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ASN.1 types / XML schema types

This document tries to show how to define ASN.1 types (unconstrained and constrained) with XML schema definitions and how to define XML datatypes with ASN.1 types. It uses the last version of XML schema documents:

· XML Schema Part 1 (Structures): W3C Working Draft 25 February 2000,

· XML Schema Part 2 (Datatypes): W3C Working Draft 25 February 2000.

1 Correspondence between ASN.1 types and XML schema types

1.1 Correspondence between ASN.1 types (with elementary subtype constraints) -> XML schema types

The following table resumes the possible solutions for various ASN.1 types (including constraints) and shows the main problems which concern:

· Limitations for real types,

· Constraint combinations,

· Information object classes,

· Table constraints and component relation constraints,

· User defined constraints.


ASN.1 Type
Constraint
XML schema type
Facet

 
Bit String

binary (1)




Single Value

enumeration (2)



Contained Subtype
(3)




Size Constraint

length /

maxlength /minlength (4,12)


Boolean

Boolean




Single Value

 enumeration (2)



Contained Subtype
(3)



Choice

“choice” element




Single Value

enumeration (2)



Contained Subtype
(3)




Inner Subtyping
(5)



Embedded-pdv

“sequence” element (9)




Single Value

enumeration (2)



Inner Subtyping
(5)



Enumerated

string
enumeration (2)



Single Value

enumeration (2)



Contained Subtype
(3)



External

“sequence” element (9)




Single Value

enumeration (2)



Inner Subtyping
(5)



Instance-of

“sequence” element




Single Value

enumeration (2)



Contained Subtype
(3)




Inner Subtyping
(5)



Integer

integer




Single Value

enumeration (2)



Contained Subtype
(3)




Value Range

maxInclusive

maxExclusive

minInclusive

minExclusive (12)


Null

complexType with content empty




Single Value

enumeration (2)



Contained Subtype
(3)



ObjectClass field type except open type






Single Value





Contained Subtype





Table constraints
Ignored by XML



Object Descriptor

string




Single Value

enumeration (2)



Contained Subtype
(3)




Size Constraint

length /

maxlength /minlength (4,12)


Object Identifier

string
pattern facet (10)



Single Value

enumeration (2)



Contained Subtype
(3)



Relative Object Identifier

string
pattern facet (10)



Single Value

enumeration (2)



Contained Subtype
(3)



Octet String

binary




Single Value

enumeration (2)



Contained Subtype
(3)




Size Constraint

length /

maxlength /minlength (4,12)


open type

complexType with content mixed




Type Constraint
(6)



Real 

double/decimal(11)




Single Value

enumeration (2)



Contained Subtype
(3)




Value Range

maxInclusive

maxExclusive

minInclusive

minExclusive (12)



Inner Subtyping
(11)



Restricted Character String Types

string
pattern facet (7)



Single Value

enumeration (2)



Contained Subtype
(3)




Value Range

maxInclusive

maxExclusive

minInclusive

minExclusive



Size Constraint

length /

maxlength/minlength(4)



Permitted Alphabet

pattern facet (7,12)



Pattern Constraint

pattern facet


SelectionType

type reference (8)



Sequence

“sequence” element 




Single Value

enumeration (2)



Contained Subtype
(3)




Inner Subtyping
(5)



Sequence-of

element with minOccurs=”0”




Single Value

enumeration (2)



Contained Subtype
(3)




Size Constraint
minOccurs / maxOccurs (12)




Inner Subtyping
(5)



Set

“all” element




Single Value

enumeration (2)



Contained Subtype
(3)




Inner Subtyping
(5)



Set-of

element with minOccurs=”0”




Single Value

enumeration (2)



Contained Subtype
(3)




Size Constraint
minOccurs / maxOccurs (12)




Inner Subyping
(5)



Time Types

TimeInstant




Single Value

enumeration (2)



Contained Subtype
(3)



Unrestricted Character String type

“sequence” element (9)




Single Value

enumeration (2)



Size Constraint

length /

maxlength /minlength (4,12)



Inner Subtyping
(5)


------
ASN.1 type and XML schema Datatype equivalent

------
ASN.1 type and XML schema Datatype non equivalent

------
No correspondence

(1) A name can not be associated to a bit of the string.

(2) A Single Value constraint can be represented as an enumeration facet with only one element.

(3) A ContainedSubtype constraint can defined by a datatype using the include datatype as “source”. Example:

EXAMPLE1      DEFINITIONS     ::=     BEGIN

A       ::=     INTEGER(1..10)

B       ::=     INTEGER(A)

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns=’http://www.w3.org/1999/XMLSchema’>

        <xsd:simpleType name='A'  base='integer'>

               <xsd:minInclusive value=’1’/>

               <xsd:maxInclusive value=’10’/>

        </xsd:simpleType>

        <xsd:simpleType name='B' base=’A’>

        </xsd:simpleType>

</xsd:schema>

(4) SIZE(n) can be represented by a length facet; the other cases use minlength or maxlength facets. 

(5) An inner subtyping constraint can be defined by “derivedBy=restriction”. Example:

EXAMPLE2       DEFINITIONS     ::=     BEGIN

A       ::=     SEQUENCE {

                a       BOOLEAN OPTIONAL,

                b       INTEGER

                }

B       ::=     A(WITH COMPONENTS{a PRESENT})

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:complexType name='A'>


<xsd:sequence id='A-1' maxOccurs=’1’>

 

<xsd:element name='a' type='boolean' minOccurs='0' maxOccurs='1'/>

 

<xsd:element name='b' type='integer' maxOccurs=’1’/>


</xsd:sequence>

   </xsd:complexType>

   <xsd:complexType name='B' base='A' derivedBy='restriction'>

      <xsd:sequence id='A-1'>

 

<xsd:element name='a' type='boolean' minOccurs='1' maxOccurs='1'/>

      </xsd:sequence>

   </xsd:complexType>

</xsd:schema>

(6) If the opentype is defined with content mixed, the typeConstraint can be defined by “derivedBy=restriction”.
(7) In some cases, a representation lexical facet involving a regular expression can produce the same effect as a PermittedAphabet constraint.

(8) If the alternatives of choice type are associated to types, a selection type can be represented by an type reference.

(9) Types used for Embedded-pdv, External and Unrestricted Character String definition can be derived by restriction from a common ComplexType (see the following schema).

(10) The object identifier is defined by numbers separated by dots.

(11) Double for base 2 but the precision and the value range are limited ; decimal for base 10.

(12) Combinations of constraints need definition of new types with choice (for union and except) or “derivedBy=restrictions” (for intersection).

<?xml version='1.0' standalone='no'?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:simpleType name='oid' base='string'>

      <xsd:pattern value='\d\(.d*)*'/>

   </xsd:simpleType>

   <xsd:complexType name='empty' content='empty'/>

   <xsd:complexType name='embedded' abstract='true'>

      <xsd:sequence id='embedded-1' maxOccurs='1'>

         <xsd:element name='identification' maxOccurs='1'>

            <xsd:choice id='identification-1' maxOccurs='1'>

               <xsd:element name='syntaxes' maxOccurs='1'>

                  <xsd:sequence id='syntaxes-1' maxOccurs='1'>

                     <xsd:element name='abstract' type='oid' maxOccurs='1'/>

                     <xsd:element name='transfer' type='oid' maxOccurs='1'/>

                  </xsd:sequence>

               </xsd:element>

               <xsd:element name='syntax' type='oid' maxOccurs='1'/>

               <xsd:element name='presentation-context-id' type='integer'

 maxOccurs='1'/>

               <xsd:element name='context-negotiation' maxOccurs='1'>

                  <xsd:sequence id='context-negotiation-1' maxOccurs='1'>

                     <xsd:element name='presentation-context-id' type='integer'

 maxOccurs='1'/>

                     <xsd:element name='transfer-syntax' type='oid' maxOccurs='1'/>

                  </xsd:sequence>

               </xsd:element>

               <xsd:element name='transfer-syntax' type='oid' maxOccurs='1'/>

               <xsd:element name='fixed' type='empty' maxOccurs='1'/>

            </xsd:choice>

         </xsd:element>

         <xsd:element name='data-value-descriptor' type='string' maxOccurs='1'/>

         <xsd:element name='data-value' type='string' maxOccurs='1'/>

      </xsd:sequence>

   </xsd:complexType>

   <xsd:complexType name='EMBEDDED PDV' base='embedded' derivedBy='restriction'>

       <xsd:sequence id='embedded-1'>

           <xsd:element name='data-value-descriptor' maxOccurs='0'/>

       </xsd:sequence>

   </xsd:complexType>  

   <xsd:complexType name='EXTERNAL' base='embedded' derivedBy='restriction'>

       <xsd:sequence id='embedded-1'>

           <xsd:element name='identification'>

               <xsd:choice id='identification-1' maxOccurs='1'>

                    <xsd:element name='syntaxes' maxOccurs='0'/>

                    <xsd:element name='transfer-syntax' maxOccurs='0'/>

                    <xsd:element name='fixed' maxOccurs='0'/>

                 </xsd:choice>

              </xsd:element>

       </xsd:sequence>

   </xsd:complexType>

   <xsd:complexType name='characterstring' abstract='true'>

      <xsd:sequence id='characterstring-1' maxOccurs='1'>

         <xsd:element name='identification' maxOccurs='1'>

            <xsd:choice id='identification-1' maxOccurs='1'>

               <xsd:element name='syntaxes' maxOccurs='1'>

                  <xsd:sequence id='syntaxes-1' maxOccurs='1'>

                     <xsd:element name='abstract' type='oid' maxOccurs='1'/>

                     <xsd:element name='transfer' type='oid' maxOccurs='1'/>

                  </xsd:sequence>

               </xsd:element>

               <xsd:element name='syntax' type='oid' maxOccurs='1'/>

               <xsd:element name='presentation-context-id' type='integer'

 maxOccurs='1'/>

               <xsd:element name='context-negotiation' maxOccurs='1'>

                  <xsd:sequence id='context-negotiation-1' maxOccurs='1'>

                     <xsd:element name='presentation-context-id' type='integer'

 maxOccurs='1'/>

                     <xsd:element name='transfer-syntax' type='oid' maxOccurs='1'/>

                  </xsd:sequence>

               </xsd:element>

               <xsd:element name='transfer-syntax' type='oid' maxOccurs='1'/>

               <xsd:element name='fixed' type='empty' maxOccurs='1'/>

            </xsd:choice>

         </xsd:element>

         <xsd:element name='data-value-descriptor' type='string' maxOccurs='1'/>

         <xsd:element name='string-value' type='string' maxOccurs='1'/>

      </xsd:sequence>

   </xsd:complexType>

   <xsd:complexType name='CHARACTER STRING' base='characterstring' derivedBy='restriction'>

       <xsd:sequence id='characterstring-1'>

              <xsd:element name='data-value-descriptor' maxOccurs='0'/>

       </xsd:sequence>

   </xsd:complexType>  

</xsd:schema>

1.2 Correspondence XML schema Datatypes with facets -> ASN.1 types

The following table resumes the possible solutions for various XML datatypes (including facets). The main problems concern time datatypes and lexical representation facet.


XML Schema Datatype
Facet
ASN.1 type
Constraint


string

UTF8String




enumeration

Single Value



length

Size Constraint



maximum length

Size Constraint



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range



pattern

Pattern Constraint


boolean

BOOLEAN




enumeration

Single Value


double, float

REAL




enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


decimal

REAL




enumeration

Single Value



precision

Inner Subtyping (1)



scale

Inner Subtyping (1)



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range



lexical representation

Inner Subtyping


timeInstant

GeneralizedTime (5)




enumeration

Single Value



maxInclusive

(2)



maxExclusive

(2)



minInclusive

(2)



maxExclusive

(2)



pattern

Pattern Constraint


timeDuration


TimeDuration (3)



enumeration

Single Value



maxInclusive

(4)



maxExclusive

(4)



minInclusive

(4)



maxExclusive

(4)


recurringInstant


RecurringInstant (3)



enumeration





maxInclusive

(4)



maxExclusive

(4)



minInclusive

(4)



maxExclusive

(4)



period

Pattern Constraint



pattern

Pattern Constraint


binary

BIT STRING




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



encoding

Hex / Base64 (3)


uri

VisibleString




enumeration

Single Value


language

VisibleString
Single Value (available values combined with '|')



enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


NMTOKEN

UTF8String




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


NMTOKENS

SEQUENCE OF UTF8String




enumeration

Inner Subtyping 

Single Value



length

Inner Subtyping 

Size Constraint



maxlength

Inner Subtyping 

Size Constraint



minlength

Inner Subtyping 

Size Constraint



maxInclusive

Inner Subtyping 

Value Range



minInclusive

Inner Subtyping 

Value Range



maxExclusive

Inner Subtyping 

Value Range



minInclusive

Inner Subtyping 

Value Range



pattern

Inner Subtyping 

Pattern Constraint


Name

UTF8String




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


QName






enumeration





length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


NCName

UTF8String




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


ID

UTF8String




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


IDREF

UTF8String




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


IDREFS

SEQUENCE OF UTF8String




enumeration

Inner Subtyping 

Single Value



length

Inner Subtyping 

Size Constraint



maxlength

Inner Subtyping 

Size Constraint



minlength

Inner Subtyping 

Size Constraint



maxInclusive

Inner Subtyping 

Value Range



minInclusive

Inner Subtyping 

Value Range



maxExclusive

Inner Subtyping 

Value Range



minInclusive

Inner Subtyping 

Value Range



pattern

Inner Subtyping 

Pattern Constraint


ENTITY

UTF8String




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


ENTITIES

SEQUENCE OF UTF8String




enumeration

Inner Subtyping 

Single Value



length

Inner Subtyping 

Size Constraint



maxlength

Inner Subtyping 

Size Constraint



minlength

Inner Subtyping 

Size Constraint



maxInclusive

Inner Subtyping 

Value Range



minInclusive

Inner Subtyping 

Value Range



maxExclusive

Inner Subtyping 

Value Range



minInclusive

Inner Subtyping 

Value Range



pattern

Inner Subtyping 

Pattern Constraint


NOTATION

UTF8String




enumeration

Single Value



length

Size Constraint



maxlength

Size Constraint



minlength

Size Constraint



maxInclusive

Value Range



minInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



pattern

Pattern Constraint


integer

INTEGER




enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


non-negative-integer

INTEGER
(0..MAX)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


positive-integer

INTEGER
(0<..MAX)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


non-positive-integer

INTEGER
(MIN..0)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


negative-integer

INTEGER
(MIN..<0)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


byte

INTEGER
(-128..127)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


unsigned-byte

INTEGER
(MIN..<0)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


short

INTEGER
(-32768..32767)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


unsigned-short

INTEGER
(0..65535)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


int

INTEGER
(-2147483648..

2147483647)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


unsigned-int

INTEGER
(0..4294967295)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


long

INTEGER
(-9223372036854775808..

-9223372036854775807



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range


unsigned-long

INTEGER
(0..18446744073709551615)



enumeration

Single Value



maxInclusive

Value Range



maxExclusive

Value Range



minInclusive

Value Range



minExclusive

Value Range

(3)
date


RecurringInstant

with Pattern Constraint



enumeration

Single Value

(4)

maxInclusive

Value Range

(4)

maxExclusive

Value Range

(4)

minInclusive

Value Range

(4)

minExclusive

Value Range



pattern

Pattern Constraint

(3)
time


RecurringInstant

with Pattern Constraint



enumeration

Single Value

(4)

maxInclusive

Value Range

(4)

maxExclusive

Value Range

(4)

minInclusive

Value Range

(4)

minExclusive

Value Range



pattern

Pattern Constraint

------
ASN.1 type and XML schema Datatype equivalent

------
ASN.1 type and XML schema Datatype non equivalent

------
No correspondence

(1) Inner subtyping constraint restricting the base to 10 completed by a value range constraint on mantissa (precision facet) or on exponent (scale).

(2) Value range constraint are not supported on GeneralizedTime

(3) Type(s) defined in the ASN1-XML-Module

(4) Order on VisibleString can be different from the order on XML timeDuration

1.3 ASN.1 module for XML

ASN1-XML-Module {joint-iso-itu-t asn1(1) specification(0) modules(0) xml-module(1)}

DEFINITIONS AUTOMATIC TAGS ::= BEGIN

xml  OBJECT IDENTIFIER ::= {joint-iso-itu-t asn1(1) specification(0) xml(4)}

xml-description ObjectDescriptor ::= "Useful XML definitions"

xer OBJECT IDENTIFIER ::= { xml  xml-encoding(0) }

xer-description ObjectDescriptor ::= "XML Encoding Rules"

type  OBJECT IDENTIFIER ::= { xml type(1) }

hex OBJECT IDENTIFIER ::= { type hex(0) }

hex-description ObjectDescriptor ::= "Hexadecimal XML binary datatype"

Hex ::= OCTET STRING( CONTAINING hex )

base64 OBJECT IDENTIFIER ::= { type base64(1) }

base64-description ObjectDescriptor ::= "Base64 XML binary datatype"

Base64 ::= OCTET STRING( CONTAINING base64 )

timeDuration  OBJECT IDENTIFIER ::= { type xml-TimeDuration(2) } 

timeDuration-description ObjectDescriptor ::= "XML TimeDuration datatype"

TimeDuration ::= VisibleString( CONTAINING  timeDuration )

recurringInstant OBJECT IDENTIFIER ::= { type recurringInstant(3) }

recurringInstant-description ObjectDescriptor ::= "XML RecurringInstant datatype"

RecurringInstant ::= VisibleString( CONTAINING recurringInstant )

-- NOTE: A permitted alphabet and pattern constraints is to be defined for each 

-- VisibleString type

END  -- ASN1-XML-Module --

2 Specific problems and examples

2.1 ASN.1 to XML

2.1.1 Combination of inextensible constraints by set arithmetic

2.1.1.1 UNION

A union can be represented by a group with order choice.

Example:

EXAMPLE5
DEFINITIONS
::=

BEGIN

A
::=
INTEGER(1..10 | 21..30)

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:complexType name='A'> 

      <xsd:choice id='A-1' maxOccurs='1'>

         <xsd:element type='A1-10' maxOccurs='1'/>

         <xsd:element type='A21-30' maxOccurs='1'/>

      </xsd:choice>

   </xsd:complexType>

   <xsd:simpleType name='A1-10' base='integer'>

      <xsd:minInclusive value='1'/>

      <xsd:maxInclusive value='10'/>

   </xsd:simpleType>

   <xsd:simpleType name='A21-30' base='integer'>

      <xsd:minInclusive value='21'/>

      <xsd:maxInclusive value='30'/>

   </xsd:simpleType>

</xsd:schema>

2.1.1.2 INTERSECTION

An intersection can be obtained by  creation of a new datatype using the previous datatype as the source.

Example:

EXAMPLE6
DEFINITIONS
::=

BEGIN

A
::=
INTEGER(1..10 ^ 2..3)

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:simpleType name='A1-10' base='integer'>

      <xsd:minInclusive value='1'/>

      <xsd:maxInclusive value='10'/>

   </xsd:simpleType>

   <xsd:simpleType name='A' base='A1-10'>

      <xsd:minInclusive value='2'/>

      <xsd:maxInclusive value='3'/>

   </xsd:simpleType>

</xsd:schema>

2.1.1.3 EXCEPT

An EXCEPT operation can be defined by a group with order choice.

Example:

EXAMPLE7
DEFINITIONS
::=

BEGIN

A
::=
INTEGER(ALL EXCEPT 2..3)

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:complexType name='A'> 

      <xsd:choice maxOccurs='1'>

         <xsd:element type='Ainf' maxOccurs='1'/>

         <xsd:element type='Asup' maxOccurs='1'/>

      </xsd:choice>

   </xsd:complexType>

   <xsd:simpleType name='Ainf' base='integer'>

      <xsd:maxExclusive value='2'/>

   </xsd:simpleType>

   <xsd:simpleType name='Asup' base='integer'>

      <xsd:minExclusive value='3'/>

   </xsd:simpleType>

</xsd:schema>

2.1.2 Multiple constraints

Multiple constraints can be defined like an intersection.

2.1.3 Information object classes, table constraints and component relational constraints

In some simple cases, information object classes can be derived with a common type by restriction but it is not equivalent to an object class.

Example:

EXAMPLE8
DEFINITIONS
::=
BEGIN

ATTRIBUTE
::=
CLASS
{


&Type,


&id
INTEGER UNIQUE


}

WITH SYNTAX
{


&Type IDENTIFIED BY &id


}

attribute1
ATTRIBUTE
::=
{BOOLEAN IDENTIFIED BY 1}

attribute2
ATTRIBUTE
::=
{INTEGER IDENTIFIED BY 2}

Attributes
ATTRIBUTE
::=
{attribute1 | attribute2}

AttributeTypeAndValue
::=
SEQUENCE
{


id
ATTRIBUTE.&id({Attributes}),


value
ATTRIBUTE.&Type({Attributes}{@id})


}

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:complexType name='ATTRIBUTE' abstract='true'>

      <xsd:sequence id='ATTRIBUTE-1' maxOccurs='1'>

         <xsd:element name = 'Type' maxOccurs='1'/>

         <xsd:element name='id' type='integer' maxOccurs='1'/>

      </xsd:sequence>

   </xsd:complexType>

   <xsd:complexType name='attribute1' base='ATTRIBUTE' derivedBy='restriction'>

         <xsd:element name='Type' type='boolean' maxOccurs='1'/>

         <xsd:element name='id' fixed='1' maxOccurs='1'/>

   </xsd:complexType>

   <xsd:complexType name='attribute2' base='ATTRIBUTE' derivedBy='restriction'>

         <xsd:element name='Type' type='integer' maxOccurs='1'/>

         <xsd:element name='id' fixed='2' maxOccurs='1'/>

   </xsd:complexType>

</xsd:schema>

2.1.4 User-defined constraints

No equivalent facet in XML schemas

2.1.5 Extensibility in SEQUENCE, SET and CHOICE

Extensibility can be obtained by extension of a type.

Example:

EXAMPLE9 DEFINITIONS     ::=

BEGIN

A-V1    ::=     SEQUENCE {

        a       BOOLEAN,

        b       INTEGER,

        ...

        }

A-V2    ::=     SEQUENCE {

        a       BOOLEAN,

        b       INTEGER,

        ...,

        c       INTEGER

        }

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:complexType name='A-V1'>

      <xsd:sequence id='A-V1-1' maxOccurs='1'>

         <xsd:element name='a' type='boolean' maxOccurs='1'/>

         <xsd:element name='b' type='integer' maxOccurs='1'/>

      </xsd:sequence>

    </xsd:complexType>

    <xsd:complexType name='A-V2' base='A-V1' derivedBy='extension'>

      <xsd:sequence id='A-V1-1'>

         <xsd:element name='c' type='integer' maxOccurs='1'/>

      </xsd:sequence>

   </xsd:complexType>

</xsd:schema>

2.1.6 Extensibility in constraints

Extensibility can be obtained by  a group with order choice whose alternatives are the constrained type and the unconstrained type.

Example:

EXAMPLE10
DEFINITIONS
::=

BEGIN

A
::=
INTEGER(1..10,...)

END

<?xml version='1.0' standalone='no' ?>

<!DOCTYPE xmlschema SYSTEM './structures.dtd'>

<xsd:schema xmlns="http://www.w3.org/1999/XMLSchema">

   <xsd:complexType name='A'>

      <xsd:choice id='A-1' maxOccurs='1'>

         <xsd:element name='A-1-10' type='integer-1-10' maxOccurs='1'/>

         <xsd:element name='A-extended' type='integer' maxOccurs='1'/>

      </xsd:choice>

   </xsd:complexType>

   <xsd:simpleType name='integer-1-10' base='integer'>

      <xsd:minInclusive value='1'/>

      <xsd:maxExclusive value='10'/>

   </xsd:simpleType>

</xsd:schema>

2.2 XML to ASN.1

2.2.1 Time types

Value range constraints cannot be defined in time types in ASN.1.

