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Abstract

This document provides a set of supplemental properties that extend the core DFDL specification to add the ability to express additional data formats.
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1 Introduction

This section lists and specifies a set of DFDL v1.0 properties that may be used in DFDL annotations in DFDL Schema to describe data formats that contain bi-directional strings.

A primer on bidirectional support can be found at http://www.ibm.com/developerworks/websphere/library/techarticles/bidi/bidigen.html
Bidirectional text consists of mainly right-to-left text with some left-to-right nested segments (such as an Arabic text with some information in English), or vice versa (such as an English letter with a Hebrew address nested within it.) 

Languages involving bidirectional text are used mainly in the Middle East. They include Arabic, Urdu, Farsi, Hebrew, and Yiddish. In such a language, the general flow of text proceeds horizontally from right to left, but numbers are written from left to right, the same way as they are written in English. In addition, if some text (addresses, acronyms, or quotations) in English or another left-toright language is embedded, it is also written from left to right.

The support allows single elements containing bidirectional text to be parsed and unparsed consistently. It does not extend to a sequence of elements being parsed or unparsed in a different order. Similarly an initiator is always on the left of the value and a terminator is always on the right. 
The support for bi-directional data consists of 

1. Additional DFDL properties to describe bidirectinal data in instance documents

2. The bi-directional characteristics of string information items in the infoset

3. The ability to enter bidirectional strings in a DFDL schema

Note: The correct display of bi-directional data in tools is not covered in this specification.

1.1 Bidirectional Properties Common to All Simple Types with Text representation
	textBiDi
	Boolean

Indicates the text value of the element is bi-directional.

Annotation: dfdl:element, dfdl:simpleType (representation text)

	S
yntaxBiDi 
	Boolean

Indicates the syntax properties (initiator, terminator, and separator) of the element is bi-directional.

Annotation: dfdl:element, dfdl:simpleType (representation text), dfdl:sequence

	textBiDiTextType
	Enum 

Valid values ‘implicit’, ‘visual’. 

Defines how bidirectional text is stored in memory.
'Implicit' means that the characters are stored left to right (this is also called logical). 'Visual means that the characters are stored as they would be when they are displayed.

Annotation: dfdl:element , dfdl:simpleType (representation text) , dfdl:sequence

	textBiDiOrientation
	Enum

Valid values ‘LTR’, ‘RTL’, ‘contextual_LTR’, ‘contextual_RTL’. 
Indicates how the text should be displayed.

'LTR' means left-to-right

'RTL' mean right to left.

'contectual_LTR'  and 'contextual_RTL'  means that the orientation should be taken from the context of the data. The data may contain "strong" characters that are either orientation left or orientation right. The term following contextual (LTR or RTL) specifies what should be the default orientation when the data is orientation-neutral (i.e. there are no strong characters). 

Annotation: dfdl:element, dfdl:simpleType (representation text) , dfdl:sequence

	textBiDiSymmetric
	Boolean.

Defines whether characters such as < ( [ { that have a symmetric character with an opposite directional meaning: > ) ] } should be swapped
Annotation: dfdl:element, dfdl:simpleType (representation text)

	textBiDiTextShape
	Boolean.

Defines whether characters should be shaped 
on unparsing. Character shaping occurs when the shape of a character is dependent on its position in a line of text.
Annotation: dfdl:element, dfdl:simpleType (representation text) , dfdl:sequence

	textBiDiNumeralShapes

	Enum

Valid values ‘nominal’, ‘national’, ‘contextual’.
Defines 
Nominal: All numbers are presented as digits used in Latin writings

National: All numbers are presented as Arabic-Indic digits or other representations used for different national languages
.

Contextual: Presentation of digits follow the preceding text, that is, digits following English characters are presented as English digits and numbers following Arabic characters are presented as Arabic-Indic digits. The figure below shows an example of contextual digits presentation.

Annotation: dfdl:element, dfdl:simpleType (representation text) , dfdl:sequence


1.2 Infoset bidirectional characteristics

DFDL presents bidirectional strings in the infoset in a standard format: dfdl:textBiDiTextType 'implicit', dfdl:textBiDiOrientation 'left-to-right', textBiDiSymmetric 'true',  textBiDiSymmetric ' false',  textBiDiNumeralShapes 'nominal'
Note: As bidirectional transformation is not transitive parsing then unparsing a bidirectional string may not produce the same result
1.2.1 Element Information Items

There is an element information item for each value parsed from the non-hidden DFDL-described data. This corresponds to an instance of a non-hidden element declaration of simple type in the DFDL Schema and is known as a simple element information item.

There is an element information item for each explicitly declared structure in the DFDL-described data. This corresponds to an instance of an element declaration of complex type in the DFDL Schema and is known as a complex element information item.

In this information set, as in an XML document, an array is just a set of adjacent elements 
with same name and namespace. To represent the array explicitly, introduce a new complex element to contain those elements. This corresponds to a new complexType declaration in a DFDL schema.

One of the element information items is [root] member of the document information item, corresponding to the root element declaration of a DFDL Schema, and all other element information items are accessible by recursively following its [children] member.

An element information item has the following members:

1. [namespace] String. The namespace, if any, of the element. If the element does not belong to a namespace, the value is the empty string.

2. [name] String. The local part of the element name in the ISO10646 character codes of the string with the following bidirectional properties: dfdl:textBiDiTextType 'implicit', dfdl:textBiDiOrientation 'left-to-right', textBiDiSymmetric 'true',  textBiDiSymmetric ' false'
,  textBiDiNumeralShapes 'nominal'
3. [document] The document information item representing the DFDL information set that contains this element. This element is empty except in the root element of an information set.
4. [datatype] String. The name of the XML Schema 1.0 built-in simple type to which the value corresponds. DFDL supports a subset of these types listed in the specification at section 4.1. In a complex element information item this member has no value.

5. [dataValue] The value in the value space of the [datatype] member or special value nil. In a complex element information item this member has no value. For information items of datatype xs:string, the value will be the  ISO10646 character codes of the string with the following bidirectional properties: dfdl:textBiDiTextType 'implicit', dfdl:textBiDiOrientation 'left-to-right', textBiDiSymmetric 'true',  textBiDiSymmetric ' false'
,  textBiDiNumeralShapes 'nominal' . 
6. [children] An ordered set of zero or more element information items. The order they appear in the set is the order implied by the DFDL Schema. ‘Ordered set’ is not formally defined here, but two operations are assumed: ‘count’ gives the number of information items, and ‘at (index)’ gives the element at ordinal position ‘index’ starting from 1. In a simple element information item this member has no value. In a document information item this member contains exactly one element information item.

7. [parent] The complex element information item which contains this information item in its [children] member. In the root element of an information set this member is empty.

1.3 Bidirectional data in DFDL schema

XML documents are inherently logical order, left to right. When UTF-8 is used as the encoding then the Unicode Bidirectional Algorithm (http://www.unicode.org/reports/tr9/ ) is used to correctly display bidirectional strings.

Bidirectional strings can be used in

1. The 'name' attribute of xs:element, xs:simpleType, xs:complexType, etc

2. dfdl:initiator, dfdl:terminator, dfdl:separator

3. dfdl:occursStopValue, dfdl:nilValue,dfdl:textBooleanTrue, dfdl:textBooleanFalse
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2 Intellectual Property Statement

The GGF
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3 Disclaimer

This document and the information contained herein is provided on an “As Is” basis and the GGF disclaims all warranties, express or implied, including but not limited to any warranty that the use of the information herein will not infringe any rights or any implied warranties of merchantability or fitness for a particular purpose.
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�Lowercase "s"


�Bidi properties are needed for  syntax so that it can be correctly converted to the codepage of the data. However I don't think it will as common as bidi data values so needs a separate property.


�The difference between implicit and visual is unclear to me. Stored as "displayed" is meaningless. 





This needs to be more precise. We need to stop using left and right and start using lower address byte and higher address byte .





Here's what I think they mean:





Visual means that characters are stored with left-most corresponding to the lowest addressed character code, and right most with the highest addressed character code.  Right-to-left substrings are stored with their leftmost character at the lowest address, characters proceeding to the right are stored at increasing addresses. 





Implicit (a.k.a., logical) means that characters are stored with the "first" character of a word at a lower address than subsequent characters of a word. A word is a sequence of adjacent characters with the same directionality. So words containing only left to right directional characters are stored with the first (left-most) character at the lowest address, and subsequent characters at increasing addresses. Right-toleft words (words containing only right-to-left direction characters) are stored with the right-most (first) character at a lower address, and subsequent characters (moving toward the left) at increasing addresses.





�What is "shaped" and how does it affect the bytes in the output stream? (reference to the shape stuff in Unicode will be sufficient here.)





I wonder if we can skip this. That is, isn't this kind of thing for terminal programs that want to adjust what is on-screen for those typing in Arabic. In which case they change the character codes to do shape properly. 





This doesn't seem to be about "data" really. To me, the infoset item we are presented with should already have had this shaping done to it.





I would recommned dropping this property..


�Do we need all these Bi-di variants also for textNumeral as well or can we just have generic textBiDiNumeralShapes that is used for all kinds of text?





AWP> These are comment to strings (containing numbers) and numbers.


�Ambiguous - how are the national languages specified? Encoding is not enough. We would need to use xsi:lang perhaps? At least when unparsing we would have to know what language.





For parsing there might be some universal algorithm which knows what all language characters for '1' are, all language charcters for '2' are, and so forth and hence it can interpret multiple languges. But when unparsing it's entirely ambiguous.





This will create another of the round-trip anomalies. Not a big deal to me.


�What figure? I can't see one.


�Must update array in the glossary to match (and check usage of array throughout the doc. Esp. check the grammar.)


�Which?


�Which?


�TBD: update for new "OGF". Also the template may change, new IP statement language may have to be used, etc. etc.
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