng DEFAULT "t hird"
}

<type>
<sequence>
<el enent name="one" type="asnx:|NTEGER'/ >
<opti onal >
<attribute nanme="two" type="asnx: BOOLEAN'/ >
</ optional >
<ext ensi on>
<ext ensi onG oup version="2">
<el enent name="four" type="asnx: NULL"/>
</ ext ensi onG oup>
<conponent sOf type="tns: MySequence"/ >
</ ext ensi on>
<opti onal >
<el enent name="t hree" type="asnx: Printabl eString"/>
<default literal Value="third"/>
</ opti onal >
</ sequence>
</type>

6.12. 3. SetType Transl ation
The translation of a SetType foll ows the same procedure as the
transl ation of a SequenceType except that SetType repl aces

SequenceType, "SET" replaces "SEQUENCE", and the [local nane] "set"
i s used instead of "sequence"
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6.12.4. ChoiceType Transl ation

The translation of a ChoiceType that is not subject to a UNION
encoding instruction is an elenent itemw th the [local nane] "type"
An elenent itemw th the [local nane] "annotation” MAY be added to
the [children] of the <type> elenent item An elenent itemwth the
[local nane] "choice" SHALL be appended to the [children] of the
<type> elenment item The normal translation of each NamedType nested
in the AlternativeTypeList in the RootAlternativeTypelList in the

Al ternativeTypelLi sts SHALL be appended to the [children] of the

<choi ce> el enent item

I f an Extensi onAndException is present in the AlternativeTypelists,
then an elenent itemwith the [local nane] "extension" SHALL be
appended to the [children] of the <choice> elenent item |[If an
Excepti onSpec is present in the Extensi onAndException, then the
transl ati on of the Excepti onSpec (possibly enpty) is added to the
[children] of the <extension> elenent item

I f an ExtensionAdditionAlternatives instance is present in the

Al ternativeTypelLists, then the translation of each

Ext ensi onAddi ti onAl ternati vesG oup or NamedType (if any) nested in
t he ExtensionAdditionAlternatives SHALL be appended in order to the
[children] of the <extension> elenent item The normal translation
of the NanedType is used.

The transl ati on of an ExtensionAdditionAlternativesGoup is an
element itemwith the [l ocal name] "extensionGoup". |If the

Ver si onNunber in the ExtensionAdditionAlternativesGoup is not enpty,
then an attribute itemwith the [local nane] "version" SHALL be added
to the [attributes] of the <extensionG oup> elenent item The
[normal i zed value] of this attribute itemis the nunber in the

Ver si onNunber. The normal translation of each NanedType nested in
the AlternativeTypeList in the ExtensionAdditionAlternativesG oup
SHALL be appended to the [children] of the <extensionG oup> el enent
item
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Exanpl e

CHO CE {
one | NTEGER,
two [ RXER NAME AS "Two"] BOOLEAN
[[ 2:
three NULL

11,
four PrintableString,

}
<type>
<choi ce>
<el enent name="one" type="asnx:|NTEGER'/ >
<el enent name="Two" type="asnx: BOOLEAN'/ >
<ext ensi on>
<ext ensi onGroup version="2">
<el ement nanme="t hree" type="asnx: NULL"/>
</ ext ensi onG oup>
<el enent nanme="four" type="asnx:PrintableString"/>
</ ext ensi on>
</ choi ce>
</type>

6.12.5. Translation of UNI ON Types

The transl ation of a ChoiceType that is subject to a UNION encodi ng
instruction follows the sane procedure as the translation of a

Choi ceType that is not subject to a UNION encodi ng instruction except
that the [local name] "union" is used instead of "choice", and the
menber translation of each NamedType is used instead of the norma
transl ation.

In addition, if the UNION encoding instruction has a Precedenceli st,
then an attribute itemwith the [l ocal nane] "precedence" SHALL be
added to the [attributes] of the <union> elenment item The
[normalized value] of this attribute itemis the white space
separated list of qualified nanes for the expanded nanes of the
NamedType i nstances [RXEREI] corresponding to the identifiers in the
PrecedenceList. A white space separator is one or nore of the white
space characters
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Exanpl e

[ RXER UNI ON PRECEDENCE utf8 visi ble] CHO CE {
printable PrintableString,
tel et ex Tel et exStri ng,
vi sible [ RXER: NAME AS "ascii"] VisibleString,

hifé UTF8Stri ng
}

<type>
<uni on precedence="utf8 ascii">
<nenber name="printable" type="asnx: PrintableString"/>
<nenber nanme="tel etex" type="asnx: Tel etexString"/>
<nenber name="ascii" identifier="visible"
type="asnx: Vi si bl eString"/>
<ext ensi on>
<menber nanme="utf8" type="asnx: UTF8String"/>
</ ext ensi on>
</ uni on>
</type>

6.12.6. SequenceO Type Transl ation

The translati on of a SequenceCf Type that is not subject to a LIST
encoding instruction is an elenent itemwith the [local nane] "type"
An element itemwith the [l ocal name] "annotation" MAY be added to
the [children] of the <type> elenent item An elenent itemwth the
[l ocal nanme] "sequenceO" SHALL be appended to the [children] of the
<type> elenment item

I f the SequenceO Type is of the "SEQUENCE OF NanedType" form then
the normal translation of the NanedType SHALL be added to the
[children] of the <sequenceOf> elenent item

If the SequenceO Type is of the "SEQUENCE OF Type" form then an
element itemwith the [l ocal nane] "elenent" or "conponent"
(translator’s choice) SHALL be added to the [children] of the
<sequenceCf > elenment item An attribute itemwth the [local nane]
"name" and [normalized value] "itenm SHALL be added to the
[attributes] of the <element> or <conponent> elenent item An
attribute itemwith the [local nane] "identifier" and enpty
[normalized val ue] SHALL be added to the [attributes] of the

<el enent > or <conponent> elenent item The translation of the Type
SHALL be added to the [children] or [attributes] of the <element> or
<conponent > el ement item
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Exanpl es
SEQUENCE COF | NTEGER

<type>
<sequenceCr >
<el enent name="itent identifier="" type="asnx:|NTECER'/>
</ sequence >
</type>

SEQUENCE OF counter | NTEGER
<t ype>
<sequenceCf >
<el ement name="counter" type="asnx:|NTEGER"'/ >
</ sequence >
</type>
6.12.7. Translation of LIST Types

The translation of a SequenceOf Type that is subject to a LIST

encoding instruction is an elenent itemw th the [local nane] "type".

An elenent itemw th the [local nane] "annotation” MAY be added to

the [children] of the <type> elenent item An elenent itemwth the
[local nane] "list" SHALL be appended to the [children] of the <type>

elenment item The itemtranslation of the NanedType in the

Sequencef Type SHALL be added to the [children] of the <list> el ement

item

Asi de: A SequenceO Type is necessarily of the
"SEQUENCE OF NamedType" formfor a LIST encoding instruction.

Exanpl e
[ RXER: LI ST] SEQUENCE CF nunber | NTEGER

<t ype>
<list>
<i tem name="nunber" type="asnx: | NTEGER"'/ >
</list>
</type>

6.12.8. SetOrType Transl ation

The translation of a SetOf Type follows the sane procedure as the
translation of a SequenceO Type except that Set Of Type repl aces
SequenceO Type, "SET" replaces "SEQUENCE', and the [l ocal nane]
"setOF" is used instead of "sequenceO'".
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6.12.9. Effect of Insertion Encoding Instructions

If a Type is subject to a NO I NSERTI ONS, HOLLOW | NSERTI ONS

SI NGULAR- | NSERTI ONS, UNI FORM: | NSERTI ONS, or MJLTI FORM | NSERTI ONS
encodi ng instruction, then an attribute itemwith the [local nane]
"insertions" SHALL be added to the [attributes] of the <choice>,
<sequence> or <set> elenent itemin the [children] of the <type>
element itemresulting fromthe translation of the Type. The
[normal i zed value] of this attribute itemis "none" in the case of a
NO- | NSERTI ONS encodi ng instruction, "hollow' in the case of a
HOLLOW | NSERTI ONS encodi ng i nstruction, "singular” in the case of a
SI NGULAR- | NSERTI ONS encodi ng instruction, "uniforn in the case of a
UNI FORM | NSERTI ONS encodi ng instruction, and "multiform in the case
of a MULTI FORM | NSERTI ONS encodi ng i nstruction

Exanpl e

[ NO- | NSERTI ONS] CHO CE {
one [RXER GROUP] [RXER SI NGULAR- | NSERTI ONS] CHOI CE {
two | NTEGER

b
__—

<type>
<choi ce insertions="none">
<group name="one">
<type>
<choi ce insertions="singul ar">
<el enent name="two" type="asnx:|NTEGER'/ >
<ext ensi on/ >
</ choi ce>
</type>
</ group>
<ext ensi on/ >
</ choi ce>
</type>

6.13. Translation of Constrai ned Types

If a Constrai nedType is of the "Type Constraint" form then the
transl ation of the Constrai nedType is an elenent itemwth the
[local name] "type". An elenent itemwth the [local nane]
"annot ati on" MAY be added to the [children] of the <type> el enent
item An element itemwth the [local nane] "constrai ned" SHALL be
appended to the [children] of the <type> element item The
translation of the Type SHALL be added to the [children] or
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[attributes] of the <constrained> elenent item The translation of
the Constraint SHALL be added to the [children] of the <constrai ned>
el ement item

The transl ation of a Contai nedType that is a TypeWthConstraint is
the translation of the TypeWthConstraint.

Definition (sinple endpoint): A Lower Endpoint or UpperEndpoint is a

sinple endpoint if it is closed and its value is "MN', "MAX", or a
Si gnedNunber in an IntegerValue in a BuiltinValue in the Value of the
endpoi nt .

Definition (sinple range SizeConstraint): A SizeConstraint is a
sinple range if the Constraint in the SizeConstraint contains only a
Val ueRange (i.e., a ValueRange in a SubtypeEl ements instance in an

El ements instance in a |lone IntersectionEl enments instance in a |one
Intersections instance in a Unions instance in an El ement Set Spec in a
Root El ement Set Spec i n an El enent Set Specs i nstance wi t hout an

Addi tional El enent Set Spec i n a SubtypeConstraint in a ConstraintSpec
in the Constraint) and both endpoints are sinple.

Definition (sinmple range Constraint): A Constraint is a sinple range
if contains only a SizeConstraint that is a sinple range (i.e., a
sinple range SizeConstraint in a SubtypeEl enents instance in an

El ements instance in a lone IntersectionEl ements instance in a |one
Intersections instance in a Unions instance in an El enent Set Spec in a
Root El emrent Set Spec i n an El ement Set Specs i nstance wi t hout an

Addi ti onal El enent Set Spec i n a SubtypeConstraint in a ConstraintSpec
in the Constraint).

If the Constraint or SizeConstraint in a TypeWthConstraint is a
simpl e range, then the conpact translation of the TypeWthConstraint
MAY be used; otherwi se, the full translation of the

TypeWt hConstraint is used.

The conpact translation of a TypeWthConstraint is initially the
translation of its notional parent type. |If the value of the |ower
endpoint is not "MN' or "0", then an attribute itemwth the

[l ocal nanme] "minSize" SHALL be added to the [attributes] of the
<sequence(f >, <setOF>, or <list> element itemresulting fromthe
translation of the parent type. The [nornalized value] of this
attribute itemis the value of the |ower endpoint. |If the value of
the I ower endpoint is "MN' or "0", then an attribute itemwth the
[l ocal name] "minSize" and [nornalized value] "0" MAY be added to the
[attributes] of the <sequenceO>, <setOF>, or <list> elenent item
If the value of the upper endpoint is not "MAX', then an attribute
itemw th the [local nane] "naxSize" SHALL be added to the
[attributes] of the <sequence>, <setOF>, or <list> elenent item
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The [nornalized value] of this attribute itemis the value of the
upper endpoi nt.

The full translation of a TypeWthConstraint is an element itemwth
the [local nanme] "type". An elenent itemwith the [local nane]
"annotation" MAY be added to the [children] of the <type> el enent
item An element itemwth the [local nane] "constrai ned" SHALL be
appended to the [children] of the <type> elenment item The
translation of the notional parent type of the TypeWthConstraint
SHALL be added to the [children] or [attributes] of the <constrai ned>
element item The translation of the Constraint or SizeConstraint in
the TypeWthConstraint SHALL be added to the [children] of the
<constrai ned> el ement item

Exanpl es
SEQUENCE (Sl ZE(1..MAX)) OF nunber | NTEGER

<t ype>
<sequenceXf ni nSize="1">
<el ement name="nunber" type="asnx: | NTEGER'/>
</ sequence >
</type>

SEQUENCE SI ZE(0..10) OF nunber | NTEGER

<type>
<sequenceCf nmaxSi ze="10">
<el enent nanme="nunber" type="asnx:|NTEGER"/>
</ sequence >
</type>

SEQUENCE SI ZE(1..limit) OF nunber | NTEGER

<type>
<constrai ned>
<t ype>
<sequenceCf >
<el ement name="nunber" type="asnx: | NTEGER'/>
</ sequence >
</type>
<si ze>
<range>
<m nl nclusive literal Val ue="1"/>
<max| ncl usi ve value="tns:limt"/>
</ range>
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</size>
</ constrai ned>
</type>

6.13.1. Constraint Translation

The translation of a Constraint is the translation of the
Constrai ntSpec in the Constraint followed by the translation of the
Excepti onSpec (possibly enpty) in the Constraint.

The translation of a ConstraintSpec is the translation of the
Subt ypeConstrai nt or Ceneral Constraint in the Constraint Spec.

The translation of a SubtypeConstraint is the translation of the
El enent Set Specs in the SubtypeConstraint.

The transl ation of a General Constraint [X 682] is the translation of
t he User Defi nedConstrai nt, Tabl eConstraint, or ContentsConstraint in
t he CGeneral Constraint.

6.13.2. UserDefinedConstrai nt Transl ati on

The transl ation of a UserDefinedConstraint is an elenment itemwth
the [local nane] "constrainedBy". An elenent itemwth the

[local nane] "annotation" MAY be added to the [children] of the
<constrai nedBy> elenent item The translation of each

User Def i nedConstrai nt Paraneter in the UserDefinedConstraint SHALL be
appended to the [children] of the <constrai nedBy> el enent item

The translation of a UserDefinedConstraint Parameter of the

"Governor : Value" formis an elenent itemwth the [l ocal nane]

"val ueParameter". The translation of the Type in the Governor SHALL
be added to the [children] or [attributes] of the <val ueParaneter>
elenent item The translation of the Value SHALL be added to the
[children] or [attributes] of the <val ueParaneter> elenent item

The translation of a UserDefinedConstraintParameter of the
"Governor : ValueSet" formis an elenment itemwth the [l ocal nane]
"val ueSet Paraneter"”. The translation of the Type in the Governor
SHALL be added to the [children] or [attributes] of the

<val ueSet Paraneter> element item The translation of the Val ueSet
SHALL be added to the [children] of the <val ueSet Paraneter> el enent
item

The translation of a UserDefi nedConstraint Paraneter of the

"Governor : Object" formis an elenment itemwth the [local nane]
"obj ectParaneter”. The translation of the DefinedCbhjectdass in the
Governor SHALL be added to the [children] or [attributes] of the
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<obj ect Paraneter> elenent item The translation of the Object SHALL
be added to the [children] or [attributes] of the <objectParaneter>
el ement item

The transl ati on of a UserDefi nedConstrai nt Paraneter of the

"Governor : OhjectSet" formis an elenent itemwth the [l ocal nane]
"obj ect Set Paraneter”. The translation of the DefinedObjectClass in

the Governor SHALL be added to the [children] or [attributes] of the
<obj ect Set Par aneter> el ement item The translation of the Object Set
SHALL be added to the [children] or [attributes] of the

<obj ect Set Par anet er > el enent item

The translation of a UserDefinedConstrai ntParaneter that is a Type is
an elenent itemwith the [local nane] "typeParaneter". The
translation of the Type SHALL be added to the [children] or
[attributes] of the <typeParameter> elenent item

The translation of a UserDefinedConstraintParaneter that is a

Defi nedObjectClass is an elenent itemwith the [l ocal nane]
"classParaneter”. The translation of the DefinedObjectC ass SHALL be
added to the [children] or [attributes] of the <classParaneter>

el enent item

Exanpl e

OCTET STRI NG
( CONSTRAI NED BY {
-- contains the hash of the value -- MyType: nyVal ue })

<type>

<constrai ned type="asnx: OCTET- STRI NG' >
<constrai nedBy>
<annot ati on> contai ns the hash of the value </annotation>
<val ueParameter type="tns: MyType" val ue="tns: nyVal ue"/>
</ constrai nedBy>

</ constrai ned>

</type>

6. 13.3. Tabl eConstrai nt Transl ati on

The transl ation of a TableConstraint that is a SinpleTabl eConstraint
is an elenment itemwith the [l ocal nane] "table". The translation of
the hjectSet in the SinpleTabl eConstraint SHALL be added to the
[children] or [attributes] of the <table> element item

The transl ation of a TableConstraint that is a

Component Rel ati onConstraint is an elenent itemwth the [l ocal nane]
"table". The translation of the DefinedObjectSet in the
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Component Rel ati onConstrai nt SHALL be added to the [children] or
[attributes] of the <table> elenent item The translation of each
At Notation in the Conponent Rel ati onConstraint SHALL be appended to
the [children] of the <table> elenent item

The translation of an AtNotation is an elenent itemwth the

[local nanme] "restrictBy". The [children] property of the
<restrictBy> element itemis set to the sequence of character itemns
for the character string formed by the concatenation of zero, one, or
more "../" strings, one for each Level in the AtNotation (including
the enpty one), followed by a solidus ('/’, WO002F) separated list of
qual i fied nanes for the expanded nanes of the NanedType instances
[RXEREI] identified by the identifiers in the ConponentldList in the
At Notation. |f a NanmedType is subject to an ATTRI BUTE or

ATTRI BUTE- REF encoding instruction, or subject to a COVMPONENT- REF
encodi ng instruction that references a top-level NanedType that is
subject to an ATTRI BUTE encodi ng instruction, then the qualified name
for the expanded nane is prefixed with the conmercial at character
('@, U+0040). Leading and/or trailing white space character itens
MAY be added to the [children] of the <restrictBy> elenent item
Wiite space character itens MAY be added i mmedi ately before and/or
after any character itemfor the solidus character ('/', U+002F).

Exanpl es
ERRCR. &Type({Errors}{@everity, @..errorld})

<type>

<constrai ned>
<type>
<fronC ass class="tns: ERROR' fi el dName="Type"/>
</type>
<tabl e objectset="tns:Errors">
<restrictBy>severity</restrictBy>
<restrictBy>../../../errorld</restrictBy>
</ tabl e>

</ constrai ned>

</type>

SEQUENCE {
id-att [RXER NAME AS "I1D'] [RXER ATTRI BUTE]
TYPE- | DENTI FI ER. & d({Al | Types}),
val ue  TYPE-| DENTI FI ER &Type({Al | Types}{@d-att})

}

<type>
<sequence>
<attribute name="ID" identifier="id-att">
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<type>
<constrai ned>
<type>
<fronCl ass cl ass="asnx: TYPE-| DENTI FI ER" fi el dNane="id"/>
</type>
<tabl e objectset="tns: All Types"/>
</ constrai ned>
</type>
</attribute>
<el enent nanme="val ue" >
<t ype>
<const rai ned>
<t ype>
<fronC ass cl ass="asnx: TYPE-| DENTI FI ER" fi el dName="Type"/>
</type>
<tabl e objectset="tns: All Types">
<restrictBy>@D</restrictBy>
</t abl e>
</ constrai ned>
</type>
</ el enent >
</ sequence>
</type>

The <restrictBy> elenent itemis required to be self-contained
[ RXER] .

Aside: An element itemis self-contained if all nanespace prefixes
used by the elenent itemand its contents are declared within the
el ement item

6.13.4. ContentsConstraint Translation

The translation of a ContentsConstraint is an elenent itemw th the
[l ocal nanme] "contents”

If the ContentsConstraint is of the "CONTAI NING Type" form then an
element itemwith the [l ocal nane] "containing" SHALL be added to the
[children] of the <contents> elenent item The translation of the
Type SHALL be added to the [children] or [attributes] of the
<cont ai ni ng> el ement item

If the ContentsConstraint is of the "ENCODED BY Value" form then an
element itemwith the [l ocal name] "encodedBy" SHALL be added to the
[children] of the <contents> elenent item The translation of the
Val ue SHALL be added to the [children] or [attributes] of the
<encodedBy> el ement item
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If the ContentsConstraint is of the

" CONTAI NI NG Type ENCODED BY Val ue" form then an element itemwth
the [local nane] "containing" and an elenent itemwth the

[l ocal nanme] "encodedBy" SHALL be added to the [children] of the
<contents> elenent item The translation of the Type SHALL be added
to the [children] or [attributes] of the <containing> elenent item
The translation of the Value SHALL be added to the [children] or
[attributes] of the <encodedBy> el enment item

Exanpl e

OCTET STRI NG
( CONTAI NI NG My Type
ENCODED BY { joint-iso-itu-t asnl(1l) basic-encoding(l) })

<type>
<constrai ned type="asnx: OCTET- STRI NG' >
<cont ent s>
<contai ning type="tns: WType"/>
<encodedBy literal Value="2.1.1"/>
</ cont ent s>
</ constrai ned>
</type>

6.13.5. ExceptionSpec Transl ation
The translation of an enpty ExceptionSpec is enpty.

The translation of a non-enpty ExceptionSpec is an elenment itemwth
the [l ocal nane] "exception"

If the Exceptionldentification in a non-enpty ExceptionSpec is a

Si gnedNunber, then the translation of a notional | NTEGER Type SHALL
be added to the [children] or [attributes] of the <exception> el enent
item and the translation of a notional Value of the | NTEGER type
with the SignedNunber as its IntegerValue SHALL be added to the
[children] or [attributes] of the <exception> elenent item

If the Exceptionldentification in a non-enpty ExceptionSpec is a

Def i nedVal ue, then the translation of a notional |INTEGER Type SHALL
be added to the [children] or [attributes] of the <exception> el enent
item and the translation of the DefinedValue SHALL be added to the
[children] or [attributes] of the <exception> elenent item
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If the Exceptionldentification in a non-enpty ExceptionSpec is of the
"Type : Value" form then the translation of the Type SHALL be added
to the [children] or [attributes] of the <exception> elenent item
and the translation of the Value SHALL be added to the [children] or
[attributes] of the <exception> elenent item

Exanpl es

110

<exception type="asnx: | NTECER' |iteral Val ue="10"/>

I'myVal ue

<exception type="asnx: | NTEGER' val ue="tns: nyVal ue"/>

I'PrintableString:"failure"

<exception type="asnx: PrintableString" literal Value="failure"/>

7. Translation of Val ues

A Value in an ASN. 1 specification is a mx of literal values (e.g.
nunbers and character strings) and notations for referencing defined
val ues. Likewi se, the ASN. X translation of a Value is a m x of
mar kup for literal values and markup for referencing notations
(notational values). A Value is categorized by the follow ng

definitions.

Definition (literal value): A Value is a literal value if and only if
it is not a notational val ue.

Definition (notational value): A Value is a notational value if and
only if:

(1) the Value is a BuiltinValue, and

(a) the BuiltinValue is a TaggedVal ue and the Value in the
TaggedVal ue is a notational value, or

(b) the BuiltinValue is a SequenceVal ue or SetValue with a
Conponent Val ueLi st that contai ns a NanedVal ue where the Val ue
in the NanmedVal ue is a notational value and the translation
of the correspondi ng NanedType (fromthe governing type of
the outer Value) is not an <el ement> or <conponent> el enent
item or
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(c) the BuiltinValue is a ChoiceVal ue where the Val ue of the
Choi ceVal ue is a notational value and the translation of the
NamedType corresponding to the identifier in the ChoiceVal ue
is not an <el ement> or <conponent> elenent item or

(d) the BuiltinValue is a SequenceX Val ue or SetfValue with a
NamedVal uelLi st that contains a NanedVal ue where the Val ue of
the NanedVal ue is a notational value and the translation of
the correspondi ng NanmedType (fromthe governing type of the
outer Value) is not an <el enent> or <component> el enent item
or

(2) the Value is a ReferencedVal ue, and
(a) the ReferencedValue is a Val ueFrombj ect, or
(b) the ReferencedValue is a DefinedVal ue, and

(i) the DefinedVal ue is a valuereference (not a
DumyRef erence) or an External Val ueRef erence, or

(ii) the DefinedValue is a DumyReference or
Par anet eri zedVval ue and the substitute definition for
t he DunmyRef erence or ParaneterizedVal ue (see
Section 13) is a notational value, or

(iii) the DefinedValue is a DumyReference or
Par anet eri zedVal ue where the translation of the
DumyRef erence or ParaneterizedValue will use a fully
expanded reference (see Section 13), or
(3) the Value is an bj ectd assFi el dval ue, and
(a) the njectd assFieldValue is an OpenTypeFi el dval , or
(b) the njectd assFieldvalue is a FixedTypeFieldval, and

(i) the FixedTypeFieldval is a BuiltinValue that satisfies
case (1), or

(ii) the FixedTypeFieldval is a ReferencedVal ue that
satisfies case (2).

Aliteral value that is a BuiltinValue that is a SequenceVal ue,

Set Val ue, Choi ceVal ue, SequenceO Val ue, or Set O Val ue MAY be
translated as a notational val ue.
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Definition (directly nested): A notational value is directly nested
(within a literal value) if the innernost enclosing Value is a
literal val ue.

7.1. Translation of Literal Values

The translation of a literal value is either the attribute form
translation of a literal value, or the elenment formtranslation of a
literal val ue.

The attribute formtranslation of a literal value is an attribute
itemwith the [local nane] "literal Value". The [nornalized val ue] of
this attribute itemis the RXER character data translation [RXER] of
the literal val ue.

The attribute formtranslation of a literal value SHALL NOT be used
if:

(1) the RXER Infoset translation of the literal value is not a
character data translation [RXER] or is a character data
translation that contains qualified names [ XMLNS10] [ XMLNS11], or

(2) attribute formtranslations of Value have been explicitly
disallowed in the context where the literal val ue appears, or

(3) the literal value has a nested notational val ue.

The element formtranslation of a literal value is an elenment item
with the [local nane] "literal Value". The [children] and
[attributes] of the <literal Value> elenent itemare set to the RXER
Infoset translation of the literal value, except that a value of the
EXTERNAL type (or a subtype thereof) is translated according to the
associ ated type defined in Clause 34.5 of X 680 [X.680]. 1In
addition, where the [children] and [attributes] of an element itemin
the translation correspond to a directly nested notational value, the
transl ation specified in Section 7.2 MJST be used for the [children]
and [attributes] of that element item and an attribute itemwth the
[local nane] "literal", [namespace nane]
"urn:ietf:parans: xm :ns:asnx", and [normalized value] "false" or "0O"
(i.e., asnx:literal="false") MJST be added to the [attributes] of
that elenent item

Each outernost <literal Value> elenment itemis required to be
sel f-cont ai ned [ RXER].

Aside: An elenment itemis self-contained if all nanespace prefixes

used by the elenent itemand its contents are declared within the
el ement item
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Aside: A <literal Val ue> el enent item nested within another
<literal Val ue> elenent itemis not required to be self-contained

An attribute itemwith the [local nane] "literal", [namespace nane]
"urn:ietf:parans: xm :ns:asnx" and [nornalized value] "true" or "1"
(i.e., asnx:literal="true") MAY be added to the [attributes] of the
<literal Val ue> el enent item and/or any nested element itemwth
content and attributes that correspond to a literal val ue.

Aside: The asnx:literal attribute operates as a switch that

i ndi cates whether the content and other attributes of the el enent
containing the attribute are interpreted as ASN. X notation (a

not ati onal value) or as an RXER encoding (a literal val ue).

Exanpl e
zero INTEGER ::= 0
<nanedVal ue nane="zero" type="asnx:|NTEGER' |iteral Val ue="0"/>
OR

<nanedVal ue nane="zero" type="asnx: | NTECER' >
<literal Val ue>0</1Iiteral Val ue>
</ nanmedVal ue>

From the perspective of an ASN. X nodul e as the RXER encodi ng of an
ASN. 1 val ue (an abstract value of the Mdul eDefinition type in
Appendi x A), the type of the <literal Value> elenent is the
unconstrai ned Markup type [ RXER], not the governing type of the Val ue
according to the ASN. 1 specification. This nmeans that the Infoset
representation of the <literal Val ue> el ement nust be preserved in
re-encodi ngs of the ASN X nodul e.

Simlarly, the type of the literal Value attribute is a UTF8Stri ng,

not the governing type of the Value according to the ASN. 1
specification. This neans that the exact characters of the
[normalized value] of the attribute nust be preserved in re-encodi ngs
of the ASN X nodul e.

7.2. Translation of Notational Val ues
The translation of a notational value is the translation of the
Bui I ti nVal ue, ReferencedVal ue, or ObjectC assFiel dvValue in the

not ati onal val ue.

The translation of a ReferencedValue is the transl ation of the
Def i nedVal ue or Val ueFronthj ect in the ReferencedVal ue.
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The translation for each of these cases is described as creating an
elenment itemwith the [local nane] "value", which is appropriate for
a notational value that stands on its own. However, a notationa
value may al so be directly nested within a literal value, in which
case the [l ocal name] will be determ ned according to RXER and the
governing ASN. 1 type of the enclosing literal val ue.

Aside: In the latter case, the elenent itemw |l also have a
literal attribute itemwth the [nornalized value] "fal se" or "0"

A notational value that is not directly nested within a literal value
MAY i nstead have the [l ocal nane] "literal Val ue" provided an
attribute itemwith the [local nane] "literal", [nanespace nane]
"urn:ietf:parans: xm :ns:asnx", and [normalized value] "false" or "0O"
is added to the [attributes] of the <literal Val ue> el enent item

Exanpl es
not hi ng I NTEGER ::= zero
<nanedVal ue nane="not hi ng" type="asnx: | NTEGER"' val ue="tns: zero"/>
R

<narmedVal ue nane="not hi ng" type="asnx: | NTECER' >
<val ue ref="tns:zero"/><!-- A notational value. -->
</ nanedVal ue>

R

<narmedVal ue nane="not hi ng" type="asnx: | NTECER' >
<literal Val ue xm ns: asnx="urn:ietf:parans: xnm : ns: asnx"

xm ns:tns="http://exanpl e. con’ ns/ MyModul e"

asnx:literal ="fal se"

ref="tns:zero"/><!-- A notational value. -->
</ nanmedVal ue>

i ntegerLi st SEQUENCE OF nunber |INTEGER ::= { zero, 3, 7}

<nanmedVal ue nane="integerlList">

<type>

<sequenceCr >

<el enent nane="nunber" type="asnx:|NTEGER'/ >

</ sequence >

</type>

<literal Val ue xm ns: asnx="urn:ietf: paranms: xn : ns: asnx"

xm ns:tns="http://exanpl e. com ns/ M\yModul e" >
<number asnx:literal ="fal se"
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ref="tns:zero"/><!-- A notational value. -->
<nunber >3</ nunber><!-- Aliteral value. -->
<nunber >7</ nunber><!-- Aliteral value. -->

</literal Val ue>
</ nanedVal ue>

7.2.1. DefinedVal ue Transl ation

If a DefinedValue is a valuereference (not a DunmyReference) or an
Ext er nal Val ueRef erence, then the translation of the DefinedValue is
either the attribute formtranslation of a value reference, or the
elenrent formtranslation of a val ue reference.

The attribute formtranslation of a value reference is an attribute
itemwith the [local nane] "value". The [normalized value] of this
attribute itemis a qualified nane for the expanded name of the
referenced value definition (see Section 5.1). The attribute form
translation SHALL NOT be used if this expanded nane is not distinct
with respect to the current nodul e and the nodul es referenced by its
<i mport> el enent itens (see Section 5.1).

The elenment formtranslation of a value reference is an elenent item
with the [local nane] "value". An elenment itemwth the [local nane]
"annotation" MAY be added to the [children] of the <val ue> el enent
item An attribute itemwith the [local nane] "ref" SHALL be added
to the [attributes] of the <value> elenment item The

[normal i zed value] of this attribute itemis a qualified nane for the
expanded nanme of the referenced value definition. |If this expanded
nane is not distinct with respect to the current nodule and the
nodul es referenced by its <inport> elenent itens, then an attribute
itemwith the [local nane] "context" SHALL be added to the
[attributes] of the <value> elenent item otherwi se, if the nodule
contai ning the referenced value definition has a schema identity URI
then an attribute itemwith the [l ocal nanme] "context" MAY be added
to the [attributes] of the <value> elenment item The

[normalized value] of this attribute itemis the schena identity UR
of the nodul e containing the value definition referenced by the

Def i nedVal ue.

Aside: If a reference nane is not distinct, then the nodule
containing the referenced definition nmust have a schema identity
URI (see Section 5.1).

Usually the translator is free to choose either an attribute formor

element formtranslation for a DefinedVal ue; however, in sone
contexts attribute forns of Value are explicitly disallowed. In
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particular, the attribute formtranslation SHALL NOT be used for a
Definedvalue in a ReferencedValue in a Value that is directly nested
inaliteral value.

If a DefinedValue is a DummyRef erence or ParaneterizedVal ue, then the
translation of the DefinedValue is the translation of that
DumyRef erence or ParaneterizedVal ue (see Section 13).

7.2.2. BuiltinValue Transl ation

The translation of a BuiltinValue is the translation of the
Choi ceVal ue, SequenceVal ue, Set Val ue, SequenceO Val ue, Set Of Val ue, or
TaggedVal ue in the BuiltinVal ue.

Aside: There are other possibilities for a BuiltinValue, but these
will all be literal values. This section applies to a
BuiltinValue that is a notational val ue.

The translation of a TaggedValue is the translation of the Value in
t he TaggedVal ue (which is necessarily a notational val ue).

The translation of a ChoiceValue is an elenent itemwth the

[local nanme] "value". An element itemwth the [local nane]
"annotation" MAY be added to the [children] of the <val ue> el enent
item An elenent itemwith the same [local nane] (i.e., "attribute",
"el enent", "conponent", "group", or "nmenber") as the translation of

t he NanmedType corresponding to the identifier in the ChoiceVal ue
SHALL be appended to the [children] of the <value> elenent item An
attribute itemwth the [local nane] "nane" SHALL be added to the
[attributes] of the <attribute> <elenent>, <conponent>, <group>, or
<nenber> el enent item The [nornalized value] of this attribute item
is a qualified name for the expanded nane of the NanedType. The
translation of the Value in the ChoiceValue SHALL be added to the
[children] or [attributes] of the <attribute> <elenent>,
<conponent >, <group>, or <menber> elenent item

The translati on of a SequenceVal ue or SetValue is an el enent item
with the [local nane] "value". An elenent itemwth the [local nane]
"annot ati on" MAY be added to the [children] of the <val ue> el enent
item |If the SequenceVal ue or SetVal ue has a Conponent Val ueli st,
then the translation of each NanedVal ue nested in the
Conponent Val ueLi st SHALL be appended to the [children] of the <val ue>
element itemin the order in which their correspondi ng NanedType

i nstances appear in the definition of the governing type.
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The translati on of a SequenceC Value or SetOf Value is an elenent item

with the [local nane] "value". An elenent itemwth the [local nane]
"annot ati on" MAY be added to the [children] of the <val ue> el enent
item

If the SequenceOf Val ue or Set O Val ue has a NanmedVal ueli st, then the
translation of each NanedVal ue nested in the NamedVal uelLi st SHALL be
appended to the [children] of the <value> elenent item

If the SequenceOf Val ue or Set O Val ue has a Val ueList, then an el enent
itemw th the same [l ocal nane] (i.e., "elenment™ or "component") as
the elenent itemin the [children] of the <sequenceO'> or <setCf >
element itemin the translation of the governing type SHALL be
appended to the [children] of the <value> elenent itemfor each Val ue
nested in the ValuelList. An attribute itemwth the [local nane]
"name" and [normalized value] "item SHALL be added to the
[attributes] of the <elenment> or <conponent> elenment item The
transl ation of the Value (fromthe Val ueList) SHALL be added to the
[children] or [attributes] of the <elenent> or <conponent> el enent
item

The translation of a NanedValue is an elenent itemw th the sane

[local nane] as the translation of the correspondi ng NamedType, i.e.
"attribute", "elenent", "conponent", "group", "itent, or
"sinpleContent”. An attribute itemwth the [local nane] "nane"

SHALL be added to the [attributes] of the element item The
[normal i zed value] of this attribute itemis a qualified nane for the
expanded name of the NamedType. The translation of the Value in the
NanmedVal ue SHALL be added to the [children] or [attributes] of the

el ement item

Exanpl es

-- This is the governing type.
M/Type ::= SEQUENCE {
one [ ATTRI BUTE] | NTEGER
t wo | NTEGER,
three [ATTRIBUTE][LIST] SEQUENCE OF number | NTEGER

}

<nanmedType nanme="MWType">
<type>
<sequence>
<attribute name="one" type="asnx:|NTECER'/>
<el ement name="two" type="asnx:|NTEGER"'/ >
<attribute name="t hree">
<type>
<list>
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<i t em nane="nunber" type="asnx: | NTEGER"'/ >
</list>
</type>
</attribute>
</ sequence>
</type>
</ nanedType>

nyVal uel MyType ::= {
one 456,
two 123,

t hree { nunber 123, nunber 456 }
-- Al literal val ues.

<namedVal ue nane="nmnyVal uel" type="tns: WyType">
<literal Val ue one="456" three="123 456" >
<t wo>123</t wo>
</literal Val ue>
</ nanedVal ue>

myVal ue2 MyType ::= {
one 456,
t wo my Obj ect . &unber,

-- only the value for conponent "two" is a notational value
three { number 123, nunber 456 }

}

<nanedVal ue nane="nmnyVal ue2" type="tns: WType">
<literal Val ue xm ns: asnx="urn:ietf: parans: xm : ns: asnx"
xm ns: tns="http://exanpl e. conf ns/ MyModul e"
one="456" three="123 456" >
<two asnx:literal ="fal se">
<fronthj ects object="tns: nyCbject" fiel dName="nunber"/>
</t wo>
</literal Val ue>
</ nanmedVal ue>

myVal ue3 MyType ::= {
one mybj ect . &unber,
t wo 123,
three { nunmber 123, nunber nyQbj ect. &nunber }
}
<nanmedVal ue nane="nmnyVal ue3" type="tns: WType">
<val ue>
<attribute name="one">

<val ue>
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<fronthj ects object="tns: nyCbject" fiel dNanme="nunber"/>
</ val ue>
</attribute>
<el enent nanme="two" |iteral Val ue="123"/>
<attribute nane="three">
<val ue>
<i tem nane="nunber" |iteral Val ue="123"/>
<i t em nane="nunber" >
<val ue>
<fronthj ects object="tns: nyCbject" fiel dName="nunber"/>
</ val ue>
<litenpr
</ val ue>
</attribute>
</ val ue>
</ nanedVal ue>

7.2.3. Val ueFronbj ect Transl ation

The translation of a Val ueFronthject is an elenent itemwth the
[local nanme] "value". An elenment itemwith the [local nane]

"annot ati on" MAY be added to the [children] of the <val ue> el enent
item An element itemwth the [local nane] "frontChjects"” SHALL be
appended to the [children] of the <value> elenent item

The translation of the Referencedojects instance in the
Val ueFronbj ect SHALL be added to the [children] or [attributes] of
the <fronObjects> elenent item

The translation of the FieldName in the Val ueFrontbhj ect SHALL be
added to the [children] or [attributes] of the <fronthjects> el enent
item

7.2.4. (bjectd assFiel dval ue Transl ati on

If an bjectd assFieldvValue is a BuiltinValue in a Fi xedTypeFi el dval ,
then the translation of the bhjectd assFieldValue is the translation
of the BuiltinVal ue.

If an Objectd assFieldValue is a ReferencedValue in a
Fi xedTypeFi el dval, then the translation of the ObjectC assFi el dval ue
is the translation of the ReferencedVal ue.

If an ojectd assFieldValue is an OpenTypeFi el dval, then the
translation of the ObjectC assFieldValue is an elenent itemwith the
[local name] "value". An elenment itemwth the [local nane]

"annot ati on" MAY be added to the [children] of the <val ue> el enent
item An elenment itemwth the [local nane] "openTypeVal ue" SHALL be
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appended to the [children] of the <value> elenment item The
translation of the Type in the QpenTypeFi el dval SHALL be added to the
[children] or [attributes] of the <openTypeVal ue> elenment item The
translation of the Value in the OpenTypeFi el dval SHALL be added to
the [children] or [attributes] of the <openTypeVal ue> el enent item

Exanpl e
nyVal ue TYPE-| DENTI FI ER. &Type ::= | NTECER 123

<nanedVal ue nane="nmnyVal ue" >
<type>
<fronC ass cl ass="asnx: TYPE-| DENTI FI ER" fi el dNane="Type"/ >
</type>
<val ue>
<openTypeVal ue type="asnx:| NTEGER"' |iteral Val ue="123"/>
</ val ue>
</ nanedVal ue>

8. Transl ation of Value Sets

The translation of a ValueSet is an elenent itemwth the

[local nanme] "valueSet". An elenment itemwth the [local nane]
"annotation" MAY be added to the [children] of the <val ueSet> el enent
item The translation of the El enent Set Specs instance in the

Val ueSet SHALL be appended to the [children] of the <val ueSet>

el ement item

Exanpl e
{1] 3.7, ..., 9..19 EXCEPT ( 11| 12 ) }
<val ueSet >
<uni on>
<literal Val ue>1</1iteral Val ue>
<r ange>

<m nlnclusive literal Val ue="3"/>
<max| ncl usi ve literal Val ue="7"/>
</ range>
</ uni on>
<ext ensi on>
<al | >
<range>
<m nlnclusive literal Val ue="9"/>
<max| ncl usi ve |iteral Val ue="19"/>
</ range>
<except >
<uni on>
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<literal Val ue>11</1iteral Val ue>
<literal Val ue>12</1iteral Val ue>
</ uni on>
</ except >
<lall>
</ ext ensi on>
</ val ueSet >

8.1. El enent Set Specs Transl ati on
The transl ati on of an El ement Set Specs i nstance where the ellipsis
("...") is not present is the translation of the El ement Set Spec in
t he Root El enent Set Spec.

The translation of an El enent Set Specs i nstance where the ellipsis

("...") is present is the translation of the El ement Set Spec in the
Root El emrent Set Spec foll owed by an elenment itemwith the [l ocal nane]
"extension". |If an Additional El enent Set Spec is present in the

El enent Set Specs, then the translation of the El enent Set Spec in the
Addi tional El enent Set Spec SHALL be added to the [children] of the
<extension> elenent item

8.2. El enent Set Spec Transl ation

If an El enent Set Spec is of the "ALL Exclusions" form then the
translation of the El enentSetSpec is an elenent itemwth the

[local nanme] "all". An element itemwith the [l ocal nane] "except"
SHALL be added to the [children] of the <all> elenent item The
translation of the Elenments instance in the Exclusions SHALL be added
to the [children] of the <except> elenent item

I f an El enent Set Spec is a Unions instance, then the translation of
the El ement Set Spec is the translation of the Unions instance.

If a Unions instance has only one nested Intersections instance, then
the translation of the Unions instance is the translation of that

I ntersections instance; otherw se, the translation of the Unions
instance is an elenent itemw th the [local nane] "union". 1In the
|latter case, the translation of each nested Intersections instance
SHALL be appended to the [children] of the <union> elenent item

If an Intersections instance has only one nested IntersectionEl enents
i nstance, then the translation of the Intersections instance is the
translation of that |IntersectionEl enents instance; otherw se, the
translation of the Intersections instance is an elenent itemwth the
[local name] "intersection". |In the latter case, the translation of
each nested IntersectionEl enents instance SHALL be appended to the
[children] of the <intersection> elenent item
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If an IntersectionEl enents instance is of the "El ens Excl usions"
form then the translation of the IntersectionEl ements instance is an
element itemwith the [l ocal nanme] "all". The translation of the

El ements instance in the Elems SHALL be added to the [children] of
the <all> element item An elenent itemwth the [local nane]
"except" SHALL be appended to the [children] of the <all> el enent
item The translation of the Elenents instance in the Exclusions
SHALL be added to the [children] of the <except> elenent item

If an IntersectionEl enents instance is an El enents i nstance, then the
translation of the IntersectionEl enents instance is the transl ation
of the El enents instance

The translation of an Elenents instance is the translation of the
Subt ypeEl ements, Obj ect Set El enents, or El enment Set Spec in the El enents
i nst ance.

8.3. SubtypeEl enents Transl ation

If a SubtypeEl ements instance is a SingleValue, then the translation
of the SubtypeEl enents instance is the translation of the Value in
the Singl eVal ue, except that an attribute form of the Val ue
translati on SHALL NOT be used.

If a SubtypeEl enents instance is a Contai nedSubtype, then the

transl ation of the SubtypeEl enents instance is an elenent itemwth
the [local nane] "includes". The translation of the Type in the
Cont ai nedSubt ype SHALL be added to the [children] or [attributes] of
the <includes> el enent item

If a SubtypeEl enents instance is a Val ueRange, then the translation
of the SubtypeEl enents instance is the translation of the Val ueRange.

If a SubtypeEl enents instance is a SizeConstraint, then the
transl ati on of the SubtypeEl enents instance is an elenent itemwth

the [local nane] "size". The translation of the Constraint in the
Si zeConstraint SHALL be added to the [children] of the <size> el enent
item

If a SubtypeEl enents instance is a TypeConstraint, then the

transl ation of the SubtypeEl enents instance is an elenent itemwth
the [local nane] "typeConstraint". The translation of the Type in
the TypeConstraint SHALL be added to the [children] or [attributes]
of the <typeConstraint> el enent item
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If a SubtypeEl enents instance is a PernittedAl phabet, then the
transl ation of the SubtypeEl enents instance is an elenent itemwth
the [local nanme] "fronmt'. The translation of the Constraint in the
Perni tt edAl phabet SHALL be added to the [children] of the <fronme

el ement item

If a SubtypeEl enents instance is an | nnerTypeConstraints instance,
then the translation of the SubtypeEl enments instance is the
translation of the | nnerTypeConstraints instance.

If a SubtypeEl ements instance is a PatternConstraint, then the

transl ation of the SubtypeEl enents instance is an elenent itemwth
the [local nane] "pattern". The translation of the Value in the
PatternConstraint SHALL be added to the [children] or [attributes] of
the <pattern> elenment item

8.3.1. ValueRange Transl ation

The translation of a ValueRange is an elenent itemwth the
[local nanme] "range".

If the Lower Endpoint in the ValueRange is of the "LowerEndVal ue <"
form then an element itemwth the [local nane] "m nExclusive" SHALL
be added to the [children] of the <range> elenent item |If the

Lower EndVal ue is a Value, then the translation of the Value SHALL be
added to the [children] or [attributes] of the <m nExclusive> el enent
item

If the Lower Endpoint in the ValueRange is of the "LowerEndVal ue" form
and the LowerEndValue is a Value, then an elenent itemwth the

[local nanme] "mnlnclusive" SHALL be added to the [children] of the
<range> elenment item The translation of the Value in the

Lower EndVal ue SHALL be added to the [children] or [attributes] of the
<m nl ncl usi ve> el enent item

If the Lower Endpoint in the ValueRange is of the "LowerEndVal ue" form
and the LowerEndValue is "M N', then an elenent itemwth the

[l ocal name] "minlnclusive" MAY be added to the [children] of the
<range> el enent item

If the UpperEndpoint in the ValueRange is of the "< UpperEndVval ue"
form then an elenment itemwth the [local nane] "maxExcl usive" SHALL
be added to the [children] of the <range> elenent item |If the

Upper EndVal ue is a Value, then the translation of the Value SHALL be
added to the [children] or [attributes] of the <maxExcl usive> el ement
item
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8.

3.

I f the UpperEndpoint in the ValueRange is of the "UpperEndVal ue" form
and t he UpperEndValue is a Value, then an elenent itemwith the

[l ocal name] "maxlnclusive" SHALL be added to the [children] of the
<range> elenment item The translation of the Value in the

Upper EndVal ue SHALL be added to the [children] or [attributes] of the
<mex| ncl usi ve> el enent item

I f the UpperEndpoint in the ValueRange is of the "Upper EndVal ue" form
and the UpperEndValue is "MAX', then an elenent itemwth the

[local name] "nmaxlnclusive" MAY be added to the [children] of the
<range> el ement item

Exanpl es
1..10

<r ange>
<m nlnclusive literal Val ue="1"/>
<maxl! ncl usive |iteral Val ue="10"/>
</ range>

0. . MAX

<r ange>
<m nlnclusive literal Val ue="0"/>
</ range>

0<. . <MAX

<r ange>

<m nExcl usive literal Val ue="0"/>
<maxExcl usi ve/ >

</ range>

2. InnerTypeConstraints Transl ation

The translati on of an InnerTypeConstraints instance that has a
Si ngl eTypeConstraint is an elenent itemw th the [l ocal nane]
"wi t hConponent". The translation of the Constraint in the

Si ngl eTypeConstraint SHALL be added to the [children] of the
<wi t hConponent > el enent item

The translati on of an InnerTypeConstraints instance that has a

Mul tipl eTypeConstraints instance is an elenent itemwth the

[l ocal nanme] "withConmponents”. |f the MiltipleTypeConstraints
instance is a Partial Specification, then an attribute itemwth the
[local nanme] "partial™ and the [normalized value] "true" or "1" SHALL
be added to the [attributes] of the <w t hConponents> el enent item
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If the MiultipleTypeConstraints instance is a Full Specification, then
an attribute itemwith the [local nanme] "partial" and the
[normal i zed value] "false" or "0" MAY be added to the [attributes] of
the <wi t hConponents> elenent item The translation of each
NamedConstraint nested in the TypeConstraints instance in the

Ful | Specification or Partial Specification SHALL be appended to the
[children] of the <w thConponents> el enent item

The translation of a NanmedConstraint is an elenment itemwth the sane
[local nanme] (i.e., "attribute", "element", "conponent", "group"
"menber", or "sinpleContent"”) as the translation of the NamedType
corresponding to the identifier in the NamedConstraint. An attribute
itemwith the [local nane] "nane" SHALL be added to the [attributes]
of the <attribute> <elenent> <conponent>, <group>, <nenber>, or

<si npl eContent> element item The [normalized value] of this
attribute itemis a qualified nane for the expanded name of the
NanmedType corresponding to the identifier in the NamedConstraint.

If the PresenceConstraint in the ConponentConstraint in the
NamedConstraint is not enpty, then an attribute itemwth the

[l ocal nanme] "use" SHALL be added to the [attributes] of the
<attribute>, <elenent>, <conponent>, <group>, <nenber>, or

<si npl eContent> elenent item The [nornalized value] of this
attribute itemis the text of the PresenceConstraint with all letters
downcased, i.e., either "present", "absent", or "optional".

If the ValueConstraint in the ConponentConstraint in the
NamedConstraint is not enpty, then the translation of the Constraint
in the Val ueConstraint SHALL be added to the [children] of the
<attribute>, <elenent> <conponent>, <group>, <nenber>, or

<si npl eContent > el enent item

9. Translation of Object O asses
The transl ation of an ObjectC ass is the translation of the
Def i nedObj ect O ass, Objectd assDefn, or ParaneterizedObjectd ass in
the njectd ass.

The translation of a ParaneterizedObjectCd ass is described in
Section 13.

9.1. Definedbjectd ass Transl ation
If a DefinedObjectd ass is an objectclassreference (not a

DummyRef er ence), an External Obj ect G assReference, or a
Usef ul Obj ect O assReference, then the translation of the
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Defi nedObjectClass is either the attribute formtranslation of an
obj ect class reference, or the elenent formtranslation of an object
cl ass reference.

The attribute formtranslation of an object class reference is an

attribute itemwth the [local nanme] "class". The [normalized val ue]
of this attribute itemis a qualified nane for the expanded nane of
the referenced object class definition (see Section 5.1). 1In the

case of a Useful Objectd assReference, the nanmespace nanme of the
expanded nanme is "urn:ietf:params:xm:ns:asnx", and the |local nane is
ei ther "TYPE-1DENTI FI ER* or "ABSTRACT- SYNTAX", as the case nmay be.
The attribute formtranslation SHALL NOT be used if the expanded name
is not distinct with respect to the current nodul e and the nodul es
referenced by its <inport> elenent itens (see Section 5.1).

O herwise, the translator is free to choose either the attribute form
or element formtranslation for an object class reference.

The elenent formtranslation of an object class reference is an
element itemwith the [l ocal nane] "class". An elenent itemwth the
[l ocal nanme] "annotation" MAY be added to the [children] of the
<class> elenent item An attribute itemwth the [local name] "ref"
SHALL be added to the [attributes] of the <class> elenent item The
[normalized value] of this attribute itemis a qualified nane for the
expanded nane of the referenced object class definition. |In the case
of a Useful Obj ect d assRef erence, the nanespace nane of the expanded
name is "urn:ietf:params:xm:ns:asnx" and the |l ocal name is either
"TYPE- | DENTI FI ER' or "ABSTRACT- SYNTAX"', as the case may be. |If the
expanded name is not distinct with respect to the current nodul e and
the nodul es referenced by its <inport> elenent itens, then an
attribute itemwith the [local nane] "context" SHALL be added to the
[attributes] of the <class> elenent item otherwise, if the nodule
containing the referenced object class definition has a schema
identity URI, then an attribute itemwth the [local nanme] "context"
MAY be added to the [attributes] of the <class> elenent item The
[normalized value] of this attribute itemis the schema identity UR
of the nodul e containing the referenced object class definition

Aside: If a reference name is not distinct, then the nodul e
contai ning the referenced definition nust have a schena identity
URI (see Section 5.1).

The translation of the DefinedOjectC ass is the sanme whether the
object class definition is referenced by an objectcl assreference or
an External Obj ect d assRef erence.

If a Definedbjectdass is a DumyReference, then the translation of

the DefinedObjectClass is the translation of the DummyReference (see
Section 13).
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9.2. (Objectd assDefn Translation

The translation of an Objectd assDefn is an elenent itemwith the
[local name] "class". An elenment itemwth the [local nane]

"annot ati on" MAY be added to the [children] of the <class> el enent
item The translation of each FieldSpec in the Objectd assDefn SHALL
be appended to the [children] of the <class> elenent item

The translation of a FieldSpec is the translation of the

TypeFi el dSpec, Fi xedTypeVal ueFi el dSpec, Vari abl eTypeVal ueFi el dSpec,
Fi xedTypeVal ueSet Fi el dSpec, Vari abl eTypeVal ueSet Fi el dSpec,

bj ect Fi el dSpec, or Ohject SetFi el dSpec in the Fiel dSpec.

9.2.1. TypeFiel dSpec Transl ati on

The transl ation of a TypeFi el dSpec where the TypeOptionalitySpec is
absent is an elenment itemw th the [l ocal nane] "typeField".

The translation of a TypeFieldSpec with a TypeOptionalitySpec of the
"OPTIONAL" formis an element itemwith the [local name] "optional".
An elenent itemw th the [local nane] "typeField" SHALL be added to

the [children] of the <optional > elenment item

The translation of a TypeFieldSpec with a TypeOptionalitySpec of the
"DEFAULT Type" formis an elenent itemwth the [l ocal nane]
"optional". An elenent itemwth the [local nane] "typeField" SHALL
be added to the [children] of the <optional> elenment item An
element itemwith the [l ocal nane] "default" SHALL be appended to the
[children] of the <optional> element item The translation of the
Type in the TypeOptionalitySpec SHALL be added to the [children] or
[attributes] of the <default> elenent item

An attribute itemwith the [local nane] "nanme" SHALL be added to the
[attributes] of the <typeField> element item The [normalized val ue]
of this attribute itemis the typefieldreference in the

TypeFi el dSpec, w thout the anpersand character (’'& , U+0026). An
element itemwith the [l ocal nanme] "annotation" MAY be added to the
[children] of the <typeField> element item

Exanpl e
CLASS {
&0One,

&Two OPTI ONAL,
&Three DEFAULT OBJECT | DENTI FI ER
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<cl ass>
<typeFi el d nanme="0ne"/ >
<opti onal >
<typeFi el d name="Two"/ >
</ opti onal >
<opti onal >
<typeFi el d nane="Three"/ >
<default type="asnx: OBJECT-|DENTI FI ER'/ >
</ opti onal >
</cl ass>

9.2.2. FixedTypeVal ueFi el dSpec Transl ati on

The translation of a FixedTypeVal ueFi el dSpec where the
Val ueOptionalitySpec is absent is an elenent itemwth the
[l ocal nanme] "val ueField".

The translation of a FixedTypeVal ueFi el dSpec with a

Val ueOptionalitySpec of the "OPTIONAL" formis an elenent itemwth
the [local nane] "optional". An elenment itemwith the [local nane]
"val ueFi el d" SHALL be added to the [children] of the <optional >

el ement item

The translation of a FixedTypeVal ueFi el dSpec with a

Val ueOptional itySpec of the "DEFAULT Val ue" formis an elenent item
with the [local nane] "optional”. An elenent itemwth the

[l ocal nanme] "val ueField" SHALL be added to the [children] of the
<optional > elenent item An elenent itemwith the [local nane]
"default" SHALL be appended to the [children] of the <optional >
element item The translation of the Value in the

Val ueOptional itySpec SHALL be added to the [children] or [attributes]
of the <default> element item

An attribute itemwith the [local nane] "name" SHALL be added to the
[attributes] of the <valueField> elenent item The

[normalized value] of this attribute itemis the val uefieldreference
in the Fi xedTypeVal ueFi el dSpec, w thout the anpersand character ('&,
U+0026). If the "UNI QUE" keyword is present, then an attribute item
with the [local nane] "unique" and [nornalized value] "true" or "1"
SHALL be added to the [attributes] of the <val ueFiel d> el enent item
otherwi se, an attribute itemwith the [local nane] "unique" and
[normalized value] "false" or "0" MAY be added to the [attributes] of
the <valueField> elenent item An elenment itemwth the [local nane]
"annot ati on" MAY be added to the [children] of the <val ueFi el d>
element item The translation of the Type in the

Fi xedTypeVal ueFi el dSpec SHALL be added to the [children] or
[attributes] of the <valueField> elenent item
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Exanpl e

CLASS {
gone  OBJECT | DENTI FI ER UNI QUE,
&wo  BOOLEAN OPTI ONAL,
& hree | NTEGER DEFAULT 0

}

<cl ass>
<val ueFi el d nane="one" uni que="true"
t ype="asnx: OBJECT- | DENTI FI ER"/ >
<opti onal >
<val ueFi el d nane="two" type="asnx: BOOLEAN'/ >
</ opti onal >
<opti onal >
<val ueFi el d nane="t hree" type="asnx:|NTEGER'/ >
<default literal Val ue="0"/>
</ optional >
</ cl ass>

9.2.3. FixedTypeVal ueSet Fi el dSpec Transl ati on

The transl ati on of a Fi xedTypeVal ueSet Fi el dSpec where the
Val ueSet OptionalitySpec is absent is an elenent itemwth the
[local nanme] "val ueSetField".

The translati on of a Fi xedTypeVal ueSet Fi el dSpec with a

Val ueSet Opti onal i tySpec of the "OPTIONAL" formis an el enment item
with the [local nane] "optional”. An elenent itemwth the

[local nane] "val ueSetField" SHALL be added to the [children] of the
<optional > el enent item

The translati on of a Fi xedTypeVal ueSet Fi el dSpec with a

Val ueSet Opti onal i tySpec of the "DEFAULT Val ueSet" formis an el ement
itemwith the [local nane] "optional". An elenent itemwth the
[local nane] "val ueSetField" SHALL be added to the [children] of the
<optional > elenent item An elenent itemwith the [local nane]
"default" SHALL be appended to the [children] of the <optional >
element item The translation of the ValueSet in the

Val ueSet Opti onal itySpec SHALL be added to the [children] of the
<default> el ement item

An attribute itemwith the [local nane] "nanme" SHALL be added to the
[attributes] of the <valueSetField> element item The

[normal i zed value] of this attribute itemis the

val uesetfiel dreference in the Fi xedTypeVal ueSet Fi el dSpec, wi thout the
anpersand character (' &, U+t0026). An elenent itemwth the

[local nane] "annotation" MAY be added to the [children] of the
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<val ueSetFi el d> elenent item The translation of the Type in the
Fi xedTypeVal ueSet Fi el dSpec SHALL be added to the [children] or
[attributes] of the <valueSetField> elenent item

Exanpl e

CLASS {
&0One UTF8Stri ng,
&Two BOOLEAN OPTI ONAL,
&Three | NTEGER DEFAULT { 1| 2}

}

<cl ass>
<val ueSet Fi el d nane="0ne" type="asnx: UTF8String"/>
<opti onal >
<val ueSet Fi el d nane="Two" type="asnx: BOOLEAN'/ >
</ opti onal >
<opti onal >
<val ueSet Fi el d nane="Three" type="asnx:|NTEGER'/ >
<def aul t >
<val ueSet >
<uni on>
<literal Val ue>1</Iiteral Val ue>
<literal Val ue>2</1literal Val ue>
</ uni on>
</ val ueSet >
</ defaul t>
</ opti onal >
</cl ass>

9.2.4. Variabl eTypeVal ueFi el dSpec Transl ati on

The transl ati on of a Variabl eTypeVal ueFi el dSpec where the
Val ueOptionalitySpec is absent is an elenent itemwth the
[l ocal nane] "val ueField".

The translation of a Variabl eTypeVal ueFi el dSpec with a

Val ueOptionalitySpec of the "OPTIONAL" formis an elenent itemwth
the [local nane] "optional"”. An elenment itemwth the [local nane]
"val ueFi el d" SHALL be added to the [children] of the <optional >

el ement item

The translation of a Variabl eTypeVal ueFi el dSpec with a

Val ueOptional itySpec of the "DEFAULT Value" formis an elenent item
with the [local nanme] "optional". An elenment itemwth the

[local name] "val ueField" SHALL be added to the [children] of the
<optional > elenent item An elenent itemwith the [local nane]
"default" SHALL be appended to the [children] of the <optional >
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elenment item The translation of the Value in the
Val ueOptional itySpec SHALL be added to the [children] or [attributes]
of the <default> elenent item

An attribute itemwith the [local nane] "name" SHALL be added to the
[attributes] of the <valueField> elenent item The

[normalized value] of this attribute itemis the val uefieldreference
in the Variabl eTypeVal ueFi el dSpec, without the anpersand character

(' &, W0026). An elenment itemwth the [local nane] "annotation"
MAY be added to the [children] of the <valueField> element item An
element itemwith the [l ocal nanme] "typeFronti el d" SHALL be appended
to the [children] of the <valueField> elenent item The translation
of the FieldNane in the Variabl eTypeVal ueFi el dSpec SHALL be added to
the [children] or [attributes] of the <typeFronFiel d> el enent item

Exanpl e

CLASS {
&Synt ax DEFAULT | NTEGER
&one &Synt ax,
&t wo &Synt ax OPTI ONAL,
& hree &Syntax DEFAULT 0

}

<cl ass>
<opti onal >
<typeFi el d nanme="Synt ax"/>
<default type="asnx:|NTEGER'/ >
</ opti onal >
<val ueFi el d nane="one">
<typeFronField fiel dNane="Syntax"/>
</ val ueFi el d>
<opti onal >
<val ueFi el d nane="two" >
<typeFronFi el d fiel dNane="Syntax"/>
</ val ueFi el d>
</ optional >
<opti onal >
<val ueFi el d nane="t hree" >
<typeFronField fiel dNane="Syntax"/>
</ val ueFi el d>
<default literal Val ue="0"/>
</ optional >
</ cl ass>
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9.2.5. Variabl eTypeVal ueSet Fi el dSpec Transl ati on

The translati on of a Variabl eTypeVal ueSet Fi el dSpec where the
Val ueSet Opti onalitySpec is absent is an elenment itemwth the
[l ocal nanme] "val ueSetField".

The translation of a Variabl eTypeVal ueSet Fi el dSpec with a

Val ueSet Opti onal i tySpec of the "OPTIONAL" formis an el enent item
with the [local nanme] "optional". An elenent itemwth the

[local name] "valueSetField" SHALL be added to the [children] of the
<optional > el enent item

The translation of a Variabl eTypeVal ueSet Fi el dSpec with a

Val ueSet Opti onal i tySpec of the "DEFAULT Val ueSet" formis an el ement
itemwith the [local nane] "optional". An elenent itemwth the
[local name] "valueSetField" SHALL be added to the [children] of the
<optional > elenent item An elenent itemwth the [local nane]
"default" SHALL be appended to the [children] of the <optional >
elenent item The translation of the ValueSet in the

Val ueSet Opti onal i tySpec SHALL be added to the [children] of the
<default> el ement item

An attribute itemwith the [local nane] "name" SHALL be added to the
[attributes] of the <valueSetField> elenment item The

[normalized value] of this attribute itemis the

val uesetfieldreference in the Variabl eTypeVal ueSet Fi el dSpec, wi t hout
t he anpersand character (' &, U+t0026). An elenent itemwth the
[local name] "annotation" MAY be added to the [children] of the

<val ueSetField> elenment item An elenent itemwth the [|local nane]
"typeFronFi el d* SHALL be appended to the [children] of the

<val ueSetFiel d> elenent item The translation of the FieldName in

t he Vari abl eTypeVal ueSet Fi el dSpec SHALL be added to the [children] or
[attributes] of the <typeFrontield> elenent item

Exanpl e

CLASS {
&Synt ax DEFAULT | NTEGER
&0ne &Synt ax,
&Two &Synt ax OPTI ONAL,
&Three &Syntax DEFAULT { 1 | 2}

}

<cl ass>
<opti onal >
<typeFi el d nanme="Synt ax"/>
<default type="asnx:|NTEGER'/ >
</ optional >
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<val ueSet Fi el d nane="0ne">
<typeFronFi el d fiel dNane="Syntax"/>
</val ueSet Fi el d>
<opti onal >
<val ueSet Fi el d nanme="Two" >
<typeFronField fiel dNane="Syntax"/>
</ val ueSet Fi el d>
</ opti onal >
<opti onal >
<val ueSet Fi el d nane="Three" >
<typeFronField fiel dNane="Syntax"/>
</ val ueSet Fi el d>
<def aul t >
<val ueSet >
<uni on>
<literal Val ue>1</1iteral Val ue>
<literal Val ue>2</1iteral Val ue>
</ uni on>
</ val ueSet >
</ defaul t>
</ opti onal >
</ cl ass>

9.2.6. FieldNane Transl ati on

The translation of a FieldNane is either, at the translator’s option
an attribute itemwith the [l ocal name] "fiel dNane" added to the
[attributes] of the enclosing elenent item or an elenment itemwth
the [l ocal nanme] "fiel dName" appended to the [children] of the

encl osing elenent item

The [normalized value] of the fieldNane attribute itemis a solidus
("7, W+002F) separated list of the PrimitiveFi el dNane i nstances in
the Fi el dNane, w thout the anpersand characters (' &, U+0026).

Leading and/or trailing white space characters MAY be added to the
[normalized value] of the attribute item \White space characters NMNAY
be added i nmedi ately before and/or after any solidus character ('/’,
W+002F) in the [normalized val ue].

The [children] property of the <fieldName> elenment itemis set to the
sequence of character itens for a solidus (’/’, WO002F) separated
list of the PrimtiveFi el dName instances in the FieldNane, wi thout

t he anpersand characters (’'& , W0026). Leading and/or trailing
white space character itens MAY be added to the [children] of the

<fi el dNanme> el enment item \ite space character itens MAY be added

i medi ately before and/or after any character itemfor the solidus
character ('/', W002F).
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Exanpl e
&Li nked. &Ar gunent Type
<fi el dNanme>Li nked/ Ar gunent Type</fi el dName>
9.2.7. (bjectFieldSpec Translation

The transl ati on of an ObjectFi el dSpec where the Object OptionalitySpec
is absent is an elenment itemwth the [l ocal nane] "objectField".

The transl ation of an ObjectFi el dSpec with an bject OptionalitySpec
of the "OPTIONAL" formis an elenent itemwith the [local nane]
"optional". An elenent itemwith the [local nane] "objectField"
SHALL be added to the [children] of the <optional> elenent item

The transl ation of an ObjectFi el dSpec with an Cbject OptionalitySpec
of the "DEFAULT Cbject" formis an elenent itemw th the [l ocal nane]
"optional". An elenent itemwith the [local nane] "objectField"
SHALL be added to the [children] of the <optional> elenment item An
element itemwith the [l ocal nane] "default" SHALL be appended to the
[children] of the <optional> element item The translation of the
hject in the CbjectOptionalitySpec SHALL be added to the [children]
or [attributes] of the <default> elenent item

An attribute itemwith the [local nane] "nanme" SHALL be added to the
[attributes] of the <objectField> element item The

[normalized value] of this attribute itemis the objectfieldreference
in the ObjectFieldSpec, wthout the anpersand character (’'&,

U+0026). An elenent itemwth the [local nane] "annotation" MAY be
added to the [children] of the <objectField> elenent item The
translation of the DefinedObjectd ass in the ObjectFieldSpec SHALL be
added to the [children] or [attributes] of the <objectField> el enent

item
Exanpl e
CLASS {
&one TYPE- | DENTI Fl ER,
&t wo ABSTRACT- SYNTAX OPTI ONAL,
& hree TYPE-| DENTI FI ER DEFAULT nyObj ect
}
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<cl ass>
<obj ect Fi el d nanme="one" cl ass="asnx: TYPE- | DENTI FI ER"/ >
<opti onal >
<obj ectFi el d name="two" cl ass="asnx: ABSTRACT- SYNTAX"/ >
</ opti onal >
<opti onal >
<obj ectFiel d name="t hree" cl ass="asnx: TYPE-| DENTI FI ER'/ >
<default object="tns:nmybject"/>
</ opti onal >
</cl ass>

9.2.8. bjectSetFieldSpec Transl ation

The translati on of an Object Set Fi el dSpec where the
bj ect Set OptionalitySpec is absent is an elenment itemwth the
[l ocal nanme] "objectSetField".

The translation of an Object Set Fi el dSpec with an

bj ect Set Opti onal i tySpec of the "OPTIONAL" formis an el enent item
with the [local nane] "optional”. An elenent itemwth the

[local nanme] "objectSetField' SHALL be added to the [children] of the
<optional > el enent item

The translation of an Object Set Fi el dSpec with an

bj ect Set Opti onal i tySpec of the "DEFAULT ObjectSet" formis an
element itemwith the [l ocal nane] "optional”. An elenment itemwth
the [l ocal nane] "objectSetField' SHALL be added to the [children] of
the <optional > element item An elenment itemwth the [local nane]
"default" SHALL be appended to the [children] of the <optional >
element item The translation of the CbjectSet in the

hj ect Set Opti onal i tySpec SHALL be added to the [children] or
[attributes] of the <default> elenent item

An attribute itemwith the [local nane] "name" SHALL be added to the
[attributes] of the <objectSetField> elenment item The

[normalized value] of this attribute itemis the

obj ectsetfieldreference in the bjectSetFieldSpec, w thout the
anpersand character ('& , U+0026). An elenent itemwth the

[l ocal nanme] "annotation" MAY be added to the [children] of the
<objectSetField> elenent item The translation of the

Def i nedCbj ectC ass in the ObjectSetFi el dSpec SHALL be added to the
[children] or [attributes] of the <objectSetField> elenent item
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Exanpl e

CLASS {
&ne  TYPE- | DENTI FI ER,
&Two  ABSTRACT- SYNTAX OPTI ONAL,
&Three TYPE- | DENTI FI ER DEFAULT { nyQbj ect }

}

<cl ass>
<obj ect Set Fi el d nanme="0One" cl ass="asnx: TYPE-| DENTI FI ER"/ >
<opti onal >
<obj ect Set Fi el d nane="Two" cl ass="asnx: ABSTRACT- SYNTAX"/ >
</ optional >
<opti onal >
<obj ect Set Fi el d nanme="Three" cl ass="asnx: TYPE-| DENTI FI ER"/ >
<def aul t >
<obj ect Set >
<obj ect ref="tns: nyChject"/>
</ obj ect Set >
</ defaul t>
</ opti onal >
</cl ass>

10. Translation of Objects

The translation of an Object is the translation of the Definedbject,
bj ect Def n, Obj ect FromObj ect, or ParaneterizedObject in the Object.

The transl ation of a ParanmeterizedCbject is described in Section 13.
10.1. DefinedObject Translation

If a DefinedCbject is an objectreference (not a DunmyReference) or an
Ext er nal Obj ect Reference, then the translation of the DefinedObject is
either the attribute formtranslation of an object reference, or the
el ement formtranslation of an object reference.

The attribute formtranslation of an object reference is an attribute
itemwith the [local nane] "object". The [nornalized value] of this
attribute itemis a qualified nane for the expanded name of the
referenced object definition (see Section 5.1). The attribute form
translation SHALL NOT be used if this expanded nane is not distinct
with respect to the current nodul e and the nodul es referenced by its
<i mport> el enent itens (see Section 5.1).

The element formtranslation of an object reference is an el enent

itemwith the [local nane] "object”. An elenment itemwth the
[local nane] "annotation" MAY be added to the [children] of the
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<object> elenent item An attribute itemwith the [local nane] "ref"
SHALL be added to the [attributes] of the <object> element item The
[normal i zed value] of this attribute itemis a qualified nane for the
expanded nanme of the referenced object definition. |If this expanded
nane is not distinct with respect to the current nodule and the
nodul es referenced by its <inport> elenent itens, then an attribute
itemwith the [local nane] "context" SHALL be added to the
[attributes] of the <object> elenent item otherwise, if the nodule
containing the referenced object definition has a schenma identity
URI, then an attribute itemwith the [local name] "context" MAY be
added to the [attributes] of the <object> elenment item The
[normalized value] of this attribute itemis the schena identity UR
of the nodul e containing the referenced object definition

Aside: If a reference nane is not distinct, then the nodul e
contai ning the referenced definition nmust have a schema identity
URI (see Section 5.1).

The translation of the DefinedObject is the same whether the object
definition is referenced by an objectreference or an
Ext er nal Obj ect Ref erence

Usually the translator is free to choose either the attribute form or
el emrent formtranslation for an object reference; however, in sone
contexts the attribute formis explicitly disall owed.

If a DefinedCbject is a DumyReference, then the translation of the
Defi nedObject is the translation of the DummyReference (see
Section 13).

2. ObjectDefn Translation

An bjectDefn that is a DefinedSyntax is first converted to the
equi val ent Defaul t Syntax and then transl at ed.

The translation of an GhjectDefn is an elenent itemwith the

[local nane] "object". An elenent itemwith the [local nane]
"annotation" MAY be added to the [children] of the <object> el enent
item The translation of each FieldSetting in the DefaultSyntax in
the bjectd assDefn SHALL be appended to the [children] of the

<obj ect> el enent item

The translation of a FieldSetting is an elenent itemwth the

[local nanme] "field'. An attribute itemwith the [local nane] "nane"
SHALL be added to the [attributes] of the <field> element item The
[normalized value] of this attribute itemis the PrimtiveFi el dName
in the FieldSetting, wthout the anmpersand character (&, UW+0026).
The translation of the Type, Value, ValueSet, (bject, or CbjectSet in
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the Setting in the FieldSetting SHALL be added to the [children] or
[attributes] of the <field> elenent item

Exanpl e

Legg

-- This is the governing object class.
ONE- OF- EVERYTHI NG : : = CLASS {

&0ne,

&t wo | NTEGER,

&Three | NTEGER,
&f our TYPE- | DENTI FI ER,
&Fi ve TYPE- | DENTI FI ER

}

<namedd ass nane=" ONE- OF- EVERYTHI NG' >
<cl ass>
<typeFi el d name="0ne"/ >
<val ueFi el d nane="two" type="asnx: | NTEGER'/ >
<val ueSet Fi el d nane="Three" type="asnx:|NTEGER'/ >
<obj ectField name="four" class="asnx: TYPE-| DENTI FI ER'/ >

<obj ect Set Fi el d nanme="Fi ve" cl ass="asnx: TYPE-| DENTI FI ER"/ >

</ cl ass>
</ nanedd ass>

m xedBag ONE- OF- EVERYTHI NG : : = {
&0ne BOOLEAN
&t wo 99,

&Three { 1| 2},
&f our my Qbj ect
&Fi ve { nmyQoj ect }

}

<namedObj ect nanme="m xedBag" cl ass="t ns: ONE- OF- EVERYTHI NG' >
<obj ect >
<field nane="One" type="asnx: BOOLEAN'/>
<field name="two" |iteral Val ue="99"/>

<field nane="Three">

<val ueSet >
<uni on>
<literal Val ue>1</1iteral Val ue>
<literal Val ue>2</1iteral Val ue>
</ uni on>

</ val ueSet >

</field>

<field nane="four" object="tns: myCbject"/>

<field nanme="Five">

<obj ect Set >
<obj ect ref="tns: nyChject"/>
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11.

</ obj ect Set >
</field>
</ obj ect >
</ nanedObj ect >

3. (ObjectFronbject Translation

The translation of an ObjectFromObject is an elenent itemw th the
[local nanme] "object". An elenment itemwith the [local nange]
"annot ati on" MAY be added to the [children] of the <object> el enent
item An element itemwth the [local nane] "frontCbhjects"” SHALL be
appended to the [children] of the <object> elenent item

The translation of the Referencedojects instance in the
bj ect Fronthj ect SHALL be added to the [children] or [attributes] of
the <fronObjects> elenent item

The translation of the FieldName in the Object FronmObj ect SHALL be
added to the [children] or [attributes] of the <fronthjects> el enent
item

Transl ati on of (bject Sets

If an bjectSet nmatches the form"{ DefinedhjectSet }" (i.e., a
Def i nedObj ect Set in an ObjectSetEl enents instance in an El enments
instance in a lone IntersectionEl ements instance in a |one
Intersections instance in a Unions instance in an El ement Set Spec in a
Root El erent Set Spec i n an (bj ect Set Spec wi t hout an

Addi ti onal El enent Set Spec), then the translator MAY use the

transl ation of the DefinedCbjectSet as the translation of the

bj ect Set; otherwise, the translation of an bjectSet is an el enent
itemwith the [local nane] "objectSet". An elenent itemwth the

[l ocal nanme] "annotation" MAY be added to the [children] of the
<objectSet> elenment item The translation of the CbjectSetSpec in
the oject Set SHALL be appended to the [children] of the <object Set>
el ement item

Aside: An (bjectSet that is directly a DefinedOhjectSet is a
notati onal capability that does not exist in ASN. 1, but is allowed
in ASN. X to avoid excessive nesting of <objectSet> elenent itens
in the expansion of paraneterized definitions.

I f an bj ect Set Spec contains only a Root El enent Set Spec, then the
translation of the ObjectSetSpec is the translation of the
El enent Set Spec i n the Root El enent Set Spec.
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I f an bj ect Set Spec contai ns a Root El enent Set Spec and an el lipsis

("..."), then the translation of the ObjectSetSpec is the translation
of the El ement Set Spec in the RootEIenentSetSpec foll owed by an
element itemwith the [l ocal name] "extension" If an

Addi tional El enent Set Spec i s present, then the translation of the
El enent Set Spec in the Additional El enent Set Spec SHALL be added to the
[children] of the <extension> elenent item

I f an bj ect Set Spec does not contain a Root El ement Set Spec, then the
translation of the ObjectSetSpec is an elenent itemwth the

[local nanme] "extension". |f an Additional El enent Set Spec i s present,
then the translation of the El enent Set Spec in the

Addi tional El enent Set Spec SHALL be added to the [children] of the
<ext ension> el enent item

Nested within the El enent Set Spec will be one or nore
hj ect Set El enent s i nst ances.

1. DefinedhjectSet Translation

If a DefinedCbjectSet is an objectsetreference (not a DummyRef erence)
or an External Obj ect Set Ref erence, then the translation of the

Defi nedCbj ectSet is either the attribute formtranslation of an

obj ect set reference, or the elenment formtranslation of an object
set reference

The attribute formtranslation of an object set reference is an
attribute itemwith the [local nane] "objectSet". The

[normalized value] of this attribute itemis a qualified nane for the
expanded nane of the referenced object set definition (see

Section 5.1). The attribute formtranslation SHALL NOT be used if
this expanded name is not distinct with respect to the current nodul e
and the nodul es referenced by its <inport> elenent itens (see

Section 5.1).

The elenent formtranslation of an object set reference is an el enent
itemwith the [local nane] "objectSet". An elenent itemwth the

[l ocal nanme] "annotation" MAY be added to the [children] of the
<objectSet> elenment item An attribute itemwith the [local nane]
"ref" SHALL be added to the [attributes] of the <objectSet> el enent
item The [nornmalized value] of this attribute itemis a qualified
nane for the expanded nane of the referenced object set definition

If this expanded name is not distinct with respect to the current
nmodul e and the nodul es referenced by its <inport> elenent itens, then
an attribute itemwith the [l ocal nane] "context" SHALL be added to
the [attributes] of the <objectSet> elenment item otherwise, if the
nmodul e containing the referenced object set definition has a schem
identity URI, then an attribute itemwth the [local nane] "context"
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MAY be added to the [attributes] of the <objectSet> elenent item
The [normalized value] of this attribute itemis the schena identity
URI of the nodul e containing the referenced object set definition

Aside: If a reference nane is not distinct, then the nodule
contai ning the referenced definition nust have a schema identity
URI (see Section 5.1).

The translation of the DefinedObjectSet is the same whether the
object definition is referenced by an objectsetreference or an
Ext er nal Obj ect Set Ref er ence.

Usually the translator is free to choose either the attribute formor
element formtranslation for an object set reference; however, in
sone contexts the attribute formis explicitly disall owed.

If a DefinedObjectSet is a DummyReference, then the transl ation of
the DefinedObjectSet is the translation of the DummyRef erence (see
Section 13).

2. njectSetEl ements Translation

If an ObjectSetElenents instance is an (bject, then the translation
of the ObjectSetElenents instance is the translation of the bject,
except that the attribute formof the DefinedObject translation SHALL
NOT be used if the Qbject is a Definedject.

If an ObjectSetElenents instance is a DefinedObjectSet, then the
translation of the ObjectSetEl enments instance is the translation of
t he DefinedObj ect Set, except that the attribute formof the

Def i nedObj ect Set translation SHALL NOT be used.

If an QbjectSetEl enents instance is an (bj ect Set Frombj ects, then the
translation of the ObjectSetEl ements instance is the translation of
t he bj ect Set Fr onbj ect s.

If an ojectSetElenents instance is a ParaneterizedObjectSet, then
the translation of the bjectSetEl enents instance is the translation
of the ParaneterizedObjectSet (see Section 13).

Aside: The in-line expansion of a ParameterizedObjectSet results
in an (bjectSet. An (bjectSetElenents instance that is an
hjectSet is a notational capability that does not exist in ASN. 1,
but is allowed in ASN. X to avoid the need to manufacture a
reference nane for the expanded paraneterized definition
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11.2.1. (Obj ect Set Fronbj ects Transl ati on

The translati on of an Obj ect Set FromObj ects i nstance is an el enent
itemwith the [local nane] "objectSet". An elenment itemwth the

[l ocal nanme] "annotation” MAY be added to the [children] of the
<objectSet> elenent item An elenent itemwth the [local nane]
"fronbjects" SHALL be appended to the [children] of the <objectSet>
el enent item

The transl ati on of the Referencedhjects instance in the
hj ect Set Fronthj ects SHALL be added to the [children] or [attributes]
of the <fronmDbjects> elenent item

The translation of the FieldNanme in the ObjectSet FromObj ects SHALL be
added to the [children] or [attributes] of the <fronthjects> el enent
item

12. Translation of Information From bjects

If a ReferencedObjects instance is a DefinedObject (not a
DummyRef erence), then the translation of the ReferencedObjects
instance is the translation of the DefinedObject.

If a ReferencedObjects instance is a DefinedObjectSet (not a
DumyRef erence), then the translation of the ReferencedObjects
instance is the translation of the DefinedbjectSet.

If a ReferencedObjects instance is a DunmyRef erence,

Par anet eri zedObj ect, or ParaneterizedObjectSet, then the translation
of the ReferencedObjects instance is the translation of that
DumyRef erence, ParaneterizedObject, or ParaneterizedbjectSet (see
Section 13).

Aside: The in-line expansion of a ParaneterizedCbject or

Par anet eri zedObj ect Set results in an Object or Object Set,
respectively. A ReferencedObjects instance that is an Object or
hjectSet is a notational capability that does not exist in ASN. 1,
but is allowed in ASN. X to avoid the need to manufacture a
reference nanme for an expanded paraneterized definition

13. Transl ation of Paraneterized Definitions

The translation of an ASN. 1 specification into ASN X repl aces any
DumyRef erence [ X. 683] or reference to a parameterized definition
[X.683] with the definition expanded in-line (except for a specia
case involving recursive paraneterized types). For exanple, a

Par anet eri zedObj ect is replaced by the Object on the right-hand side
of the referenced Paraneteri zedObj ect Assi gnnent.
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The definition that substitutes for a DunmyReference or paraneterized
reference (e.g., the hject that substitutes for a
Paranet eri zedObj ect) potentially comes froma different nodule from
the reference. Expanding a DummyReference or paraneterized reference
in-line puts the substitute definition into the context of the nodul e
containing the reference, which could therefore alter the
interpretation of the substitute definition

A type definition is potentially dependent on the TagDefault and

Ext ensi onDefault of the nmodule in which it appears, and nmay al so be
af fected by encoding instructions in an XM. Encodi ng Rul es (XER)

[ X. 693] encoding control section [X 693-1]. Oher Kkinds of
definitions are not dependent on the nodul e context; however, type
definitions can be nested within the other kinds of definitions, so a
change of context can still be significant.

Asi de: Type definitions are not dependent on their nodul e’ s RXER
or Generic String Encoding Rules (GSER) [ GSER] encoding contro
section [RXEREI ][ GSEREI] (as they are currently defined), so the
presence of an encoding control section for RXER or GSER is not
significant in a change of context.

The remai nder of this section describes how and when a change of
context is indicated in the ASN X transl ati on of a DumyRef erence or
paraneterized reference

In any instance of use, the nodul e containing the DunmyReference or
paraneterized reference is the referencing nodul e, and the nodul e
providing the substitute definition is the referenced nodule. The
ref erenced and referencing nodul es nmay be the sane nodul e.

In the case of a ParaneterizedType, the substitute definition is the
Type on the right-hand side of the referenced
Par anet eri zedTypeAssi gnnment .

In the case of a ParaneterizedVal ueSet Type, the substitute definition
is the constrained type on the right-hand side of the notiona

Par anet eri zedTypeAssi gnment equi val ent to the referenced

Par anet eri zedVal ueSet TypeAssi gnnent (see O ause 15.8 of X 680

[ X. 680]).

In the case of a ParaneterizedValue, the substitute definition is the
Val ue on the right-hand side of the referenced
Par anet eri zedVal ueAssi gnnent .

In the case of a ParaneterizedObjectd ass, the substitute definition

is the ObjectC ass on the right-hand side of the referenced
Par anet eri zedObj ect Cl assAssi gnnent .
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In the case of a Paraneterizedbject, the substitute definition is
the Object on the right-hand side of the referenced
Par anet eri zedObj ect Assi gnnent .

In the case of a Paraneterized(bjectSet, the substitute definition is
the ojectSet on the right-hand side of the referenced
Par anet eri zedObj ect Set Assi gnnent .

If the Actual Paraneter corresponding to a DumryReference is not a
Val ueSet, then the substitute definition for that DumryReference is
the Type, Val ue, DefinedObjectC ass, Object, or ObjectSet in the
Act ual Par anet er .

I f the Actual Paraneter corresponding to a DumyReference is a

Val ueSet, then the substitute definition for that DumyReference is
the notional constrained type equivalent to the ValueSet; the

El enent Set Specs of the ValueSet contributes to the constraint of the
constrai ned type, and the governor of the Paraneter corresponding to
the Actual Paraneter is used as the parent type that is constrained.

Definition (interchangeable): The contexts of the referencing and
ref erenced nodul es are interchangeable with respect to interpreting
the substitute definition if:

(1) the referenced nodule is the referencing nodul e and does not
contain an XER encodi ng control section, or

(2) the referenced nodul e and referencing nodul e have the same
TagDef ault (where an absent TagDefault is taken to be equival ent
to "EXPLICI T TAGS"), the referenced nodul e and referenci ng nodul e
have the sane ExtensionDefault, and neither nodul e has an XER
encodi ng control section

Aside: A nodule with an XER encodi ng control section is not
considered to have a context interchangeable with another nodul e,
including itself, because the typereference by which a substitute
type definition is identified nay appear in a TargetlList in the
XER encodi ng control section of the referenced nodul e, and because
the in-1ine expansion of a substitute definition nmay cause its
text to come within the scope of a TargetlList in the XER encodi ng
control section of the referencing nodul e that woul d not apply

ot her wi se.

Definition (recursively contained): A ParaneterizedType is

recursively contained if its translation will be nested within the
translation (i.e., in-line expansion) of another ParaneterizedType to
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which it is equivalent. A ParaneterizedVal ueSetType is recursively
contained if its translation will be nested within the translation of
anot her ParaneterizedVal ueSet Type to which it is equival ent.

Aside: ASN. 1 does not permt the other kinds of paraneterized
reference to be recursive.

The transl ation of a DumyReference, a ParaneterizedType that is not
recursively contained, a ParaneterizedVal ue, a

Par anet eri zedVal ueSet Type that is not recursively contained, a

Par anet eri zedObj ect Gl ass, a ParaneterizedCbject, or a

Par anet eri zedObj ect Set is either

(a) the translation of the substitute definition, or

(b) an elenent itemwth the [local name] "type" if the substitute
definition is a Type, "value" if the substitute definition is a
Val ue, "class" if the substitute definition is an ObjectC ass or
Def i nedObj ect O ass, "object"” if the substitute definition is an
bj ect, or "objectSet" if the substitute definition is an
ojectSet. A fully expanded reference (described shortly) SHALL
be added to the [children] of the elenment item

The translation in case (b) is always all owed and provides
information to identify the referenced nodule and the referenced
definition.

The translation in case (a) MAY be used instead if and only if the
contexts of the referencing and referenced nodul es are

i nterchangeabl e, or the contexts of the referencing and referenced
nodul es are not interchangeabl e, but the difference between t hem does
not affect how the substitute definition is interpreted.

Aside: There are many ways in which the substitute definition can
be unaffected by a difference between the contexts of the
referencing and referenced nodul es. One exanple would be where
the referencing and referenced nodules differ only in their
TagDefaul t, but the substitute definition does not contain any
TaggedType not ati on

Note that if the translation in case (a) is used, then the
referencing nodule is still the referencing nodul e when considering a
nested in-line expansion. |f the translation in case (b) is used,
then the referenced nodul e becones the referencing nodul e when
considering a nested in-1line expansion.
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If case (a) is used for the translation of a DunmyReference where the
substitute definition is a Type, then an attribute formtranslation
of the substitute definition SHALL NOT be used, and an attribute item
with the [local nane] "explicit" and [normalized value] "true" or "1"
SHALL be added to the [attributes] of the <type> elenent item
resulting fromthe translation of the substitute definition. Were
the automatic tagging transformati on applies [ X 680], this attribute
itemindicates that explicit tagging applies to the type instead of
the usual inplicit tagging.

If case (b) is used for the translation of a DunmyReference where the
substitute definition is a Type, then an attribute itemwth the
[local nanme] "explicit" and [nornalized value] "true" or "1" SHALL be
added to the [attributes] of the <type> elenent item generated by
case (b).

A fully expanded reference is an elenent itemwth the [local nane]
"expanded". Except in the case of a DummyReference, the reference
nane is indicated by an attribute itemwth the [local nane] "nane"
added to the [attributes] of the <expanded> el enent item

In the case of a ParaneterizedType or ParaneterizedVal ueSet Type, the
[normalized value] of this attribute itemis the typereference of the
Par anet eri zedType or Paraneteri zedVal ueSet Type.

In the case of a ParaneterizedValue, the [normalized value] of this
attribute itemis the valuereference of the ParaneterizedVal ue.

In the case of a ParaneterizedObjectd ass, the [nornalized val ue] of
this attribute itemis the objectclassreference of the
Par anet eri zedObj ect Ol ass.

In the case of a ParaneterizedOject, the [nornalized value] of this
attribute itemis the objectreference of the ParaneterizedObject.

In the case of a ParaneterizedbjectSet, the [nornmalized val ue] of
this attribute itemis the objectsetreference of the
Par anet eri zedbj ect Set .

The "nanme" attribute item MAY be onmitted if:

(1) the conditions permitting the use of the translation in case (a)
are satisfied, or

(2) the reference is not a typereference, or
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(3) the reference is a typereference that does not appear in any
TargetList in an XER encodi ng control section of the referenced
nodul e.

The "nanme" attribute SHALL NOT appear in the translation of a
DumyRef er ence

The referenced nodule is indicated by an elenment itemwth the
[local nanme] "nodul e" added to the [children] of the <expanded>
elenent item The <nodul e> el enent item MAY be onitted if the
conditions permtting the use of the translation in case (a) are
satisfied, or if the referencing nodule is the referenced nodul e.
When the <nodul e> elenent itemis present:

(1) An attribute itemwith the [local nane] "nane" SHOULD be added to
the [attributes] of the <nmodul e> elenent item The
[normalized value] of this attribute itemis the nodul ereference
in the Moduleldentifier in the Mddul eDefinition of the referenced
nodul e.

(2) If the Definitiveldentifier in the Mdduleldentifier in the
Modul eDefinition of the referenced nodule is not enpty, then an
attribute itemwth the [local nane] "identifier"” SHALL be added
to the [attributes] of the <nodul e> elenent item The
[normalized value] of this attribute itemis the RXER character
data translation of the Definitiveldentifier

(3) If the referenced nodul e has a schema identity URI, then an
attribute itemwth the [l ocal nanme] "schemaldentity" SHALL be
added to the [attributes] of the <nodul e> elenent item The
[normalized value] of this attribute itemis the schena identity
URI of the referenced nodul e.

The [attributes] of the <nmodul e> el ement item MJUST contain at |east
one of the attribute itens specified in cases (1), (2), and (3).

The translation of the substitute definition SHALL be added to the
[children] or [attributes] of the <expanded> el enent item
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Exanpl e
Consi der these nodul e definitions:

Tenpl at es

DEFI NI TI ONS
AUTOVATI C TAGS :: =
BEG N

Coll ectionOThings { Thing } ::= SEQUENCE OF thing Thing
-- the Thing on the right-hand side of the assignnment is
-- a DummyRef erence

END

Pr ot ocol Definitions
DEFI NI TI ONS
AUTOVATI C TAGS :: =
BEG N

| MPORTS
Col | ecti onOf Thi ngs{}
FROM Tenpl at es

Col l ectionOf I ntegers ::= CollectionOf Thi ngs { | NTEGER }
-- the right-hand side of the assignment is
-- a ParaneterizedType

END

Wthout using the translation in case (a), the translations of
t hese nodul es are:

<asnx: nodul e name="Tenpl ates"/>

<asnx: nodul e xm ns: asnx="urn:ietf:parans: xnm : ns: asnx"
nane="Pr ot ocol Definitions">

<namedType nanme="Col | ecti onCf | nt egers" >
<type>
<expanded nane="Col | ecti onOf Thi ngs" >
<nodul e name="Tenpl at es"/ >
<type>
<sequenceCf >
<el enent name="t hi ng" >
<type>
<expanded>

Legg Experi ment al [ Page 89]



RFC 4912 Abstract Syntax Notation X July 2007

<nmodul e nane="Protocol Definitions"/>
<type ref="asnx: | NTEGER'/ >
</ expanded>
</type>
</ el emrent >
</ sequence >
</type>
</ expanded>
</type>
</ nanedType>

</ asnx: nodul e>

The translation of the Tenplates nodule is enpty because the
nmodul e contains only a paraneterized assi gnment.

Since the contexts of the Tenplates and Protocol Definitions
nodul es are interchangeable, a sinpler translation of the
Prot ocol Definitions nmodule is permtted:

<asnx: nodul e xnl ns: asnx="urn:ietf:parans: xnl : ns: asnx"
name="Pr ot ocol Definitions">

<nanedType nane="Col | ecti onOf | nt egers" >
<t ype>
<sequenceCf >
<el emrent name="t hi ng" >
<type ref="asnx:| NTEGER' explicit="true"/>
</ el emrent >
</ sequence >
</type>
</ nanedType>

</ asnx: nodul e>

If a ParaneterizedType or ParaneterizedVal ueSet Type is recursively
contained, then its translation is an elenent itemwth the

[local nanme] "type". An attribute itemwith the [local nane]
"ancestor" SHALL be added to the [attributes] of the <type> el enent
item The [nornalized value] of this attribute itemis the deci mal
digit string representing the integer value of one plus the nunber of
i nternedi ate encl osing <type> el enent itens between the <type>
element itens resulting fromthe translations of the two equival ent
i nstances of ParaneterizedType or ParaneterizedVal ueSet Type. An
element itemwith the [l ocal name] "annotation" MAY be added to the
[children] of the <type> elenent item
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A <type> elenent itemw th an ancestor attribute itemis a reference
to an ancestor <type> elenent item This formfor a <type> el enent
item SHOULD NOT be used in original specifications witten in ASN. X

Aside: The formis only intended for the purpose of handling
recursive paraneterized type definitions in an ASN. 1 specification
being translated into ASN. X. Such definitions are

sel f-referenci ng, but have no obvious nanme. It is also not easy
to construct a suitable name fromthe surroundi ng context because
recursive paraneterized types can be enbedded in other constructs,
such as information objects, that are thensel ves unnaned.

Exanpl e

Consi der these type definitions, assumed to be defined in a nodul e
that does not have an XER encodi ng control section:

Tree { Val ueType } ::= SEQUENCE {
val ue [0] Val ueType,
| eft-subtree [1] Tree { ValueType } OPTI ONAL,
right-subtree [2] Tree { Val ueType } OPTI ONAL
}

Nunmber Tree ::= [ APPLI CATI ON 13] Tree { | NTEGER }

The assignnent for "Tree" is not directly translated because it is
a ParaneterizedAssignment. The translation for the "NunberTree"
assignnment, up to but not yet including the Type in the
TaggedType, is as follows:

<narmedType nane="Nunber Tree" >
<type>
<t agged tagCd ass="application" nunber="13"/>
</type>
</ nanedType>

The Type in the TaggedType is a ParaneterizedType. Since the

Par anet eri zedType is not recursively contained, the translation of
the ParaneterizedType (using the translation in case (a) above) is
the translation of the Type on the right-hand side of the

ref erenced Paraneteri zedTypeAssi gnnent, nanmely this type:

SEQUENCE {
val ue [0] Val ueType,
| eft-subtree [1] Tree { ValueType } OPTI ONAL,
right-subtree [2] Tree { Val ueType } OPTI ONAL

Legg Experi ment al [ Page 91]



RFC 4912 Abstract Syntax Notation X July 2007

Val ueType is a DummyReference. The translation of the actua
paraneter substitutes for the DummyReference. 1In this case, the
actual paraneter is the | NTEGER type

The translation for the SEQUENCE type, up to the first conponent,
is added to the <tagged> el enent:

<nanedType name="Nunber Tree" >
<type>
<t agged tagC ass="application" nunber="13">
<type><!-- Tree { INTEGER } -->
<sequence>
<el ement name="val ue">
<type>
<t agged nunber="0">
<type ref="asnx: | NTEGER"
explicit="true"/><!-- Val ueType -->
</tagged>
</type>
</ el ement >
</ sequence>
</type>
</t agged>
</type>
</ nanedType>

The Type in the TaggedType for the second conmponent is a
Paranet eri zedType. Since this ParameterizedType is recursively
contained, its translation is a <type> elenment with the ancestor
attribute. The value of the ancestor attribute is "2" because
there is one internediate <type> elenent (for a TaggedType). Put
anot her way, the translations of the equival ent instances of
Paramet eri zedType are two <type> steps apart.

The translation of the third conponent of the SEQUENCE type
follows the sane pattern as the second conponent. The conpl eted
translation is as foll ows:

<namedType name="Nunber Tree" >
<type>
<t agged tagC ass="applicati on" nunber="13">
<type><!-- Tree { INTEGER } -->
<sequence>
<el ement name="val ue">
<type>
<t agged nunber="0">
<type ref="asnx: | NTEGER"
explicit="true"/><!-- Val ueType -->

Legg Experi ment al [ Page 92]



RFC 4912 Abstract Syntax Notation X July 2007

14.

</tagged>
</type>
</ el ement >
<opti onal >
<el enent nanme="left-subtree">
<type>
<t agged nunber="1">
<type ancestor="2"/><!-- Tree { ValueType } -->
</tagged>
</type>
</ el emrent >
</ optional >
<opti onal >
<el enent nane="ri ght-subtree">
<type>
<t agged nunber="2">
<type ancestor="2"/><!-- Tree { ValueType } -->
</tagged>
</type>
</ el ement >
</ opti onal >
</ sequence>
</type>
</tagged>
</type>
</ nanedType>

Encodi ngCont r ol Secti ons Transl ati on

I f an Encodi ngControl Sections instance contains at |east one
Encodi ngCont rol Section with an encodi ngreference that is not RXER,
then the translation of the Encodi ngControl Sections instance is an
element itemwith the [l ocal name] "encodi ngControls". The

transl ati on of each Encodi ngControl Section w th an encodi ngreference
that is not RXER SHALL be appended to the [children] of the

<encodi ngControl s> el enent item

Aside: This is not suggesting that RXER encoding control sections
are ignored. Encoding control sections for RXER are not
explicitly represented in ASN X, but rather affect how an ASN. 1
modul e is translated into an ASN. X nodul e. The effect of an RXER
encodi ng control section on the translation is addressed in other
parts of this specification.

Encodi ng control sections for other encoding rules will have
explicit representations in ASN. X
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15.

16.

If the encodi ngreference in an Encodi ngControl Section is GSER, then
the translati on of the Encodi ngControl Section is an elenent itemwth
the [local nane] "GSER'. The translation of the

Encodi ngl nst ructi onAssi gnnment Li st in the Encodi ngControl Secti on SHALL
be added to the [children] of the <GSER> el enment item

The Encodi ngl nstructi onAssignnentList notation is different for each
set of encoding instructions. The translation into ASN. X of an
Encodi ngl nstructi onAssi gnnent Li st for GSER is specified in a separate
docunent [ GSEREIT].

Asi de: The transl ation of an Encodi ngl nstructionAssi gnnentList for
GSER, as it is currently defined, is always enpty.

I f the encodingreference in an Encodi ngControl Section is XER, then
the translati on of the Encodi ngControl Section is an elenent itemwth
the [local nanme] "XER'. The translation of the

Encodi ngl nstructi onAssi gnnentLi st in the Encodi ngControl Secti on SHALL
be added to the [children] of the <XER> elenent item The
translation into ASN. X of an Encodi ngl nstructionAssi gnment Li st for
XER is specified in a separate docunent [ XEREIT].

Security Considerations

The ASN. X translation of an ASN. 1 specification is senantically
equivalent to the original ASN 1 specification. The security
consi derations that apply to an application built fromthe origina
ASN. 1 specification apply equally to an application built fromthe
ASN. X transl ati on.

Synt ax- based canoni calization for XM. docunents (e.g., Canonical XM
[CXM.]) depends on the Infoset of an XM. docunent being preserved.
However, the Infoset representation of an ASN. X nodul e potentially
changes if it is decoded and re-encoded (though its ASN. 1 value is
preserved), disrupting the Canonical XM representation. To avoid
this problem ASN X nodul es MJUST be nornmalized prior to the
application of syntax-based canonicalization. The nornalization
rules can be found in Section 6.13 of the specification for RXER

[ RXER] .
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Appendi x A ASN. 1 for ASN. X

Thi s appendi x i s normative.

Abstract Synt axNot ati on- X

{ iso(l) identified-organization(3) dod(6)
internet (1) private(4) enterprise(l)
xm ed(21472) asnx(1) nodul e(0) notation(l) }

Copyright (C The | ETF Trust (2007). This version of
this ASN.1 nodule is part of RFC 4912; see the RFC itself
for full legal notices.

Regarding this ASN. 1 nodule or any portion of it, the author
makes no guarantees and is not responsible for any danmage
resulting fromits use. The author grants irrevocabl e perm ssion
to anyone to use, nodify, and distribute it in any way that does
not dimnish the rights of anyone else to use, nodify, and
distribute it, provided that redistributed derivative works do
not contain m sleading author or version infornmation.

Derivative works need not be licensed under sinilar terms.

DEFI NI TI ONS

RXER | NSTRUCTI ONS

AUTOVATI C TAGS

EXTENSI BI LITY | MPLIED ::= BEG N

| MPORTS

Legg

Mar kup,
AnyURI ,
NCNarne,
Name,
QNane
FROM Addi ti onal Basi cDefinitions
{ iso(l) identified-organization(3) dod(6)
internet (1) private(4) enterprise(l)
xm ed(21472) asnx(1) nodul e(0) basic(0) }
GSER- Encodi ngl nstructi on,
GSER- Encodi ngl nstructi onAssi gnnent Li st
FROM GSER- Encodi ngl nst ructi onNot ati on
{ iso(l) identified-organization(3) dod(6)
internet (1) private(4) enterprise(l)
xm ed(21472) asnx(1) nodul e(0) gser-ei-notation(2) }
XER- Encodi ngl nst ructi on,
XER- Encodi ngl nst ruct i onAssi gnnent Li st
FROM XER- Encodi ngl nstructi onNot ati on
{ iso(l) identified-organization(3) dod(6)
internet (1) private(4) enterprise(l)
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Modul eDefinition :

}

Modul eRef er ence :

Definitiveldentifier

Abstract Syntax Notation X July 2007

xm ed(21472) asnx(1) nodul e(0) xer-ei-notation(3) }

annot ati on

;= [ HOLLOW | NSERTI ONS] SEQUENCE {
Annot ati on OPTI ONAL,

f or mat [ ATTRI BUTE] [ VERSI ON-| NDI CATOR]
UTF8String ("1.0", ...) DEFAULT "1.0",
name [ ATTRI BUTE] Modul eRef erence,
identifier [ ATTRI BUTE] Definitiveldentifier OPTI ONAL,
schenmal dentity [ ATTRI BUTE] AnyURI OPTI ONAL,
t ar get Nanespace [ ATTRI BUTE] AnyURI OPTI ONAL,
targetPrefix [ ATTRI BUTE] NCNanme OPTI ONAL,
t agDef aul t [ ATTRI BUTE] TagDefault DEFAULT automati c,
extensibilitylnplied [ATTRI BUTE] BOOLEAN DEFAULT FALSE,
export SEQUENCE { } OPTI ONAL,
-- export is not used in this version
i mports [ GROUP] I nportList OPTI ONAL,

assi gnnents
encodi ngControl s

[ GROUP] Assignment Li st OPTI ONAL,
Encodi ngCont r ol Secti ons OPTI ONAL

: = TypeRef erence

: 1= OBJECT | DENTI FI ER

TagDefault ::= ENUVERATED { explicit, inplicit, automatic }

Annot ation ::= Markup

I mportList ::= SEQUENCE S| ZE (1..MAX) OF inport |nport

I mport ::= SEQUENCE ({
name [ ATTRI BUTE] Mbdul eRef erence OPTI ONAL,
identifier [ ATTRIBUTE] Definitiveldentifier OPTI ONAL,
schemal dentity [ATTRI BUTE] AnyURI OPTI ONAL,
nanespace [ ATTRI BUTE] AnyURI OPTI ONAL,
schenalLocation [ATTRI BUTE] AnyURI OPTI ONAL

}

Assi gnnent Li st ::= SEQUENCE SIZE (1..MAX) OF

Ass

Legg

assi gnnent
gnnent =
nanedType

namedVal ue

nanedVal ueSet

nanedd ass
nanedQbj ect

tGR(lJP] Assi gnnent

[ NO- I NSERTI ONS] CHO CE {
TypeAssi gnent ,

Val ueAssi gnnent ,

Val ueSet TypeAssi gnment ,
(hj ect A assAssi gnnent
bj ect Assi gnnent ,
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nanedCbj ect Set  (hj ect Set Assi gnnent

conponent [ GROUP] TopLevel NanedType
}
TypeAssi gnnment :: = SEQUENCE {
annotation Annotation OPTI ONAL,
nane [ ATTRI BUTE] TypeReference,
type [ GROUP] Type
TypeReference ::= UTF8String (PATTERN "[A-Z]\wr(-\w+)*")
-- \wis equivalent to [a-zA- Z0-9]
Val ueAssi gnnment :: = SEQUENCE ({
annot ati on Annotation OPTI ONAL,
nane [ ATTRI BUTE] Val ueRef erence,
type [ GROUP] Type,
val ue [ GROUP] Val ue
}
Val ueRef erence ::= Identifier
Identifier ::= UTF8String (PATTERN "[a-z]\w(-\wt)*")
Val ueSet TypeAssi gnnent ::= SEQUENCE {
annotati on Annotation OPTI ONAL,
name [ ATTRI BUTE] TypeReference,
type [ GROUP] Type,
val ueSet [ GROUP] Val ueSet
}
bj ect d assAssi gnnent :: = SEQUENCE ({
annot ati on Annot ati on OPTI ONAL,
nane [ ATTRI BUTE] Obj ect Cl assRef erence,
objectd ass [GROUP] (bjectd ass
}
hj ect d assReference ::= UTF8String
(PATTERN "[ A-Z][ A-Z0-9] *(-[ A-Z0-9] +) *")
hj ect Assi gnnent @ : = SEQUENCE ({
annot ati on Annot ati on OPTI ONAL,
nane [ ATTRI BUTE] Obj ect Ref erence,
objectd ass [GROUP] Definedojectd ass,
obj ect [ GROUP] nj ect
}
hj ect Ref erence :: = Val ueRef erence
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hj ect Set Assi gnnent :: = SEQUENCE ({
annot ati on Annot ati on OPTI ONAL,
nane [ ATTRI BUTE] Obj ect Set Ref er ence,
obj ectd ass [GROUP] Definedhjectd ass,
obj ect Set [ GROUP] hj ect Set
}
hj ect Set Ref erence :: = TypeRef erence
TopLevel NanmedType ::= NanedType

(WTH COVPONENTS { ...,
conponent (W TH COMPONENTS { ...,
definition (WTH COVMPONENTS { ..., reference ABSENT })
1,

el ement (WTH COVPONENTS { ...,
definition (WTH COMPONENTS { ..., reference ABSENT })
1),

attribute (WTH COWONENTS { ...,
definition (WTH COVMPONENTS { ..., reference ABSENT })
1,

group ABSENT,
nmenber ABSENT,
item ABSENT,
si npl eCont ent ABSENT })

NamedType ::= [ SI NGULAR- | NSERTI ONS] CHO CE {
conponent El enent,
el enent El ermrent ,
attribute Attribute,
group I nvi si bl eNanmedType,
menber I nvi si bl eNamedType,
item I nvi si bl eNanmedType,
si mpl eContent | nvi si bl eNanmedType
}

Attribute ::= GenericNanmedType
(WTH COVWPONENTS { ...,
definition (WTH COVWONENTS { ...,
| ocal (WTH COVMPONENTS { ...,
typeAsVersi on ABSENT }) }) })

El enent ::= CGeneri cNanedType
(WTH COVWPONENTS { ...,
definition (WTH COVWONENTS { ...,
| ocal (WTH COVMPONENTS { ...,
versionl ndi cator ABSENT }) }) })
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I nvi si bl eNamedType ::= Generi cNanedType
(WTH COVPONENTS { ...,
definition (WTH COVWONENTS { ...,
reference ABSENT,
local (WTH COWONENTS { ...,
t ypeAsVer si on ABSENT,
versi onl ndi cator ABSENT }) }) })

Ceneri cNanedType ::= [ HOLLOWM | NSERTI ONS] SEQUENCE {
annotation Annotation OPTI ONAL,
identifier [ATTRIBUTE] ldentifierO Enpty OPTI ONAL,
definition [GROUP] CHO CE {
ref erence [ GROUP] Defi nedConponent,

| ocal [ GROUP] Local Conponent
}
}
IdentifierOEnpty ::= UTF8String (I NCLUDES Identifier | "")
Def i nedConponent ::= [ HOLLOM | NSERTI ONS] SEQUENCE {
name [ GROUP] [ NO- I NSERTI ONS] CHO CE {
r ef [ ATTRI BUTE] Nan®,
el ement Type [ATTRI BUTE] Nane
}!
nanespace [ ATTRI BUTE] AnyURI OPTI ONAL,
cont ext [ ATTRI BUTE] AnyURI OPTI ONAL,
enbedded [ ATTRI BUTE] BOOLEAN OPTI ONAL,
prefixes [ GROUP] Encodi ngPrefi xes OPTI ONAL

}

(WTH COVPONENTS { ...,
nane (W TH COVPONENTS { ref PRESENT }),
nanespace ABSENT } |

W TH COVPONENTS { ...,
nane (W TH COVPONENTS { el ement Type PRESENT }),
enbedded ABSENT })

Local Conmponent ::= SEQUENCE {
name [ ATTRI BUTE] NCNane,
t ypeAsVer si on [ ATTRI BUTE] BOOLEAN OPTI ONAL,
versi onl ndi cator [ATTRI BUTE] BOOLEAN OPTI ONAL,
type [ GROUP] Type

Type ::= [ NO I NSERTI ONS] CHO CE {
typeRef [NAME AS "type"] [ATTRI BUTE] Nane,
type El enent For nType
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El enent For nType ::= [ HOLLOW | NSERTI ONS] SEQUENCE {
annotation Annotation OPTI ONAL,
explicit [ ATTRI BUTE] BOOLEAN OPTI ONAL,
definition [GROUP] CHO CE {

ref erence [ GROUP] Defi nedType,
expanded ExpandedType,
ancest or [ ATTRI BUTE] | NTEGER (1..MAX),
namedBi t Li st NamedBi t Li st ,
namedNunber Li st  NanedNunber Li st
enurmer at ed Enuner at edType,
t agged TaggedType,
prefixed Encodi ngPr ef i xedType,
sel ection Sel ecti onType,
i nstance I nst anceCf Type,
fronCl ass bj ect d assFi el dType,
fronbj ects I nf or mat i onFr onbj ect s,
sequence SequenceType,
set Set Type,
choi ce Choi ceType,
uni on Uni onType,
sequencef Sequenced Type,
set Of Set Of Type,
list Li st Type,
constrai ned Const r ai nedType

}

}
Def i nedType ::= SEQUENCE {

name [ GROUP] [ NO- I NSERTI ONS] CHO CE {
r ef [ ATTRI BUTE] Nan®,
el enent Type [ATTRI BUTE] Nane

H

cont ext [ ATTRI BUTE] AnyURI OPTI ONAL,
enmbedded [ ATTRI BUTE] BOOLEAN OPTI ONAL

}

(WTH COVPONENTS { ...,
nane (W TH COVWPONENTS { ref PRESENT }) } |

W TH COMPONENTS { ...,
nane (W TH COVPONENTS { el emrent Type PRESENT }),
enbedded ABSENT })

ExpandedType ::= SEQUENCE ({
name [ ATTRI BUTE] NCNanme OPTI ONAL,

nodul e Ref erencedModul e OPTI ONAL,
type [ GROUP] Type

Ref er encedMbdul e :: = SEQUENCE {
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nane [ ATTRI BUTE] Mbdul eRef erence OPTI ONAL,
identifier [ ATTRIBUTE] Definitiveldentifier OPTI ONAL,
schemal dentity [ATTRIBUTE] AnyURI OPTI ONAL
}
NamedBi t Li st ::= SEQUENCE S| ZE (1..MAX) OF nanedBit NanmedBit
NamedBit ::= SEQUENCE {
name [ ATTRI BUTE] NCNane,
identifier [ATTRIBUTE] Ildentifier OPTI ONAL,
bi t [ ATTRI BUTE] | NTEGER (0. . MAX)
}
NamedNumber Li st ::= SEQUENCE SI ZE (1..MAX) OF
nanedNunber NamedNurnber
NanmedNurber ::= SEQUENCE {
nane [ ATTRI BUTE] NCNane,
identifier [ATTRIBUTE] Ildentifier OPTI ONAL,
nunber [ ATTRI BUTE] | NTEGER
}
Enuner at edType ::= SEQUENCE {
r oot [ GROUP] Enuner ati on,
ext ensi on SEQUENCE ({
exception ExceptionSpec OPTI ONAL,
additions [GROUP] Enuneration OPTI ONAL
} OPTI ONAL
}
Enuneration ::= SEQUENCE SIZE (1..MAX) OF
enurer ati on Enunerationltem
Enunerationltem :: = SEQUENCE ({
nane [ ATTRI BUTE] NCNane,
identifier [ATTRIBUTE] ldentifier OPTI ONAL,
number [ ATTRI BUTE] | NTEGER OPTI ONAL
}
Tag ::= SEQUENCE {
tagd ass [ATTRI BUTE] Tagd ass OPTI ONAL,
nunber [ ATTRI BUTE] | NTEGER (0.. MAX),
t aggi ng [ ATTRI BUTE] Taggi ng OPTI ONAL
TaggedType :: = SEQUENCE ({

COVPONENTS CF Tag,
type [GROUP] Type
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}
TagC ass ::= ENUMERATED { universal, application, private }
Taggi ng ::= ENUMERATED { explicit, inplicit }
Encodi ngPr efi xedType ::= [ HOLLOWM | NSERTI ONS] SEQUENCE {
prefixes [GROUP] Encodi ngPrefixes,
type [ GROUP] Type
}
Encodi ngPrefixes ::= SEQUENCE SIZE (1..MAX) OF
prefix [ GROUP] Encodi ngPrefix
Encodi ngPrefix ::= [ SI NGULAR- | NSERTI ONS] CHO CE {
tag [ NAME AS "TAG'] Tag,
gser [NAME AS "GSER'] GSER- Encodi ngl nstructi on,
xer [ NAME AS "XER'] XER- Encodi ngl nstruction
-- plus encoding instructions
-- for other encoding rules in the future
}
Sel ectionType ::= SEQUENCE {
alternative [GROUP] [SINGULAR-1NSERTIONS] CHO CE {
conponent [ ATTRI BUTE] QNane,
el ement [ ATTRI BUTE] QNane,
attribute [ ATTRI BUTE] ONane,
group [ ATTRI BUTE] ONane,
menber [ ATTRI BUTE] QNane
}!
type [ GROUP] Type
}
I nstanceO Type :: = DefinedObj ect d ass
bj ect d assFi el dType ::= SEQUENCE {
obj ectd ass [GROUP] Definednjectd ass,
fiel dName [ GROUP] Fi el dNane
}
Fi el dName ::= [ SI NGULAR- | NSERTI ONS] CHO CE {
fiel dNameAtt |[NAME AS "fiel dNanme"]
[ ATTRIBUTE] PrinitiveFi el dNanes,
fiel dName PrimtiveFi el dNanes
}
PrimtiveFi el dNanes ::= UTF8String
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I nf ormati onFronObj ects ::= [ HOLLOW | NSERTI ONS] SEQUENCE {
referencedObjects [GROUP] Referencedjects,
fi el dNane [ GROUP] Fi el dNane
}
Ref erencedObj ects :: = [ SI NGULAR- | NSERTI ONS] CHO CE {
obj ect [ GROUP] nj ect,
obj ect Set [ GROUP] bj ect Set
}
Insertions ::=
ENUVERATED { none, hollow, singular, uniform nultiform}
SequenceType ::= [ HOLLOWM | NSERTI ONS] SEQUENCE ({
i nsertions [ ATTRI BUTE] Insertions OPTI ONAL,
r oot [ GROUP] Conponent TypelLi st OPTI ONAL,
ext ensi onAndFi nal [ GROUP] [ HOLLOW | NSERTI ONS] SEQUENCE {
ext ensi on [ HOLLOW | NSERTI ONS] SEQUENCE {
exception Excepti onSpec OPTI ONAL,
addi ti ons [ GROUP] Ext ensi onAdditions OPTI ONAL
}1
r oot [ GROUP] Conponent TypelLi st OPTI ONAL
} OPTI ONAL
}
Component TypelLi st ::= SEQUENCE SIZE (1..MAX) OF
conmponent Type [ GROUP] Conponent Type
Component Type ::= [ NO I NSERTI ONS] CHO CE {
conponent [ GROUP] SequenceNanmedType,
optional SEQUENCE {
conponent [ GROUP] SequenceNanmedType,
def aul t Val ue OPTI ONAL
}i
component sOf Type
}
SequenceNanedType :: = NanmedType
(WTH COVPONENTS { ..., nenber ABSENT, item ABSENT })
Ext ensi onAddi ti ons ::= SEQUENCE SI ZE (1..MAX) OF
addi tion [ GROUP] ExtensionAddition
Ext ensi onAddi tion ::= [ NO I NSERTI ONS] CHO CE {
extensi onG oup ExtensionAdditionG oup,
conmponent Type [ GROUP] Conponent Type
}
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Ext ensi onAddi ti onGroup ::= [ HOLLOW | NSERTI ONS] SEQUENCE {
version [ ATTRI BUTE] Versi onNunber OPTI ONAL,
conmponent Types [ GROUP] Conponent Typeli st

}

Ver si onNunber ::= | NTEGER (2. . MAX)
Set Type ::= SequenceType

Choi ceOr Uni onType ::= [ HOLLOM | NSERTI ONS] SEQUENCE {
insertions [ATTRIBUTE] Insertions OPTI ONAL,
precedence [ATTRIBUTE] Precedenceli st OPTI ONAL,
r oot [ GROUP] AlternativeTypeli st,
ext ensi on [ HOLLOW | NSERTI ONS] SEQUENCE {
exception Excepti onSpec OPTI ONAL,
addi ti ons [ GROUP] ExtensionAdditionAlternatives OPTI ONAL
} OPTI ONAL

}
PrecedencelLi st ::= [LIST] SEQUENCE SIZE (1..MAX) OF nenber QName

Al ternativeTypelLi st ::= SEQUENCE SIZE (1..MAX) OF
conmponent [ GROUP] Choi ceOr Uni onNanedType

Choi ceOr Uni onNanmedType :: = NanedType
(WTH COVWPONENTS { ..., item ABSENT, sinpleContent ABSENT })

Ext ensi onAddi ti onAl ternatives ::= SEQUENCE SIZE (1..MAX) OF
addition [ GROUP] ExtensionAdditionAlternative

Ext ensi onAddi ti onAlternative ::= [ NO I NSERTI ONS] CHO CE {
extensi onG oup ExtensionAdditionAlternativesG oup,
conmponent [ GROUP] Choi ceOr Uni onNanedType

}

Ext ensi onAddi ti onAl ternati vesG oup ::= [ HOLLOM I NSERTI ONS] SEQUENCE {
version [ ATTRI BUTE] Versi onNunber OPTI ONAL,
alternatives [GROUP] AlternativeTypeli st

}

Choi ceType ::= Choi ceOr Uni onType
(WTH COVPONENTS { ...,

precedence ABSENT,

root (W TH COVPONENT (| NCLUDES Choi ceNanedType)),

ext ensi on (WTH COVMPONENTS { ...,

addi tions (WTH COVPONENT (W TH COVPONENTS { ...,
ext ensi onG oup (W TH COVPONENTS { ...,
alternatives (WTH COVPONENT

Legg Experi ment al [ Page 107]



RFC 4912 Abstract Syntax Notation X July 2007

(1 NCLUDES Choi ceNanedType)) }),
conponent (1 NCLUDES Choi ceNanedType) })) }) })

Choi ceNanedType ::= Choi ceOr Uni onNanedType
(WTH COVMPONENTS { ..., nember ABSENT })

Uni onType ::= Choi ceOr Uni onType
(WTH COVPONENTS { ...,
i nsertions ABSENT,
root (W TH COVPONENT (I NCLUDES Uni onNanedType)),
extensi on (WTH COVMPONENTS { ...,
addi tions (WTH COVPONENT (W TH COVPONENTS { ...,
ext ensi onG oup (W TH COVPONENTS { ...,
alternatives (WTH COVPONENT
(1 NCLUDES Uni onNanmedType)) }),
conmponent (I NCLUDES Uni onNanedType) })) }) })

Uni onNanmedType ::= Choi ceOr Uni onNanedType
(WTH COWPONENTS { ...,
conponent ABSENT,
el ement ABSENT,
attri bute ABSENT,
group ABSENT 1})

Sequencef O Li st Type ::= SEQUENCE {
m nSi ze [ ATTRI BUTE] | NTEGER (0..MAX) OPTI ONAL,
maxSi ze [ ATTRI BUTE] | NTEGER (0..MAX) OPTI ONAL,
component [ GROUP] NanmedType
(WTH COVPONENTS { ...,

attribute ABSENT,

nmenber ABSENT,

si npl eCont ent ABSENT })

}

SequenceO Type ::= SequenceOf OrLi st Type
(WTH COVMPONENTS { ...,
conmponent (W TH COMPONENTS { ..., item ABSENT }) })

Set Of Type ::= SequenceO Type

Li st Type ::= SequenceX OrLi st Type
(WTH COVPONENTS { ...,
component (W TH COMPONENTS { ...,
conmponent ABSENT,
el ement ABSENT,
group ABSENT }) })

Constrai nedType ::= [ HOLLOW | NSERTI ONS] SEQUENCE {

Legg Experi ment al [ Page 108]



[ GROUP] Constrai nt

[ GROUP]

Abstract Syntax Notation X

[ GROUP] [ NO- | NSERTI ONS] CHO CE {
El enent Set Specs,

User Def i nedConstrai nt,
Tabl eConstrai nt,
Cont ent sConstr ai nt

RFC 4912
type [ GROUP] Type,
constrai nt
}
Constraint ::= SEQUENCE {
const r ai nt Spec
subt ype
const rai nedBy
tabl e
contents
} L]
exception
}

User Def i nedConstr ai nt

}

annot ati on
par anet ers

Const rai nt Par aneters

User Def i nedConst r ai nt Par anet er

par anet er [ GROUP]

val uePar anet er SEQUENCE{
type [ GROUP]
val ue [ GROUP]

}1

val ueSet Par anet er SEQUENCE {
type [ GROUP]
val ueSet [ GROUP]

}1

obj ect Par anet er SEQUENCE {
obj ect d ass [ GROUP]
obj ect [ GROUP]

objectSetParaneter SEQUENCE {
obj ectd ass [ GROUP]
obj ect Set [ GROUP]

}1

t ypePar anet er SEQUENCE {
type [ GROUP]

ciassParaneter SEQUENCE {
obj ect d ass [ GROUP]

}

}
Tabl eConstrai nt ::= SEQUENCE {

Legg

Excepti onSpec OPTI ONAL

: 1= [ HOLLOW | NSERTI ONS] SEQUENCE {
Annot ati on OPTI ONAL,
[ GROUP] Constraint Paraneters OPTI ONAL

: = SEQUENCE SI ZE (1..MAX) OF
User Def i nedConst r ai nt Par anet er

© 1= [ SI NGULAR- | NSERTI ONS] CHOI CE {

Type,
Val ue

Type,
Val ueSet

Def i nedbj ect d ass,
bj ect

Def i nedObj ect d ass,
hj ect Set

Type

Def i nedObj ect d ass
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obj ect Set [ GROUP] nj ect Set,
conmponent Rel ati on [ GROUP] At Notations OPTI ONAL
}
At Notations ::= SEQUENCE SIZE (1..MAX) OF
restrictBy AtNotation
At Not ation ::= Markup
Cont ent sConstrai nt ::= SEQUENCE {
contai ning Type OPTI ONAL,
encodedBy Val ue OPTI ONAL
} ((WTH COVPONENTS { ..., containing PRESENT }) |
(WTH COMPONENTS { ..., encodedBy PRESENT }))
Excepti onSpec ::= SEQUENCE {
type [ GROUP] Type,
value [GROUP] Val ue
}
Val ue ::= [ NO I NSERTI ONS] CHO CE {
literal ValueAtt [NAME AS "literal Value"] [ATTRI BUTE] UTF8Stri ng,
l'iteral Val ue El enment For nLi t er al Val ue,
val ueRef [ NAME AS "val ue"] [ATTRI BUTE] ONane,
val ue El enent For mNot at i onal Val ue
}
El ement For nii t eral Val ue ::= Markup
-- If asnx:literal="fal se" then the governing type of
-- HE enent FornLiteral Val ue i s El enent For mNot at i onal Val ue.
El enment For mNot at i onal Val ue ::= [ HOLLOWM | NSERTI ONS] SEQUENCE {
annotation Annotation OPTI ONAL,
definition [GROUP] [NO I NSERTIONS] CHO CE {
ref erence [ GROUP] Reference,
expanded ExpandedVal ue,
frontoj ects I nf or mat i onFr onbj ect s,
openTypeVal ue SEQUENCE {
type [ GROUP] Type,
val ue [ GROUP] Val ue
}!
conponent s [ GROUP] Conponent Val uelLi st
}
}
Ref erence ::= SEQUENCE {
r ef [ ATTRI BUTE] Nan®,

context [ATTRI BUTE] AnyURl OPTI ONAL
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}

ExpandedVal ue ::= SEQUENCE {
nanme [ ATTRI BUTE] NCNane OPTI ONAL,
nodul e Ref erencedModul e OPTI ONAL,
val ue [ GROUP] Val ue

}

Conponent Val ueLi st ::= SEQUENCE SI ZE (1.. MAX) OF
conmponent [ GROUP] NanedVal ue

NanmedVal ue ::= [ SI NGULAR- | NSERTI ONS] CHO CE {
conponent CGeneri cNanedVal ue,
el ement CGeneri cNanedVal ue,
attribute CGeneri cNanedVal ue,
group Ceneri cNanedVal ue,
menber Gener i cNanedVal ue,
item Ceneri cNanedVal ue,
si npl eCont ent  Generi cNanmedVal ue

}

Ceneri cNanedVal ue :: = SEQUENCE {
nane [ ATTRI BUTE] ONane,
val ue [GROUP] Val ue

}

Val ueSet ::= [ NO I NSERTI ONS] CHO CE {
val ueSet Ref [ NAME AS "val ueSet"] [ATTRI BUTE] Nane,

-- valueSetRef is not used in this version
val ueSet El enent For nVal ueSet

}

El enent For nVal ueSet ::= [ HOLLOW | NSERTI ONS] SEQUENCE {
annot ati on Annotati on OPTI ONAL,
definition [GROUP] [NO I NSERTIONS] CHO CE {

el ement Set Specs [ GROUP] El enent Set Specs
}

}

El ement Set Specs ::= [ HOLLOWM | NSERTI ONS] SEQUENCE {
r oot [ GROUP] Val ueEl enment Set Spec,
extension [HOLLOW I NSERTI ONS] SEQUENCE {

additions [GROUP] Val ueEl enent Set Spec OPTI ONAL
} OPTI ONAL
}
Val ueEl enent Set Spec :: = El enent Set Spec

(W TH COMPONENTS { ...,
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obj ect ABSENT,
obj ect Set ABSENT,
uni on (W TH COVMPONENT (I NCLUDES Val ueEl enent Set Spec) ),
intersection (WTH COMWONENT (I NCLUDES Val ueEl enent Set Spec) ),
al | (WTH COVPONENTS { ...,

el enent s
except

El enent Set Spec :: =

l'i teral Val ue

(1 NCLUDES Val ueEl enent Set Spec),
(1 NCLUDES Val ueEl enent Set Spec) }) })

[ SI NGULAR- | NSERTI ONS] CHO CE {
El enment For nLi t er al Val ue,

val ue El enent For mNot at i onal Val ue,

i ncl udes Type,

range Val ueRange,

si ze Constrai nt,

typeConstraint Type,

from Constrai nt,

wi t hConmponent Constrai nt,

wi t hConponents Ml tipl eTypeConstraints,

pattern Val ue,

obj ect El enent For nbj ect

obj ect Set El enent For nObj ect Set

uni on El enent Set SpeclLi st ,

i ntersection El enent Set SpeclLi st ,

al | SEQUENCE {
el ement s [ GROUP] El enent Set Spec OPTI ONAL,
except El enent Set Spec

}

}

El enent Set SpeclLi st

: 1= SEQUENCE S| ZE (2..MAX) OF

el ement s [C—:RClJPj El enent Set Spec

Val ueRange ::= SEQUENCE {

m ni rum [ GROUP] [ NO- | NSERTI ONS] CHO CE {
m nl ncl usi ve EndVal ue,
m nExcl usi ve EndVal ue

} DEFAULT minl ncl usive:{},

maxi mum [ GROUP] [ NO I NSERTI ONS] CHO CE {
max| ncl usi ve EndVal ue,
maxExcl usi ve EndVal ue

} DEFAULT maxlI ncl usi ve: {}

}

EndVal ue ::= [ HOLLOM | NSERTI ONS] SEQUENCE ({
val ue [GROUP] Val ue OPTI ONAL
}

Mul ti pl eTypeConstraints ::= [ HOLLOWM | NSERTI ONS] SEQUENCE {
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parti al [ ATTRI BUTE] BOOLEAN DEFAULT FALSE,
typeConstraints [CGROUP] TypeConstraints

}

TypeConstraints ::= SEQUENCE SIZE (1..MAX) OF
nanedConstrai nt [ GROUP] NanmedConstr ai nt

NamedConstraint ::= [ SI NGULAR- | NSERTI ONS] CHO CE {
conponent CGeneri cNanedConstraint,
el enent Ceneri cNanmedConstrai nt,
attribute Ceneri cNanmedConstrai nt,
group CGeneri cNanedConstrai nt,
menber Ceneri cNanedConstrai nt,
item CGeneri cNanmedConstrai nt,
si mpl eContent  Generi cNamedConstrai nt
}

CGeneri cNanedConstraint ::= [ HOLLOWM I NSERTI ONS] SEQUENCE {
nane [ ATTRI BUTE] ONane,
use [ ATTRI BUTE] PresenceConstrai nt OPTI ONAL,
constraint [GROUP] Constraint OPTI ONAL

}

PresenceConstrai nt ::= ENUVERATED { present, absent, optional }

bj ectd ass ::= [SI NGULAR- | NSERTI ONS] CHO CE {
classRef [NAME AS "class"] [ATTRI BUTE] ONane,
cl ass El ement For nbj ect d ass

}

Def i nedObj ect d ass ::= Objectd ass
(WTH COVPONENTS { ...,
class (WTH COVWPONENTS { ...,
definition (WTH COVMWPONENTS { ...,
obj ect O assDefn ABSENT }) }) })

El enent For nbj ect d ass :: = [ HOLLOW | NSERTI ONS] SEQUENCE {
annotation Annotation OPTI ONAL,
definition [GROUP] [NO I NSERTIONS] CHO CE {
ref erence [ GROUP] Reference,
expanded ExpandedObj ect d ass,
obj ect d assDefn [ GROUP] Obj ect Cl assDefn

}

ExpandedObj ect O ass ::= SEQUENCE {
name [ ATTRI BUTE] NCNane OPTI ONAL,
nodul e Ref erencedMbdul e OPTI ONAL,
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objectd ass [GROUP] bjectd ass

}
bj ect d assDefn ::= SEQUENCE SI ZE (1..MAX) OF
fiel dSpec [ GROUP] Fi el dSpec
Fi el dSpec ::= [ SI NGULAR- | NSERTI ONS] CHO CE {
typeField TypeFi el d,
val ueFi el d Val ueFi el d,
val ueSetFiel d Val ueSet Fi el d,
objectField hj ect Fi el d,
objectSetField bjectSetField,
opti onal Optional Field
}
Optional Field ::= SEQUENCE {
field [ GROUP] [ SI NGULAR- I NSERTI ONS] CHO CE {
typeField TypeFi el d,
val ueFi el d Val ueFi el d,
val ueSet Fiel d Val ueSet Fi el d,
objectField bj ect Fi el d,

objectSetField bjectSetField

1
default Setting OPTI ONAL
} (WTH COVPONENTS { ...,
field (WTH COVWONENTS { typeField PRESENT }),
default (W TH COVPONENTS { ...,
val ue ABSENT,
val ueSet ABSENT,
obj ect ABSENT,
obj ect Set ABSENT }) } |
W TH COVPONENTS { ...,
field (WTH COVPONENTS { val ueFi el d PRESENT }),
default (WTH COMWPONENTS { ...,
type ABSENT,
val ueSet ABSENT,
obj ect ABSENT,
obj ect Set ABSENT }) } |
W TH COVPONENTS { ...,
field (WTH COVWONENTS { val ueSet Fi el d PRESENT }),
default (WTH COMWPONENTS { ...,
type ABSENT,
val ue ABSENT,
obj ect ABSENT,
obj ect Set ABSENT }) } |
W TH COVPONENTS { ...,
field (WTH COVPONENTS { objectFi eld PRESENT }),
default (WTH COMWPONENTS { ...,
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type ABSENT,
val ue ABSENT,
val ueSet ABSENT,
obj ect Set ABSENT }) } |
W TH COVPONENTS { ...,
field (WTH COVWONENTS { object Set Fi el d PRESENT }),
default (WTH COVWPONENTS { ...,
type ABSENT,
val ue ABSENT,
val ueSet ABSENT,
obj ect ABSENT }) })

TypeField ::= SEQUENCE {
annotation Annotation OPTI ONAL,
name [ ATTRI BUTE] TypeFi el dRef erence
}
TypeFi el dRef erence :: = TypeReference
Val ueFi el d ::= SEQUENCE ({
annotati on Annotation OPTI ONAL,
nane [ ATTRI BUTE] Val ueFi el dRef er ence,
uni que [ ATTRI BUTE] BOCOLEAN OPTI ONAL,
gover nor [ GROUP] [ SI NGULAR- | NSERTI ONS] CHO CE {
type [ GROUP] Type,
typeFronField Fiel dName
}
} ((WTH COVWONENTS { ..., unique ABSENT }) |
(WTH COVPONENTS { ...,
governor (WTH COVPONENTS { ..., typeFronField ABSENT }) }))
Val ueFi el dRef erence ::= Val ueRef erence
Val ueSet Fi el d ::= SEQUENCE ({
annotation Annotation OPTI ONAL,
nane [ ATTRI BUTE] Val ueSet Fi el dRef er ence,
gover nor [ GROUP] [ SI NGULAR- I NSERTI ONS] CHO CE {
type [ GROUP] Type,
typeFrontield Fiel dName
}
Val ueSet Fi el dRef erence ::= TypeRef erence
hjectField ::= SEQUENCE {
annot ati on Annot ati on OPTI ONAL,
nane [ ATTRI BUTE] Obj ect Fi el dRef er ence,

obj ectd ass [GROUP] Definednjectd ass
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}
oj ect Fi el dRef erence :: = (Obj ect Ref erence
hj ect SetField ::= SEQUENCE ({
annot ati on Annot ati on OPTI ONAL,
name [ ATTRI BUTE] Obj ect Set Fi el dRef er ence,
obj ectd ass [GROUP] Definedojectd ass
}
hj ect Set Fi el dRef erence :: = Obj ect Set Ref er ence
hj ect ::= [NO I NSERTI ONS] CHO CE {
obj ect Ref [ NAME AS "object"] [ATTRI BUTE] QNane,
obj ect El emrent For nbj ect
}
El ement For mbj ect ::= [ HOLLOW | NSERTI ONS] SEQUENCE {
annotation Annotation OPTI ONAL,
definition [GROUP] [SINGULAR-INSERTIONS] CHO CE {
reference [ GROUP] Ref erence,
expanded Expandedbj ect
fronbjects Informati onFronthj ects,
fields [ GROUP] nj ect Defn
}
}
ExpandedObj ect ::= SEQUENCE {
name [ ATTRI BUTE] NCNane OPTI ONAL,
nodul e Ref erencedMbdul e OPTI ONAL,
obj ect [GROUP] bject
}
hjectDefn ::= SEQUENCE OF field FieldSetting
FieldSetting ::= [ HOLLOW | NSERTI ONS] SEQUENCE {
nane [ ATTRI BUTE] NCNane,
setting [GROUP] Setting
}
Setting ::= CHO CE {
type [ GROUP] Type,
val ue [ GROUP] Val ue,
val ueSet [ GROUP] Val ueSet,
obj ect [ GROUP] nj ect,
obj ect Set [GROUP] Obj ect Set
}
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bj ect Set ::= [ NO I NSERTI ONS] CHO CE {
obj ect Set Ref [ NAVE AS "objectSet"] [ATTRI BUTE] QNane,
obj ect Set El enent For nObj ect Set

}

El enent For nbj ect Set :: = [ HOLLOW | NSERTI ONS] SEQUENCE {
annotation Annotation OPTI ONAL,
definition [GROUP] [NO- I NSERTIONS] CHO CE {
ref erence [ GROUP] Reference,
expanded ExpandedObj ect Set
obj ect Set Spec [ GROUP] hj ect Set Spec,
fromoj ects I nf or mat i onFronObj ect s

}

ExpandedObj ect Set :: = SEQUENCE {
name [ ATTRI BUTE] NCNane OPTI ONAL,
nodul e Ref er encedModul e OPTI ONAL,
obj ect Set [ GROUP] bj ect Set

}

hj ect Set Spec :: = [ HOLLOW | NSERTI ONS] SEQUENCE {
r oot [ GROUP] nj ect El emrent Set Spec OPTI ONAL,
extension [HOLLOW | NSERTI ONS] SEQUENCE {
additions [GROUP] Object El enent Set Spec OPTI ONAL
} OPTI ONAL
} ((WTH COVMPONENTS { ..., root PRESENT }) |
(WTH COMPONENTS { ..., extension PRESENT }))

bj ect El enent Set Spec :: = El enent Set Spec

(WTH COWPONENTS { ...,
l'iteral Val ue ABSENT,
val ue ABSENT,
i ncl udes ABSENT,
range ABSENT,
si ze ABSENT,
typeConstrai nt ABSENT,
from ABSENT,
wi t hConponent ABSENT,
wi t hConmponents  ABSENT,
pattern ABSENT,

July 2007

uni on (W TH COVMPONENT (| NCLUDES Ohj ect El enmrent Set Spec) ),
i ntersection (W TH COVMPONENT (| NCLUDES Obj ect El enrent Set Spec) ),

al | (WTH COVPONENTS { ...,
el ement s (1 NCLUDES bj ect El enrent Set Spec) ,

except (1 NCLUDES bj ect El enent Set Spec) }) })

Encodi ngCont rol Sections ::= SEQUENCE SI ZE (1..MAX) OF
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section [ GROUP] Encodi ngControl Secti on

Encodi ngControl Section ::= [ SI NGULAR- | NSERTI ONS] CHO CE {
gser [NAME AS "GSER'] GSER- Encodi ngl nstructi onAssi gnnent Li st,
xer [ NAME AS "XER'] XER- Encodi ngl nst ructi onAssi gnnment Li st
-- plus encoding control sections
-- for other encoding rules in the future

}
ENCODI NG- CONTROL RXER

SCHEMA- I DENTITY "urn:oid:1.3.6.1.4.1.21472.1.0. 1"
TARGET- NAMESPACE "urn:ietf: paranms: xnl : ns: asnx" PREFI X "asnx"

COMPONENT nodul e Modul eDefinition
COVPONENT literal [ATTRI BUTE] BOOLEAN
END
Appendi x B. ASN. X for ASN. X
Thi s appendi x i s non-nornative.

<?xm version="1.0"?>

<asnx: nodul e xnml ns: asnx="urn:ietf:parans: xnl : ns: asnx"
nane=" Abst ract Synt axNot ati on- X"
identifier="1.3.6.1.4.1.21472.1.0.1"
schemaldentity="urn:oid:1.3.6.1.4.1.21472.1.0.1"
t ar get Nanespace="urn: i etf: parans: xnl : ns: asnx"
target Prefi x="asnx"
extensibilitylnplied="true">

<annot at i on>

Copyright (C The I ETF Trust (2007). This version of
this ASN. X nodule is part of RFC 4912; see the RFC itself
for full legal notices.

Regarding this ASN. X nodul e or any portion of it, the author
makes no guarantees and is not responsible for any damage
resulting fromits use. The author grants irrevocabl e perm ssion
to anyone to use, nodify, and distribute it in any way that does
not dinmnish the rights of anyone el se to use, nodify, and
distribute it, provided that redistributed derivative works do
not contain m sleading author or version infornmation
Derivative works need not be licensed under simlar terns.
</ annot ati on>
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<i nport name="GSER- Encodi ngl nstructi onNot ati on"
identifier="1.3.6.1.4.1.21472.1.0.2"
schenal dentity="urn:oid:1.3.6.1.4.1.21472.1.0. 2"
nanespace="urn:ietf: paramnms: xm :ns:asnx"/>

<i nport name="XER- Encodi ngl nstructi onNot ati on"
identifier="1.3.6.1.4.1.21472.1.0.3"
schemal dentity="urn:oid:1.3.6.1.4.1.21472.1.0. 3"
namespace="urn:ietf:parans: xnm : ns: asnx"/>

<nanmedType nane="Mdul eDefi nition">
<type>
<sequence insertions="hol | ow'>
<opti onal >
<el ement nanme="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<opti onal >
<attribute name="format" versionlndi cator="true">
<t ype>
<constrai ned type="asnx: UTF8Stri ng">
<literal Val ue>1. 0</Iiteral Val ue>
<ext ensi on/ >
</ constr ai ned>
</type>
</attribute>
<default literal Val ue="1.0"/>
</ opti onal >
<attribute name="nane" type="asnx: Mdul eReference"/>
<opti onal >
<attribute nane="identifier" type="asnx:Definitiveldentifier"/>
</ optional >
<opti onal >
<attribute name="schemal dentity" type="asnx: AnyURl"/>
</ opti onal >
<opti onal >
<attribute nane="t ar get Nanespace" type="asnx: AnyURl "/ >
</ optional >
<opti onal >
<attribute nanme="targetPrefix" type="asnx: NCNane"/>
</ opti onal >
<opti onal >
<attribute nane="tagDefault" type="asnx: TagDefault"/>
<default literal Val ue="automatic"/>
</ opti onal >
<opti onal >
<attribute name="extensibilitylnplied" type="asnx: BOOLEAN'/>
<default literal Value="fal se"/>
</ optional >
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<opti onal >
<el enent nanme="export">
<annotation> export is not used in this version </annotation>
<type>
<sequence/ >
</type>
</ el enent >
</ opti onal >
<opti onal >
<group nane="inports" type="asnx:|nportlList"/>
</ opti onal >
<opti onal >
<group nane="assi gnnents" type="asnx: Assi gnnentList"/>
</ opti onal >
<opti onal >
<el enent name="encodi ngControl s"
t ype="asnx: Encodi ngCont r ol Secti ons"/ >
</ optional >
</ sequence>
</type>
</ nanedType>

<nanmedType nane="Mdul eRef erence" type="asnx: TypeReference"/>

<nanmedType nane="Definitiveldentifier"
t ype="asnx: OBJECT- | DENTI FI ER"/ >

<nanmedType name="TagDefaul t">

<type>
<enuner at ed>
<enuneration name="explicit"/>
<enuneration name="inplicit"/>
<enuneration name="automatic"/>
</ enuner at ed>

</type>

</ nanedType>

<namedType nanme="Annotation" type="asnx: Markup"/>

<nanmedType name="I|nportList">

<type>
<sequenceCf ninSize="1">
<el enent name="inport" type="asnx:|nport"/>
</ sequence >

</type>

</ nanedType>

<nanmedType nane="I| nport">
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<type>
<sequence>
<opti onal >
<attribute name="nane" type="asnx: Mdul eReference"/>
</ opti onal >
<opti onal >
<attribute nane="identifier" type="asnx:Definitiveldentifier"/>
</ opti onal >
<opti onal >
<attribute nanme="scheral dentity" type="asnx: AnyURl "/ >
</ opti onal >
<opti onal >
<attribute nane="nanespace" type="asnx: AnyURl "/>
</ opti onal >
<opti onal >
<attribute nanme="schermalLocation" type="asnx: AnyURl "/ >
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nane="Assi gnnment Li st">
<type>
<sequenceX ninSize="1">
<group nane="assi gnnment" type="asnx: Assi gnnent"/>
</ sequence >
</type>
</ nanedType>

<nanmedType nane="Assi gnnent ">
<t ype>
<choi ce insertions="none">
<el enent name="nanedType" type="asnx: TypeAssi gnnment"/>
<el enent name="nanedVal ue" type="asnx: Val ueAssi gnnent"/>
<el enent nanme="nanedVal ueSet "
t ype="asnx: Val ueSet TypeAssi gnnent "/ >
<el enent nanme="nanedC ass" type="asnx: Obj ect Cl assAssi gnnent"/ >
<el enent nanme="nanedObj ect" type="asnx: Qbj ect Assi gnnent"/ >
<el enent name="nanedObj ect Set" type="asnx: Cbj ect Set Assi gnnment"/ >
<group nane="conponent" type="asnx: TopLevel NamedType"/>
</ choi ce>
</type>
</ nanedType>

<namedType nane="TypeAssi gnnent" >
<type>

<sequence>

<opti onal >
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<el enent nane="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<attribute name="nane" type="asnx: TypeReference"/>
<group nane="type" type="asnx: Type"/>
</ sequence>
</type>
</ nanedType>

<namedType nane="TypeRef erence" >

<type>
<constrai ned type="asnx: UTF8Stri ng">
<pattern literal Value="[ A-Z]\ws(-\w+)*"/>
<I-- \wis equivalent to [a-zA-Z0-9] -->
</ constrai ned>

</type>

</ nanedType>

<nanmedType nane="Val ueAssi gnnent ">
<t ype>
<sequence>
<opti onal >
<el enent name="annot ati on" type="asnx: Annot ati on"/>
</ opti onal >
<attribute nane="nane" type="asnx: Val ueRef erence"/>
<group nane="type" type="asnx: Type"/>
<group nane="val ue" type="asnx: Val ue"/>
</ sequence>
</type>
</ nanedType>

<namedType nane="Val ueRef erence" type="asnx:ldentifier"/>

<namedType nanme="Identifier">
<type>
<constrai ned type="asnx: UTF8Stri ng">
<pattern literal Value="[a-z]\wW-\w+)*"/>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nane="Val ueSet TypeAssi gnnent ">
<type>
<sequence>
<optional >
<el ement nanme="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<attribute nanme="nane" type="asnx: TypeReference"/>
<group nane="type" type="asnx: Type"/>
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<group nane="val ueSet" type="asnx: Val ueSet"/>
</ sequence>

</type>

</ nanedType>

<nanmedType nane="(bj ect Cl assAssi gnnent ">

<t ype>
<sequence>
<opti onal >

<el enent name="annot ati on" type="asnx: Annotati on"/>

</ opti onal >
<attribute nane="nane" type="asnx: Cbjectd assReference"/>
<group nane="objectd ass" type="asnx: Obj ectd ass"/>
</ sequence>

</type>

</ nanedType>

<namedType nane="Obj ect Cl assRef erence" >

<t ype>
<constrai ned type="asnx: UTF8Stri ng">
<pattern literal Value="[ A-Z] [ A-Z0-9] *(-[ A-Z0-9] +) *"/ >
</ constrai ned>

</type>

</ nanedType>

<namedType nane="bj ect Assi gnnent " >
<type>
<sequence>
<opti onal >
<el enent nane="annot ati on" type="asnx: Annotation"/>
</ optional >
<attribute nanme="nane" type="asnx: (bject Reference"/>
<group nane="objectd ass" type="asnx: Defi nedbjectd ass"/>
<group nane="object" type="asnx: Cbject"/>
</ sequence>
</type>
</ nanedType>

<namedType nanme="(bj ect Ref erence" type="asnx: Val ueRef erence"/ >

<nanmedType nane="(bj ect Set Assi gnnent ">
<type>
<sequence>
<optional >
<el ement nanme="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<attribute name="nanme" type="asnx: Object Set Ref erence"/>
<group nane="objectd ass" type="asnx: Defi nedbjectd ass"/ >
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<group nane="objectSet" type="asnx: CbjectSet"/>
</ sequence>

</type>

</ nanedType>

<nanmedType nane="Obj ect Set Ref erence" type="asnx: TypeRef erence"/ >

<nanedType name="ToplLevel NanedType" >
<type>
<constrai ned type="asnx: NamedType" >
<wi t hConponents partial ="true">
<el enent nane="conponent ">
<wi t hConponents partial ="true">
<group nane="definition">
<wi t hConponents partial ="true">
<group nane="reference" use="absent"/>
</w t hConponent s>
</ group>
</ w t hConponent s>
</ el ement >
<el ement nanme="el enent">
<wi t hConponents partial ="true">
<group nane="definition">
<wi t hConponents partial ="true">
<group nane="reference" use="absent"/>
</ wi t hConponent s>
</ group>
</w t hConponent s>
</ el emrent >
<el ement name="attribute">
<wi t hConponents partial ="true">
<group nane="definition">
<wi t hConponents partial ="true">
<group nane="reference" use="absent"/>
</w t hConponent s>
</ group>
</ w t hConponent s>
</ el ement >
<el enent name="group" use="absent"/>
<el enent name="nenber" use="absent"/>
<el enent name="itent use="absent"/>
<el enent nane="si npl eContent"” use="absent"/>
</ w t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nane="NanedType" >
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<t ype>
<choi ce insertions="singul ar">
<el enent name="conponent" type="asnx: El enent"/>
<el enent name="el ement" type="asnx: El enent"/>
<el enent name="attribute" type="asnx:Attribute"/>
<el enent nanme="group" type="asnx: | nvi si bl eNamedType"/ >
<el enent name="nenber" type="asnx:|nvisibl eNamedType"/>
<el enent name="itent type="asnx:Invisi bl eNanedType"/>
<el enent name="si npl eContent" type="asnx: I nvi si bl eNamedType"/ >
</ choi ce>
</type>
</ nanedType>

<namedType nanme="Attribute">
<type>
<constrai ned type="asnx: Generi cNanedType" >
<wi t hConponents partial ="true">
<group nane="definition">
<wi t hConponents partial ="true">
<group nane="local ">
<wi t hConponents partial ="true">
<attribute nanme="typeAsVersion" use="absent"/>
</w t hConponent s>
</ group>
</ w t hConponent s>
</ group>
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nanme="El emrent ">
<type>
<constrai ned type="asnx: Generi cNanedType" >
<wi t hConponents partial ="true">
<group nane="definition">
<wi t hConponents partial ="true">
<group nane="local ">
<wi t hConponents partial ="true">
<attribute name="versionl ndi cator" use="absent"/>
</w t hConponent s>
</ group>
</ w t hConponent s>
</ group>
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>
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<namedType nane="I nvi si bl eNanedType" >
<type>
<constrai ned type="asnx: Generi cNanedType" >
<wi t hConponents partial ="true">
<group nane="definition">
<wi t hConponents partial ="true">
<group nane="reference" use="absent"/>
<group nane="local ">
<wi t hConponents partial ="true">
<attribute nanme="typeAsVersion" use="absent"/>
<attribute name="versionlndi cator" use="absent"/>
</ w t hConponent s>
</ group>
</ wi t hConponent s>
</ group>
</w t hConponent s>
</ constr ai ned>
</type>
</ nanedType>

<namedType nane="Generi cNanmedType" >
<type>
<sequence insertions="hol | ow'>
<opti onal >
<el enent nane="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<opti onal >
<attribute name="identifier" type="asnx:ldentifierO Enpty"/>
</ opti onal >
<group nane="definition">
<t ype>
<choi ce>
<group nane="reference" type="asnx: Defi nedConponent"/>
<group nane="local" type="asnx: Local Conponent"/>
</ choi ce>
</type>
</ group>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="Identifier O Enpty">
<type>
<constrai ned type="asnx: UTF8Stri ng">
<uni on>
<i ncl udes type="asnx:ldentifier"/>
<literal Val ue></1iteral Val ue>
</ uni on>
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</ constrai ned>
</type>
</ nanedType>

<nanmedType nane="Defi nedConponent" >
<type>
<constrai ned>
<type>
<sequence insertions="hol | ow'>
<group name="nane">
<type>
<choi ce insertions="none">
<attribute nanme="ref" type="asnx: QNane"/>

<attribute nanme="el enent Type" type="asnx: Nane"/>

</ choi ce>
</type>
</ group>
<opti onal >

<attribute nane="nanespace" type="asnx: AnyURl "/>

</ opti onal >
<opti onal >
<attribute nanme="context" type="asnx: AnyURl "/ >
</ opti onal >
<opti onal >

<attribute nane="enbedded" type="asnx: BOOLEAN'/ >

</ opti onal >
<opti onal >

July 2007

<group nane="prefixes" type="asnx: Encodi ngPrefixes"/>

</ opti onal >
</ sequence>
</type>
<uni on>
<wi t hConponents partial ="true">
<group name="nane">
<wi t hConponent s>
<attribute nane="ref" use="present"/>
</ w t hConponent s>
</ group>
<attribute name="nanmespace" use="absent"/>
</w t hConponent s>
<wi t hConponents partial ="true">
<group nane="nane">
<wi t hConponent s>
<attribute nanme="el enent Type" use="present"/>
</ wi t hConponent s>
</ group>
<attribute name="enbedded" use="absent"/>
</ w t hConponent s>
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</ uni on>

</ constrai ned>
</type>
</ nanedType>

<nanmedType nane="Local Conponent ">
<t ype>
<sequence>
<attribute name="nanme" type="asnx: NCNane"/ >
<opti onal >
<attribute nanme="typeAsVersion" type="asnx: BOOLEAN'/ >
</ optional >
<opti onal >
<attribute nanme="versionlndicator" type="asnx: BOOLEAN'/ >
</ opti onal >
<group nane="type" type="asnx: Type"/>
</ sequence>
</type>
</ nanedType>

<narmedType name="Type">
<type>
<choi ce insertions="none">
<attribute nane="type" identifier="typeRef" type="asnx: QNane"/>
<el enent nane="type" type="asnx: El enent For mlype"/ >
</ choi ce>
</type>
</ nanedType>

<nanmedType nane="El enent For nType" >
<t ype>
<sequence insertions="hol | ow'>
<opti onal >
<el enent name="annot ati on" type="asnx: Annotati on"/>
</ opti onal >
<opti onal >
<attribute name="explicit" type="asnx: BOOLEAN'/ >
</ opti onal >
<group nane="definition">
<type>
<choi ce>
<group nane="reference" type="asnx: DefinedType"/>
<el enent nane="expanded" type="asnx: ExpandedType"/>
<attribute name="ancestor">
<type>
<constrai ned type="asnx: | NTEGER' >
<r ange>
<m nl nclusive literal Val ue="1"/>
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</ range>
</ constrai ned>

</type>

</attribute>

<el enent
<el enent
<el enent
<el enent
<el enent
<el enent
<el enent
<el enent
<el enent

<el enent
<el enent
<el enent
<el enent
<el enent
<el enent
<el enent
<el enent

</ choi ce>

</type>
</ group>
</ sequence>
</type>
</ nanedType>

name="namedBi t Li st" type="asnx: NamedBitList"/>
name="namedNunber Li st" type="asnx: NamedNunber Li st"/>
name="enuner at ed" type="asnx: Enuner at edType"/ >
name="t agged" type="asnx: TaggedType"/>
nane="prefixed" type="asnx: Encodi ngPrefi xedType"/>
nane="sel ecti on" type="asnx: Sel ecti onType"/>
name="i nstanceX " type="asnx: | nstanceC Type"/>
name="fronCl ass" type="asnx: Cbj ect Cl assFi el dType"/>
nanme="fromObj ect s"
type="asnx: I nf or mati onFr onbj ect s"/ >
nane="sequence" type="asnx: SequenceType"/>
name="set" type="asnx: Set Type"/>

name="choi ce" type="asnx: Choi ceType"/>

nane="uni on" type="asnx: Uni onType"/ >
nane="sequence" type="asnx: SequenceX Type"/ >
name="set " type="asnx: Set O Type"/ >

nane="1ist" type="asnx:ListType"/>
nane="constrai ned" type="asnx: Constrai nedType"/>

<nanmedType nane="Defi nedType" >

<t ype>

<constrai ned>

<type>

<sequence>

<group name="nane">

<type>

<choi ce insertions="none">

<attribute name="ref" type="asnx: QNane"/>
<attribute nanme="el enent Type" type="asnx: Nane"/>
</ choi ce>

</type>
</ group>

<opti onal >

<attribute name="context" type="asnx: AnyURl "/>
</ opti onal >

<opti onal >

<attribute name="enbedded" type="asnx: BOOLEAN'/ >
</ optional >

Experi ment al [ Page 129]



RFC 4912 Abstract Syntax Notation X

</ sequence>
</type>
<uni on>
<wi t hConponents partial ="true">
<group name="nane">
<wi t hConponent s>
<attribute nanme="ref" use="present"/>
</ wi t hConponent s>
</ group>
</w t hConmponent s>
<wi t hConponents partial ="true">
<group nane="nane">
<wi t hConponent s>
<attribute nanme="el enent Type" use="present"/>
</ wi t hConponent s>
</ group>
<attribute name="enbedded" use="absent"/>
</ w t hConponent s>
</ uni on>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nane="ExpandedType" >
<t ype>
<sequence>
<opti onal >
<attribute name="nanme" type="asnx: NCNane"/ >
</ opti onal >
<opti onal >
<el enent nanme="nodul e" type="asnx: Ref erencedModul e"/ >
</ opti onal >
<group nane="type" type="asnx: Type"/>
</ sequence>
</type>
</ nanedType>

<narmedType nane="Ref er encedMbdul e" >
<type>
<sequence>
<opti onal >
<attribute nane="nane" type="asnx: Modul eRef erence"/>
</ optional >
<optional >

July 2007

<attribute name="identifier" type="asnx:Definitiveldentifier"/>

</ opti onal >
<opti onal >
<attribute nane="schenml dentity" type="asnx: AnyURl "/>
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</ optional >
</ sequence>
</type>
</ nanedType>

<nanmedType nane="NanedBitList">
<t ype>
<sequenceX ninSize="1">
<el enent name="nanedBit" type="asnx: NanedBit"/>
</ sequence >
</type>
</ nanedType>

<narmedType nane="NanedBit">
<type>
<sequence>
<attribute name="nanme" type="asnx: NCNane"/ >
<opti onal >
<attribute nane="identifier" type="asnx:ldentifier"/>
</ opti onal >
<attribute name="bit">
<type>
<constrai ned type="asnx: | NTEGER" >
<range>
<m nl nclusive literal Val ue="0"/>
</ range>
</ constrai ned>
</type>
</attribute>
</ sequence>
</type>
</ nanedType>

<namedType nane="NamedNunberLi st">
<type>
<sequenceCOf ninSize="1">
<el enent nanme="nanedNunber" type="asnx: NamedNunber"/>
</ sequence >
</type>
</ nanedType>

<nanmedType nane="NanmedNunber" >
<type>
<sequence>
<attribute name="nanme" type="asnx: NCNane"/ >
<opti onal >
<attribute nanme="identifier" type="asnx:ldentifier"/>
</ optional >
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<attribute nanme="nunber" type="asnx:|NTEGER'/ >
</ sequence>

</type>

</ nanedType>

<nanmedType nanme="Enuner at edType" >
<t ype>
<sequence>
<group nane="root" type="asnx: Enuneration"/>
<opti onal >
<el enent name="extensi on">
<type>
<sequence>
<opti onal >
<el enent name="exception" type="asnx: Excepti onSpec"/>
</ opti onal >
<opti onal >
<group nane="addi tions" type="asnx: Enuneration"/>
</ optional >
</ sequence>
</type>
</ el enent >
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType name="Enuneration">

<type>
<sequenceX ninSize="1">
<el enent nane="enuneration" type="asnx: Enunerationlteni/>
</ sequence >

</type>

</ nanedType>

<nanmedType nanme="Enunerationltent >
<t ype>
<sequence>
<attribute name="nanme" type="asnx: NCNane"/ >
<opti onal >
<attribute nanme="identifier" type="asnx:ldentifier"/>
</ optional >
<opti onal >
<attribute name="nunber" type="asnx:|NTECGER'/>
</ opti onal >
</ sequence>
</type>
</ nanedType>
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<nanmedType nane="Tag">
<type>
<sequence>
<opti onal >
<attribute nanme="tagCl ass" type="asnx: TagCl ass"/>
</ optional >
<attribute name="nunber">
<type>
<constrai ned type="asnx: | NTEGER" >
<r ange>
<m nlnclusive literal Val ue="0"/>
</ range>
</ constrai ned>
</type>
</attribute>
<opti onal >
<attribute nanme="taggi ng" type="asnx: Taggi ng"/>
</ optional >
</ sequence>
</type>
</ nanedType>

<nanedType name="TaggedType">

<type>
<sequence>
<conmponent sOf type="asnx: Tag"/>
<group nane="type" type="asnx: Type"/>
</ sequence>

</type>

</ nanedType>

<namedType nane="TagC ass">

<type>
<enuner at ed>
<enuner ati on name="uni versal "/ >
<enuner ati on name="application"/>
<enuneration nanme="private"/>
</ enuner at ed>

</type>

</ nanedType>

<namedType nane="Taggi ng" >

<type>
<enurmer at ed>
<enuneration name="explicit"/>
<enuneration name="inplicit"/>
</ enumer at ed>

</type>

Legg Experi ment al [ Page 133]



RFC 4912 Abstract Syntax Notation X July 2007

</ nanedType>

<namedType nane="Encodi ngPrefi xedType" >
<type>
<sequence insertions="hol | ow' >
<group nane="prefixes" type="asnx: Encodi ngPrefixes"/>
<group nane="type" type="asnx: Type"/>
</ sequence>
</type>
</ nanedType>

<nanedType nane="Encodi ngPrefi xes">

<t ype>
<sequenceX ni nSize="1">
<group nane="prefix" type="asnx: Encodi ngPrefix"/>
</ sequence >

</type>

</ nanedType>

<namedType nane="Encodi ngPrefix">
<type>
<choi ce insertions="singul ar">
<el enent name="TAG' identifier="tag" type="asnx: Tag"/>
<el enent nanme="GSER' identifier="gser"
t ype="asnx: GSER- Encodi ngl nstructi on"/ >
<el ement name="XER' identifier="xer"
t ype="asnx: XER- Encodi ngl nstruction"/>

<I-- plus encoding instructions
for other encoding rules in the future -->
</ choi ce>
</type>

</ nanedType>

<namedType nane="Sel ecti onType" >
<type>
<sequence>
<group nane="al ternative">
<type>
<choi ce insertions="singul ar">
<attribute name="conponent" type="asnx: QNane"/>
<attribute nanme="el ement” type="asnx: QNane"/ >
<attribute nane="attribute" type="asnx: QNane"/>
<attribute nanme="group" type="asnx: QNane"/>
<attribute nanme="nenber" type="asnx: QNane"/>
</ choi ce>
</type>
</ group>
<group nane="type" type="asnx: Type"/>

Legg Experi ment al [ Page 134]



RFC 4912 Abstract Syntax Notation X July 2007

</ sequence>
</type>
</ nanedType>

<nanmedType nane="I|nst anceX Type" type="asnx: Defi nedObj ect O ass"/>

<namedType nane="0bj ect Cl assFi el dType" >
<type>
<sequence>
<group nane="objectd ass" type="asnx: Defi nedbj ectd ass"/>
<group nane="fiel dName" type="asnx: Fi el dNane"/>
</ sequence>
</type>
</ nanedType>

<namedType name="Fi el dNane" >
<type>
<choi ce insertions="singular">
<attribute name="fiel dName" identifier="fieldNaneAtt"
type="asnx: PrinitiveFi el dNanes"/>
<el enent name="fiel dNane" type="asnx:PrimtiveFi el dNanes"/>
</ choi ce>
</type>
</ nanedType>

<nanmedType name="PrinitiveFi el dNames" type="asnx: UTF8String"/>

<namedType nane="I nf or mati onFr onCbj ect s" >
<type>
<sequence insertions="hol | ow'>
<group nane="referencedj ects" type="asnx: Ref erencedbj ects"/>
<group nane="fiel dNane" type="asnx: Fi el dNane"/>
</ sequence>
</type>
</ nanedType>

<namedType nane="Ref erencedCbj ect s" >

<type>
<choi ce insertions="singul ar">
<group nane="object" type="asnx: Cbject"/>
<group nane="objectSet" type="asnx: CbjectSet"/>
</ choi ce>

</type>

</ nanedType>

<nanmedType name="Insertions">

<type>
<enuner at ed>
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<enuner ati on nane="none"/>
<enuner ati on nanme="hol | ow'/ >
<enuner ati on name="si ngul ar"/>
<enuner ati on nane="uni fornt/>
<enuneration nane="nul ti forni/>
</ enuner at ed>

</type>

</ nanedType>

<namedType nanme="SequenceType">
<type>
<sequence insertions="hol | ow'>
<opti onal >
<attribute nanme="insertions" type="asnx:Insertions"/>
</ optional >
<opti onal >
<group nane="root" type="asnx: Conponent TypeList"/>
</ opti onal >
<opti onal >
<gr oup nane="ext ensi onAndFi nal ">
<type>
<sequence insertions="hol | ow'>
<el enent nanme="extensi on">
<type>
<sequence insertions="hol | ow'>
<opti onal >
<el enent name="exception" type="asnx: Excepti onSpec"/>
</ opti onal >
<opti onal >
<group nane="additions" type="asnx: Extensi onAdditions"/>
</ optional >
</ sequence>
</type>
</ el enent >
<opti onal >
<group nane="root" type="asnx: Conponent TypeList"/>
</ optional >
</ sequence>
</type>
</ group>
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType name="Conponent TypelLi st">

<type>
<sequenceCf ninSize="1">
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<group nane="conponent Type" type="asnx: Conponent Type"/>
</ sequence >

</type>

</ nanedType>

<nanmedType nane="Conponent Type" >
<t ype>
<choi ce insertions="none">
<group nane="conponent" type="asnx: SequenceNanmedType"/>
<el enent nanme="optional ">
<type>
<sequence>
<group nane="conponent" type="asnx: SequenceNanmedType"/>
<opti onal >
<el enent name="default" type="asnx: Val ue"/>
</ opti onal >
</ sequence>
</type>
</ el ement >
<el enent nanme="conponentsO" type="asnx: Type"/>
</ choi ce>
</type>
</ nanedType>

<namedType nane="SequenceNanedType" >
<type>
<constrai ned type="asnx: NanmedType" >
<wi t hConponents partial ="true">
<el enent nanme="nenber" use="absent"/>
<el enent nane="iten!' use="absent"/>
</ w t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nane="Ext ensi onAdditi ons" >

<t ype>
<sequenceX ninSize="1">
<group nane="addition" type="asnx: Extensi onAddition"/>
</ sequence >

</type>

</ nanedType>

<namedType nane="Ext ensi onAdditi on">
<type>
<choi ce insertions="none">
<el enent nanme="ext ensi onG oup”
t ype="asnx: Ext ensi onAddi ti onGr oup"/ >
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<group nane="conponent Type" type="asnx: Conponent Type"/>
</ choi ce>

</type>

</ nanedType>

<nanmedType nane="Ext ensi onAddi ti onGr oup" >
<t ype>
<sequence insertions="hol | ow'>
<opti onal >
<attribute nanme="version" type="asnx: Versi onNunber"/>
</ opti onal >
<group nane="conponent Types" type="asnx: Conponent TypeLi st"/>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="\Ver si onNunber" >
<type>
<constrai ned type="asnx: | NTEGER' >
<range>
<m nlnclusive literal Val ue="2"/>
</ range>
</ constrai ned>
</type>
</ nanedType>

<namedType nane="Set Type" type="asnx: SequenceType"/>

<nanmedType name="Choi ceOr Uni onType" >
<type>
<sequence insertions="hol | ow'>
<opti onal >
<attribute nanme="insertions" type="asnx:Insertions"/>
</ opti onal >
<opti onal >
<attribute nane="precedence" type="asnx: PrecedencelList"/>
</ optional >
<group nane="root" type="asnx: AlternativeTypeList"/>
<opti onal >
<el ement nane="extensi on">
<type>
<sequence insertions="hol | ow'>
<opti onal >
<el enent nanme="exception" type="asnx: Excepti onSpec"/>
</ opti onal >
<opti onal >
<group nane="additions"
t ype="asnx: Ext ensi onAddi ti onAl ternati ves"/ >
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</ optional >
</ sequence>
</type>
</ el enent >
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nane="Precedenceli st">

<type>
<list mnSize="1">
<i tem nane="nenber" type="asnx: QNane"/ >
</list>

</type>

</ nanedType>

<nanmedType nane="AlternativeTypelList">

<t ype>
<sequenceXf ni nSize="1">
<group nane="conponent" type="asnx: Choi ceOr Uni onNarmedType"/>
</ sequence >

</type>

</ nanedType>

<namedType nane="Choi ceO Uni onNanmedType" >
<type>
<constrai ned type="asnx: NamedType" >
<wi t hConponents partial ="true">
<el ement nane="item'' use="absent"/>
<el enent nane="si npl eContent"” use="absent"/>
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<namedType nane="Ext ensi onAddi ti onAlternatives">

<type>
<sequenceXf ninSize="1">
<group nane="addition" type="asnx: Extensi onAdditi onAlternative"/>
</ sequence >

</type>

</ nanedType>

<namedType nane="Extensi onAdditi onAlternative">
<type>

<choi ce insertions="none">

<el enent nane="ext ensi onG oup"
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t ype="asnx: Ext ensi onAddi ti onAl t ernati vesG oup"/ >
<group nane="conponent" type="asnx: Choi ceOr Uni onNanmedType"/>
</ choi ce>
</type>
</ nanedType>

<namedType nane="Ext ensi onAdditi onAlternativesG oup">
<type>
<sequence insertions="hol | ow'>
<opti onal >
<attribute nanme="version" type="asnx: Versi onNunber"/>
</ optional >
<group nane="al ternatives" type="asnx: AlternativeTypelList"/>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="Choi ceType" >
<t ype>
<constrai ned type="asnx: Choi ceOr Uni onType" >
<wi t hConponents partial ="true">
<attribute name="precedence" use="absent"/>
<group name="root">
<wi t hConponent >
<i ncl udes type="asnx: Choi ceNanedType"/>
</ wi t hConponent >
</ group>
<el enent name="extensi on">
<wi t hConponents partial ="true">
<group nane="additions">
<wi t hConponent >
<wi t hConponents partial ="true">
<el enent nanme="ext ensi onG oup" >
<wi t hConponents partial ="true">
<group nane="alternatives">
<wi t hConponent >
<i ncl udes type="asnx: Choi ceNanedType"/>
</ wi t hConponent >
</ group>
</w t hConmponent s>
</ el emrent >
<group nane="conponent">
<i ncl udes type="asnx: Choi ceNanedType"/>
</ group>
</ wi t hConponent s>
</w t hConponent >
</ group>
</ w t hConponent s>
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</ el enent >
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<namedType nane="Choi ceNanedType" >
<type>
<constrai ned type="asnx: Choi ceOr Uni onNanmedType" >
<wi t hConponents partial ="true">
<el enent nanme="nenber" use="absent"/>
</ w t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nanme="Uni onType" >
<type>
<constrai ned type="asnx: Choi ceOr Uni onType" >
<wi t hConponents partial ="true">
<attribute name="insertions" use="absent"/>
<group name="root">
<wi t hConponent >
<i ncl udes type="asnx: Uni onNanmedType"/ >
</ w t hConponent >
</ group>
<el ement name="extensi on">
<wi t hConponents partial ="true">
<group nane="additions">
<wi t hConponent >
<wi t hConponents partial ="true">
<el enent nanme="ext ensi onG oup" >
<wi t hConponents partial ="true">
<group nane="alternatives">
<wi t hConponent >
<i ncl udes type="asnx: Uni onNanmedType"/ >
</ w t hConponent >
</ group>
</ wi t hConponent s>
</ el emrent >
<group name="conponent">
<i ncl udes type="asnx: Uni onNanmedType"/ >
</ group>
</ wi t hConponent s>
</ wi t hConponent >
</ group>
</w t hConponent s>
</ el ement >
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</ w t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nanme="Uni onNanedType" >
<t ype>
<constrai ned type="asnx: Choi ceOr Uni onNanedType" >
<wi t hConponents partial ="true">
<el enent name="conponent" use="absent"/>
<el enent nanme="el ement" use="absent"/>
<el ement nane="attribute" use="absent"/>
<el enent name="group" use="absent"/>
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<namedType nane="SequenceX O Li st Type" >
<type>
<sequence>
<opti onal >
<attribute nanme="m nSi ze">
<type>
<constrai ned type="asnx: | NTEGER' >
<r ange>
<m nl nclusive literal Val ue="0"/>
</ range>
</ constr ai ned>
</type>
</attribute>
</ opti onal >
<opti onal >
<attribute name="nmaxSi ze" >
<type>
<constrai ned type="asnx: | NTEGER' >
<range>
<m nl nclusive literal Val ue="0"/>
</ range>
</ constrai ned>
</type>
</attribute>
</ optional >
<group nane="conponent">
<type>
<constrai ned type="asnx: NamedType" >
<wi t hConponents partial ="true">
<el ement nane="attribute" use="absent"/>
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<el ement nanme="nenber" use="absent"/>
<el enent nanme="si npl eContent" use="absent"/>
</ wi t hConponent s>
</ constrai ned>
</type>
</ group>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="SequenceX Type" >
<type>
<constrai ned type="asnx: SequenceCf Or Li st Type" >
<wi t hConponents partial ="true">
<group name="conponent" >
<wi t hConponents partial ="true">
<el enent name="itent use="absent"/>
</ w t hConponent s>
</ group>
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<narmedType nane="Set O Type" type="asnx: SequenceX Type"/ >

<namedType nane="Li st Type">
<type>
<constrai ned type="asnx: SequenceO Or Li st Type" >
<wi t hConponents partial ="true">
<group nane="conponent">
<wi t hConponents partial ="true">
<el enent name="conponent" use="absent"/>
<el enent name="el ement" use="absent"/>
<el enent nanme="group" use="absent"/>
</ w t hConponent s>
</ group>
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>

<namedType nane="Constrai nedType">
<type>
<sequence insertions="hol | ow'>
<group nane="type" type="asnx: Type"/>
<group nane="constraint" type="asnx:Constraint"/>
</ sequence>
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</type>
</ nanedType>

<namedType name="Constraint">

<type>
<sequence>
<group nane="constrai nt Spec">

<type>
<choi ce insertions="none">
<group nane="subtype" type="asnx: El ement Set Specs"/ >

<el enent nanme="constr ai nedBy"
t ype="asnx: User Defi nedConstrai nt"/ >

<el enent nane="t abl e" type="asnx: Tabl eConstraint"/>
<el enent nanme="contents" type="asnx: ContentsConstraint"/>

</ choi ce>
</type>
</ group>
<opti onal >

<el enent nanme="exception" type="asnx: Excepti onSpec"/>

</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nane="User Defi nedConstraint">

<type>
<sequence insertions="hol | ow'>

<opti onal >
<el enent name="annot ati on" type="asnx: Annotati on"/>

</ optional >
<opti onal >
<group nane="paraneters" type="asnx: Constrai ntParaneters"/>

</ opti onal >
</ sequence>
</type>
</ nanedType>
<namedType nane="Constrai nt Paraneters">
<type>
<sequenceX ni nSize="1">
<group name="paraneter"
t ype="asnx: User Def i nedConstrai nt Paraneter"/ >

</ sequence >

</type>
</ nanedType>

<nanmedType nane="User Def i nedConstr ai nt Par anet er " >
<type>
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<choi ce insertions="singular">
<el enent nanme="val ueParaneter">
<type>
<sequence>
<group nane="type" type="asnx: Type"/>
<group nane="val ue" type="asnx: Val ue"/>
</ sequence>
</type>
</ el emrent >
<el ement nane="val ueSet Par anet er" >
<type>
<sequence>
<group nane="type" type="asnx: Type"/>
<group nane="val ueSet" type="asnx: Val ueSet"/>
</ sequence>
</type>
</ el emrent >
<el enent nane="obj ect Paraneter">
<t ype>
<sequence>
<group nane="objectd ass" type="asnx: Defi nedbjectd ass"/>
<group nane="object" type="asnx: Cbject"/>
</ sequence>
</type>
</ el ement >
<el enent name="obj ect Set Par aneter" >
<type>
<sequence>
<group nane="objectd ass" type="asnx: Defi nedObj ect d ass"/>
<group nane="objectSet" type="asnx: CbjectSet"/>
</ sequence>
</type>
</ el emrent >
<el enent nane="typePar aneter" >
<type>
<sequence>
<group name="type" type="asnx: Type"/>
</ sequence>
</type>
</ el enent >
<el enent nanme="cl assPar aneter">
<type>
<sequence>
<group nane="objectd ass" type="asnx: Defi nedbjectd ass"/>
</ sequence>
</type>
</ el emrent >
</ choi ce>
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</type>
</ nanedType>

<namedType nane="Tabl eConstraint">
<type>
<sequence>
<group nane="objectSet" type="asnx: CbjectSet"/>
<opti onal >
<group nane="conponent Rel ati on" type="asnx: At Not ati ons"/>
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nane="At Not ati ons" >

<type>
<sequenceX ni nSize="1">
<el enent nanme="restrictBy" type="asnx: At Notation"/>
</ sequence >

</type>

</ nanedType>

<nanmedType nane="At Notation" type="asnx: Markup"/>

<namedType nane="Cont entsConstraint">
<type>
<constrai ned>
<type>
<sequence>
<opti onal >
<el enent nane="cont ai ni ng" type="asnx: Type"/>
</ opti onal >
<opti onal >
<el enent nanme="encodedBy" type="asnx: Val ue"/>
</ opti onal >
</ sequence>
</type>
<uni on>
<wi t hConponents partial ="true">
<el enent name="cont ai ni ng" use="present"/>
</w t hConponent s>
<wi t hConponents partial ="true">
<el enent nanme="encodedBy" use="present"/>
</ wi t hConponent s>
</ uni on>
</ constrai ned>
</type>
</ nanedType>
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<nanedType nanme="Excepti onSpec">

<type>
<sequence>
<group nane="type" type="asnx: Type"/>
<group nane="val ue" type="asnx: Val ue"/>
</ sequence>

</type>

</ nanedType>

<namedType nane="Val ue" >

<type>
<choi ce inserti ons="none">
<attribute nanme="literal Value" identifier="Iliteral Val ueAtt"
type="asnx: UTF8String"/ >
<el enent nane="literal Val ue"

t ype="asnx: El enent For nii t er al Val ue"/ >
<attribute name="val ue" identifier="val ueRef" type="asnx: QNane"/>
<el enent nanme="val ue" type="asnx: El enent For mNot at i onal Val ue"/ >
</ choi ce>
</type>
</ nanedType>

<nanmedType nane="El enent For nii t er al Val ue" type="asnx: Mar kup" >
<annot at i on>
If asnx:literal ="fal se" then the governing type of
El enent For nii t eral Val ue i s El enent For nNot at i onal Val ue.
</ annot ati on>
</ nanedType>

<namedType nane="El enent For mNot at i onal Val ue" >
<t ype>
<sequence insertions="hol | ow'>
<opti onal >
<el enent name="annot ati on" type="asnx: Annotati on"/>
</ opti onal >
<group nane="definition">
<t ype>
<choi ce insertions="none">
<group nane="reference" type="asnx: Reference"/>
<el enent name="expanded" type="asnx: ExpandedVal ue"/>
<el enent nanme="fronChj ect s"
type="asnx: | nf or mati onFr onbj ects"/ >
<el enent nane="openTypeVal ue" >
<type>
<sequence>
<group nane="type" type="asnx: Type"/>
<group nane="val ue" type="asnx: Val ue"/>
</ sequence>
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</type>
</ el enent >
<group nane="conponents" type="asnx: Conponent Val ueLi st"/>
</ choi ce>
</type>
</ group>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="Reference">
<type>
<sequence>
<attribute name="ref" type="asnx: QNane"/>
<opti onal >
<attribute nanme="context" type="asnx: AnyURl "/ >
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nane="ExpandedVal ue" >
<type>
<sequence>
<opti onal >
<attribute name="nanme" type="asnx: NCNane"/ >
</ opti onal >
<opti onal >
<el enent name="nodul e" type="asnx: Ref erencedModul e"/ >
</ optional >
<group nane="val ue" type="asnx: Val ue"/>
</ sequence>
</type>
</ nanedType>

<nanmedType nanme="Conponent Val uelLi st" >

<t ype>
<sequenceX ninSize="1">
<group nane="conponent" type="asnx: NamedVal ue"/ >
</ sequence >

</type>

</ nanedType>

<nanedType name="NanedVal ue">

<type>
<choi ce insertions="singul ar">
<el enent nanme="conponent” type="asnx: Generi cNanedVal ue"/>
<el enent nanme="el enent" type="asnx: Generi cNanedVal ue"/ >
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<el enent nane="attribute" type="asnx: Generi cNanedVal ue"/>
<el enent name="group" type="asnx: Generi cNanedVal ue"/ >
<el enent name="nenber" type="asnx: Generi cNanedVal ue"/ >
<el enent name="itent type="asnx: Generi cNanedVal ue"/>
<el enent nanme="si npl eContent™ type="asnx: Generi cNanedVal ue"/ >
</ choi ce>
</type>
</ nanedType>

<namedType nane="CGeneri cNanmedVal ue" >
<type>
<sequence>
<attribute nanme="nane" type="asnx: QNane"/>
<group nane="val ue" type="asnx: Val ue"/>
</ sequence>
</type>
</ nanedType>

<narmedType nane="Val ueSet">
<type>
<choi ce insertions="none">
<attribute nane="val ueSet" identifier="val ueSet Ref"
type="asnx: QNane" >
<annot at i on>
val ueSet attribute is not used in this version
</ annot ati on>
</attribute>
<el enent nanme="val ueSet" type="asnx: El ement For nVal ueSet "/ >
</ choi ce>
</type>
</ nanedType>

<namedType nane="El enent For nVal ueSet " >
<type>
<sequence insertions="hol | ow' >
<opti onal >
<el enent nane="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<group nane="definition">
<type>
<choi ce insertions="none">
<group nane="el ement Set Specs" type="asnx: El enent Set Specs"/ >
</ choi ce>
</type>
</ group>
</ sequence>
</type>
</ nanedType>
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<namedType nane="El enent Set Specs" >
<type>
<sequence insertions="hol | ow'>
<group nane="root" type="asnx: Val ueEl enent Set Spec"/>
<opti onal >
<el ement name="extensi on">
<t ype>
<sequence insertions="hol | ow'>
<opti onal >
<group nane="additions" type="asnx: Val ueEl enent Set Spec"/>
</ opti onal >
</ sequence>
</type>
</ el ement >
</ opti onal >
</ sequence>
</type>
</ nanedType>

<nanmedType name="Val ueEl enent Set Spec" >
<type>
<constrai ned type="asnx: El enent Set Spec" >
<wi t hConponents partial ="true">
<el enent nane="object" use="absent"/>
<el enent nanme="obj ect Set" use="absent"/>
<el ement name="uni on">
<wi t hConponent >
<i ncl udes type="asnx: Val ueEl enent Set Spec"/ >
</w t hConponent >
</ el enent >
<el ement nanme="intersection">
<wi t hConponent >
<i ncl udes type="asnx: Val ueEl ement Set Spec"/ >
</w t hConponent >
</ el emrent >
<el ement nanme="al |l ">
<wi t hConponents partial ="true">
<group nane="el enents">
<i ncl udes type="asnx: Val ueEl ement Set Spec"/ >
</ group>
<el enent nane="except">
<i ncl udes type="asnx: Val ueEl enent Set Spec"/ >
</ el enent >
</ wi t hConponent s>
</ el ement >
</w t hConmponent s>
</ constrai ned>
</type>
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</ nanedType>

<namedType nane="El enent Set Spec" >

<type>
<choi ce insertions="singul ar">
<el ement name="Iliteral Val ue"

t ype="asnx: El enent For nLi t eral Val ue"/ >
<el enent nanme="val ue" type="asnx: El enent For nNot at i onal Val ue"/ >
<el enent name="i ncl udes" type="asnx: Type"/>
<el enent name="range" type="asnx: Val ueRange"/ >
<el enent nanme="size" type="asnx: Constraint"/>
<el enent nanme="typeConstrai nt" type="asnx: Type"/>
<el enent nanme="front type="asnx: Constraint"/>
<el enent nanme="wi t hConponent" type="asnx: Constraint"/>
<el enent name="w t hConponent s"
type="asnx: Mul ti pl eTypeConstrai nts"/>
<el enent nanme="pattern" type="asnx: Val ue"/>
<el enent nane="object" type="asnx: El ement For nCbj ect"/ >
<el enent nanme="obj ect Set" type="asnx: El enent For nObj ect Set"/ >
<el enent nanme="uni on" type="asnx: El enment Set SpeclLi st"/>
<el enent name="intersection" type="asnx: El enent Set SpecList"/>
<el enent name="al | ">
<type>
<sequence>
<opti onal >
<group nane="el ements" type="asnx: El enent Set Spec"/ >
</ opti onal >
<el enent name="except" type="asnx: El enent Set Spec"/ >
</ sequence>
</type>
</ el ement >
</ choi ce>
</type>
</ nanedType>

<nanmedType nane="El enent Set SpeclLi st">
<t ype>
<sequenceCf ninSize="2">
<group nane="el ements" type="asnx: El enent Set Spec"/ >
</ sequence >
</type>
</ nanedType>

<namedType nane="Val ueRange" >
<type>
<sequence>
<opti onal >
<group nanme="m ni nunm'>
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<type>
<choi ce insertions="none">
<el ement nanme="ni nl ncl usi ve" type="asnx: EndVval ue"/>
<el enent name="m nExcl usi ve" type="asnx: EndVval ue"/ >
</ choi ce>
</type>
</ group>
<def aul t >
<literal Val ue>
<m nl ncl usi ve/ >
</literal Val ue>
</ defaul t >
</ optional >
<opti onal >
<group name="maxi nun' >
<type>
<choi ce insertions="none">
<el enent nanme="nmaxl ncl usi ve" type="asnx: EndVval ue"/ >
<el enent nanme="maxExcl usi ve" type="asnx: EndVal ue"/ >
</ choi ce>
</type>
</ group>
<def aul t >
<literal Val ue>
<mex| ncl usi ve/ >
</literal Val ue>
</ defaul t >
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nane="EndVal ue" >
<type>
<sequence insertions="hol | ow' >
<opti onal >
<group nane="val ue" type="asnx: Val ue"/>
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nanme="Mil ti pl eTypeConstrai nts">
<type>
<sequence insertions="hol | ow'>
<opti onal >
<attribute name="partial" type="asnx: BOOLEAN'/>
<default literal Val ue="fal se"/>
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</ optional >
<group nane="typeConstrai nts" type="asnx: TypeConstraints"/>
</ sequence>

</type>

</ nanedType>

<namedType nane="TypeConstrai nts">
<type>
<sequenceXf ninSize="1">
<group nane="nanmedConstraint" type="asnx: NanedConstraint"/>
</ sequence >
</type>
</ nanedType>

<namedType nane="NanmedConstraint">

<type>
<choi ce insertions="singul ar">
<el enent nanme="conponent" type="asnx: Generi cNanedConstraint"/>
<el enent nanme="el enent" type="asnx: Generi cNanedConstraint"/>
<el enent name="attribute" type="asnx: CGeneri cNanedConstraint"/>
<el enent name="group" type="asnx: Generi cNamedConstraint"/>
<el enent name="nenber" type="asnx: Generi cNanedConstraint"/>
<el enent nanme="itent type="asnx: Generi cNamedConstraint"/>
<el enent nane="si npl eCont ent "

t ype="asnx: Generi cNanedConstrai nt"/>

</ choi ce>

</type>

</ nanedType>

<nanmedType nane="Generi cNanedConstrai nt">
<t ype>
<sequence insertions="hol | ow'>
<attribute name="nanme" type="asnx: QNane"/>
<opti onal >
<attribute nanme="use" type="asnx: PresenceConstraint"/>
</ optional >
<opti onal >
<group nane="constraint" type="asnx: Constraint"/>
</ opti onal >
</ sequence>
</type>
</ nanedType>

<namedType nane="PresenceConstraint">
<type>
<enuner at ed>
<enuner ati on name="present"/>
<enuner ati on nane="absent"/>
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<enuneration name="optional "/ >
</ enuner at ed>

</type>

</ nanedType>

<nanmedType nanme="Cbj ect Cl ass">
<t ype>
<choi ce insertions="singul ar">
<attribute nanme="class" identifier="classRef" type="asnx: QNane"/>
<el enent name="cl ass" type="asnx: El ement For nTbj ect  ass"/ >
</ choi ce>
</type>
</ nanedType>

<namedType nane="Defi nedObj ect Cl ass" >
<type>
<constrai ned type="asnx: Obj ect Cl ass" >
<wi t hConponents partial ="true">
<el ement name="cl ass">
<wi t hConponents partial ="true">
<group nane="definition">
<wi t hConponents partial ="true">
<group nane="object d assDef n" use="absent"/>
</ w t hConponent s>
</ group>
</ wi t hConponent s>
</ el ement >
</w t hConponent s>
</ constr ai ned>
</type>
</ nanedType>

<namedType nane="El enent For nObj ect O ass" >
<type>
<sequence insertions="hol | ow' >
<opti onal >
<el enent nane="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<group nane="definition">
<type>
<choi ce insertions="none">
<group nane="reference" type="asnx: Reference"/>
<el enent nane="expanded" type="asnx: Expandedbj ectd ass"/ >
<group nane="object d assDefn" type="asnx: Qbj ect d assDefn"/>
</ choi ce>
</type>
</ group>
</ sequence>
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</type>
</ nanedType>

<namedType nane="ExpandedObj ect O ass" >
<type>
<sequence>
<opti onal >
<attribute name="nanme" type="asnx: NCNane"/ >
</ opti onal >
<opti onal >
<el enent name="nodul e" type="asnx: Ref erencedModul e"/ >
</ optional >
<group nane="objectd ass" type="asnx: Obj ectd ass"/>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="Obj ect Cl assDef n">
<t ype>
<sequenceXf ni nSize="1">
<group nane="fiel dSpec" type="asnx: Fi el dSpec"/>
</ sequence >
</type>
</ nanedType>

<narmedType nane="Fi el dSpec" >
<type>
<choi ce insertions="singul ar">
<el enent nanme="typeFi el d" type="asnx: TypeFi el d"/>
<el enent nane="val ueFi el d* type="asnx: Val ueFi el d"/ >
<el enent nane="val ueSet Fi el d" type="asnx: Val ueSet Fi el d"/ >
<el enent nanme="obj ect Fi el d' type="asnx: ObjectField"/>
<el enent name="obj ect Set Fi el d" type="asnx: Cbj ect SetFi el d"/>
<el enent name="optional" type="asnx: Optional Field"/>
</ choi ce>
</type>
</ nanedType>

<namedType nanme="Optional Fi el d">
<type>
<constrai ned>
<type>
<sequence>
<group name="field">
<type>
<choi ce insertions="singul ar">
<el enent nanme="typeFi el d" type="asnx: TypeFiel d"/>
<el enent nane="val ueFi el d* type="asnx: Val ueFi el d"/ >
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<el enent nane="val ueSet Fi el d" type="asnx: Val ueSet Fi el d"/ >
<el enent nanme="obj ect Fi el d' type="asnx: ObjectField"/>
<el enent name="obj ect Set Fi el d" type="asnx: Cbj ect SetFi el d"/>
</ choi ce>
</type>
</ group>
<opti onal >
<el ement nanme="defaul t" type="asnx: Setting"/>
</ opti onal >
</ sequence>
</type>
<uni on>
<wi t hConponents partial ="true">
<group name="field">
<wi t hConponent s>
<el enent name="typeFi el d" use="present"/>
</w t hConponent s>
</ group>
<el ement nane="defaul t">
<wi t hConponents partial ="true">
<group nane="val ue" use="absent"/>
<group nane="val ueSet" use="absent"/>
<group nane="object" use="absent"/>
<group nane="obj ectSet" use="absent"/>
</ w t hConponent s>
</ el ement >
</ wi t hConponent s>
<wi t hConponents partial ="true">
<group nane="field">
<wi t hConponent s>
<el enent nanme="val ueFi el d" use="present"/>
</ wi t hConponent s>
</ group>
<el enent nane="defaul t">
<wi t hConponents partial ="true">
<group nane="type" use="absent"/>
<group nane="val ueSet" use="absent"/>
<group nane="object" use="absent"/>
<group nane="object Set" use="absent"/>
</w t hConponent s>
</ el emrent >
</ w t hConponent s>
<wi t hConponents partial ="true">
<group name="field">
<wi t hConponent s>
<el enent name="val ueSet Fi el d* use="present"/>
</w t hConponent s>
</ group>
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<el ement nanme="defaul t">
<wi t hConponents partial ="true">
<group nane="type" use="absent"/>
<group nane="val ue" use="absent"/>
<group nane="object" use="absent"/>
<group nane="obj ectSet" use="absent"/>
</ w t hConponent s>
</ el ement >
</ wi t hConponent s>
<wi t hConponents partial ="true">
<group nane="field">
<wi t hConponent s>
<el enent nanme="obj ect Fi el d' use="present"/>
</ wi t hConponent s>
</ group>
<el enent nane="defaul t">
<wi t hConponents partial ="true">
<group nane="type" use="absent"/>
<group nane="val ue" use="absent"/>
<group nane="val ueSet" use="absent"/>
<group nane="object Set" use="absent"/>
</w t hConponent s>
</ el emrent >
</ w t hConponent s>
<wi t hConponents partial ="true">
<group name="field">
<wi t hConponent s>
<el enent name="obj ect Set Fi el d" use="present"/>
</w t hConponent s>
</ group>
<el ement nanme="defaul t">
<wi t hConponents partial ="true">
<group nane="type" use="absent"/>
<group nane="val ue" use="absent"/>
<group nane="val ueSet" use="absent"/>
<group nane="object" use="absent"/>
</ w t hConponent s>
</ el ement >
</ wi t hConponent s>
</ uni on>
</ constr ai ned>
</type>
</ nanedType>

<namedType nane="TypeFi el d">
<type>

<sequence>

<opti onal >
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<el enent nane="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<attribute nanme="nanme" type="asnx: TypeFi el dRef erence"/ >
</ sequence>
</type>
</ nanedType>

<namedType nane="TypeFi el dRef erence" type="asnx: TypeRef erence"/ >

<nanmedType name="Val ueFi el d">
<type>
<constrai ned>
<t ype>
<sequence>
<opti onal >
<el enent name="annot ati on" type="asnx: Annotati on"/>
</ opti onal >
<attribute nane="nane" type="asnx: Val ueFi el dRef erence"/ >
<opti onal >
<attribute name="uni que" type="asnx: BOOLEAN'/ >
</ opti onal >
<group name="governor">
<type>
<choi ce insertions="singul ar">
<group nane="type" type="asnx: Type"/>
<el enent nanme="typeFronti el d* type="asnx: Fi el dNane"/ >
</ choi ce>
</type>
</ group>
</ sequence>
</type>
<uni on>
<wi t hConponents partial ="true">
<attribute name="uni que" use="absent"/>
</w t hConponent s>
<wi t hConponents partial ="true">
<group nane="governor">
<wi t hConponents partial ="true">
<el enent nanme="typeFronti el d* use="absent"/>
</w t hConponent s>
</ group>
</ w t hConponent s>
</ uni on>
</ constrai ned>
</type>
</ nanedType>

<namedType nane="Val ueFi el dRef erence" type="asnx: Val ueRef erence"/ >
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<namedType nane="Val ueSet Fi el d">
<type>
<sequence>
<opti onal >
<el enent name="annot ati on" type="asnx: Annotati on"/>
</ optional >
<attribute nanme="nane" type="asnx: Val ueSet Fi el dRef erence"/ >
<group name="governor">
<type>
<choi ce insertions="singul ar">
<group nane="type" type="asnx: Type"/>
<el enent nanme="typeFronti el d* type="asnx: Fi el dNane"/ >
</ choi ce>
</type>
</ group>
</ sequence>
</type>
</ nanedType>

<narmedType nane="Val ueSet Fi el dRef erence" type="asnx: TypeRef erence"/>

<namedType nanme="(0bj ect Fi el d">
<type>
<sequence>
<opti onal >
<el ement nane="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<attribute name="nane" type="asnx: (bjectFi el dRef erence"/>
<group nane="objectd ass" type="asnx: Defi nedObj ect d ass"/>
</ sequence>
</type>
</ nanedType>

<namedType nanme="(bj ect Fi el dRef erence" type="asnx: Cbj ect Ref erence"/ >

<nanmedType nanme="Cbj ect Set Fi el d" >
<t ype>
<sequence>
<opti onal >
<el enent name="annot ati on" type="asnx: Annotati on"/>
</ opti onal >
<attribute nane="nane" type="asnx: (bject Set Fi el dRef erence"/ >
<group nane="objectd ass" type="asnx: Defi nedbj ectd ass"/ >
</ sequence>
</type>
</ nanedType>

<nanmedType nane="Obj ect Set Fi el dRef er ence"
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t ype="asnx: Obj ect Set Ref er ence"/ >

<namedType nanme="(0bj ect" >

<type>

<choi ce insertions="none">

<attribute nane="object" identifier="o0bjectRef"
type="asnx: QNane"/ >

<el enent nanme="object" type="asnx: El ement For nCbj ect"/ >

</ choi ce>

</type>
</ nanedType>

<nanmedType nane="El enent For nObj ect " >
<type>
<sequence insertions="hol | ow'>
<opti onal >
<el enent name="annot ati on" type="asnx: Annotati on"/>
</ optional >
<group nane="definition">
<type>
<choi ce insertions="singul ar">
<group nane="reference" type="asnx: Reference"/>
<el enent nanme="expanded"” type="asnx: Expandedhj ect"/ >
<el enent nanme="fronhj ect s”
type="asnx: | nf or mati onFr onbj ects"/ >
<group nane="fields" type="asnx: CbjectDefn"/>
</ choi ce>
</type>
</ group>
</ sequence>
</type>
</ nanedType>

<namedType nane="ExpandedObj ect" >
<type>
<sequence>
<opti onal >
<attribute nanme="nanme" type="asnx: NCNane"/ >
</ opti onal >
<opti onal >
<el enent name="nodul e" type="asnx: Ref erencedModul e"/ >
</ optional >
<group nane="object" type="asnx: Cbject"/>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="bj ect Def n" >
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<t ype>
<sequenceCf >
<el ement name="fiel d" type="asnx:FieldSetting"/>
</ sequence >

</type>

</ nanedType>

<nanedType nanme="Fi el dSetti ng">
<type>
<sequence insertions="hol | ow'>
<attribute name="nanme" type="asnx: NCNane"/ >
<group nane="setting" type="asnx: Setting"/>
</ sequence>
</type>
</ nanedType>

<nanmedType nanme="Setting">
<type>
<choi ce>
<group nane="type" type="asnx: Type"/>
<group nane="val ue" type="asnx: Val ue"/>
<group nane="val ueSet" type="asnx: Val ueSet"/>
<group nane="object" type="asnx: Cbject"/>
<group nane="objectSet" type="asnx: CbjectSet"/>
</ choi ce>
</type>
</ nanedType>

<nanmedType nanme="(bj ect Set " >
<type>
<choi ce insertions="none">
<attribute name="objectSet" identifier="o0objectSetRef"
type="asnx: QNane"/ >
<el enent name="obj ect Set" type="asnx: El enent For mCbj ect Set "/ >
</ choi ce>
</type>
</ nanedType>

<namedType nane="El enent For nObj ect Set " >
<type>
<sequence insertions="hol | ow' >
<opti onal >
<el enent nane="annot ati on" type="asnx: Annotation"/>
</ opti onal >
<group nane="definition">
<type>
<choi ce insertions="none">
<group nane="reference" type="asnx: Reference"/>
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<el enent name="expanded" type="asnx: ExpandedObj ect Set"/ >
<group nane="obj ect Set Spec" type="asnx: Obj ect Set Spec"/ >
<el enent name="fronbj ect s"
type="asnx: | nf or mati onFr onbj ects"/ >
</ choi ce>
</type>
</ group>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="ExpandedObj ect Set " >
<t ype>
<sequence>
<opti onal >
<attribute name="nanme" type="asnx: NCNane"/ >
</ opti onal >
<opti onal >
<el enent nanme="nodul e" type="asnx: Ref erencedModul e"/ >
</ opti onal >
<group nane="objectSet" type="asnx: CbjectSet"/>
</ sequence>
</type>
</ nanedType>

<nanmedType nane="(Obj ect Set Spec" >
<type>
<const rai ned>
<type>
<sequence insertions="hol | ow'>
<opti onal >
<group nane="root" type="asnx: Obj ect El enent Set Spec"/ >
</ opti onal >
<opti onal >
<el enent nanme="extensi on">
<type>
<sequence insertions="hol | ow'>
<opti onal >
<group nane="additions" type="asnx: Obj ect El ement Set Spec"/ >
</ optional >
</ sequence>
</type>
</ el ement >
</ opti onal >
</ sequence>
</type>
<uni on>
<wi t hConponents partial ="true">

Legg Experi ment al [ Page 162]



RFC 4912 Abstract Syntax Notation X July 2007

<group nane="root" use="present"/>

</ wi t hConponent s>

<wi t hConponents partial ="true">
<el enent name="extensi on" use="present"/>

</w t hConponent s>

</ uni on>
</ constrai ned>
</type>
</ nanedType>

<nanmedType nane="(bj ect El enent Set Spec" >
<type>
<constrai ned type="asnx: El enent Set Spec" >
<wi t hConponents partial ="true">
<el ement nanme="Iliteral Val ue" use="absent"/>
<el enent name="val ue" use="absent"/>
<el enent name="i ncl udes" use="absent"/>
<el enent nanme="range" use="absent"/>
<el ement nane="size" use="absent"/>
<el enent nanme="typeConstraint" use="absent"/>
<el ement nanme="fron' use="absent"/>
<el enent nanme="w t hConponent" use="absent"/>
<el enent nanme="w t hConponent s" use="absent"/>
<el enent nane="pattern" use="absent"/>
<el ement name="uni on">
<wi t hConponent >
<i ncl udes type="asnx: Cbj ect El enent Set Spec"/ >
</w t hConponent >
</ el emrent >
<el ement name="intersection">
<wi t hConponent >
<i ncl udes type="asnx: Cbj ect El enent Set Spec"/ >
</ wi t hConponent >
</ el emrent >
<el enent nanme="al | ">
<wi t hConponents partial ="true">
<group nane="el enents" >
<i ncl udes type="asnx: Cbj ect El enent Set Spec"/ >
</ group>
<el enent nanme="except">
<i ncl udes type="asnx: (bj ect El enent Set Spec"/ >
</ el ement >
</ w t hConponent s>
</ el ement >
</ wi t hConponent s>
</ constrai ned>
</type>
</ nanedType>
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<nanmedType nanme="Encodi ngContr ol Secti ons">
<type>
<sequenceXf ninSize="1">
<group nane="section" type="asnx: Encodi ngControl Section"/>
</ sequence >
</type>
</ nanedType>

<namedType nane="Encodi ngCont r ol Secti on">
<type>
<choi ce insertions="singul ar">
<el enent nanme="GSER' identifier="gser"
t ype="asnx: GSER- Encodi ngl nst ructi onAssi gnnent Li st"/ >
<el enent name="XER' identifier="xer"
t ype="asnx: XER- Encodi ngl nst ruct i onAssi gnment Li st"/ >

<I-- plus encoding control sections
for other encoding rules in the future -->
</ choi ce>
</type>

</ nanedType>
<el enent name="nodul e" type="asnx: Modul eDefinition"/>

<attribute nane="literal" type="asnx: BOOLEAN'/>

</ asnx: nodul e>
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