AMERICAN NATIONAL STANDARD





                 C12.19-1997

AMERICAN NATIONAL STANDARD
C12.19-200x


Contribution #: [TF0207-098-2x]


CONTRIBUTION

	Project:
	TableFest II

ANSI C12.19-1997,IEEE 1377-1997, MC12.19

	

	Title:
	Section 6.6 – TDL XML File format

	

	Author(s):
	Avygdor Moise

	

	Contact:
	Name:
	Avygdor Moise

	
	Organization:
	Future DOS R&D Inc.

	
	Address Line 1:
	#303, 6707 Elbow Drive S.W.

	
	Address Line 2:
	

	
	City, State, & Zip:
	Calgary, Alberta, Canada.

	
	Phone Number:
	403-616-8634

	
	Fax Number:
	403-203-7071

	
	E-Mail Address:
	avy@fdos.ca

	

	Related Document(s):
	1. C12.19-1997 Original Section 5

2. TF0207-088-7

3. “Extensible Markup Language (XML)” Version 1.0 (Second Edition), W3C Recommendation 6 October 2000.

4. “Standard Generalized Markup Language”, ISO 8879:1986(E) as amended and corrected, W2 Schema V2.0.

5. “XML Path Language (XPath)” Version 1.0, W3C Recommendation 16 November 1999.



	

	Supersedes
	

	

	Submission Date:
	July 23, 2002

	Revision Date:
	May 1, 2003

	Distribution:
	· Industry Canada Task Force members

· ANSI C12 SC17 members

· IEEE SCC31 members

	

	Abstract:
	This contribution extends the syntax XML/TDL document type definitions and rules for the encapsulation of end device table descriptions including all C12.19 syntax and meta-data, referred to as XML/TDL. Also the contribution describes the automaton rules for the creation of EDL (End-device Data Language) that is derived from the TDL, and how EDL is used to provide data values, limiting values and default set values. This also provides a framework for automaton generation of section 9.0, Table Syntax, using XSLT based on TDL.

	

	Objectives addressed and/or introduced:
	The concept is to use a “Table Description Language”, TDL, and an “End-device Description Language”, “EDL”, using XML (Extensible Mark-up Language) and XML-Schema to describe the end device (meter) state, configuration, standard extensions, operating limits, defaults sets, data structures, operating limits and their interpretation.

This implementation:

· Supplies rules for the creation of a reference TDL Schema (http://www.nema.org/xxxx/C1219TDLSchema.xsd), which provides the validation rules of XML files.

· Provides two reference TDLs, http://www.nema.org/C1219TDL-1997.xml and http://www.nema.org/2002/C1219TDL.xml. These TDLs are the core data description for this revision of the Standard (2002) and the first version of the Standard (1997).

· This Standard defines the rules for mapping TDL-XML to EDL-Schema.

· Each manufacturer, whose meter contains innovation(s) and they wish the end-device owner to use on third-party software, registers a device class with NEMA. This requires that the manufacturers supply a description of that end-device in TDL and optionally accompany it with an EDL (if data values need also to be provided).

· Third-party software retrieves TDL Schemas from NEMA and the device class specific TDL/EDL file (The EDL Schema is automatically derived from the above or it can be optionally obtained from NEMA) and sets itself up to read and program that meter.

As with the C12.19 standard syntax approach, the TDL and EDL do not define how the AMR software is used or how the end-device implements the TDL.  The TDL simply provides a description of the end-device data structures and meta-data for interpretation by any XML and C12.19 aware software. The EDL (validated by the EDL Schema) similarly provides a consistent and unique formalism for defining data values based on the TDL. This contribution introduces concepts that are not currently available in C12.19-1997/IEEE-1377 Standard syntax.

These include:

· The association of end-device table numbers with names

· Description of operational attributes, tables information and structures.

· Definition of identifiers (selections and limits) values for structure members.

· Assignment of values to table member elements.

· Definitions and assignment of default values to default sets used.

· Associations of manufacturer specific data structures, which extend the end-device tables or replace opaque members.

· Inclusion of reference description enabling the definition of a class of meters, which share a common parent(s). For example Meter A is C12.19 standard with the following defaults.

· Automatic generation of table data import/export elements (Schema) from TDL. 

This contribution introduces new concepts. Its implementation does not require any modifications to the syntax and style of the table’s standard. Instead it will be used to generate the text, thus providing strong validation of the text against the Standard.



	

	Summary of modifications to the Standard Document:
	1. Section 5 – Syntax: Incorporation of TDL/EDL and Extended BNF

	

	Contribution List “Subject” Column
	Section 6.6 – TDL XML File format

	Contribution List “Date” Column
	May 1, 2003

	Contribution List “Title” Column
	Section 6.6 – TDL XML File format

	Contribution List “Contributor” Column
	Avygdor Moise


6.6
XML Form File format of the TDL document
6.6.1 Overview

The Standard files C1219TDL-1997.xml and C12.19-200x.xml define the Standard tables syntax and meta-data using XML notation. These are based directly on the BNF syntax described in Section 5.0 “Syntax”. The BNF syntax defines types and constraints that are imposed on corresponding elements and attributes. The TDL/XML meta-data provides additional information and constraints that are exposed in the published text of Section 9.0 “Tables Document”. The hierarchical relation among all XML/TDL elements and their attribute is presented using XML DTD syntax. The DTD within together with the TDL/BNF definitions provide sufficient framework for the creation of

1. C1219TDLSchema.xsd, a reference model for TDL/XML automation of validation.

2. C1219TDLTransform.xsl, is an XML style sheet, that can be used to transform the C12.19 TDL file into a formatted document, which can be placed in Section 9, “Tables Document” of this Standard.

3. C1219TDL-xxxx-EDLSchema.xsd, a reference model for EDL/XML automation of validation and data of table data and default-sets using XML.

4. C1219EDLTransform.xsl, is an XML style sheet, that can be used to transform the C12.19 EDL files (such as default sets)  into a formatted document, which can be placed in Section 9, “Tables Document” of this Standard.

Similarly, end-device manufacturers can use these production rules, as mapped to C1219TDLSchema.xsd and C1219TDLTransform.xsl to process their own TDL documents and to publish Manufacturer tables (See diagram below).
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Figure 6.1: From XML to AMR application. The pathways from C12.19 Standard and Manufacturer defined TDL/XML tables to documentation, EDL and AMR application processing.

Figure 6.1 above depicts the following files as inputs or outputs to XSL and AMR processors. These are described below:
	File Name
	Used by / input for
	Description

	C1219TDLSchema.xsd
	Input for: XSL processor
Used by: AMR application


	A mapping validation schema for any C12.19 TDL document, as per production rules described in Section 5 and 6. 

	C1219TDLTransform.xsl
	Input for :XSL processor
Used by: Standard Document Form
	Table pseudo PASCAL publication rules used to generate Section 9.0, Appendix C or Manufacturer tables’ Document Form.

	C1219TDL-xxxx.xml
	Input for: XSL processor
Used by: Standard Document Form 
Used by: AMR application
Used by: TDL validation
	The C12.19 Standard table descriptions for ANSI C12.19-xxxx. This file is an input to the XSL processor to produce Section 9.0 Document Form. This file is also an input to an AMR application that communicates with any C12.19 based end device. This file can also be used to generate the C1219TDL-xxxx-EDLSChema.xsd used to validate the EDL data file.

	C1219TDL-xxxx-DefaultSet.xml
	Used by: XSL processor
Used by :AMR application
Used by: Standard Document Form
	The input values of the default sets of actual limits tables. These values are published based on the C1219EDL-xxxx-DLSChema.xsd (which in turn is derived from C1219TDL-xxxx.xml. When processed by an XSL processor it produces appendix C of the ANSI C12.19-xxxx Standard Document Form. When used by an AMR application it delivers default values that initialize un-available actual limits tables.

	<MfgEdClass>.xml (.a.b.c.d)
	Used by: XSL processor

Used by: AMR application
Used by: Manufacture’s Document Form
	The C12.19 Manufacturer table descriptions for device class NEMA.a.b.c.d. This file is an input to the XSL processor to produce manufacturer’s Document Form. This file is also an input to an AMR application that communicates with class NEMA.a.b.c.d end devices.

	<MfgEdClass>-Constants.xml
(.a.b.c.d)
	Used by: XSL processor

Used by: AMR application
Used by: Manufacture’s Document Form
	The input values of the constant tables or fields within tables, which cannot retrieved from the end device. These values are published in the manufacturer’s Document Form, based on the <MfgEdClass>.xml (.a.b.c.d) (which in turn is derived from C1219TDL-xxxx.xml). When processed by an XSL processor it produces a tabulation of pre-assigned table values for device class NEMA.a.b.c.d. When used by an AMR application it delivers default values to be assumed by the AMR application when table final element values cannot be obtained from the end device.

	C1219-xxxx.doc (Section9 / C)


	Used by: Publisher of this Standard

Used by: Developers who implement ANSI C12.19-xxxx Standard.
	The published Document Form ANSI C12.19-xxxx Section 9 and Appendix C.

	<MfgEdClass>.doc (.a.b.c.d)
	Used by: Developers who implement ANSI C12.19-xxxx Standard for end device NEMA.a.b.c.d.
	The Document Form of the Manufacturer’s tables and constants based on the  ANSI C12.19-xxxx Standard and the TDL  end device class NEMA.a.b.c.d.

	C1219TDL-xxxx-EDLSChema.xsd
	Used by: e-AMR application
Used by:
	AMR data validation schema for XML data transfer based solely on ANSI C12.19-xxxx Standard.

	<MfgEdClass>-EDLSchema.xsd (.a.b.c.d)
	Used by: e-AMR application
	AMR data validation schema for XML data transfer based on ANSI C12.19-xxxx Standard, as extended by end device table set for class NEMA.a.b.c.d.

	<MfgEdClass>-Data.xml
	Used by: e-AMR application

Used by: Data export application
Used by: Data import applocation
	AMR data transmitted in XML based on ANSI C12.19-xxxx Standard, as extended by end device table set for class NEMA.a.b.c.d.


Figure 6.2 provides a detail set of relations and production rules of C12.19 Standard and Manufacturer defined tables using TDL/XML. All possible input or output file are listed on the left (for use-case above). The boxes entitled Schema validation, XSL processor, EDL producer and AMR application; on the top right identify file processor choices. Vertical lines represent one possible processing instance (a production) that is executed by these processors. The horizontal arrows show inputs and outputs from or to the processes. For example, the C1219RTFTransform.xslt and C1219TDL-xxxx.xml are input files to XSL processor. The output from this production is the C1219-xxxx.doc (Section 9 /C) file.

[image: image2.wmf] 

www.nema.org

 

manufacturer domain

 

Schama 

validation

 

XSL 

processor

 

EDL 

producer

 

AMR 

application

 

C1219RTFTransform.xslt

 

C1219TDLSchema.xsd

 

 

C1219TDL

-

xxxx.xml

 

C1219TDL

-

xxxx

-

DefaultSet.xml

 

C1219TDL

-

xxxx

-

EDLSChema.xsd

 

C1219

-

xxxx.doc (Section 9 / C)

 

<MfgEdClass>.xml

 

<MfgEdClass>

-

DefaultSet.xml

 

<MfgEdClass>

-

Constants.xml

 

<MfgEdClass>

-

EDLSChema.xml

 

<MfgEdClass>.doc

 

<MfgEdClass>

-

Data.xml

 


The formats of all element and attribute found in a TDL/XML is described next.

6.6.2 <tdl> root element

Description

The <tdl> element is a container of the Table Syntax and meta-data (descriptions) of either one Standard tables’ subset or one Manufacturer defined tables subset. The union of the Standard defined tables’ subset and the Manufacturer provided tables’ subset make up the table set of an end-device.

A tables’ subset document can describe Standard table definitions, extend (revise) an existing Standard into new Standard and extend existing Standards using Manufacturer-supplied extensions.

There may be only one <tdl> element in a TDL document.

DTD definition

The <tdl> element has the following attributes and child elements.

<!ELEMENT
tdl (description?, extension?, (enumerator | packedRecord | bitField | decade | table | procedure | qualify)*)>

<!ATTLIST
tdl



version

CDATA

"1.0"



deviceClass
CDATA

"0"



standard
CDATA

#IMPLIED



registry

CDATA

"NEMA"



isoBranch
CDATA

"1.2.840.10066.0"



title

CDATA

#IMPLIED>

Attributes

	Name
	Table document

equivalent
	Description

	version
	Shown in the Standard version number that is published in the title section of the document.
	The version of this document. When describing a Standard then this is the version of the standard being defined. When describing a manufacturer extension, then this is the version of the end-device class being defined.

	deviceClass
	Is used identify the document and related tables as being “standard” or “manufacturer” defined. The determination is based on the first number being 0. 
	The deviceClass defines the ANSI Registered device class this TDL describes. Device class "0.x.y.z" is reserved for the Standard all other classes represent manufacturer tables. This is a sub-branch in the domain of the registry attribute. The absolute device class is formed by prefixing the isoBranch attribute to the deviceClass attribute. Also the relative deviceClass attribute can be found in Table 0 of this Standard.

	standard
	Optionally displayed in the document title area.
	The reference standard this end device is based on. Example: “http://www.nema.org/C1219TDL-1997.xml”. If the dedviceClass attribute contains a Standard class then this is a reference to “self”.

The URI provided refers to a Standard that is the base document for this TDL. When not provided then no document is referred.

URI formats are as follows: 
1. The Standard URI format is http://www.nema.org/C1219TDL-xxxx.xml where xxxx is the year. 
2. URIs for TDL class files is http://www.nema.org/C1219TDL-x.x.x.x.xml where x.x.x.x is the registered device class (See deviceClass). 

	registry
	Published in the title section of the document.
	The name of the entity that is the registrar of the device class identifiers. By default it is assumed to be “NEMA”. Thus NEMA.a.b.c.d is equivalent to 1.2.840.10066.0.a.b.c.d, where 1.2.840.10066.0 optionally assigned by the isoBranch.

	isoBranch
	Published in the title section of the document.
	The ISO branch attribute associates a registry name with an ISO object directory branch. The deviceClass attribute is relative to this branch. By default, the value is set to 1.2.840.10066.0.



	title
	The title of the published standard.
	The text to display in a graphic context or at the beginning of the document. Example: “ANSI C12.19-1997 Utility Industry Standard Tables”.

	 validation
	Signature generated by the registrar who validated this document against the reference Schema.
	When the standards organization registers a TDL file or when a manufacturer registers a device class then the registrar shall insert a validation code (signature) that can be used as an indication that the registered file has been validated.


Document Form equivalent

A new section is generated for Section 9.0, then the version, deviceClass, standard, registry, isoBranch title and  validation attributes are expressed in the section heading.

6.6.3 <description> element

Description

The <description> element is a text-formatting element that accepts simple formatting directives. It provides a text area to describe the parent element. All elements, except for <description> and <extension> shall minimally provide an optional <description> child element. <description> content appears where the element description is place in the Tables Document.

DTD definition

<!ELEMENT description (#PCDATA | br | p | pre | blockquote | ol | ul | b | i | u | tt | sub | sup)*>

<!ELEMENT br 

EMPTY>

<!ELEMENT p 

(#PCDATA | br | b | i | u | tt | sub | sup)*>

<!ELEMENT pre 
(#PCDATA | br | b | i | u | tt | sub | sup)*>

<!ELEMENT blockquote (#PCDATA | br | b | i | u | tt | sub | sup)*>

<!ELEMENT ol 

(li)*>

<!ATTLIST    ol 

style ( arabic | ROMAN | roman | ALPHA | alpha ) "arabic">

<!ELEMENT ul (li)*>

<!ATTLIST    ul 

style ( bullet | dash | star )
"bullet">

<!ELEMENT li 

(#PCDATA | br | ol | ul | b | i | u | tt | sub | sup)*>

<!ELEMENT b 

(#PCDATA | i | u | tt | sub | sup)*>

<!ELEMENT i 

(#PCDATA | b | u | tt | sub | sup)*>

<!ELEMENT u 

(#PCDATA | b | i | tt | sub | sup)*>

<!ELEMENT tt 

(#PCDATA | b | i | u | sub | sup)*>

<!ELEMENT sub 
(#PCDATA | b | i | u | tt | sup)*>

<!ELEMENT sup 
(#PCDATA | b | i | u | tt | sub)*>

Description sub-element usage

	Element Name
	Table document

equivalent
	Description

	br
	Line break.
	Force a line break with interlines spacing.

	p
	Paragraph body text.
	Force a new paragraph line break. Format the text within using the embedded formatting rules. Force a new paragraph break after the closing element.

	pre
	Verbatim text
	Present the text within exactly as typed, using mono-spaced font, while preserving all spaces and new lines.

	blockquotation
	Indented or highlighted text.
	Force a new paragraph line break. Present the text within in a manner that it stands out as a paragraph. Force a new paragraph break after the closing element.

	ol
	Numerically itemized list.
	Force a new paragraph line break. Present the list items within with a sequence number at the beginning of each list item. Force a new paragraph break after the closing element.

	ul
	Symbolically itemized list.
	Force a new paragraph line break. Present the list items within with a symbol at the beginning of each list item. Force a new paragraph break after the closing element.

	i
	Italic font.
	Typeset the text within using an italic font.

	b
	Bold font.
	Typeset the text within using a bold font.

	U
	Underlined font.
	Typeset the text within using an underlined font.

	Tt
	Mono-spaced font.
	Typeset the text within using a mono-spaced font.

	Sup
	Superscript text.
	Typeset the text within using a superscript font.

	Sub
	Subscript text.
	Typeset the text within using a subscript font.


<ol> Attributes

	Name
	Table document

equivalent
	Description

	style
	The style of the numeric items.
	Default = Arabic.

Format the item numbers using the arabic (1, 2, 3, …), ROMAN (I, II, III, …), roman (I, ii, iii, …), ALPHA (

(A, B, C, …), or alpha (a, b, c, …) numbers.


<ul> Attributes

	Name
	Table document

equivalent
	Description

	style
	The style of the symbolic items.
	Default = bullet.

Format the item numbers using the bullet (•), dash (–) or star (() symbol.


Document Form equivalent
The formatted text in any of the main Section bodies, type descriptions and element descriptions is produced.

6.4.1 <extension> element

Description

Application specific extensions. The extension element is made available to implementers of AMR application and vendors who need to embedded additional information in support of their application. The content of this element is not defined by the Standard.

DTD definition

<!ELEMENT extension ANY>

Attributes

None

Document Form equivalent

None

<enumerator> element

Description

The <enumerator> element introduces ENUM, an association between a numeric or Boolean data value and a descriptive label. For example it may be more efficient, storage-wise,  to designate numeric values to days of the week, say 0, 1, 2, 3, 4, 5 and 6; but for humans (of GUIs) it is easier to relate to Sunday, Monday, Tuesday and so on. The enumerator element binds numbers to labels.  There are two flavors to the enumerator type. The first is a named type when it is introduced outside an element or sub-element body and it can be referenced for association with a final element. The second is unnamed, as it is introduced in-line within an element or sub-element body. The first unique instance of an un-named enumerator can be accessed using the final element’s name suffixed with BNF.enumSuffix., as if it were to be named.

DTD definition (named version)

<!ELEMENT 
enumerator (description?, extension?, (enum*, default?))>

<!ATTLIST
enumerator



name
CDATA
#REQUIRED



replace
CDATA
#IMPLIED

 

strict
( true | false )
"true"



label
CDATA
#IMPLIED>

Attributes (named enumerator)

	Name
	Table document

equivalent
	Description

	name
	A note in the description of the named enumerator.
	The enumerator identifier expressed and constrained by BNF.enumIdentifier. This identifier is used to refer to the enumeration list.

	replace
	A note of in the description of the named enumerator.
	A reference to an existing BNF.enumTypeReference whose list is mapped to a new list. Any reference to the old enumerator will access the new definition.

This feature enables one Standard to be derived from another; and for a manufacturer device class to define (thus document) Standard opaque fields. 

Note:

A referenced enumerator can be replaced only once. Replacement of an enumerator that has already been previously replaced by another enumerator shall not be permitted.

The replaced enumerator original definition shall not be found in the same XML file (or files that may be included) that select the enumerator for replacement.

	strict
	A note of in the description of the named enumerator.
	When enumerator is created and the replace attribute is asserted, then the search rule for the target BNF.enumTypeReference will be strict (if strict is set to true, the default value) or not strict (if the strict attribute is set to false). A strict search requires that the implied or explicit target scope contain the replaced enumerator. A non-strict search allows for the implied or explicit target scope search will starts in the end-device scope hierarchy, i.e. the first encounter of the target enumerator within any of the parent scopes shall be a match for the sought replacement.

	label
	Not shown if there is a description element. Is the presented as description in the absence of a description element.
	A short textual description of the named enumerator. It can be used by a GUI in Balloon help or as a substitute for description.


DTD definition (un-named version, restricted use only within <element> or <subElement>)

<!ELEMENT 
enumerator (description?, extension?,  (enum*, default?))>

An un-named enumerator can be referenced using the name attribute of its parent element suffixed by BNF,enumSuffix, if the resulting name is unique within the scope of the parent element.
Document Form equivalent
Introduces a BNF.enumator  In definitions in types and elements description. The definitions shall preserve all constraints expressed in the sub-elements <description>, <enum>, <default>; and the attributes name, replace, strict and label.
6.4.2 <enum> element (Child of <enumerator> element)

Description
The <enum> element introduces ENUM
DTD definition

<!ELEMENT enum (description?, extension?)>

<!ATTLIST enum


value
CDATA
#REQUIRED


endValueInclusive
CDATA
#IMPLIED


text
CDATA
#REQUIRED>

Attribute

	Name
	Table document

equivalent
	Description

	value
	The value assigned to this enumerator (attribute endValueInclusive not present) or the starting value of a range of values (attribute endValueInclusive present)
	Indicates a value that the final element may take, or the starting range of values (attribute endValueInclusive present) that the a final element may assume. The left hand size of the BNF. enumMember.

	endValueInclusive
	The end range assigned to this enumerator.
	Indicates an end range of values (attribute endValueInclusive present) that the a final element may assume. The left hand size of the BNF.enumMember.

	text
	Text string that is associated with the value or range of values.
	A short test string that may be used by a GUI Balloon help. The right hand size of the BNF.enumMember.


Document Form equivalent

Introduces a BNF.enumMember in definitions in types and elements description. The definitions shall preserve all constraints expressed in the sub-element <description>; and the attributes value, endValueInclusive, text.

6.4.3 <default> element (Child of <enumerator> element)

Description

DTD definition

<!ELEMENT default (description?, extension?)>

<!ATTLIST default


value
CDATA
#IMPLIED


text
CDATA
#REQUIRED>

Attributes
	Name
	Table document

equivalent
	Description

	value
	The default value assumed by this the associated final element.
	Preferred initial value of the final element. This value shall be assumed by an enumerated final element, when the value of the final element is un-initialized. This way the Standard or the Manufacturer may set initial state preferences to table final-elements.

	text
	Text string that is associated with unknown values of this final element.
	The text to display when the value reported by the application is not a member of the enumeration list.


Document Form equivalent

Introduces a BNF.enumDefault in definitions in types and elements description. The The definitions shall preserve all constraints expressed in the sub-element description; and the attributes value and text.

6.4.4 <packedRecord> element

Description

The packedRecord element introduces the PACKED RECORD derived type. This maps to the BNF. rcdType. This type is defined to be local to the parent scope (either Standard or Manufacturer context) TDL, decade, table, or procedure  (see Rules for inheritance and referencing scoped types and identifiers).

DTD definition

<!ELEMENT packedRecord (description?, extension?, (element | array | set | if | switch)*)>

<!ATTLIST packedRecord


name
CDATA
#REQUIRED


replace
CDATA
#IMPLIED


override
CDATA
#IMPLIED


redefine
CDATA
#IMPLIED


strict
( true | false )
"true"


atomic
( true | false )
"false"


label
CDATA
#IMPLIED>

<packedRecord> Attributes
	Name
	Table document

equivalent
	Description

	name
	An entry in the description section for this name shall be generated.
	The packed record identifier. This identifier can be used to refer to the PACKED RECORD. Packed record names shall be defined according to the BNF.rcdIdentifier production rule and shall be unique within any one definition’s scope.

	replace
	A note in the description of the packed record shall be generated..
	A reference to a PACKED RECORD identifier, in accordance with BNF.rcdReference, whose type is mapped to a new type. Any reference to the old type will access the new definition. This feature enables one standard to be derived from another; and for a manufacturer device class to define (thus document) Standard opaque fields.

Notes:

1. A referenced type can be replaced only once. Replacement of a type that has already been previously replaced by another type shall not permitted.

2. The replaced type shall not be defined in the same XML/TDL file that defines the original packed record for that type.

3. Replaced types shall have identical element offsets and indices for existing elements, and they may expose additional detail to internal structure of element that may be otherwise opaque.

4. The application processor is encouraged to issue a warning upon all encounters of redefined types.

	override
	A note in the description of the packed record shall be generated..
	A relaxed variation of the replace attributes. An override of a PACKED RECORD identifier, in accordance with BNF.rcdReference,  whose type is mapped to a new type. Any reference to the old type will access the new definition. This feature enables one standard to be derived from another; and for a manufacturer device class to displace, and then re-create any packed record field.

Notes:

1. An overridden type can be displaced only once. Override of a type that has already been previously replaced by another type is not permitted.

2. The overridden type cannot be defined in the same XML file that defines the original packed record for that type.

3. Overridden types can change elements offsets and indices for existing elements, or expose additional detail to internal structure of element that are otherwise opaque.

4. The application processor is encouraged to issue a warning upon all encounters of overridden types.

	redefine
	A note in the description of the packed record shall be generated..
	A reference, in accordance with BNF.rcdReference,  to a PACKED RECORD identifier whose type is used as a restriction to the newly defined packed record in the local scope. This feature shall ensure that data type structures are maintained while modification to element names or meta-data is desired. This is useful when defining dimension-limiting tables, then reusing only the element types (not the element names or meta-data – descriptions) to introduce the actual limits tables. The presence of this attribute does not absolve the writer from entering the entire element names and types. However, the only variations permitted  are limited to

· redefinition of <enumerator> elements

· redefinition of <description> elements

· redefinition of <extension> elements

· redefinition of <element> name attributes.

The referenced PACKED RECORD shall be otherwise unaffected.

Notes:

1. A redefined type can be redefined any number of times. Redefinition of a type that has already been previously redefined elsewhere is permitted.

2. Redefined types can be defined in the same XML file (or files that are included in this file using the <include> element), which also provided the original definition for packed record that is now being redefined.

3. Redefinition of a replaced packed record is permitted.

4. When the redefined type is encountered in the same XML file (see note 2 above), the redefinition is applied to the replaced packed record (i.e. replacements shall be processed prior to redefinitions).

	strict
	A note in the description of the packed record shall be generated..
	When packed record is created and the replace or the redefine attribute is asserted, then the search rule for the target type will be strict (if strict is set to true, the default value) or not strict (if the strict attribute is set to false). A strict search requires that the implied or explicit target scope contain the replaced or redefined type. A non strict search requires that the implied or explicit target scope is where the search will starts in the end-device scope hierarchy, i.e. the first encounter of the target type within any of the parent scopes will be considered a match for the sought replaced or redefined type.

	atomic
	A note in the description of the packed record shall be generated..
	The packed record monolithic, when true. When communicating an atomic packed record  it shall be transported and presented as one unit, including all of its internal element members.

	label
	
	


Document Form equivalent

The <packedRecord> definitions are mapped to BNF.rcdType; and all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, element, array, set, if,  switch and the attributes name, replace, override, redefine, 
strict, atomic and label.
6.4.5 <element> element (Child of <packedRecord> element)

Description

The element element binds a packed record data type to an identifier. This type is defined to be local to the packed record scope.

DTD definition

<!ELEMENT element (description?, extension?, enumerator?)>

<!ATTLIST element


name
CDATA
#REQUIRED


type
CDATA
#REQUIRED


enumerator
CDATA
#IMPLIED


length
CDATA
"1"


label
CDATA
#IMPLIED


min
CDATA
#IMPLIED


max
CDATA
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	The element name identifier. This identifier can be used to refer to the table element. Element names instances shall be unique within the parent packedRecord element scope. i.e. multiple definitions are possible when they are introduced within <if> or <switch> elements. In  those cases the element names shall be introduced in such a manner that each instance of the identifier can only be instantiated once inside the packed record.

	type
	
	The element type. It can be any valid simple or derived type (e.g packed record or bit field).

	enumerator
	
	A reference to an enumerator identifier whose values/label pairs are associated with the values of this element.

	length
	
	A valid expression the results in a numeric value to size elements of type String, Binary or BCD. These elements are not treated as arrays, but as terminal elements. As such they need to be requested and transported in totality. It is not possible to request subset of sized elements.

	label
	
	A textual label used to label the element in a graphic context.

	min
	
	The smallest value (inclusive) this element may have.

	max
	
	The largest value (inclusive) this element may have.


Document Form equivalent

The <element> definitions are mapped to BNF.rcdMember BNF.bfldMember; and all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, enumerator and the attributes, name, enumerator, length, label, min and max.

6.4.6 <array> element (Child of <packedRecord> element)

Description

The array element binds a collection of a single type an identifier. This type is defined to be local to the containing packed record scope.

DTD definition

<!ELEMENT array (description?, extension?, enumerator?)>

<!ATTLIST array


name
CDATA
#REQUIRED


type
CDATA
#REQUIRED


length
CDATA 
"1"


dimension
CDATA
#REQUIRED


label
CDATA
#IMPLIED


enumerator
CDATA
#IMPLIED


atomic
( true | false )
"false">

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	The array name identifier. This identifier can be used to refer to this table element. Element names instances shall be unique within the parent packedRecord element scope. i.e. multiple definitions are possible when they are introduced within <if> or <switch> elements. In those cases the element names shall be introduced in such a manner that each instance of the identifier can only be instantiated once inside the packed record.

	type
	
	The array element type. It can be any valid simple or referenced type.

	length
	
	The number of base type members make up each element of this array. e.g. FOO : ARRAY[3] OF STRING(20); will set length to 20.

	dimension
	
	A valid expression the results in a comma separated sequence of numeric values that can be used to establish the dimensions and size for this element. Array members can be retrieved (communicated) individually.

The number of members in the array of base type. e.g. FOO : ARRAY[3] OF STRING(20); implies that dimension=3 and length=20 thus allocating 3 elements each is a 20 CHAR atomic STRING

	label
	
	

	enumerator
	
	A reference to an enumerator identifier whose values/label pairs is associated with each of the the values of this element.

	atomic
	
	


Document Form equivalent

The <array> definitions are mapped to BNF.rcdMember of type BNF.arrayType; and all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, enumerator and the attributes name, type, length, dimension, label, enumerator and atomic.

6.4.7 <set> element (Child of <packedRecord> element)

Description

The set element binds a collection of a Boolean values to an identifier. This type is defined to be local to the containing packed record scope.

DTD definition

<!ELEMENT set (description?, extension?, enumerator?)>

<!ATTLIST set

name
CDATA
#REQUIRED


atomic
( true | false )
"false"

type
CDATA 
#REQUIRED


dimension
CDATA
#REQUIRED


enumerator
CDATA
#IMPLIED


label
CDATA
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	The array name identifier. This identifier can be used to refer to this table element. Element names instances shall be unique within the parent packedRecord element scope. i.e. multiple definitions are possible when they are introduced within <if> or <switch> elements. In those cases the element names shall be introduced in such a manner that each instance of the identifier can only be instantiated once inside the packed record.

	atomic
	
	

	type
	
	The array element type. It can be any valid simple or referenced type.

	dimension
	
	A valid expression the results in an integer and number of entries (single bit entries) for this set. Set members can be accessed individually, but are communicated an octet at time. When sets are allocated in C12.19 Tables the number of octets used is (dimension+7)/8 octets.

	enumerator
	
	A reference to an enumerator identifier whose values/label pairs is associated with each of the values of this element.

	label
	
	


Document Form equivalent

The <set> definitions are mapped to BNF.rcdMember of type BNF.sizedType of BNF.set; and all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, enumerator and the attributes, name, atomic, type

Dimension, enumerator, label.
6.4.8 <if> element (Child of <packedRecord> element)

Description

The if element introduces a Boolean expression. The <then> child element is to be processed when the expression evaluates to true. The optional <false> child element is to be processed by the application when the expression evaluates to false.

DTD definition

<!ELEMENT if (description?, extension?, (then, else?))>

<!ATTLIST if


condition
CDATA
#REQUIRED>

Attributes
	Name
	Table document

equivalent
	Description

	condition
	
	An expression that reduces to a Boolean values.


Document Form equivalent

The <if> definitions are mapped to BNF.rcdIf , following the <then> element where all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, extension, then and else and the attribute condition.

6.4.9 <then> element (Child of <if> child of <packedRecord> element)

Description

The then sub-element introduces table unit that is processed when the <if>’s parent attribute “condition” evaluates to true.

DTD definition

<!ELEMENT then (description?, extension?, (element | array | set | if | switch)*)>

Attribute

None

Document Form equivalent

The <then> definitions are mapped to the BNF.rcdMember members BNF.rcdIf of the then clause; and all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, element, array, set, if and switch.

6.4.10 <else> element (Child of <if> child of <packedRecord> element)
Description

DTD definition

<!ELEMENT else (description?, extension?, (element | array | set | if | switch)*)>

Attributes
None

Document Form equivalent

The <else> definitions are mapped to the BNF.rcdMember members BNF.rcdIf of the else clause; and all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, element, array, set, if and switch.

6.4.11 <switch> element (Child of <packedRecord> element)
Description

The switch element introduces a selector expression. The <case> child element is to be processed when the expression evaluates to a selection attribute. The optional <default> child element is to be processed by the application when the expression evaluates none of the available selection.

DTD definition

<!ELEMENT switch (description?, extension?, (case*, default?))>

<!ATTLIST switch


selection
CDATA
#REQUIRED>

Attributes
	Name
	Table document

equivalent
	Description

	selection
	
	An expression that reduces to a an integer value.


Document Form equivalent

The <switch> definitions are mapped to the BNF.rcdCase of the BNF. BNF.rcdMember clause; and all the descriptions and enumerations are expressed in definitions section. The definitions shall preserve all constraints expressed in the sub-elements description, case and default; and the attribute selection.
6.4.12 <case> element (Child of <packedRecord> element)

Description

DTD definition

<!ELEMENT case (description?, extension?, (element | array | set | if | switch)*)>

<!ATTLIST case


startValueInclusive
CDATA
#REQUIRED


endValueInclusive
CDATA
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	startValueInclusive
	
	

	endValueInclusive
	
	


Document Form equivalent

T.B.A.
6.4.13 <default> element (Child of <packedRecord> element)

Description

DTD definition

<!ELEMENT default (description?, extension?, (element | array | set | if | switch)*)>

Attributes
None

Document Form equivalent

T.B.A.
6.4.14 <bitField> element

Description

The bitField element introduces the BIT FIELD OF type. This type is defined to be local to the parent scope (either Standard or Manufacturer context) TDL, decade, table, or procedures (see Rules for inheritance and referencing scoped types and identifiers).

DTD definition

<!ELEMENT bitField (description?, extension?, (subElement | if | switch)*)>

<!ATTLIST bitField


name
CDATA
#REQUIRED


type
CDATA
#REQUIRED


replace
CDATA
#IMPLIED


override
CDATA
#IMPLIED


redefine
CDATA
#IMPLIED


strict
CDATA
"true"


atomic
CDATA
#FIXED "true"


label
CDATA\
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	The bit field identifier. This identifier can be used to refer to the bit field. Bit field names shall be defined according to the BitFieldName rule and shall be unique within one scope.

	type
	
	A terminal element type that can be used to establish the size of the bit field and its transmission requirements.

	replace
	
	A reference to a bit field identifier whose type is mapped to a new type. Any reference to the old type will access the new definition. This feature enables one standard to be derived from another; and for a manufacturer device class to define (thus document) Standard opaque fields.

Notes:

1. A referenced type can be replaced only once. Replacement of a type that has already been previously replaced by another type is not permitted.

2. The replaced type cannot be defined in the same XML file that defines the original packed record for that type.

Replaced types shall have identical element offsets and indices for existing elements, and they may expose additional detail to internal structure of element that is otherwise opaque. The application processor is encouraged to issue a warning upon all encounters of redefined types.

	override
	
	A relaxed variation of the replace attributes. An override of a bit field identifier whose type is mapped to a new type. Any reference to the old type will access the new definition. This feature enables one standard to be derived from another; and for a manufacturer device class to displace, and then re-create any bit field field.

Notes:

1. An overridden type can be displaced only once. Override of a type that has already been previously replaced by another type is not permitted.

2. The overridden type cannot be defined in the same XML file that defines the original packed record for that type.

Overridden types can change elements offsets and indices for existing elements, or expose additional detail to internal structure of element that is otherwise opaque. The application processor is encouraged to issue a warning upon all encounters of overridden types.

	redefine
	
	A reference to a bit field identifier whose type is used as a restriction to the newly defined packed record in the local scope. This feature enables one to ensure that data type structures are maintained while modification to element names or meta-data is desired. This is useful when defining dimension-limiting tables, then reusing only the element types (not the element names or meta-data – descriptions) to introduce the actual limits tables. The presence of this attribute does not absolve the writer from entering the entire element names and types. However, the only variations permitted  are limited to

· redefinition of <enumerator>

· redefinition of <description>

· redefinition of <extension>

· redefinition of <subelement> name attributes.

The referred packed record is left unaffected.

Notes:

1. A redefined type can be redefined any number of times. Redefinition of a type that has already been previously redefined elsewhere is permitted.

2. Redefined types can be defined in the same XML file (or files that are included in this file using the <include> element), which also provided the original definition for packed record that is now being redefined.

Redefinition of a replaced packed record is permitted. When the redefined type is encountered in the same XML file (see note 2 above), the redefinition is applied to the replaced packed record (i.e. replacements are processed prior to redefinitions).

	strict
	
	When bit field is created and the replace or the redefine attribute is asserted, then the search rule for the target type will be strict (if strict is set to true, the default value) or not strict (if the strict attribute is set to false). A strict search requires that the implied or explicit target scope contain the replaced or redefined type. A non strict search requires that the implied or explicit target scope is where the search will starts in the end-device scope hierarchy, i.e. the first encounter of the target type within any of the parent scopes will be considered a match for the sought replaced or redefined type.

	atomic
	
	All bit fields are monolithic. When communicating a bit field, the bit field it shall be transported and presented as one unit, including all of its internal element members.

	label
	
	


Document Form equivalent

T.B.A.
6.4.15 <subElement> element (Child of <bitField> element)

Description

The subElement element binds a bit field member type to an identifier. This type is defined to be local to the bit field scope.

DTD definition

<!ELEMENT subElement (description?, extension?, enumerator?)>

<!ATTLIST subElement


name
CDATA
#REQUIRED


type
CDATA
#REQUIRED


startBitInclusive
CDATA
#REQUIRED


endBitInclusive
CDATA
#IMPLIED


label
CDATA
#IMPLIED


enumerator
CDATA
#IMPLIED


min
CDATA
#IMPLIED


max
CDATA
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	The subElement name identifier. This identifier can be used to refer to the table subElement. Sub-element names instances shall be unique within the parent bit field element scope. i.e. multiple definitions are possible when they are introduced within <if> or <switch> elements. In those cases the sub-element names shall be introduced in such a manner that each instance of the identifier can only be instantiated once inside the bit field.

	type
	
	The sub-element type. The bitField type limits its type and bit offsets size.

	startBitInclusive
	
	The bit number representing the first bit of this sub-element.

	endBitInclusive
	
	The bit number representing the last bit of this sub-element. If it is not supplied then it takes the value of the startBitInclusive.

	label
	
	A textual label used to label the sub-element in a graphic context.

	enumerator
	
	A reference to an enumerator identifier whose values/label pairs is associated with the values of this sub-element.

	min
	
	The smallest value (inclusive) this sub-element may have.

	max
	
	The largest value (inclusive) this sub-element may have.


6.4.16 <if> element (Child of <bitField> element)

Document Form equivalent

T.B.A.
Description

DTD definition

<!ELEMENT if (description?, extension?, (then, else?))>

<!ATTLIST if


condition
CDATA
#REQUIRED>

Attributes
	Name
	Table document

equivalent
	Description

	condition
	
	


Document Form equivalent

T.B.A.
6.4.17 <then> element (Child of <bitField> element)

Description

DTD definition

<!ELEMENT then (description?, extension?, (subElement | if | switch)*)>

Attributes
None

Document Form equivalent

T.B.A.
6.4.18 <else> element (Child of <bitField> element)

Description

DTD definition

<!ELEMENT else (description?, extension?, (subElement | if | switch)*)>

Attributes
None

Document Form equivalent

T.B.A.
6.4.19 <switch> element (Child of <bitField> element)

Description

DTD definition

<!ELEMENT switch (description?, extension?, (case*, default?))>

<!ATTLIST switch


selection
CDATA
#REQUIRED>

Attributes
	Name
	Table document

equivalent
	Description

	selection
	
	


Document Form equivalent

T.B.A.
6.4.20 <case> element (Child of <bitField> element)

Description

DTD definition

<!ELEMENT case (description?, extension?, (subElement | if | switch)*)>

<!ATTLIST case


startValueInclusive
CDATA
#REQUIRED


endValueInclusive
CDATA
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	startValueInclusive
	
	

	endValueInclusive
	
	


Document Form equivalent

T.B.A.
6.4.21 <default> element (Child of <bitField> element)

Description

DTD definition

<!ELEMENT default (description?, extension?, (subElement | if | switch)*)>

Attribute

None

Document Form equivalent

T.B.A.
6.4.22 <decade> element

Description

The decade element introduces a decade. A decade is a common processing scope, and it can contain a maximum of ten tables. Standard or Manufacturer tables or procedures may also be associat6ed with a decade, thus effectively increasing the total number of tables in a decade. All types (see <packedRecord>, <bitField> and <enumerator> elements) defined inside a decade scope are local to the decade’s scope without conflict with all other types that may be defined in any other scope (see Rules for inheritance and referencing scoped types and identifiers). However, these types are visible to associated tables or procedures, as if they were introduced inside the decade scope.

DTD definition

<!ELEMENT decade (description?, extension?, (enumerator | packedRecord | bitField | table | procedure)*)>

<!ATTLIST decade


name
CDATA
#REQUIRED


number
CDATA
#REQUIRED


label
CDATA
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	The decade identifier. This identifier can be used to refer to the decade symbolically or be incorporated into a reference to a component that was defined inside the decade. See EBNF definition of DecadeName below. Decade names shall be defined according to the DecadeName rule and shall be unique for one device class TDL definition (i.e. including all Standard and manufacturer referenced XML file segments or referenced TDLs).

	number
	
	The decade number, ranging from 0 to 203. This number shall be used as a substitute for the decade name in an arithmetic expression. Decade numbers shall be unique for one device class TDL definition (i.e. including all Standard and Manufacturer referenced XML file segments or referenced TDLs).

	label
	
	A textual label used to label the container in a graphic context. It shall be incorporated in the description of the decade in the Standard.


Document Form equivalent

T.B.A.
6.4.23 <table> element

Description

The table element introduces a table definition and a table scope. All types (see <packedRecord>, <bitField> and <enumerator> elements) defined inside a table scope are local to the table’s scope without conflict with all other types that may be defined in any other scope (see Rules for inheritance and referencing scoped types and identifiers).

DTD definition

<!ELEMENT table (description?, extension?, (enumerator | packedRecord | bitField)*)>

<!ATTLIST table


name
CDATA
#REQUIRED


number
CDATA
#REQUIRED


label
CDATA
#IMPLIED


type
CDATA
#REQUIRED


associate
CDATA
#IMPLIED>

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	The table identifier. This identifier can be used to refer to the table or be incorporated into a reference to a component that was defined inside the table. See EBNF definition of TableName below. Table names shall be defined according to the TableName rule and shall be unique for one device class TDL definition (i.e. including all Standard and manufacturer referenced XML file segments or referenced TDLs).

	number
	
	The table number, ranging from 0 to 2039. This number shall be used as a substitute for the table name in arithmetic expressions. Table numbers shall be unique within one Standard TDL or one Manufacturer device class TDL (i.e. Standard table numbers and Manufacturer table numbers can be identical, since the application uses TABLE_Id<x>_BFLD.STD_VS_MFG_FLAG and the <tdl> deviceClass attribute to resolve this ambiguity).

	label
	
	A textual label used to label the container in a graphic context. It shall be incorporated in the description of the table in the Standard.

	type
	
	A reference to a packed record identifier whose type is mapped to this table according to the rules for inheritance and referencing scoped types and identifiers.

	associate
	
	A reference to a decade identifier that represents the decade associated with this table. Search for unqualified references to packed records or bit fields that are not found in the local scope of this table will continue in the associated decade scope, as if this table was defined inside the associated decade.


Document Form equivalent

T.B.A.
6.4.24 <procedure> element

Description

The procedure element introduces a procedure definition is equivalent to BNF.procDefinition and a procedure scope. All types defined inside a procedure scope are local to the procedure’s scope without conflict with all other types that may be defined in any other scope. In addition to providing yet another scope, procedure elements also provide implicit instructions to construct the parameters and the response elements in Table 7, PROC_INITIATE_TBL and Table 8, PROC_RESP_TBL (See Section 5.12 “Procedures” for details).
DTD definition

<!ELEMENT procedure (description?, extension?, ((enumerator | packedRecord | bitField)*, extend?, extend?))>

<!ATTLIST procedure


name
CDATA
#REQUIRED


number
CDATA
#REQUIRED


label
CDATA
#IMPLIED


associate
CDATA
#IMPLIED>

Attribute

	Name
	Table document

equivalent
	Description

	name
	
	The procedure identifier. This identifier can be used to refer to the procedure or be incorporated into a reference to a component that was defined inside the procedure. See EBNF definition of ProcedureName below. Procedure names shall be defined according to the ProcedureName rule and shall be unique for one device class TDL definition (i.e. including all Standard and manufacturer referenced XML file segments or referenced TDLs).

	number
	
	The procedure number, ranging from 0 to 2039. This number shall be used as a substitute for the procedure name in arithmetic. This number shall also be used in generating the unique index for references to procedure parameters (see STD:PROC_INITIATE_TBL.(STANDARD|MANUFACTURER)<procedure number>.PARM) and response data (see PROC_RESPONSE_TBL.(STANDARD|MANUFACTURER).<procedure number>.RESP_DATA). Procedure numbers shall be unique within one Standard TDL or one Manufacturer device class TDL (i.e. Standard procedure numbers and Manufacturer procedure numbers can be identical, since the application uses STD:PROC_INITIATE_TBL PROC.STD_VS_MFG_FLAG and the <tdl> deviceClass attribute to resolve this ambiguity). See EBNF definition of decimal, octal and hexadecimal ProcedureNumber below.

Note: The application shall allocate procedure indices in STD:PROC_INITIATE_TBL and STD:PROC_RESPONSE_TBL for all procedures that are not explicitly identified in an extend attribute.

	label
	
	A textual label used to label the container in a graphic context. It shall be incorporated in the description of the procedure in the Standard.

	associate
	
	A reference to a decade identifier that represents the decade associated with this procedure. Search for unqualified references to packed records or bit fields that are not found in the local scope of this procedure will continue in the associated decade scope, as if this procedure was defined inside the associated decade.


Document Form equivalent

T.B.A.
6.4.25 <extend> element

Description

The extend element within the procedure element introduces parameter and response field extensions to Table 7, STD.PROC_INITIATE_TBL and Table 8, STD.PROC_RESP_TBL, respectively. When an extension is not provided then the value of the PARM or RESP is NULL.

DTD definition

<!ELEMENT extend (description?, extension?)>

<!ATTLIST extend


type
CDATA
#REQUIRED


target
CDATA
#REQUIRED


strict
( true | false )
"true">

Attributes
	Name
	Table document

equivalent
	Description

	type
	
	A reference to a packed record identifier whose type is being used to extend  PROC_INITIATE_TBL.STD_PARM_RCD or PROC_RESPONSE_TBL.STD_RESP_RCD (subject  to the target selected).

The local (source) data type used to associated this procedure/response  table  extension

	target
	
	A reference to a target (remote) packed record identifier whose type is being extended. Although it is possible to reference any type, this implementation restricts the resolved reference only to:PROC_INITIATE_TBL.STD_PARM_RCD or PROC_RESPONSE_TBL.STD_RESP_RCD (subject  to the target selected).

Target data type being extended

	strict
	
	When target extension record is created the search rule for the target type will be strict (if strict is set to true, the default value) or not strict (if the strict attribute is set to false). A strict search requires that the implied or explicit target scope can only contain the extended type. A non strict search simply requires that the implied or explicit target scope search be searched first then the search continues following the end-device scope hierarchy. The first encounter of the target type within any of the parent scopes will be considered a match for the sought extension.


Document Form equivalent

T.B.A.
6.4.26 <qualify> element

Description

The qualify element enables the Standard and the end-device Manufacturer extensions to the Standard provide additional information about decades, table, procedures as a whole or about single elements that are defined within.  General qualifications can be provided by the Standard (as published in C12.19). These are considered to be suggestions to implementers. Additional qualifications or re-qualifications can be provided by manufactures when they register they device classes (new meter models) to describe the actual restrictions, capabilities and features of their device. Therefore, a manufacturer device class can add, replace or extend any Standard qualification.

DTD definition

<!ELEMENT qualify (table | procedure | element | packedRecord | bitField)*>

Attributes
None

Document Form equivalent

T.B.A.
6.4.27 <table> element (Child of <qualify> element)

Description

DTD definition

<!ELEMENT table EMPTY>

<!ATTLIST table


name
CDATA
#REQUIRED


atomic
( true | false )
"false"


accessibility
( UNIMPLEMENTED | EXTERNAL | READONLY | WRITEONLY | READWRITE ) 




"READWRITE"


pendingDepth
CDATA
"0"


type
( UNDEFINED | LIMITING | ACTUAL | CONTROL | DATA | PRIVATE )




 "UNDEFINED"


volatile
( AUTO-AS-PER-TYPE | true | false )  "AUTO-AS-PER-TYPE"


metrological
( true | false )
"false"


privateKey
CDATA
#IMPLIED


deprecated
( true | false )
"false">

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	

	atomic
	
	

	accessibility
	
	Possible values are:

READONLY: this end-device container is can be accessed but not modified.

READWRITE (default): this end-device container is can be accessed  and modified.

WRITEONLY: this end-device container is can be accessed and modified. It contains one or more members that may not read back exactly what was written to them.

WRITENEVER: this end-device container is can be accessed and should not be modified. Although it may be possible to write to it, the consequence of this operation may be highly unpredictable or undesirable.

UNIMPLEMENTED: this end-device container is not implemented in this end-device.  The lack of this member will be correctly indicated by the device’s GEN_CONFIG_TBL and other tables.

EXTERNAL: this end-device container is used in this end-device.  However, the actual element is provided only by external means, such as TDL/EDL. It is not retrievable directly from the end-device. Inspection the device’s GEN_CONFIG_TBL and other tables. Shall indicate that this element is not available.

	pendingDepth
	
	If 0, then this container can only be implemented as the active (currently running) elements.

When non-zero, then this container can be accessed as a pending element (e.g. pending table or procedure). The value supplied indicate the end-device supported pending stack depth for this container. E.g. a value of 2 indicates that there may be up to two independent outstanding pending activation for this container.

	type
	
	CONTROL: this end-device container is a control (program) component.

DATA: this end-device container is a data (information or sensor) component.

LIMITING: this end-device container is a function control or function limiting (FLC/FLC+1) component.

PRIVATE: this end-device role is proprietary and not disclosed.

ANY (default): this end-device container can be anything. No specific role has been associated to it.

	volatile
	
	

	metrological
	
	Indicates whether this container contains meteorological controls, adjustments, constants or data elements.

	privateKey
	
	A key that may be used by an AMR application to expose or hide the container and its elements based on a licensing key.

	deprecated
	
	


Document Form equivalent

T.B.A.
6.4.28 <procedure> element (Child of <qualify> element)

Description

DTD definition

<!ELEMENT procedure EMPTY>

<!ATTLIST procedure


name
CDATA
#REQUIRED


atomic
( true | false )
"false"


accessibility
( UNIMPLEMENTED | EXTERNAL | READWRITE )  "READWRITE"


pendingDepth
CDATA
"0"


metrological
( true | false )
"false"


privateKey
CDATA
#IMPLIED


deprecated
( true | false )
"false">

Attribute

	Name
	Table document

equivalent
	Description

	name
	
	

	atomic
	
	

	accessibility
	
	

	pendingDepth
	
	

	metrological
	
	

	privateKey
	
	

	deprecated
	
	


Document Form equivalent

T.B.A.
6.4.29 <element> element (Child of <qualify> element)

Description

DTD definition

<!ELEMENT q-element (alias*)>

<!ATTLIST element


name
CDATA
#REQUIRED


atomic
( true | false )
"false"


accessibility
( UNIMPLEMENTED | READONLY | WRITEONLY | READWRITE )  "READWRITE"


volatile
( AUTO-AS-PER-TYPE | true | false )  "AUTO-AS-PER-TYPE"


value
CDATA
#IMPLIED


deprecated
( true | false )
"false">

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	

	atomic
	
	

	accessibility
	
	

	volatile
	
	

	value
	
	Indicates that this element has a fixed value. This value shall be returned upon any reference to this elelement.

	deprecated
	
	Indicates that this element is deprecated and is likely to be removed or renamed in future releases of the TDL.


Document Form equivalent

T.B.A.
6.4.30 <alias> element

Description

An alias is an element or final element names that may also be used to address this element or final element. The alias applies to the tail end of the element identified.

DTD definition

<!ELEMENT alias EMPTY>

<!ATTLIST alias 


name
CDATA
#REQUIRED>

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	

	atomic
	
	

	accessibility
	
	

	volatile
	
	

	value
	
	Indicates that this element has a fixed value. This value shall be returned upon any reference to this element.

	deprecated
	
	Indicates that this element is deprecated and is likely to be removed or renamed in future releases of the TDL.


Document Form equivalent

T.B.A.
6.4.31 <packedRecord> element (Child of <qualify> element)

Description

DTD definition

<!ELEMENT packedRecord EMPTY>

<!ATTLIST packedRecord


name
CDATA
#REQUIRED


atomic
( true | false )
"false"


accessibility
( READONLY | WRITEONLY | READWRITE )  "READWRITE"


deprecated
( true | false )
"false">

Attributes
	Name
	Table document

equivalent
	Description

	name
	
	

	atomic
	
	

	accessibility
	
	

	deprecated
	
	


Document Form equivalent

T.B.A.
6.4.32 <bitField> element (Child of <qualify> element)

Description

DTD definition

<!ELEMENT bitField EMPTY>

<!ATTLIST bitField


name
CDATA
#REQUIRED


atomic
( true | false )
"false"


accessibility
( READONLY | WRITEONLY | READWRITE )  "READWRITE"


deprecated
( true | false )
"false">

Attribute

	Name
	Table document

equivalent
	Description

	name
	
	

	atomic
	
	

	accessibility
	
	

	deprecated
	
	


Document Form equivalent

T.B.A.






Disclaimer:







Page 2 of 35
This contribution has been prepared to assist TableFest II. This document is offered as a basis for discussion in accordance with the submission rules of TableFest II (ANSI C12.19-1997, IEEE 1377-200x, MC-Requirements and TF9804-001).

Disclaimer:







Page 3 of 35
This contribution has been prepared to assist TableFest II. This document is offered as a basis for discussion in accordance with the submission rules of TableFest II (ANSI C12.19-1997, IEEE 1377-200x, MC-Requirements and TF9804-001).


_1124646469.doc


C1219TDLTransform.xsl







C1219TDL-xxxx.xml







XSL Processor



or AMR Application







C1219TDLSchema.xsd







C1219TDL-xxxx-EDLSChema.xsd



<MfgEdClass>-EDLSChema.xsd







C1219-xxx.doc (Section 9 / C)



<MfgEdClass>.doc







AMR E-Application







<MfgEdClass>-Data.xml



(AMR Export (XML) Data)







C1219TDL-xxxx-DefaultSet.xml







www.nema.org







www.nema.org







<MfgEdClass>.xml (.a.b.c.d)







<MfgEdClass>-Constants.xml
















_1113291346.doc










C1219RTFTransform.xslt











Schama validation







AMR application



















www.nema.org























manufacturer domain















XSL processor







EDL producer







C1219TDLSchema.xsd











C1219TDL-xxxx.xml







C1219TDL-xxxx-DefaultSet.xml







C1219TDL-xxxx-EDLSChema.xsd







C1219-xxxx.doc (Section 9 / C)







<MfgEdClass>.xml







<MfgEdClass>-DefaultSet.xml







<MfgEdClass>-Constants.xml







<MfgEdClass>-EDLSChema.xml







<MfgEdClass>.doc







<MfgEdClass>-Data.xml












