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	Objectives addressed and/or introduced:
	The concept is to use a “Table Description Language”, TDL, and an “End-device Description Language”, “EDL”, using on 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:

· Identifies the desired and features of a XML/TDL file.
· Identifies the corresponding syntax, output of a translator, of the corresponding printable PASCAL like syntax used to publish the
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	This is a plenary document.
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	Syntactical Concept
	ANSI C12.19 Standard Published Format
	Pseudo Pascal Syntactical Element Introducer
	XML-TDL Syntactical Element Introducer
	Comment

	Table Definition Language (TDL)
	5 Syntax
5.1 Publication Descriptive Syntax

Using Pseudo PASCAL 

5.x XML Machine Readable Sytnax


	None
	When introducing this Standard:

<tdl
version=”2.0”
deviceClass=”0.2.0”
standard=”target URI of this  C12.19 standard”
registry=”ANSI”
isoBranch=” 1.2.840.10066.0”
title=”ANSI C12.19-200x Utility Industry End Device Data Tables”>
   Standard’s TDL body
</tdl>

When introducing an end-device description

<tdl
version=”x.x”
deviceClass=”x.x.x.x”
standard=”URI of the reference C12.19 standard”
registry=”ANSI”
isoBranch=” 1.2.840.10066.0”
title=”as supplied by the manufacturer”> 

   End-device’s TDL body

</tdl>
	1. The table definition language (TDL) manifests itself in two ways:
· The printed version as published by the standard.

· The machine parsable version using XML.

2. Section 5.1 “Publication Descriptive Syntax Using Pseudo PASCAL” introduces the printed version.
3. The machine-readable version is described in Section 5.x “XML Machine Readable Syntax”.
4. It is required that XML Machine Readable syntax (as expressed by C1219TDL-200x.xml) shall be comprehensive to be processed by an XSL processor to yield Section 9’, “Tables”  and Default Sets.


	Special Identifiers
	Special identifiers are in Section 5.3 “identifiers” using BNF notation.
For example:

<digit> ::= 0|1|2|3|4|5|6|7|8|9
<number> ::= <digit>+
<character> ::=
A|B|C|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|U|V|W|X|Y|Z
<lchar>
 ::= <digit>|<chararacter>

<id> ::=
<lchar>+[_<lchar>+]*

<tbl-identifier> := <id>_TBL
Reserved existing special identifiers:

<id>_TBL

<id>_PROC

<id>_RCD

<id>_BFLD

Remove special identifiers:

<id>_CNST

Propose new special identifiers to be placed in Section 5.3:

<id>_FLAG

<id>_DEC
<id>_ENUM


	There is no additional syntax required since it refers directly to BNF Section 5.3.
	Defines constraints in accordance with the final definitions made in Section 5.3

All BNF constraints on variables may be mapped into SCHEMA elements in C1219TDLSchema.xsd if machine validation of constraints is desired.

For example:
<simpleType
name="TableIentifierType">
<restriction base="xsd:string">

 <pattern value="[A-Z][A-Z0-9]*([_][A-Z0-9]+)*_TBL"/>

</restriction>
<simpleType>

	1. The BNF syntax for constraints on variable names is mapped into constraints using XML syntax, when machine validation is desired. XML constraints are expressed using a subset of Perl 5.0 equivalent regular expression, as specified by the XML standard.
2. The BNF syntax of ANSI C12.19-2003 is improved and enhanced compared to ANSI C12.19-1997.

3.  The BNF syntax in the example of column 2 is consistent with the rules of ANSI C12.19-1997.

4. The definitions of <digit>, <character> and <ID> in ANSI C12.19-1997 are either incomplete or inconsistent. The  Schema example provides a consistent expression, based on the BNF notation of ANSI C12.19-1997.

	identifiers
	Identifiers are defined inside packed records or bit field constructors.

Section 5.3 defines the BNF syntax used to define identifier names
<member-identifier> ::= <id>

Propose change to <id> as follows:

<id> ::= <character><lchar>*[_<lchar>+]
Descriptive identifier syntax and its constraints are published in Section 9, under “identifier”, “value” and “definition” columns.


	The introducers are constructed differently, subject to the identifier’s type and its membership.
When declared inside packed records:

<id> : <type>  ; |

ARRAY(<dim>) OF <type-ref> ;  | <type>(<value>) ;

where <type> can be any of the simple, pre-defined or derived types supported.

Example:

EVENT_STORAGE :


ARRAY[5] OF UINT8;






ENTRY_ACTIVATION_RCD;

The syntax provides support descriptive meta-data and constraints using the optional PROPERTIES OF FIELD and optional ASSERT directives.
	The introducers are constructed differently, subject to the identifier’s type and its membership.

When declared inside <packed Record>s :
<element name=”id” type=”type”/> | 
<array name=”id” type=”type” dimension=”dim” /> |
<set name=”id” dimension=”value” />
where id, type, dim and value have the same interpretation of that used in pseudo PASCAL
Example:

<array name=”EVENT_STORAGE” dimension=”5” type=”UINT8” />

The syntax provides support for descriptive meta-data and constraints using the using the optional enumerator, label, min, max and atomic attributes, optional sub-elements <description> and <enumerator>; together with the optional remote <qualifier>’s <element> elements.


	1. The existing <member-identifier> definition is in error. <id> is defined in terms of <lchar> and <lchar> is either a <digit> or a <character>. Thus the existing definition permits any identifier to begin with a <digit>. This is not the intent of the Standard.

2. We need to add text that indicates that bit field and packed record member identifiers are not permitted to have special identifier suffixes.

3. We need to add text that indicates identifiers are not permitted to use built-in type names or pseudo PASCAL keywords.

4. We need to consider the requirement that all BOOL flags use _FLAG suffix.

5. Placement of meta-data in formatted text and in PROPERTIES and ASSERT seems to be redundant.

	Identifiers (cont.)
	
	When declared inside a bit-field record:

<id> : <bfld-member> 

where the members can utilize the following data type:

<sub-type> ::=
BOOL (<value>) |
INT<value>..<value>)|
UINT(<value>..<value>|
FILL(value>..<value>)

Example:

EVENT_CODE
: UINT(0..3);



ENTRY_ACTIVATION_RCD;

The syntax provides support descriptive meta-data and constraints using the optional PROPERTIES OF FIELD and optional ASSERT directives


	When declared inside <bitField >s :

<subElement name=”id” type=”sub-type” startBitInclusive=”value” endBitInclusive=”value” />

where id, type, sub-type and value have the same interpretation of that used in pseudo PASCAL; and  the endBitInclusive attribute is optional and defaults to the value of  the attribute startBitInclusive.

Example:

<subElement name=” EVENT_CODE” type=”UINT” startBitInclusive=”0” endBitInclusive=”3”/>

The syntax provides support for descriptive meta-data and constraints using the using the optional enumerator, label, min and max attributes, optional sub-elements <description> and <enumerator>; together with the optional remote <qualifier>’s <element> elements.
	6. The <bfld-member> includes the terminal ‘;’

7. XML/TDL element and subElement are extensions of description class which allows for full text description of elements and sub-elements as needed. In addition one can provide extra information a (labels) or qualifiers to the element. See TDL Schema for more details.



	Identifiers of basic data types
	These are described in Section 5.4 “Basic data types”

C1219-1997 provides for the following built-in simple types:

NILL,

INT8, 
UINT8,

FILL8,
BCD,
INT16,
UINT16,
FILL16
INT24,

INT32,
UINT32,
FILL32,
FLOAT32,

INT40,


INT48
INT64, FLOAT64

C1219-1997 provides for the following built-in special complex types:

CHAR,

NI_FMAT1,
NI_FMAT2,

LTIME_DATE,
STIME_DATE,

TIME,
DATE,
RDATE


	There is no additional syntax required since it refers directly to BNF Section 5.4.
	Defines constraints in accordance with the final definitions made in Section 5.4.

All BNF constraints on variables may be mapped into SCHEMA elements in C1219TDLSchema.xsd if machine validation of constraints is desired, as described earlier.
	1. See comment section on special identifiers.

	
	The C12.19-200x adds the following built-in simple types:

UINT24,

UINT40,

UINT48,

UINT64,

INT80
C1219-200x adds the following built-in special complex types:

STRING(<value>)

BCD(<value>)

BINARY(<value>)
HTIME_DATE,

STIME,

HTIME


	
	
	2. STRING(), BCD() and BINARY type definitions need to be inserted into the working document.

3. HTIME_DATE, STIME and HTIME need to be added to BNF section in working document.

4. INT80 is not commonly supported by 32 and 64 bit computer architectures. Few implementations, if any, provide for 80-bit integers. We propose that we drop INT80.



	Values
	Section 5.5 , “values and constants” and Section 5.5.2 , “value” provide BNF syntax for <value>, where a <value> may a mathematical expression that results in an integer result; as such it may contain numeric constants, table names and references to fields within tables.
	There is no additional syntax required since it refers directly to BNF Section 5.5.2.
	Defines constraints on math expressions in accordance with the BNF in Section 5.5.2.

All BNF constraints on math expressions may be mapped into SCHEMA elements in C1219TDLSchema.xsd if machine validation of constraints is desired, as described earlier.

Adds the operators

%, or, and, xor, not, >, >=, <, <=, ==, ~|=|&lt;&gt;|false|true|lastIndex|lastDimension
	1. Need to review whether <value> should be used every-where, including SWITCH, ENUM and ASSERT.

2. Presently <value> does not map conditionals to 0 or 1. We propose that we add this capability as per XML/TDL.

3. Presently <value> can only contain references to <int-identifier>. We propose that we allow references to Booleans as well; as per XML/TDL.

4. The current definition of <bfld-identifer> being <id>_BFLD together with the definition of <values> implies that bit field types are global. We propose that all references to any type be subject to scooping rules.



	Values (cont.)
	Group

Operators

C12.19 Alternatives

Grouping/collation operator
(expr)
unary postfix operators

None applicable
unary prefix operators

.identifier +expr -expr ~expr !expr
not expr alias for !expr
multiplicative

* / %
mod alias for %
additive

+ -
shift

<< >> >>> 

relational

< > >= <= 
lt, gt, ge, lt
equality 

== != 

eq, ne
bitwise AND

&
bitwise exclusive XOR

^
xor
bitwise inclusive OR

|
logical AND

&&
and
logical OR

||
or
array member separator

,

	5. Presently <value> supports only the four basic calculator functions (+, -, * /) we propose we add those supported by XML/TDL as well (see table on left).

6. Also we propose that <value> be merged with <condition> given that 0 == FALSE and 1 == TRUE, and <value> returns an integer that can assumed to be FALSE if 0, TRUE otherwise.

	
	
	

	Cosntants
	The 1997 version has explicit constants. The 200x version removed these constants.

Table names should be able to act as a prefix selector as part of the construction of an identifier  and as a constant in an expression like as per:

GEN_CONFIG_TBL.STD_TBLS_USED[CLOCK_TBL]


	See section 5.11 Table introducer:
TABLE <tbl-number> <tbl-identifier> = <rcd-identifier> <common-properties> ;

Introduces the association between a Table number and a Table name.
	<table number=”number” name=”name” type=”type” … />
Introduces the association between a Table number and a Table name.

Constraints on table names, numbers and attributes are defined in SCHEMA
	1. Need to document that a table name can be used as a constant in a math expression.
2. Need to document that the table number constant is in the range of 0-2039, i.e. does not include manufacturer or pending or other attributes, as such it is ready for use as a selector like in STD_TBLS_USED[CLOCK_TBL].

3. There is no way to use an ENUMERATOR as a constant.

4. XML/Schema enforces the following global constraints on uniqueness of:

a. Table names
b. Table numbers

	Conditionals
	See section 5.6.1, 5.7 and 5.10 for BNF notation.
Enter syntax as per BNF format.
Description text for each case may go to the definitions section.
	As per BNF syntax
IF <condition>

THEN


…

ELSE


…

END ;
	As per TDL syntax
<if condition=”mathExpression”>


<description>...</description>

<then>



<description>...</description>


…


</then>


<else>



<description>...</description>


…


</else>

</if>


	1. See Value discussion on merging <value> with <condition> and on expansion of list of operators. 
2. Also, see regarding possibility of use on any integer as a returned result for TRUE/FALSE.

3. Section 5.6.1 is entitled “If Statement” but it does not describe how to construct an “If statement.
4. XML/TDL provides for optional description text.



	Case statement
	See section 5.6.2, 5.7 and 5.10 for BNF notation.

Enter syntax as per BNF format.

Description text for each case may go to the definitions section.
	SWITCH <case-expression> OF

CASE <value>: …;

CASE <value>-<value>: …;


…

END;
	<switch selection="caseExpression">

<description>...</description>

<case startValueInclusive="value">



<description>...</description>


…

</case>

<case startValueInclusive="value"




startValueInclusive="value">


<description>...</description>


…


</case>

<default>



<description>...</description>


…

</default>
</switch>

	1. Case statement should be renamed to “Switch statement”.
2. Section 5.6.2 is entitled “Case Statement” but it does not describe how to construct an “Case statement.
3. The range selection in the BNF description uses “-“ for range, whereas everywhere else we use “..”.

4. TDL representation also does not provide for a default value.

5. XML/TDL provides for optional description text.

6. BNF syntax for <case-expression> is limited to <tbl-identifier>.<int-identifier> or <bfld-identifier>.<int-identifier>; where as XML/TDL allows reference to any int element reference like: ((id_TBL)?[.])?id(\[expr\])?([.]id(\[expr\])?)*

	Bit Field

Set

Array and

Packed Record
	See sections 5.7, 5.8, 5.9 and 5.10.

The printed version is broken into

General description, detailed syntax (as per BNF) and detailed element/sub-element/type description and related constraints.

These are best expressed in open text.
	TYPE <id>_BFLD = BIT FIELD OF <unsigned-int>


<bfld-member>

END;

<id> : SET (<dim_octet>);

<id> : ARRAY [<dim>] OF <simple-type> ;

TYPE <id>_RCD = PACKED RECORD


<rcd-member>

END;

Qualifications may be provided separately using the PROPERTY OF TYPE or PROPERTY OF FIELD.
	<bitField name="name" type="type">


<description>...</description>

bit field members are subElements
</bitField >
<set name="name " dimension="dimOctet">


<description>...</description>
</set>
<array name="name " type="any-type-reference" dimension="dim">


<description>...</description>
</array>
<packedRecord name=" name ">


<description>...</description>

packed record  members are elements
</packedRecord>
See additional qualifiers such as strict, and atomic and <qualify> element.
	1. TDL introduces optional description elements. Actually description is a base class of all TDL elements.
2. BNF syntax restricts the array types to be of <simple-type> implying that all types are global; whereas XML/TDL syntax allows for the type to be any built-in or derived type that is defined in any scope.
3. XML/TDL syntax allows for the binding of enumerators at time of element declaration. These may be in-line or references (applies to arrays and sets).
4. XML/TDL Type definitions can be directed to redefine, replace or override another definition in any scope; also, it can be qualified when defined or qualified later.

	Procedures
	Procedures are published under Table 7 and 8 areas. The defining BNF syntax is in section 5.12
The BNF notation is used as in tables, except table 7 and 8 need to be expressed in correct BNF syntax IN ADDITION to each procedure definition.
	PROCEDURE <proc-number> <id>_PROC 
[REQUEST = <rcd-identifier>]

[RESPONSE = <rcd-identifier] ;
	<procedure name="name" number="number" label="label" associate="decade name">


<description>...</description>

Local type definitions…


<extend type="PARM_DATA_RCD" target="PROC_INITIATE_TBL.STD_PARM_RCD">

</extend>


<extend type="RESP_DATA_RCD" target="PROC_RESPONSE_TBL.STD_RESP_RCD">

</extend>
</procedure>

	1. The existing BNF syntax production rules for procedures are not sufficient for un-ambiguous implementation of procedure.

2. XML/TDL proposed extension rules  correct that using well known standard and manufacturer type place holders for procedure parameters, although the syntax allow for the implementation of procedure tables other than 7 or 8.
3. The extend elements can be individually described optionally using the description sub element.

	Defaults
	Default sets are presently introduced in an appendix as a table.

It is conceivable that these can be moved and introduced within the scope of a decade as a closing section in tables.
	DEFAULT SET <default-set-numbers> FOR DECADE <tbl-number> 

VALUES = <default-values>

END;
	Syntax is determined by the related TDL type definition for the limiting table. The EDL (End-device Data Language machine) schema that is a derivative of the TDL is used  to defined default fixed table values (for any table) and default set values for limiting tables. An example is provided below:

<defaultSet number="1">
 <ACT_SOURCES_LIM_TBL>
   <SOURCE_FLAGS>


<PF_EXCLUDE_FLAG>false</PF_EXCLUDE_FLAG>

<RESET_EXCLUDE_FLAG>false</RESET_EXCLUDE_FLAG>

<BLOCK_DEMAND_FLAG>false</BLOCK_DEMAND_FLAG>

<SLIDING_DEMAND_FLAG>false</SLIDING_DEMAND_FLAG>

<THERMAL_DEMAND_FLAG>false</THERMAL_DEMAND_FLAG>

<SET1_PRESENT_FLAG>false</SET1_PRESENT_FLAG>

<SET2_PRESENT_FLAG>false</SET2_PRESENT_FLAG>

<FILLER>0</FILLER>
   </SOURCE_FLAGS>
   …

</ACT_SOURCES_LIM_TBL>
…
</defaultSet>
	1. Note that the BNF syntax is only defined to one level. The XML/EDL syntax uses the element/sub-element heirarcy.

2. The XML syntax uses EDL to enter for default values as default sets introduce data (EDL) and not syntax (TDL).

3. The XML/EDL is schema is 100% derivable from TDL .

4. In addition to defaults the EDL also provides for pre-defined table values.
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