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The XML-schema is the W3C proposed solution for data type description. For additional information see Data Description Framework, UP-010009, from the Stockholm UP ad-hoc in June.

This is a document for discussion on an XML-schema based datatype description.

The document contains the parts:

· A small example

· Outline of a specification how to describe datatypes

· A larger example 

A Small example

Datatype screenCoordinate

This XML document describes a composite datatype screenCoordinate. It has two items x and y of type xCoordinate and yCoordinate. XCoordinate can have values 0 to 60.

<?xml version="1.0" encoding="UTF-8"?>
<dataTypes xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation="D:\ecsbojn\proj\dataDescription\DDcurrent\3GPPdataType.xsd">


<compositeType name="screenCoordinate">


<item name="x" dataType="xCoordinate"/>


<item name="y" dataType="yCoordinate"/>

</compositeType>


<atomicType name="xCoordinate" base="int">


<minInclusive value="0"/>


<maxInclusive value="60"/>

</atomicType>


<atomicType name="yCoordinate" base="int">



<minInclusive value="0"/>


<maxInclusive value="30"/>

</atomicType>

</dataTypes>
XML representation of data

This XML document is an example of how data of datatype screenCoordinate can be represented.

The item names x and y is used as tags. The format of text in the x-tag and y-tag follows the XML-schema specification. 
<?xml version="1.0" encoding="UTF-8"?>
<screenPositionS xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation="D:\ecsbojn\proj\dataDescription\DDcurrent\dataTypeExample.xsd">

<screenPosition>



<x>12</x>


<y>15</y>


</screenPosition>

<screenPosition>



<x>5</x>


<y>13</y>


</screenPosition>
</screenPositionS>

Full XML-schema

This XML document is a XML-schema defining the constrains on a XML-document containing screen Positions. The part in bold text can automatically be generated from the data description of screenCoordinate.

<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XML Spy v4.0 beta 3.1 build Aug 27 2001 (http://www.xmlspy.com) by Bo Johansson (Ericsson Mobile Communications AB) -->
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">

<xs:element name="screenPositionS">


<xs:complexType>



<xs:sequence>




<xs:element ref="screenPosition" maxOccurs="unbounded"/>



</xs:sequence>


</xs:complexType>

</xs:element>

<xs:element name="screenPosition" type="screenCoordinate">


<xs:annotation>



<xs:documentation>Comment describing screenPosition</xs:documentation>


</xs:annotation>

</xs:element>


<xs:complexType name="screenCoordinate">


<xs:sequence>



<xs:element name="x" type="xCoordinate"/>



<xs:element name="y" type="yCoordinate"/>


</xs:sequence>

</xs:complexType>


<xs:simpleType name="xCoordinate">


<xs:restriction base="xs:int">




<xs:minInclusive value="0"/>



<xs:maxInclusive value="60"/>


</xs:restriction>

</xs:simpleType>


<xs:simpleType name="yCoordinate">


<xs:restriction base="xs:int">




<xs:minInclusive value="0"/>



<xs:maxInclusive value="30"/>


</xs:restriction>

</xs:simpleType>

</xs:schema>
__________________________________________________________________________

This is an outline/draft of the specification describing the data type description.

This is not finished. It is working material. It is included to give an indication of a possible way of describing datatypes.
1 Introduction

1.1 Used Syntax

1.1.1 yy

{name} A symbol, which is a placeholder for “name”, described somewhere else.

1.1.2 Used headline in examples

Synopsis:
Indicating the syntax in the description of datatype.
Example:

Contains an example of a (part) of a datatype description. 

Example data in XML-format:
Contains an example of a data in XML-format conforming to the datatype description. 

Synopsis as expanded XML-schema:

The synopsis expressed using in XML-schema. 

Example as expanded XML-schema:


The example expressed using in XML-schema.
2 Definitions

2.1 Datatype

[From XML-schema specification]

In this specification, a datatype is a 3-tuple, consisting of a) a set of distinct values, called its ·value space·, b) a set of lexical representations, called its ·lexical space·, and c) a set of ·facets that characterize properties of the ·value space·, individual values or lexical items.

2.2 Atomic datatypes

Atomic datatypes are those having values, which are regarded by as being indivisible or not further decomposable.

2.3 Atomic predefined datatypes

Atomic predefined datatypes are atomic datatypes, which are defined in the Data Description Framework.

2.4 Atomic derived datatypes

Atomic derived datatypes are atomic datatypes derived from the Atomic predefined datatypes by constraining them or by defining a union of 

2.5 Composite derived datatypes

Composite datatypes are defined using atomic and other composite datatypes.

3 Atomic Datatypes

3.1 Introduction

Atomic datatypes are those having values, which are regarded by as being indivisible or not further decomposable.

There are predefined atomic datatypes and derived atomic datatypes. Derived datatypes can be defined by restricting a predefined atomic datatype or by defining a union datatype.

3.2 Predefined atomic datatypes

Predefined atomic datatypes can only be added by revisions to this specification.

The predefined atomic datatypes is a subset of the XML-schema primitive datatypes: 

XML-schema primitive datatypes: string, boolean, decimal, float, double, duration, dateTime, time, date, gYearMonth, gYear, gMonthDay, gDay, gMonth, hexBinary, base64Binary, anyURI, QName, and NOTATION.

XML-schema primitive derived datatypes: normalizedString, token, language, NMTOKEN, NMTOKENS, Name, NCName, ID, IDREF, IDREFS, ENTITY, ENTITIES, integer, nonPositiveInteger, negativeInteger, long, int, short, byte, nonNegativeInteger, unsignedLong, unsignedInt, unsignedShort, unsignedByte, positiveInteger.

[Issue: Which XML-schema primitive datatypes to select as predefined atomic data types]

{predefinedAtomicDatatypeName} :=

string | boolean | integer … 
3.3 Atomic datatypes derived by restriction

The derived atomic datatypes are derived by restriction.

[From XML-schema specification] A datatype is said to be ·derived· by restriction from another datatype when values for zero or more ·constraining facets are specified that serve to constrain its ·value space· and/or its ·lexical space· to a subset of those of its ·base type.

A constraining facet is an optional property that can be applied to a datatype to constrain its ·value space.

Derived atomic datatypes can only be derived directly from Predefined atomic datatypes and not as restriction on derived atomic datatypes.

Synopsis:
<atomicType  name="{dataTypeName1}"

             base="{predefinedAtomicDatatypeName}">



{constrainingFacet}

</atomicType>

Example:

<atomicType  name="more-than-ninety-nine"

             base="integer">



<minExclusive value='99'/>

</atomicType>

Example data in XML-format:
100
Synopsis as expanded XML-schema:
<xs:simpleType name="{dataTypeName1}">

  <xs:restriction base="{predefinedAtomicDatatypeName}">

    {constrainingFacet}

  </xs:restriction>

</xs:simpleType>
Example as expanded XML-schema:
<xs:simpleType name='more-than-ninety-nine'>

  <xs:restriction base='integer'>

    <xs:minExclusive value='99'/>

  </xs:restriction>

</xs:simpleType>
3.4 Constraining Facets

Constraining Facets in XML–schema are: length minLength maxLength pattern enumeration

whiteSpace maxInclusive maxExclusive minExclusive minInclusive

totalDigits fractionDigits.

[Issue: Which XML-schema Constraining Facets to select to be used]

TBD

3.5 Union datatype

[From XML-schema specification] Union datatypes are those whose ·value spaces and ·lexical spaces are the union of the ·value spaces and ·lexical spaces of one or more other datatypes.

TBD

4 Composite Datatypes

4.1 Introduction

A composite datatype contains a number of name items each with a defined datatype. The item names must be unique with the composite datatype. The item datatype can be any atomic data type or composite datatype.

There are two types of item: Simple item and vector item. A simple item contain on instance of the item datatype. A vector item contains a vector or a number of instances of the datatype.

4.2 Structured datatype

Synopsis:

<compositeType name="{dataTypeName1}">


({item}|{itemVector})* 

</compositeType>

Example:

<compositeType name="screenCoordinate">


…

</compositeType>

Synopsis as expanded XML-schema:

<xs:complexType name="{dataTypeName1}">

  <xs:sequence>

   …

  <xs:sequence>

</xs:complexType>

Example as expanded XML-schema:
<xs:complexType name=" screenCoordinate">

  <xs:sequence>

   …

  <xs:sequence>

</xs:complexType>

Example data in XML-format:
Not applicable.

4.3 Simple item

Synopsis:

<item name="{itemName}" dataType="{dataTypeName2}"/>

Example:

<compositeType name="screenCoordinate">


<item name="x" dataType="xCoordinate"/>


<item name="y" dataType="yCoordinate"/>

</compositeType>

Synopsis as expanded XML-schema:

<xs:element name="{itemName}" type="{dataTypeName2}"/>

Example as expanded XML-schema:
<xs:complexType name=" screenCoordinate">

  <xs:sequence>

   <xs:element name="x" type=" xCoordinate"/>

   <xs:element name="y" type=" yCoordinate"/>

  <xs:sequence>

</xs:complexType>

Example data in XML-format:
<x>12</x>

<y>5</y>

4.4 Vector item

Synopsis:

<itemVector name="{itemName}" dataType="{dataTypeName2}

minOccurs="{integer1}" maxOccurs="{integer1}"

/>

Example:

<itemVector name="x" dataType="coordinate"

minOccurs="3" maxOccurs="3"/>

Synopsis expanded XML-schema:

<xs:element name="{itemName}" type="{dataTypeName2}"

minOccurs="{integer1}" maxOccurs="{integer1}">

<xs:attribute name="index" type="xs:byte"/>

</xs:element>

Example expanded XML-schema:
<xs:element name="x" type="coordinate"

minOccurs="3" maxOccurs="3">

<xs:attribute name="index" type="xs:byte"/>

</xs:element>

Example data in XML-format:
<x index="1">10</x>

<x index="2">20</x>

<x index="3">30</x>

___________________________________________________________________________

5 Example Datatypes in WAP provisioning

This is an example fetched from the specification: “Wireless Application Protocol WAP-183-ProvCont-20010724-a”.

The structural overview of the WAP provisioning data model is used. Plus (+) indicates that the parameter can occur 1 or more times, star (*) indicates that the parameter can occur 0 or more times, question mark (?) indicates that the parameter can occur 0 or 1 times.

characteristic : PXLOGICAL +

{

parm: PROXY-ID

parm: PROXY-PROVIDER-ID ?

parm: NAME

parm: DOMAIN *

parm: TRUST ?

parm: MASTER ?

parm: STARTPAGE ?

parm: BASAUTH-ID ?

parm: BASAUTH-PW ?

parm: WSP-VERSION ?

parm: PUSHENABLED ?

characteristic: PXAUTHINFO *

{

parm: PXAUTH-TYPE

parm: PXAUTH-ID ?

parm: PXAUTH-PW ?

}

characteristic: PORT *

{

parm: PORTNBR

parm: SERVICE *

}

characteristic: PXPHYSICAL +

{

parm: PHYSICAL-PROXY-ID

parm: DOMAIN *

parm: PXADDR

parm: PXADDRTYPE ?

parm: WSP-VERSION ?

parm: PUSHENABLED ?

parm: TO-NAPID +

characteristic: PORT *

{

parm: PORTNBR

parm: SERVICE *

}

}

}

characteristic: NAPDEF *

{

parm: NAPID
parm: BEARER *

parm: NAME

parm: INTERNET ?

parm: NAP-ADDRESS

parm: NAP-ADDRTYPE ?

parm: CALLTYPE ?

parm: LOCAL-ADDR ?

parm: LOCAL-ADDRTYPE ?

parm: LINKSPEED ?

parm: DNLINKSPEED ?

parm: LINGER ?

parm: DELIVERY-ERR-SDU ?

parm: DELIVERY-ORDER ?

parm: TRAFFIC-CLASS ?

parm: MAX-SDU-SIZE ?

parm: MAX-BITRATE-UPLINK ?

parm: MAX-BITRATE-DNLINK ?

parm: RESIDUAL-BER ?

parm: SDU-ERROR-RATIO ?

parm: TRAFFIC-HANDL-PRIO ?

parm: TRANSFER-DELAY ?

parm: GUARANTEED-BITRATE-UPLINK ?

parm: GUARANTEED-BITRATE-DNLINK ?

characteristic: NAPAUTHINFO *

{

parm: AUTHTYPE

parm: AUTHNAME ?

parm: AUTHSECRET ?

}

characteristic: VALIDITY *

{

parm: COUNTRY ?

parm: NETWORK ?

parm: SID ?

parm: SOC ?

parm: VALIDUNTIL ?

}

}

characteristic: BOOTSTRAP *

{

parm: NAME ?

parm: NETWORK *

parm: COUNTRY ?

parm: PROXY-ID *

parm: PROVURL ?

parm: CONTEXT-ALLOW ?

}

characteristic : CLIENTIDENTITY ?

{

parm: CLIENT-ID

}

characteristic: VENDORCONFIG *

{

parm: NAME

parm: *

}

This is a XML-document describing the WAP-provisioning data structure as indicated in the above “structural overview of the WAP provisioning”.

<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XML Spy v4.0 beta 3.1 build Aug 27 2001 (http://www.xmlspy.com) by Bo Johansson (Ericsson Mobile Communications AB) -->
<dataTypes xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation="D:\ecsbojn\proj\dataDescription\DDcurrent\3GPPdataType.xsd">

<!--

WAP provisioning top level datatype


-->

<compositeType name="wapProv">


<itemVector name="PXLOGICAL" minOccurs="0" maxOccurs="99" dataType="PXLOGICAL"/>


<itemVector name="NAPDEF" minOccurs="0" maxOccurs="99" dataType="NAPDEF"/>


<itemVector name="BOOTSTRAP" minOccurs="0" maxOccurs="99" dataType="BOOTSTRAP"/>


<itemVector name="CLIENTIDENTITY" minOccurs="0" maxOccurs="99" dataType="CLIENTIDENTITY"/>


<itemVector name="VENDORCONFIG" minOccurs="0" maxOccurs="99" dataType="VENDORCONFIG"/>

</compositeType>

<!--

PXLOGICAL


-->

<compositeType name="PXLOGICAL">


<item name="PROXY-ID" dataType="toBeDef"/>


<itemVector name="PROXY-PROVIDER-ID" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<item name="NAME" dataType="toBeDef"/>


<itemVector name="DOMAIN" minOccurs="0" maxOccurs="99" dataType="toBeDef"/>


<itemVector name="TRUST" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="MASTER" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="STARTPAGE" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="BASAUTH-ID" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="BASAUTH-PW" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="WSP-VERSION" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="PUSHENABLED" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="PXAUTHINFO" minOccurs="0" maxOccurs="99" dataType="PXAUTHINFO"/>


<itemVector name="PORT" minOccurs="0" maxOccurs="99" dataType="PORT"/>


<itemVector name="PXPHYSICAL" minOccurs="1" maxOccurs="99" dataType="PXPHYSICAL"/>

</compositeType>

<compositeType name="PXAUTHINFO">


<item name="PXAUTH-TYPE" dataType="toBeDef"/>


<itemVector name="PXAUTH-ID" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="PXAUTH-PW" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>

</compositeType>

<compositeType name="PXPHYSICAL">


<item name="PHYSICAL-PROXY-ID" dataType="toBeDef"/>


<itemVector name="DOMAIN" minOccurs="0" maxOccurs="99" dataType="toBeDef"/>


<item name="PXADDR" dataType="toBeDef"/>


<itemVector name="PXADDRTYPE" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="WSP-VERSION" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="PUSHENABLED" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="TO-NAPID" minOccurs="1" maxOccurs="99" dataType="toBeDef"/>


<item name="PORT" dataType="PORT"/>

</compositeType>

<!--

NAPDEF


-->

<compositeType name="NAPDEF">


<item name="NAPID" dataType="toBeDef"/>


<itemVector name="BEARER" minOccurs="0" maxOccurs="99" dataType="toBeDef"/>


<item name="NAME" dataType="toBeDef"/>


<itemVector name="INTERNET" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<item name="NAP-ADDRESS" dataType="toBeDef"/>


<itemVector name="NAP-ADDRTYPE" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="CALLTYPE" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="LOCAL-ADDR" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="LOCAL-ADDRTYPE" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="LINKSPEED" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="DNLINKSPEED" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="LINGER" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="DELIVERY-ERR-SDU" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="DELIVERY-ORDER" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="TRAFFIC-CLASS" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="MAX-SDU-SIZE" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="MAX-BITRATE-UPLINK" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="MAX-BITRATE-DNLINK" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="RESIDUAL-BER" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="SDU-ERROR-RATIO" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="TRAFFIC-HANDL-PRIO" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="TRANSFER-DELAY" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="GUARANTEED-BITRATE-UPLINK" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="NAPAUTHINFO" minOccurs="0" maxOccurs="1" dataType="NAPAUTHINFO"/>

</compositeType>

<compositeType name="NAPAUTHINFO">


<item name="AUTHTYPE" dataType="toBeDef"/>


<itemVector name="AUTHNAME" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="AUTHSECRET" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="VALIDITY" minOccurs="0" maxOccurs="1" dataType="VALIDITY"/>

</compositeType>

<!--

PORT


-->

<compositeType name="PORT">


<item name="PORTNBR" dataType="toBeDef"/>


<itemVector name="SERVICE" minOccurs="0" maxOccurs="99" dataType="toBeDef"/>

</compositeType>

<!--

other


-->

<compositeType name="BOOTSTRAP">


<itemVector name="NAME" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="NETWORK" minOccurs="0" maxOccurs="99" dataType="toBeDef"/>


<itemVector name="COUNTRY" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="PROXY-ID" minOccurs="0" maxOccurs="99" dataType="toBeDef"/>


<itemVector name="PROVURL" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="CONTEXT-ALLOW" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>

</compositeType>

<compositeType name="CLIENTIDENTITY">


<item name="CLIENT-ID" dataType="toBeDef"/>

</compositeType>

<compositeType name="VENDORCONFIG">


<item name="NAME" dataType="toBeDef"/>

</compositeType>

<compositeType name="VALIDITY">


<itemVector name="COUNTRY" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="NETWORK" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="SID" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="SOC" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>


<itemVector name="VALIDUNTIL" minOccurs="0" maxOccurs="1" dataType="toBeDef"/>

</compositeType>

<atomicType name="toBeDef" base="string">


<maxLength value="99"/>

</atomicType>
</dataTypes>
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