Error! No text of specified style in document.
12
Error! No text of specified style in document.

7.6.1.1
Extending simple content

When extending XSD simpleContent, further XSD attributes may be added to the original type.

The base type of the extended simpleContent and the additional XSD attributes shall be mapped to fields of the TTCN-3 record type, generated for the enclosing XSD complexType (see clause 7.6). At first, attribute elements and attribute groups shall be translated according to clause 7.6.7, and added to the enframing TTCN-3 record (see clause 7.6). Next, the extended type shall be mapped to TTCN-3 and added as a field of the enframing record. The field name of the latter shall be "base" and the variant attribute "untagged" shall be attached to it.

EXAMPLE: 
The example below extends a built-in type by adding an attribute.

<complexType name="e23">


<simpleContent>



<extension base="string">




<attribute name="foo" type="float"/>




<attribute name="bar" type="integer"/>



</extension>


</simpleContent>

</complexType>

// Will be mapped as: 

type record E23 

{


XSD.Integer bar optional,

XSD.Float foo optional,

XSD.String base

}

with {

variant "name as uncapitalized";


variant(base) "untagged";

variant(bar, foo) "attribute"
}

// and the template

template E23 t_E23 := {

  bar := 1,

  foo := 2.0,

  base := "something"

}

// shall be encoded as:

<?xml version="1.0" encoding="UTF-8"?>

<e23 bar=1 foo=2.0>something</e23>

7.6.1.2
Restricting simple content

An XSD simpleContent may restrict its base type or attributes of the base type by applying more restrictive facets than those of the base type (if any).

Such XSD simpleContent shall be mapped to fields of the enframing TTCN-3 record (see clause 7.6). At first, the fields corresponding to the local attribute definitions, attribute and attributeGroup references shall be generated according to clause 7.6.7, followed by the field generated for the base type.. The field name of the latter shall be "base". The restrictions of the given simpleContent shall be applied to the "base" field directly (i.e. the base type shall not be referenced but translated to a new type definition in TTCN-3).

Other base types shall be dealt with accordingly, see clause 6. 

EXAMPLE:
Example for restriction of a base type.

<complexType name="e24">


<simpleContent>



<restriction base="ns:e23">




<length value="4"/>



</restriction>


</simpleContent>

</complexType>

//Is translated to: 

type record E24 {


XSD.Integer bar optional,

XSD.Float foo optional,

XSD.String base length(4)

}

with {

variant(base) "untagged";

variant(foo) "attribute";

variant "name as uncapitalized"
}

// and the template

template E24 t_E24 := {

  bar := 1,

  foo := 2.0,

  base := "some"

}

// shall be encoded as:

<?xml version="1.0" encoding="UTF-8"?>

<e23 bar=1 foo=2.0>some</e23>

7.6.3
Group components

Referenced group components, which are children of complexType, shall be translated according to the compositors in the group definition, i.e. as if the content of the referenced group was present in the complexType definition directly. See details in clauses 7.6.4, 7.6.5 and 7.6.6.

7.9
Group components

XSD group definition, defined globally, enables groups of elements to be defined and named, so that the elements can be used to build up the content models of complex types. The child of a group shall be one of the all, choice or sequence compositors.

They shall be mapped the same way as complexTypes with one difference: the "untagged" encoding instruction shall be attached to the generated TTCN-3 component corresponding to the group element (but, of course, will always represent a subset of complex types, as only the above compositors are allowed as child and can never have attributes).

EXAMPLE: 
Mapping of groups.

<xs:group name="shipAndBill">

  <xs:sequence>

    <xs:element name="shipTo" type="xs:string"/>

    <xs:element name="billTo" type="xs:string"/>

  </xs:sequence>

</xs:group>

<xs:group name="shipOrBill">

  <xs:choice>

    <xs:element name="shipTo" type="xs:string"/>

    <xs:element name="billTo" type="xs:string"/>

  </xs:choice>

</xs:group>

<xs:group name="shipAndBillAll">

  <xs:all>

    <xs:element name="shipTo" type="xs:string"/>

    <xs:element name="billTo" type="xs:string"/>

  </xs:all>

</xs:group>

//Is translated to TTCN-3 as:

type record ShipAndBill {

XSD.String shipTo,


XSD.String billTo

}

with {


variant "untagged"

}

type record ShipOrBill {

XSD.String shipTo,


XSD.String billTo

}

with {


variant "untagged"

}

type record ShipAndBillAll {

record of enumerated { shipTo, billTo } order,


XSD.String shipTo,


XSD.String billTo

}

with {


variant "untagged";


variant "useOrder"
}

Annex B (normative):
Encoding instructions

As described in clause 5 of the present document, in case of explicit mapping, the information not necessary to produce valid TTCN-3 abstract types and values but needed to produce the correct encoded value (an XML document), shall be retained in encoding instructions. Encoding instructions are contained in TTCN-3 encode and variant attributes associated with the TTCN-3 definition, field or value of a definition. This annex defines the encoding instructions for the XSD to TTCN-3 mapping.

NOTE:
In case of implicit mapping the information needed for correct encoding is to be retained by the TTCN-3 tool internally and thus its form is out of scope of the present document.

B.1
General

A single attribute shall contain one encoding instruction only. Therefore, if several encoding instructions shall be attached to a TTCN-3 language element, several TTCN-3 attributes shall be used.

The "syntactical structure" paragraph of each clause below identify the syntactical elements of the attribute (i.e. inside the "with {   }" statement. The syntactical elements shall be separated by one or more whitespace characters. A syntactical element may precede or follow a double quote character without a whitespace character. There shall be no whitespace between an opening single quote character and syntactical element directly following it and between a closing single quote character and the syntactical element directly preceding it. All characters (including whitespaces) between a pair of single quote characters shall be part of the encoding instruction.

Typographical conventions: bold font identify TTCN-3 keywords. The syntactical elements freetext and name are identified by italic font; they shall contain one or more characters and their contents are specified by the textual description of the encoding instruction. Normal font identify syntactical elements that shall occur within the TTCN-3 attribute as appear in the syntactical structure. The following character sequences identify syntactical rules and shall not appear in the encoding instruction itself:

· ( | ) - identify alternatives.
· [ ] - identify that the part of the encoding instruction within the square brackets is optional.
· { } - identify zero or more occurrences of the part between the curly brackets.
· """ - identify the opening or the enclosing double quote of the encoding instruction.
B.2
The XML encode attribute

The encode attribute "XML" shall be used to identify 

Syntactical structure


encode """ (XML | XML1.0 | XML1.1 ) """

Applicable to (TTCN-3)

Module, group, definition.

B.3
Encoding instructions

B.3.1
XSD data type identification

Syntactical structure(s)


variant """ (
XSD:string | XSD:normalizedString | XSD:token | XSD:Name | XSD:NMTOKEN | 



XSD:NCName | XSD:ID | XSD:IDREF | XSD:ENTITY | XSD:hexBinary | XSD:base64Binary | 



XSD:anyURI | XSD:language | XSD:integer | XSD:positiveInteger | XSD:nonPositiveInteger | 



XSD:negativeInteger | XSD:nonNegativeInteger | XSD:long | XSD:unsignedLong | XSD:int | 



XSD:unsignedInt | XSD:short | XSD:unsignedShort | XSD:byte | XSD:unsignedByte | 



XSD:decimal | XSD:float | XSD:double | XSD:duration | XSD:dateTime | XSD:time | XSD:date | 



XSD:gYearMonth | XSD:gYear | XSD:gMonthDay | XSD:gDay | XSD:gMonth | 



XSD:NMTOKENS | XSD:IDREFS | XSD:ENTITIES | XSD:QName | XSD:boolean ) """

Applicable to (TTCN-3)

These encoding instructions shall not appear in a TTCN-3 module mapped from XSD. They are attached to the TTCN‑3 type definitions corresponding to XSD data types.
Description

The encoder and decoder shall handle instances of a type according to the corresponding XSD data type definition. In particular, record of elements of instances corresponding to the XSD sequence types NMTOKENS IDREFS and ENTITIES shall be combined into a single XML list value using a single space as separator between the list elements. At decoding the XML list value shall be mapped to a TTCN-3 record of value by separating the list into its itemType elements (the whitespaces between the itemType elements shall not be part of the TTCN-3 value). The uri and name fields of a TTCN‑3 instance of an XSD:QName type shall be combined to an XSD QName value at encoding. At decoding an XSD QName value shall be separated to the URI part and the non-qualified name part (the double colon between the two shall be disposed) and those parts shall be assigned to the uri and name fields of the corresponding TTCN‑3 value correspondingly.

B.3.2
Any element

Syntactical structure(s)


variant """ anyElement [ except ( 'freetext' | unqualified ) |




       from [unqualified ,] [ { 'freetext' , } 'freetext' ]  ] """

Applicable to (TTCN-3)

Fields of structured types generated for the XSD any element (see clause 7.7).

Description

One TTCN-3 attribute shall be generated for each field corresponding to an XSD any element. The freetext part(s) shall contain the URI(s) identified by the namespace attribute of the XSD any element. The namespace attribute may also contain wildcard. They shall be mapped as given in table B.1.

Table B.1: Mapping namespace attribute wildcards

	Facet

type
	Value of the XSD
namespace attribute
	Except or from clause in the TTCN-3 attribute
	Remark

	
	##any
	<nor except neither from clause present>
	

	
	##local
	from unqualified
	

	##other
	except "<target namespace of the ancestor schema element of the given any element>"
	Also disallows unqualified elements, i.e. elements without a target namespace

	##other
	except unqualified
	In the case no target namespace is ancestor schema element of the given any element

	##targetNamespace
	from "<target namespace of the ancestor schema element of the given any element >"
	

	"http://www.w3.org/1999/xhtml ##targetNamespace"
	from "http://www.w3.org/1999/xhtml", "<target namespace of the ancestor schema element of the given any element >"
	


B.3.3
Any attributes

Syntactical structure(s)


variant """ anyAttributes [ except 'freetext' | from [unqualified ,] { 'freetext', }  'freetext'] """

Applicable to (TTCN-3)

Fields of structured types generated for the XSD anyAttribute element (see clause 7.7).

Description

Except its applicability it shall be constructed and used the same way as the anyElement encoding instruction (see clause B.3.2).

B.3.4
Attribute

Syntactical structure(s)


variant """ attribute """

Applicable to (TTCN-3)

Top-level type definitions and fields of structured types generated for XSD attribute elements.

Description

This encoding instruction designates that the instances of the TTCN-3 type or field shall be encoded and decoded as XML attributes.

B.3.5
AttributeFormQualified
Syntactical structure(s)


variant """ attributeFormQualified """

Applicable to (TTCN-3)

Modules.

Description

This encoding instruction designates that names of XML attributes that are instances of TTCN-3 definitions in the given module shall be encoded as qualified names and at decoding qualified names shall be expected as valid attribute names.

B.3.6
Control Namespace identification

Syntactical structure(s)


variant """ controlNamespace 'freetext' prefix 'freetext' """

Applicable to (TTCN-3)

Module.

Description

The control namespace is the namespace to be used for the type identification attributes and schema instances (e.g. in the special XML attribute value "xsi:nil", see mapping of the nillable XSD attribute in clause 7.1.11). It shall be specified globally, with an encoding instruction attached to the TTCN-3 module.
The first freetext component identifies the namespace (normally "http://www.w3.org/2001/XMLSchema-instance" is used), the second freetext component identifies the namespace prefix (normally "xsi" is used).
B.3.7
Default for empty
Syntactical structure(s)


variant """ defaultForEmpty as 'freetext' """

Applicable to (TTCN-3)

TTCN-3 components generated for XSD attribute or element elements with a fixed or default attribute.

Description

The "freetext" component shall designate a valid value of the type to which the encoding instruction is attached to. This encoding instruction has no effect on the encoding process and designates that the decoder shall insert the value specified by freetext if the corresponding attribute or element is omitted in the received XML document.

B.3.8
Element
Syntactical structure(s)


variant """ element """

Applicable to (TTCN-3)

Top-level type definitions generated for XSD element elements that are direct children of a schema element.

Description

This encoding instruction designates that the instances of the TTCN-3 type shall be encoded and decoded as XML elements.

B.3.9
ElementFormQualified
Syntactical structure(s)


variant """ elementFormQualified """

Applicable to (TTCN-3)

Modules.

Description

This encoding instruction designates that tags of XML local elements that are instances of TTCN-3 definitions in the given module shall be encoded as qualified names and at decoding qualified names shall be expected as valid element tags names.

B.3.10
Embed values

Syntactical structure(s)


variant """ embedValues """

Applicable to (TTCN-3)

TTCN-3 record types generated for XSD complexType-s and complexContent-s with the value of the mixed attribute "true".
Description

The encoder shall encode the record type to which this attribute is applied in a way, which produces the same result as the following procedure: first a partial encoding of the record is produced, ignoring the embed_values field. The first string of the embed_values field (the first record of element) shall be inserted at the beginning of the partial encoding, before the start-tag of the first XML element (if any). Each subsequent string shall be inserted between the end-tag of the XML element and the start-tag of the next XML element (if any), until all strings are inserted. In the case the maximum allowed number of strings is present in the TTCN-3 value (the number of the XML elements in the partial encoding plus one) the last string will be inserted after end-tag of the last element (to the very end of the partial encoding). The following special cases apply:

a)
At decoding, strings before, in-between and following the XML elements shall be collected as individual components of the embed_values field. If no XML elements are present, and there is also a defaultForEmpty encoding instruction on the sequence type, and the encoding is empty, a decoder shall interpret it as an encoding for the freetext part specified in the defaultForEmpty encoding instruction and assign this abstract value to the first (and only) component of the embed_values field.
b)
If the type also has a useNil encoding instruction and the optional component is absent, then the embedValues encoding instruction has no effect.

c)
If the type has a useNil encoding instruction and if a decoder determines that the optional component is present, by the absence of a nil identification attribute (or its presence with the value false), then item a) above shall apply.

B.3.11
Form

Syntactical structure(s)


variant """ form as ( qualified | unqualified ) """

Applicable to (TTCN-3)

Top-level type definitions generated for XSD attribute elements and fields of structured type definitions generated for XSD attribute or element elements.

Description

This encoding instruction designates that names of XML attributes or tags of XML local elements corresponding to instances of the TTCN-3 type or field of type to which the form encoding instruction is attached, shall be encoded as qualified or unqualified names respectively and at decoding qualified or unqualified names shall be expected respectively as valid attribute names or element tags.

B.3.12
List

Syntactical structure(s)


variant """ list """

Applicable to (TTCN-3)

Record of types mapped from XSD simpleType-s derived as a list type.

Description

This encoding instruction designates that the record of type shall be handled as an XSD list type, namely, record of elements of instances shall be combined into a single XML list value using a single SP(32) (space) character as separator between the list elements. At decoding the XML list value shall be mapped to a TTCN-3 record of value by separating the list into its itemType elements (the whitespaces between the itemType elements shall not be part of the TTCN-3 value).

B.3.13
Name

Syntactical structure(s)


variant """ name ( as ( 'freetext' | changeCase ) | all as changeCase ) """,

where changeCase := ( capitalized | uncapitalized | lowercased | uppercased )

Applicable to (TTCN-3)

Type or field of structured type. The form when freetext is empty shall be applied to fields of union types with the "useUnion" encoding instruction only (see clause B.3.16).

Description

The name encoding instruction identifies if the name of the TTCN-3 definition or field differs from the value of the name attribute of the related XSD element. The name resulted from applying the name encoding attribute shall be used as the non-qualified part of the name of the corresponding XML attribute or element tag.

When the "name as 'freetext'" form is used, freetext shall be used as the attribute name or element tag, instead of the name of the related TTCN-3 definition (e.g. TTCN-3 type name or field name).

The "name as ''" (i.e. freetext is empty) form designates that the TTCN-3 field corresponds to an XSD unnamed type, thus its name shall not be used when encoding and decoding XML documents.

The "name as capitalized" and "name as uncapitalized" forms identify that only the first character of the related TTCN‑3 type or field name shall be changed to lower case or upper case respectively.

The "name as lowercased " and "name as uppercased " forms identify that each character of the related TTCN‑3 type or field name shall be changed to lower case or upper case respectively.

The "name all as capitalized", "name all as uncapitalized", "name as lowercased" and "name as uppercased" forms has effect on all direct fields of the TTCN-3 definition to which the encoding instruction is applied (e.g. in case of a structured type definition to the names of its fields in a non-recursive way but not to the name of the definition itself and not to the name of fields embedded to other fields).
The name encoding instruction shall not be applied when the untagged encoding instruction is used. However, if both instructions are applied to the same TTCN-3 component in the same or in different TTCN-3 definitions (see examples in clause 7.1.4), the untagged instruction takes precedence (i.e. no start and end tags shall be used, see clause B.3.21).
B.3.14
Namespace identification

Syntactical structure(s)


variant """ namespace as 'freetext' [ prefix 'freetext' ] """

Applicable to (TTCN-3)

· Modules.

· Fields of record types generated for attributes of complexTypes taken in to complexType definitions by referencing attributeGroup(s), defined in schema elements with a different (but not absent) target namespace and imported into the schema element which is the ancestor of the complexType.
Description

The first freetext component identifies the namespace to be used in qualified XML attribute names and element tags at encoding, and to be expected in received XML documents. The second freetext component is optional and identifies the namespace prefix to be used at XML encoding. If the prefix is not specified, the encoder shall either identify the namespace as the default namespace (if all other namespaces involved in encoding the XML document have prefixes) or shall allocate a prefix to the namespace (if more than one namespace encoding instructions are missing the prefix part).

B.3.15
Nillable elements

Syntactical structure(s)


variant """ useNil """

Applicable to (TTCN-3)

Top-level record types or record fields generated for nillable XSD element elements.

Description

The encoding instruction designates that the encoder, when the optional field of the record (corresponding to the nillable element) is omitted, it shall produce the XML element with the xsi:nil="true" attribute and no value,. When the nillable XML element is present in the received XML document and carries the xsi:nil="true" attribute, the optional field of the record in the corresponding TTCN-3 value shall be omitted. If the nillable XML element carries the xsi:nil="true" attribute and has a children (either any character or element information item) at the same time, the decoder shall initiate a test case error.
B.3.16
Use Union

Syntactical structure(s)


variant """ useUnion """

Applicable to (TTCN-3)

Types and field of structured types generated for XSD simpleTypes derived by union (see clause 7.5.3).

Description

The encoding instruction designates that the encoder shall not use the start-tag and the end-tag around the encoding of the selected alternative (field of the TTCN-3 union type) and shall use the type identification attribute, identifying the XSD base datatype of the selected alternative, except when encoding attributes or the encoded component has a "list" encoding instruction attached. At decoding the decoder shall place the received XML value into the corresponding alternative of the TTCN-3 union type, based on the received value and the type identification attribute, if present.

B.3.17
Text

Syntactical structure(s)


variant """ text ( 'name' as ( 'freetext' | ) | all as changeCase ) """

NOTE 1:
The definition of changeCase is given in clause B.3.13.

Applicable to (TTCN-3)

Enumeration types generated for XSD enumeration facets where the enumeration base is a string type (see clause 6.1.5, first paragraph), and the name(s) of one or more TTCN-3 enumeration values is(are) differs from the related XSD enumeration item. XSD.Boolean types, instances of XSD.Boolean types(see clause 6.7).

Description

When name is used, it shall be generated for the differing enumerated values only. The name shall be the identifier of the TTCN-3 enumerated value the given instruction relates to. If the difference is that the first character of the XSD enumeration item value is a capital letter while the identifier of the related TTCN-3 enumeration value starts with a small letter, the "text 'name' as capitalized" form shall be used. Otherwise, freetext shall contain the value of the related XSD enumeration item.

NOTE 2:
The "text 
name' as uncapitalized", "text 'name' as lowercased" and "text 'name' as uppercased" forms are not generated by the current version of this specification but tools are encouraged to support also these encoding instructions for consistency with the "name as … " encoding instruction.

If the first characters of all XSD enumeration items are capital letters, while the names of all related TTCN-3 enumeration values are identical to them except the case of their first characters, the "text all as capitalized" form shall be used.

The encoding instruction designates that the encoder shall use freetext or the capitalized name(s) when encoding the TTCN-3 enumeration value(s) and vice versa.

When the text encoding attribute is used with XSD.Boolean types, the decoder shall accept all four possible XSD boolean values and map the received value 1 to the TTCN-3 boolean value true and the received value 0 to the TTCN-3 boolean value false. When the text encoding attribute is used on the instances of the XSD.Boolean type, the encoder shall encode the TTCN‑3 values according to the encoding attribute (i.e. true as 1 and false as 0).

B.3.18
Use number

Syntactical structure(s)


variant """ useNumber """

Applicable to (TTCN-3)

Enumeration types generated for XSD enumeration facets where the enumeration base is integer (see clause 6.1.5, second paragraph).

Description

The encoding instruction designates that the encoder shall use the integer values associated to the TTCN-3 enumeration values to produce the value or the corresponding XML attribute or element (as opposed to the names of the TTCN-3 enumeration values) and the decoder shall map the integer values in the received XML attribute or element to the appropriate TTCN-3 enumeration values.

B.3.19
Use order

Syntactical structure(s)


variant """ useOrder """

Applicable to (TTCN-3)

Record type definition, generated for XSD complexType-s with all constructor (see clause 7.6.4).

Description

The encoding instruction designates that the encoder shall encode the values of the fields corresponding to the children elements of the all constructor according to the order identified by the elements of the order field. At decoding, the received values of the XML elements shall be placed in their corresponding record fields and a new record of element shall be inserted into the order field for each XML element processed (the final order of the record of elements shall reflect the order of the XML elements in the encoded XML document).
B.3.20
Whitespace control

Syntactical structure(s)


variant """ whitespace ( preserve | replace | collapse ) """

Applicable to (TTCN-3)

Types or fields of structured types generated for XSD components with the whitespace facet.

Description

The encoding instruction designates that the encoder shall normalize the encoded XML value corresponding to the TTCN-3 constructed with the whitespace encoding instruction, and the received XML value shall be normalized before decoding as below.

NOTE:
The XSD whitespace facet can also be applied to XSD list types. As components of XSD list types shall not have whitespace characters and the encoder shall place a single space character between the list components (see clause B.3.12), this encoding instruction has no effect on XSD list types at encoding.

· Preserve: no normalization shall be done, the value is not changed (this is the behaviour required by XML Schema Part 2 [9] for element content).

· Replace: all occurrences of HT(9) (horizontal tabulation), LF(10) (line feed) and CR(13) (carriage return) shall be replaced with an SP(32) (space) character. 

· Collapse: after the processing implied by replace, contiguous sequences of SP(32) (space) characters are collapsed to a single SP(32) (space) character, and leading and trailing SP(32) (space) characters are removed. 
B.3.21
Untagged elements
Syntactical structure(s)


variant """ untagged """

Applicable to (TTCN-3)

Structured type definitions and structured type fields.
Description

Without this attribute the names of the (1) structured type fields (as possible modified by a name as encoding instruction) or, in case of TTCN-3 type definitions corresponding to global XSD element declarations (2) the name of the TTCN-3 type (as possible modified by a name as encoding instruction) are used as the local part of the start and end tags of XML elements at encoding. If the untagged encoding instruction is applied to a TTCN-3 type or structured type field, the name of the type or field shall not produce an XML tag when encoding the value of that type or field (in other words, the tag that would be produced without the untagged attribute shall be suppressed during encoding and shall not be expected during decoding). The untagged encoding instruction shall only have effect on the TTCN-3 language element to which it is directly applied; e.g. if applied to a structured type, the type itself shall not result a starting and end tag in the encoded XML document but the fields of the structured type shall be encoded using starting and end tags (provided no untagged attribute is applied to the fields). At decoding no XML starting and end tags shall be present in the encoded XML document.
Shall not be applied to TTCN-3 components generated for XSD attribute elemenst (neither global nor local).
For typical use in case of extending or restricting simple content see clauses 7.6.1.1 and 7.6.1.2 and for typical use in case of model groups see clause 7.9.
NOTE:
Please note, that using the untagged encoding instruction in other cases than specified in this document, may result in an undecodable XML document.



























ETSI

