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	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.
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5
Syntax

5.1
Descriptive syntax

Describing data definitions is usually accomplished within the confines of a given language and the grammar rules of that language.  Since the data-definitions embodied within this document are meant to be independent of a specific language and capable of being implemented within the confines of any language, a method for describing the data definitions has been adopted. The descriptive syntax is expressed using the Extended BNF definitions below. The syntax is a merge between the traditional Bakus Naur Format and XML simple BNF as described in http://www.w3.org/TR/2000/REC-xml-20001006 Extensible Markup Language (XML) 1.0, Second Edition; with addition extensions that facilitate the binding of production rules needed for the definition of the published pseudo PASCAL text (Section 9.0) and the machine readable XML based TDL. In addition, the Extended BNF syntax provides definitions for constraints on binary transmission and interpretation of types.
General Note:

1. The Extended BNF production rule described below may extend across one or more lines. The number of lines parsed will be determined when the production rule syntax is fully satisfied without an encounter of an Extended BNF production rule parsing error.
2. When presenting a production rule followed by another production or operation; it does not imply a restriction, such as the said rules cannot be followed by another rule or operation, as long as the Extended BNF syntax is not violated. Therefore, A op B implies that A op B is a valid rule, but also A op1 B op2 C may be a valid rule (it depends on the definition of op).

Symbol Meaning

Operators defined in order of precedence (highest precedence top):

\
The backslash is the escape control character. A character that follows a \ shall be interpreted as a simple character. Thus a quote is escaped as \’ and the backslash is escaped as a \\. Example: The production rule “This is a \”bad\” expression” is equivalent to ‘This is a “bad” expression’.

‘
Terminal text string is enclosed between single quotes. Example:  ‘A’ represents the letter A. All characters which follow a single quote, except for the single-quote and escape characters, are taken literally. All characters enclosed within single quotes are one entity.
Also the following escape sequences have special meaning as follows:

\n
is the line break sequence (#xA | #xD)*.

\f
is the page break sequence (#xC).

\t
is the tab character (#x9).

\S
is the white space defined later in this section.
“
Terminal text string is enclosed between double quotes. Example:  “A” represents the letter A. All characters which follow a double quote, except for the double-quote and escape characters, are taken literally. All characters enclosed within are one entity. The escape characters that are recognized within single quotes are also processed within double quotes.
#xN 
where N is a hexadecimal integer. When interpreted as an unsigned binary number it has the value indicated. The number of leading zeros in the #xN form is insignificant; the number of leading zeros in the corresponding code value is governed by the character encoding in use and is not significant.
 [ 
Start of character range selection symbol. Matches any character with a value in the binary range(s) indicated (inclusive). It is terminated with the end of character group symbol ‘]’
Interpretation of symbols that are enclosed within Start/End of character range symbols is as if the characters were enclosed within single or double quotes; with the following exception:

^
When encountered as the first character following the Start of character range selection symbol will negate the results of the match. Example:  [^ABC] implies any single character except for A or B or C


-
Expresses a range starting with the character on the left and ending with the character on its right (inclusive). Example:  [A-Z0-9#x005F] defines a production rule that matches all capital letters of the ISO/IEC 10646 whose canonical (UCS-4) set, the decimal digits zero through nine and the underscore character ‘_’.


\
The backslash escapes the regular interpretation of the next character (same action to that outside of the character range selection symbols, unless it is followed by a character sequence that is special within single or double quotes. Example: [\S] is the space character; and [\\S] is a backslash followed by a ‘S’)

#xN
where N is a hexadecimal integer, the expression matches the character in ISO/IEC 10646 whose canonical (UCS-4) code value, when interpreted as an unsigned binary number, has the value indicated.


 ]
End of character range selection symbol. Character range selection begins with Start of character range symbol.


Note: The special meaning of all other characters is lost when used within the character-range selection symbols. Example:  [ABC’[()] is a production rule that matches the letters ‘A’ or ‘B’ or ‘C’ or the single quote “’” or ‘[‘ or ‘(‘ or ‘)’.
(
Start group symbol. The group ends with the end of group symbol ‘)’. If the end of group symbol is not found on the same line, then parsing shall continue on consecutive lines until the end group symbol is found; and all production rules are satisfied.

)
End group symbol. The group begins with the start group symbol. Other production rules may follow.
{ 
Start of comment symbol. Text enclosed within curly braces is a comment provided for clarity and has no impact on the syntax or data definition. All characters are considered to be plain text with no special meaning, except for the end of comment symbol, ‘}’ and the escape character ‘\\’ which may be used to escape the closing comment symbol.

}
End of comment symbol. A comment begins with the start of comment symbol, ‘{‘.

A?
The production rule A followed by the superscript question mark may occur zero or one times without violating the grammar. Other production rules may follow.
A*
The superscript asterisk is known as the Kleene star.  A production rule A followed by the Kleene star may occur zero or more times without violating the grammar. Other production rules may follow
A+
The superscript plus sign is known as the Kleene cross.  A production rule A followed by the Kleene cross shall occur one or more times. Other production rules may follow.
Ax..y
The production rule A followed by a superscript number range shall occur a minimum of x times to a maximum of y times (x shall be greater or equal to zero, y shall be greater or equal to x). Other production rules may follow.
Ax
The production rule A followed by a superscript number shall occur exactly x times. Other production rules may follow. This is equivalent to Ax..x.
Ax..
The production rule A followed by a superscript number shall occur a minimum of x times (x shall be greater or equal to zero). Other production rules may follow.
A..B
The two dots represent a range. The production rule will match any range staring with A ending with B. Example:  When A or B are multi-character sequences then the range shall span all possible multi-character sequences that are limited by the stated range.


Example:  Specifying a numeric range



tableNumber ::= ‘0’..’2039’


is equivalent to



tableNumber ::= [01]?[0-9]1..3 | ‘20’ [0123] [0-9]

A - B
The production rule A followed by the minus sign (the except-symbol) will match the production rule A unless it matches the pattern produced by production rule B. Other production rules may follow.
Example:  nonTableElementName ::= identifier – (id ‘_TBL’) defines a production rule for an nonTableElementName that  match the production rule of identifier unless it also matches the production rule id followed by the suffix ‘_TBL’.

A / unique : (B .)?C
A production rule that introduce the uniqueness constraint C on the use-case of A, where the constraint C belongs to the set:


‘ANY’ | ‘TDL’ | ‘DEC’ | ‘TBL’ | ‘PROC’ | ‘RCD’ | ‘BFLD’ | ‘ENUM’

An end-device class level constraint B may be optionally provided to indicate whether the constraint C is limited to this document scope ‘TDL’, the referenced Standard document scope ‘STD’ or to all documents that describe this end-device class. The optional device class constraint B belongs to the set:



‘EDC’ |  ‘STD’


When the optional constraint B is not provided, it shall default to active document being developed used (it may be a Standard document or a Manufacturer supplied document).

“Well known” scope names include:

‘EDC’
Scopes defined within one instance of the End Device Class (this includes all TDL documents used to describe this end device and all referenced Standard TDL documents).

‘TDL’
The top-level TDL scope of this TDL document. The TDL document is all collections of documents that are either Manufacturer defined or Standard defined, but not both.

‘STD’
The top-level TDL scope of the referenced Standard TDL documents only.

‘DEC’
Within the local scope of any one decade defined within TDL documents.

‘TBL’
Within the local scope of any one table defined within TDL documents.

‘PROC’
Within the local scope of any one procedure defined within TDL documents.

‘RCD’ 
Within the local scope of any one packed record instance (and taking into account all conditionals) defined within TDL documents.

‘BFLD’ 
Within the local scope of any bit field instance (and taking into account all conditionals) defined within TDL documents.

‘ENUM’ Within the local scope of any enumerator instance (and taking into account all conditionals) defined within TDL documents.

‘ANY’
Any scope where this production rule can be used.


The uniqueness constraints are generally applied to names of elements, names of derived types and values of enumerator. The constraints shall be applied after the evaluation and expansion of all conditional statements, as shown in the examples below:

Example:  Let  elementName be defined as follows:


elementName ::= identifier / unique : RCD

and COUNT be an elementName  then the following table syntax shall be considered invalid (with respect to the uniqueness constraint), because the final element COUNT is not defined uniquely within the PACKED RECORD below.



TYPE EXAMPLE_RCD = PACKED RECORD



COUNT 
: UINT8;




LENGTH
: UINT8;




COUNT

: UINT8;



END;


However, the syntax below is valid, because the final element COUNT is unique within any one instance of this packed record.



TYPE EXAMPLE_RCD = PACKED RECORD



IF (EXAMPLE_TBL.VALUE == 3) THEN




COUNT 
: UINT8;




ELSE





LENGTH
: UINT8;





COUNT

: UINT8;




END;



END;


Example:  Use of uniqueness constraints to tblIdentifier. This states that tblIdentifier shall be unique in all instances of this end-device class, in all scopes defined.



tblIdentifier ::= (id ‘_TBL’) / unique : EDC.ANY

Example:  Use of uniqueness constraints to rcdIdentifier. This states that rcdIdentifier shall be locally unique in any one scope where it can be defined.



rcdIdentifier ::= (id ‘_RCD’) ( /unique : TDL | /unique : DEC | 







/unique: TBL | /unique: PROC)


Example:  Use of uniqueness constraints to procIdentifier. This states that procIdentifier shall be unique across all definitions made in any end device class instance document scope, decade scopes and tables.


procIdentifier ::= (id ‘_PROC’) ( /unique : STD.TDL) ,  /unique : STD.D
EC) ,






/unique : TDL.TDL)  , /unique : TDL.DEC )

This is equivalent to



procIdentifier ::= ((id ‘_PROC’) ( /unique : EDC.TDL) , /unique : EDC.DEC )

This is also equivalent to (since the above scopes are the only scopes where procedures can be defined).



procIdentifier ::= (id ‘_PROC’) /unique : EDC.ANY
A / constraint : B
A production rule that introduces a size, type or transport constraint B on the run-time and use-case of A, where the constraint B belongs to the set:


‘BNF’.LHS | ‘BNF’.RHS | ‘terminal’ | finalElementReference | anyTypeReference

A may be an element or sub-element referred by the finalElementReference, a simple or derived type referred by the anyTypeReference, the  BNF left hand side, BNF right hand side definition (See description of ::= ) or the reserved word  ‘terminal’; as follows:

‘BNF’.LHS
References to a BNF construction elements that may limit, the run-time size or range of the use-case of a production rule


‘BNF’.RHS
References to a BNF construction elements that may limit, the run-time size or range of the use-case of a production rule.


finalElementReference
References to a table final element that may limit or further qualify the run-time use-case of a production rule.


anyTypeReference
References to a built-in or derived data type that may limit, the run-time transmitted size and content or use-case of a production rule.


Example:  using ‘BNF’ constraint:



bcdNumber ::= ‘BCD(4)’ / constraint : BNF.bcdOctet


Implies that all bnfNumbers types are defined using the syntax ‘BCD(4)’. When interpreted for transmission at the base unit bcdOctet shall be used, as defined in a BNF production rules.

Example:  using finalElementReference constraint:



String ::= ‘STRING(20)’ / constraint : GEN_CONFIG_TBL.CHAR_FORMAT


Implies that all String types are defined using the syntax ‘STRING(20)’. When interpreted for transmission one should be constrained by Table 0 CHAR_FORMAT value.  This value shall be determined by reading the end-device table 0.


Example:  using ‘terminal’ constraint



uInt16
::= ‘UINT16’ (
/ constraint : BNF.sixteenBits ,
/ constraint : GEN_CONFIG_TBL.DATA_ORDER ,
/ constraint : terminal )

Implies that UINT16 is a run-time defining type that can carry the binary data in the range of [#x0000-#xFFFF] (two octets) and when selected or transmitted it is a terminal element, and its transmission octet order depends on DATA_ORDER that is defined in GEN_CONFIG_TBL.

Example: using a data type constraint to express a built-in type



longTimeDate ::= ‘LTIME_DATE’ (
/ constraint : STD.LTIME_DATE_RCD ,








/ constraint : terminal )

Implies that the built-in type LTIME_DATE has the data structure and obeys the transmission rules expressed at Standard’s TDL-scope definition LTIME_DATE_RCD; and it is a terminal element.

A / match : B
A production rule that binds the publication of rule A to a location path B in the XML/TDL source document. B is a LocationPath per BNF production rule [1] found in the “XML Path Language (XPATH)” Version 1.0. 

Example:



tblIdentifier
::= (id tblSuffix) / match : ‘//table(@name)’

The example above indicates that the table identifier (tblIdentifier) that is published by this BNF syntax is associated with the name attribute of the table element of the XML/TDL. It selects any table element found in the TDL document.
A B 
Matches A followed by B. i.e it is a concatenation of A and B.
A , B
The comma introduces a sequence of production rules which all shall exist but not necessary in the order as defined in the sequence. The production rule B may be followed by other alternatives. Example:  A, B, C | D implies production rule stating that either A and B and C rules shall apply (not necessary in that order) or D rules shall apply.

A | B
The vertical bar is an OR symbol.  The OR symbol always occurs on the right hand side of a production rule A and the left hand side of production rule B.  The OR bar separates valid production rule alternatives. If the OR bar is not followed by a complete production rule on the same line, then parsing shall continue on consecutive lines until all production rules are satisfied.  The OR introduces a sequence of production rules, of which any one shall exist. The production rule B may be followed by other alternatives. Example:  A | B | C implies production rule A or B or C applies..

;
It is the end of Extended BNF expression.
::=
This symbol is read as "is defined as".  The non-terminal which occurs on the left hand side (BNF.LHS) of this symbol consists of the elements (non-terminals, terminals, or a combination of the two) found on the right hand side (BNF.RHS).  For clarity, when a non-terminal element on the left hand side is encountered in plain text it will be written in italics. A line containing an LHS, ::=, and an RHS is known as a production rule. An incomplete production rule continues across line. A production rule terminates on the line completes without error, unless terminated by a semi-colon.

In the next sections, reserved words, characters, identifiers and other symbols required for the language are also indicated by bold type.

5.2
Flow of information

The flow of information is a stream of elements of multiple “n” octet length, when "n" is greater than one.  Elements are transmitted in order of their appearance in the table structure.

For purposes of transmission, the smallest data type is an octet, which is eight bits in length.  The bits are numbered zero to seven.  Bit zero is the least significant bit.  Figure 2 illustrates this bit numbering and ordering, when expressed in printed form.  The order of transmission of the bits in an octet is defined elsewhere in the appropriate OSI layer, which is typically the Data Link Layer (layer 2).  An octet may also be referenced as a byte in this document.

	MSBit
	
	
	
	
	
	
	LSBit

	7
	6
	5
	4
	3
	2
	1
	0


Figure 2 – Octet bit ordering

For some data types that are more than one octet in length, it is possible to transmit them either most significant octet first or least significant octet first.  The order of transmission is dictated by value of DATA_ORDER, found in the GEN_CONFIG_TBL (Table 00).  Each data type shall indicate a specific order of transmission.  Figure 3 illustrates a multi-byte structure.

	MSByte
	
	
	
	
	
	
	LSByte

	Octet
	Octet
	Octet
	Octet
	Octet
	Octet
	Octet
	Octet

	7-0
	7-0
	7-0
	7-0
	7-0
	7-0
	7-0
	7-0


Figure 3 – Multibyte ordering
5.3
Identifiers

An identifier is a name identifying a decade, a table, a procedure, a packed record, a bit field, an enumerator, an element of a packed record or a sub-element of a bit field.

An identifier is made of letters and/or numbers and/or the underscore character, '_'. Some suffixes were reserved for specific use.  Identifiers ending with reservedSuffix are reserved for names of decades, tables, procedures, packed records, bit fields and enumerators.
decSuffix
:: = ‘_DEC’
{ Suffix reserved for names of decades. } ;

tblSuffix

:: = ‘_TBL’ 
{ Suffix reserved for names of tables. } ;
procSuffix
:: = ‘_PROC’ 
{ Suffix reserved for names of procedures. } ;
rcdSuffix
:: = ‘_RCD’
{ Suffix reserved for names of packed records. } ;
bfldSuffix
:: = ‘_BFLD’ 
{ Suffix reserved for names of bit fields. } ;
enumSuffix
:: = ‘_ENUM’ 
{ Suffix reserved for names of enumerators. } ;
constSuffix
:: = ‘_CNST’ 
{ Suffix reserved for names of constants. } ;

reservedSuffix
::= decSuffix | tblSuffix | procSuffix | rcdSuffix | bfldSuffix |  enumSuffix | constSuffix ;

Identifiers that are identical to reservedName are reserved for the TDL and they shall not be used to construct identifiers.
bnf
::= ‘BNF’
{ Reference to the scope of the BNF production. } ;
edc
::= ‘EDC’
{ Reference to the scope of the end device class.} ;
tdl
::= ‘TDL’
{ Reference to the scope of the active TDL document.} ;
std
::= ‘STD’
{ Reference to the scope of the Standard TDL document that is referenced by the active document.} ;
dec
::= ‘DEC’
{ Reference to the scope of a decade.} ;
tbl
::= ‘TBL’
{ Reference to the scope of a table .} ;
proc
::= ‘PROC’
{ Reference to the scope of a procedure .} ;
bfld
::= ‘BFLD’
{ Reference to the scope of a bit field .} ;
rcd
::= ‘RCD’
{ Reference to the scope of a packed record .} ;
cnst
::= ‘CNST
{ Reference to a constant.} ;
string
::= ‘STRING’
{ Built-in type } ;
binary
::= ‘BINARY’
{ Built-in type } ;
bcd
::= ‘BCD’
{ Built-in type } ;
set
::= ‘SET’
{ Built-in type } ;

bool
::= ‘BOOL’
{ Built-in type } ;

array
::= ‘ARRAY’
{ Built-in type } ;
type
::= ‘TYPE’
{ Keyword }
if
::= ‘IF’

{ Keyword } ;
then
::= ‘THEN’
{ Keyword } ;
else
::= ‘ELSE’
{ Keyword } ;
switch
::= ‘SWITCH’
{ Keyword } ;
case
::= ‘CASE’
{ Keyword } ;
default
::= ‘DEFAULT’
{ Keyword } ;
packed
::= ‘PACKED’
{ Keyword } ;
record
::= ‘RECORD’
{ Keyword } ;
bit
::= ‘BIT’

{ Keyword } ;
field
::= ‘FIELD’ 

{ Keyword } ;
of
::= ‘OF’


{ Keyword } ;
procedure::= ‘PROCEDURE’
{ Keyword } ;
request
::= ‘REQUEST’

{ Keyword } ;
response::= ‘RESPONSE’
{ Keyword } ;
table
::= ‘TABLE’

{ Keyword } ;
enum
::= ‘ENUM’

{ Keyword } ;
end
::= ‘END’

{ Keyword } ;
assert
::= ‘ASSERT’

{ Keyword } ;
true
::= (‘TRUE’ | ‘true’) / constraint : BNF.trueValue

{ Keyword } ;
false
::= (‘FALSE’ | ‘false’) / constraint : BNF.falseValue
{ Keyword } ;
label
::= ‘LABEL’

{ Keyword } ;
description::= ‘DESCRIPTION’
{ Keyword } ;
property::= ‘PROPERTY’
{ Keyword } ;
reservedKeyWord ::=
bnf | edc | tdl | std | dec | tbl | proc | bfld | rcd | cnst | string | binary |




bcd | set | bool | array | type | if | then | else | switch | case | default |




packed | record
| bit | field | of | procedure | request | response |
 table | enum |




end | assert | true | false |label | description |




property ;
anyInt

::= int | unsignedInt |  ‘U’?‘INT’ number? 
{ Built-in type or the likes} ;
anyFloat
::= floatingPoint | ‘FLOAT’ number? 
{ Built-in type or the likes } ;
anyFill

::= fill | ‘FILL’ number? 


{ Built-in type } ;

reservedName ::= reservedKeyWord | anyInt | anyFloat | anyFill | specType | nil ;
The identifiers used to identify the members of a packed record or of a bit field base on the production rule anyElementName.

digit


::=
[0-9] ;
number


::=
digit+ ;
positiveNumber

::=
‘+’? number ;
negativeNumber
::=
‘-’ number ;
space


::=
[#x09 #x0A #x0D #x0C #x20] { White space } ;
S


::=
[\S]
( Short hand for convenience the same as space. } ;
anyChar

::= 
([#x0-#xD7FF] |






[#xE000-#xFFFD] | [#x10000-#x10FFFF] 




)  (
/constraint : GEN_CONFIG_TBL.CHAR_FORMAT ,





/constraint : terminal ) ;
capLetter

::=
[A-Z] ;
id


::=
capLetter  (capLetter | digit)* (‘_’  (capLetter | digit)+)* 
{ Shall begin with a capital letter, followed by any number of capitals letter or digits, followed by any number of capital letters, digits or underscores, except that it cannot have more than one underscore in succession and it cannot end with an underscore. } ;
anyElementName
::=
(id – (id reservedSuffix)) - reservedName
{ Assigned to names of  elements and sub-elements. It shall not end with a reserved suffix and it shall not be a reserved name.} ;
decIdentifier

::=
(id decSuffix) (
{ Assigned to names of decades. }

/unique : EDC.ALL { Decade names are unique across all scopes defined within one instance of the End Device Class }  ,
 
/constraint : BNF.decScopeReference { It can be used as a reference to members located in the scope of a decade. }
) ;
tblIdentifier

::=
(id tblSuffix) (
{ Assigned to names of tables. }

/unique : EDC.ALL { Table names shall be unique across all scopes defined within one instance of an end device class. }  ,
 
/constraint : BNF.tblScopeReference { It can be used as a reference to members located in the scope of a table. }
) ;
procIdentifier

::=
(id procSuffix) (
{ Assigned to names of procedures. }

/unique : EDC.ALL { Procedure names shall be unique across all scopes defined within one instance of the End Device Class }  ,

/constraint : BNF.procScopeReference { It can be used as a reference to members located in the scope of a procedure. }
)  , 

/constraint : PROC_INITATE_TBL { Instantiated in  procedure initiate table. } ,

/constraint : PROC_RESPONSE_TBL,  { Instantiated in  procedure response table. }
) ;

rcdIdentifier

::=
(id rcdSuffix) (
{ Assigned to names of packed records. }

(/unique : TDL | /unique : DEC | /unique : TBL | /unique : PROC) { Packed record names shall be unique within the defining scope. }  ,

/constraint : BNF.rcdTypeReference { It is a type reference, so it can be used as a constructor of a derived type. It can also be used as a reference to a packed record field in any context where a reference to a data type is needed. } 
) ;

bfldIdentifier

::=
(id bfldSuffix) ( 
{ Assigned to names of bit fields. }

(/unique : TDL | /unique : DEC | /unique : TBL | /unique : PROC) { Bit field names shall be unique within their defining scope. }  ,

/constraint : BNF.bfldAssignedType { When used as a constructor it creates a data type that is managed and transmitted based on the rules set for the assigned bfldAssignedType } ,

/constraint : terminal { When used as a constructor it creates a data type that is a terminal element. } ,

/constraint : BNF.bfldTypeReference { It is a type reference, so it can be used as a constructor of a derived type. It can also be used as a reference to a bit field in any context where a reference to a data type is needed. }

) ;

enumIdentifier

::=
(id bfldSuffix )(
{ Assigned to names of enumerators. }

(/unique : TDL | /unique : DEC | /unique : TBL | /unique : PROC) { Enumerator names shall be unique within their defining scope. }  ,

/constraint : BNF.enumTypeReference { It can also be used as a reference to a named enumerator in any context where a reference to an restriction on data values is needed. }

) ;

constIdentifier

::=
(id cnstSuffix )(
{ Assigned to names of constants. }

(/unique : TDL | /unique : DEC | /unique : TBL | /unique : PROC) { Constants’ names shall be unique within their defining scope. }  
) ;

tblNumber

::=
 ‘0’..’2039’ (
{ A number ranging from 0 – 2039 inclusive. } 

/unique : TDL.ALL { Table and procedure numbers shall be unique within any one TDL document.  i.e. They shall be unique within the Standard’s document scope. They shall also be unique within any Manufacturer’s document scope. } ,







(/constraint : STD.TABLE_IDA_BFLD. TBL_PROC_NBR |
/constraint : STD.TABLE_IDB_BFLD. TBL_PROC_NBR |
/constraint : STD.TABLE_IDC_BFLD. TBL_PROC_NBR |

) { tblNumber is associated with TBL_PROC_NBR of any of the TABLE_IDx_BFLD types. } ;
procNumber

::=
tblNumber
{ A number ranging from 0 – 2039 inclusive. } ;

decNumber

::= 
‘0’..’203’ (
{ A number ranging from 0 – 203 inclusive. } ;

/unique : EDC.ALL { Decade numbers shall be unique throughout the end device class. }  
) ;

defaultSetNumber
::= 
‘0’..’255’
(
{ A number ranging from 0 – 255 inclusive. } 

unique : EDC.ALL { Default set numbers shall be unique throughout the end device class. }  
) ;
5.4 Basic data types

The following are used for as the ultimate constraint on basic data types for transmission purposes. All numbers, Booleans and text strings are ultimately reduced to a collection of these types.
oneBit

::=
[#x0-#x1]




{ 1 bit range } ;
eightBits
::=
[#x00-#xFF]
/constraint : terminal

{ 8 bits } ;
sixteenBits
::=
[#x0000-#xFFFF]



{ 16 bits } ;
twentyFourBits
::=
[#x000000-#xFFFFFF]



{ 24 bits } ;
thirtyTwoBits
::=
[#x00000000-#xFFFFFFFF]


{ 32 bits } ;
fortyBits

::=
[#x0000000000-#xFFFFFFFFFF]

{ 40 bits } ;
fortyEightBits
::=
[#x000000000000-#xFFFFFFFFFFFF]

{ 48 bits } ;
fiftySixBits
::=
[#x00000000000000-#xFFFFFFFFFFFFFF]
{ 56 bits } ;
sixtyFourBits
::=
[#x0000000000000000-#xFFFFFFFFFFFFFFFF]{ 64 bits } ;
fillNil

::=
[]





{ no bits } ;
fillEightBits
::=
[#x00] /constraint : terminal


{ 8 fill bits } ;
fillSixteenBits
::=
[#x0000]




{ 16 fill bits } ;
fillTwentyFourBits::=
[#x000000]




{ 24 fill bits } ;
fillThirtyTwoBits
::=
[#x00000000]




{ 32 fill bits } ;
fillFortyBits
::=
[#x0000000000]




{ 40 fill bits } ;
fillFortyEightBits
::=
[#x000000000000]



{ 48 fill bits } ;
fillFiftySixBits
::=
[#x00000000000000]



{ 56 fill bits } ;
fillSixtyFourBits
::=
[#x0000000000000000]



{ 64 fill bits } ;
zeroValue
::=
[#x0]





{ All bits set to zero } ;
trueValue
::=
[#x1]





{ Value of true } ;
falseValue
::=
[#x0]





{ Value of false } ;
boolValue
::=
trueValue | falseValue



{ Value of BOOL types } ;
setTerminalElement
::= boolValue8 / constraint : BFLD.eightBits
{ 8 BOOL type bits } ;
bcdDigit
::=
[#x0-#x9]
{ Used for the representation of the binary values 0 to 9. When expressed as a CHAR this value is mapped to  [#x30-#x39] } |



[#xA]

{ Used for the representation of the minus sign. When expressed as a CHAR this value is mapped to the negation character ‘-‘. } |



[#xB]

{ Used for the representation of the space character. When represented as a CHAR this value is mapped to the space character  [#x20].} |



[#xD]

{ Used for the representation of the decimal point. When represented as a CHAR this value is typically mapped to a period  ‘.’ or a  comma‘,’, based on the end-device locale.} ;
invalidBCDDigit
::=
[#xC #xE #xF]
{ Unused or unassigned codes. Values are reserved for future use. } ;
bcdMSDigit
::=
bcdDigit - invalidBCDDigit ;
bcdLSDigit
::=
bcdMSDigit ;
bcdOctet
::=
(bcdMSDigit bcdLSDigit) /constraint : terminal { Each octet is two BCD digits.  The most significant digit of each octet is in bits (4..7). The least significant digit of each octet is in bits (0..3). }  ;
5.4.1
Basic data type definitions

The following basic types shall be used to create elements within packed records and build more complex derived types:

nil
::=
‘NIL’/ constraint : BNF.fillNil { No bits delivered. An Indicator for field of length zero octets. } ;
int
::=
(‘INT8’ /constraint : BNF.eightBits { 8 bits signed integer. } |



(‘INT16’/constraint : BNF.sixteenBits { 16 bits signed integer. } |



‘INT24‘ /constraint : BNF.twentyFourBits { 24 bits signed integer. }  |



‘INT32’ /constraint : BNF.thirtyTwoBits { 32 bits signed integer. }  |



‘INT40’ /constraint : BNF.fortyBits { 40 bits signed integer. }  |



‘INT48’ /constraint : BNF.fortyEightBits { 48 bits signed integer. }  |



‘INT56’ /constraint : BNF.fiftySixBits { 56 bits signed integer. } |



‘INT64’ /constraint : BNF.sixtyFourBits { 64 bits signed integer. }




) / constraint : GEN_CONFIG_TBL.DATA_ORDER 


) (/constraint GEN_CONFIG_TBL.INT_FORMAT,  /constraint : terminal ) ;
unsignedInt::=
(‘UINT8’ /constraint : BNF.eightBits { 8 bits unsigned integer. } |




(‘UINT16’ /constraint : BNF.sixteenBits { 16 bits unsigned integer. } |



‘UINT24’ /constraint : BNF.twentyFourBits { 24 bits unsigned integer. }  |




‘UINT32’ /constraint : BNF.thirtyTwoBits { 32 bits unsigned integer. }  |




‘UINT40’ /constraint : BNF.fortyBits { 40 bits unsigned integer. }  |




‘UINT48’ /constraint : BNF.fortyEightBits { 48 bits unsigned integer. }  |




‘UINT56’ /constraint : BNF.fiftySixBits { 56 bits unsigned integer. } |




‘UINT64’ /constraint : BNF.sixtyFourBits { 64 bits unsigned integer. }




) / constraint : GEN_CONFIG_TBL.DATA_ORDER 


) /constraint : terminal ;
floatingPoint::=
(‘FLOAT32’ /constraint : BNF.thirtyTwoBits { 32 bits single-precision floating point real number, per IEEE Std 754-1988. } |



  ‘FLOAT64 /constraint : BNF.sixtyFourBits { 64 bits double-precision floating point real number, per IEEE Std 754-1988. } 


)  ( /constraint : GEN_CONFIG_TBL.DATA_ORDER , /constraint : terminal ) ;
fill
::=
(‘FILL8’ /constraint : BNF.fillEightBits { 8 zero-filled bits used as space holder or filler. } |




(‘FILL16’ /constraint : BNF.fillSixteenBits { 16 zero-filled bits used as space holder or filler. }  |




‘FILL32’ /constraint : BNF.fillThirtyTwoBits { 32 zero-filled bits used as space holder or filler. } |



‘FILL64’ /constraint : BNF.fillSixtyFourBits { 64 zero-filled bits used as space holder or filler. } 



) / constraint : GEN_CONFIG_TBL.DATA_ORDER


) /constraint : terminal  ;
specType::=
(‘CHAR’ 
/ constraint : BNF.anyChar |




(‘NI_FMAT1’ 
/ constraint : GEN_CONFIG_TBL.NI_FORMAT1 |



‘NI_FMAT2’ 
/ constraint : GEN_CONFIG_TBL.NI_FORMAT2 |



‘HTIME_DATE’
/ constraint : STD.HTIME_DATE_RCD |



‘LTIME_DATE’
/ constraint : STD.LTIME_DATE_RCD |



‘STIME_DATE’  / constraint : STD.STIME_DATE_RCD |



‘HTIME’ 
/ constraint : STD.HTIME_RCD |




‘STIME’ 
/ constraint : STD.STIME_RCD |




‘TIME’ 

/ constraint : STD.TIME_RCD |




‘DATE’

/ constraint : STD.DATE_RCD |



‘RDATE’
/ constraint : STD.RDATE_RCD



) / constraint : GEN_CONFIG_TBL.DATA_ORDER


) /constraint : terminal ;
sizedType::= (
string 
/ constraint : BNF.anyChar 
{ Same as STRING (1)  }  | 


(string S* ‘(‘ intMathExpression ‘)’ )  (/constraint : BNF.anyChar)intMathExpression  { intMathExpression is measured in size-of one ‘CHAR’ octets.}  |

binary
/ constraint : BNF.eightBits
{ Same as BINARY (1)  }  | 

(binary S* ‘(‘ intMathExpression  ‘)’ ) (/constraint BNF.eightBits)intMathExpression  { intMathExpression is measured in octets. The BINARY type is terminal and, unless it is replaced or redefined by the AMR application to expose its content. }  |

bcd
/ constraint : BNF.bcd

{ Same as BCD (1)  }  | 


(bcd S* ‘(‘ intMathExpression  ‘)’ ) (/constraint BNF.bcd)intMathExpression  { intMathExpression is measured in octets, 2 ‘BCD’ digits per octet. The entire BCD collection shall represent one fixed-point numeric value. } |

set
/ constraint : BNF.setTerminalElement

{ Same as SET (1)  }  | 


(set S* ‘(‘ intMathExpression  ‘)’ ) (/constraint BNF.setTerminalElement)intMathExpression  { intMathExpression is measured in octets, 8 Booleans bits per octet. The terminal element can carry a minimum of eight bits. Final element references, however, can be made to any bit within the SET. } 

) / constraint : terminal ;
baseType
::= (
nil |




int |




unsignedInt |




floatingPoint |




fill |




specType |



sizedType )


{ All built-in types that can be assigned to Elements. All these types are also producers of terminal elements. } ;
derivedType
::=
(rcdIdentifier | bfldIdentifier)
{ Elements that are derived from packed records and bit fields. } ;
anyElementType::=
(baseType | derivedType)
{ Any type that can be used in an element declaration. } ;
5.4.2
Data types handling
In order to add clarity to the structure of the tables, the generic data types can be used.  Although their logical interpretation is identical across all implementations, their specific definition shall be determined using select fields from Table 00, GEN_CONFIG_TBL; as described next.

5.4.2.1
Signed integers

To allow signed integer values to transmit without requiring data format translations tagging, an indicator in GEN_CONFIG_TBL (Table 00) is provided.  This indicator, INT_FORMAT, specifies the data format for all INTx types within the tables.  The presently delineated signed integer data formats are twos complement, ones complement and sign/magnitude. When INT_FORMAT is applicable to a type, the constraint GEN_CONFIG_TBL.INT_FORMAT is used in the BNF definition of that type.
Examples of signed integer formats follow:

For the following three examples, the decimal number -1 is used.


Twos Complement for INT8:



1111 11112

Ones Complement for INT8:



1111 11102

Sign/Magnitude for INT8:



1000 00012
5.4.2.2
Characters

To allow different character sets to be used within the tables, a data type of CHAR has been defined.  CHAR defines both the size in octets of the character and the character set being used. Special Data Types (Section 6) provides a definition for CHAR.  The currently supported values of CHAR are defined in the GEN_CONFIG_TBL (Table 00) using the element CHAR_FORMAT. The CHAR data type affects both CHARs and STRINGs. When CHAR_FORMAT is applicable to a data type, the constraint GEN_CONFIG_TBL.CHAR_FORMAT is used in the BNF definition of that type.
5.4.2.3
Non-integer numbers

To allow non-integer numeric values to be transmitted by different methods within the tables, additional data types have been defined.  NI_FMAT1 and NI_FMAT2 are used to transmit numeric values of varying precision.  The value of the elements NI_FORMAT1 and NI_FORMAT2, which are found in the GEN_CONFIG_TBL (Table 00), define how NI_FMAT1 and NI_FMAT2 are to be interpreted when reading from or writing to tables in an end device.  Special Data Types (Section 6) provides definitions for NI_FMAT1 and NI_FMAT2 and for the different values of NI_FORMAT1 and NI_FORMAT2. When NI_FORMAT1 or NI_FORMAT2 are applicable to a data type, the constraint GEN_CONFIG_TBL.NI_FORMAT1 or constraint GEN_CONFIG_TBL.NI_FORMAT2 is used in the BNF definition of that type.
5.4.2.4
Date and time formats

To allow date and time to be transmitted by different methods within the tables, additional data types were defined.  These are HTIME_DATE, LTIME_DATE, STIME_DATE, HTIME, STIME, TIME, DATE, and RDATE.  The value of the element TM_FORMAT, which is found in the GEN_CONFIG_TBL (Table 00), defines how the various date and time formats are to be interpreted when reading from or writing to tables in an end device.  Special Data Types (Section 6) provides definitions for the date and time formats. When TM_FORMAT is applicable to a data type, the constraint GEN_CONFIG_TBL.TIME_FORMAT is used in the BNF definition of that type.
5.5
Values and constants

5.5.1
References to values

References can be made to the values of any element, sub-element or constants that are defined within the structure of any table.  Also references can be made to decade names, table names or procedure names. Such references, when found in a mathematical expression, shall be converted to corresponding values they were assigned when created.

localFinalElementReference ::= simpleElementName | 










arrayElementName S* ‘[‘ dimension ‘]’ | 










setElementName S* ‘[‘ index ‘]’ |









S* localFinalElementReference S* ;
psuedoFinalElementName
::=
‘lastDimension’ | ‘lastIndex’

{ For use-case see value } ;
finalElementReference

::= 
(tblIdentifier? S* [.])? localFinalElementReference (
















[.] localFinalElementReference)* 
{ Form 1 } |









finalElementReference ([.] S* psuedoFinalElementName)
{ Form 2 } |










[.] S* psuedoFinalElementName 




{ Form 3 } |










S* finalElementReference S* ;
The finalElementReference can take a number of forms as explained below:
	Form
	Example
	Description

	1
	GEN_CONFIG_TBL.FORMAT_CONTROL_1.DATA_ORDER
	The value of DATA_ORDER found in the FORMAT_CONTROL_1 bit field of GEN_CONFIG_TBL.

	1
	GEN_CONFIG_TBL
	The numeric value assigned to GEN_CONFIG_TBL (0).

	1
	DATA_ORDER
	The value of DATA_ORDER. DATA_ORDER is the first final-element that bears this name, when searched sequentially, starting from the beginning of the table  which contains it.

	1
	.DATA_ORDER
	The value of DATA_ORDER. DATA_ORDER is the first final-element that bears this name, when found following a search starting with its current scope the continuing towards outer scopes.

	2
	GEN_CONFIG_TBL.STD_TBLS_USED[0].lastDimension
	Returns the number of final elements that make up STD_TBLS_USED.

	2
	GEN_CONFIG_TBL. FORMAT_CONTROL_2.lastIndex
	Returns the value 1

	3
	lastDimension
	Returns the number of  elements in the packed record or bit field that contains  the pseudo final-element ‘lastDimension’ 

	3
	lastIndex


	Returns the index of the element that referenced the pseudo final-element ‘lastIndex’ 


tdlScopeReference

::= tdl


{ The top-level scope of the active document. } ;
stdScopeReference

::= std


{ The top-level scope of the standard document. When the Standard document is also the active document, then use of tdlScopeReference is equivalent to use of stdScopeReference. } ;
decScopeReference
::= decIdentifier
{ The scope of the identified decade } ;
tblScopeReference

::= tblIdentifier
{ The scope of the identified table. } ;
procScopeReference

::= procIdentifier { The scope of the identified procedure. } ;
referenceScope



::=
tdlScopeReference | stdScopeReference | 
(decScopeReference | tblScopeReference | procScopeReference)? [.] ;
rcdReference



::= referenceScope? rcdIdentifier
{ A reference to the scope of a packed record. } ;
bfldReference



::= referenceScope? bfldIdentifier { A reference to the scope of a bit field. } ;
anyTypeReference 


::= 
(rcdReference | bfldReference)
{ Reference to any derived type. } ;
enumTypeReference

::=
referenceScope? enumIdentifier
{ Reference to a named enumerator } |
referenceScope? ((rcdIdentifier| bfldIdentifier)[.])? enumIdentifier { 
Reference to an unnamed named enumerator. } ;
5.5.2
Value

A value shall be a signed or unsigned integer, a reference to a decade, table or procedure number or a reference to a final element whose value can be converted to an integer. A value returns an integer result based on the following conversion rules:

1. BCD, fixed or floating point elements shall be truncated to an integer value.

2. STRING or CHAR elements shall return zero if their length is zero, or they hold only space; otherwise they shall return one.

3. Boolean and SET members types return zero (false) or one (true).

4. FILL types and NIL type shall return zero.

5. Inaccessible final elements (as per elements that are defined in a table that is unavailable in a run-time instance of the end device table set) shall return zero.
6. Inaccessible final element (as per elements that are not available for selection due to non-matching condition of an IF or SWITCH clause) shall return 0

7. The pseudo final element lastDimension shall return the number of final elements in its parent element container, if the parent element is not an array; otherwise, it shall return the extent of the inner most dimension of the parent element.

8. The pseudo final element lastIndex shall return the element’s index relative to the beginning of its defining packed record or bit field.
value 
::= (
positiveNumber


{ a simple in-line positive number. } |



negativeNumber

{ a simple in-line negative number. } |



true |



{ Evaluates to 0. }



false |



{ Evaluates to 1. }



tblIdentifier 

/ constraint : BNF.tblNumber { Evaluates to the corresponding table number. } |


decIdentifier 

/ constraint : BNF.decNumber { Evaluates to the coresponding decade number. } |


procIdentifier 

/ constraint : BNF.procNumber { Evaluates to the coresponding procedure number. } |


constIdentifier 


{ Evaluates to the corresponding constant value. } |


finalElementReference
{ The value of the selected final element } 

) /constraint : BNF.int
{ Evaluation is always reduced to a signed integer. }

intMathExpression ::= 
value | 





{ A simple numeric value }



prefixOp S* value |


{ A prefixed value }




\S* intMathExpression \S*

{ Allow for spaces for readability }



prefixOp S* ‘(‘ intMathExpression ‘)’ |
{ A prefixed expression }



‘(‘ S* intMathExpression S* ‘)’ |

{ A parenthesized expression }



intMathExpression infixOp intMathExpression 
 { Infix expression } 







prefixOp
::=
‘+’ 
{ Positive integer operator, as in +10 } |




‘-‘
{ The negation operator, changes the sign of the operand, as in -20 } |




‘~’
{ Bitwise not operator } |



‘!’
{ Logical not operator }

algOp

::=
‘+’
{ Addition operator } |




‘-‘
{ Subtraction operator } |




‘%’
{ Modulus (remainder)  operator } |




‘*’
{ Multiplication operator } |




‘/’
{ Division operator }

bitOp

::=
‘<<’
{ Bitwise arithmetic shift left } |




‘>>’
{ Bitwise arithmetic shift right sign is preserved and shifted into magnitude area} |




‘>>>’
{ Bitwise logical shift right. Sign is not preserved, it is zeroed after being shifted into magnitude bits. } |




‘&’
{ Bitwise AND operator } |




‘|’
{ Bitwise OR operator } |




‘^’
{ Bitwise exclusive OR operator }

condOpt
::=
‘<’
{ Less-than operator. } |




‘>’
{ Greater-than operator } |




‘>=’
{ Greater-than or equal-to operator } |




‘<=’
{ Less-than or equal-to operator } |



‘==’
{ Equality operator } |




‘!=’
{ Inequality operator } |




‘&&’
{ Logical AND operator }




‘||’
{ Logical OR operator }

infixOp

:: = 
(algOp | bitOp | condOpt)
{ These operate with the following precedence from high on the left to low on the right as follows, where operators in parents have identical relative precedence: (‘*’, ‘/’), (‘%’,’+’, ‘-‘), (‘<<’, ‘>>’, ‘>>>’), (‘<’, ‘>’, ‘>=’, ‘<=’, ‘==’, ‘!=’), ‘&’, ‘^’, ‘|’, ‘&&’, and ‘||’. }
5.6
Conditionals

5.6.1
IF statements

The IF condition shall be a Boolean resulting from the evaluation of an intMathExpression. If the result is zero it shall be interpreted as false; otherwise it shall be interpreted as true.
condition
::=
intMathExpression ;
5.6.2
SWITCH statements

A SWITCH selection expression identifies an integer value that needs to be matched. This selection value is derived from the evaluation of an intMathExpression.
caseExpression
::=
 intMathExpression ;
5.7
Bit field

Some data types do not always lend themselves to end on an octet boundary.  Where these occur, they shall be logically grouped together into a bit field definition, which shall end on an octet boundary.  For purposes of description, the bit field is treated as the basic object for appearance in the table structure.  Figure 4 illustrates a sub type structure.

	Most Significant Byte
	
	
	
	
	Least Significant Byte

	Octet
	Octet
	Octet
	Octet
	Octet
	Octet

	((n*8)-1)..((n*8)-9)
	...
	...
	...
	15..8
	7..0


n = # of octets used

Figure 4 – Sub types and bit field bit ordering

A bit field shall be created by bfldType. A bit field may contain one or more IF or SWITCH statements to modify its structure under some conditions.  For the purpose of transport, the dimensions of a bit field and its octet ordering shall be defined in terms of a basic data type (Section 5.4) as expressed in  bfldAssignedType. The bit field identifier, bfldIdentifier, is the name of the derived bit field data type, and it can be referenced anywhere as if it were a built-in data type.
bfldAssignedType::=
unsignedInt
{ Defines the data type associated with this bit field. }

bfldType
::=
type S+ bfldIdentifier S* ‘=’ S* bit S+ field S+ of S + bfldAssignedType  S+ (





bfldMember)* S* end S* ‘;’ |




S* bfldType S*

bfldMember
::=
anyElementName  S* ‘:’ subType memberProperties* S* ‘;’  { A sub-element } |



bfldCase  
{ A CASE statement. } |




bfldIf 

{ An IF statement . } |




S* bfldMember S*
startBitInclusive
::= 
number

{ The first bit that is occupied by a bit-field sub-element. }

endBitInclusive
::= 
number

{ The last bit that is occupied by a bit-field sub-element.}

bfldBitRange
::=
 ‘(‘ S* startBitInclusive S* ’..’ S* endBitInclusive S* ‘)’  { A bit field range selector. This identifies the staring (startBitInclusive) and ending endBitInclusive bit positions that the sub-element occupies.
Example: ‘UINT(2..5)’ is a four bit unsigned integer. This sub-element occupies bit positions 2  through 5. } |




S* bfldBitRange S*

subType
::=
(‘BOOL’
S* ‘(‘ S* startBitInclusive S* ‘)’ ) /constraint : BNF.boolValue { The startBitInclusive value identifies the bit position occupied by this Boolean. } |



(‘INT’  

bfldBitRange) /constraint : GEN_CONFIG_TBL.INT_FORMAT { A signed integer. } |
 


 ‘UINT’  
bfldBitRange 
{ An unsigned integer } |



(‘FILL’ 

bfldBitRange)  /constraint : BNF.zeroValue { Bit range shall be set to zero } |



S* subtype S*
bfldIf

::=
if condition then bfldMember* (else bfldMember*)?  end S* ‘;’ |




S* bfldIf S*
bfldCase
::=
switch caseExpression of bfldCaseMember* end S* ‘;’ |




S* bfldCase S*

bfldCaseMember
::=
case S*  number (S* ’..’ S* number)? S* ‘:’ bfldMember |





default S* ‘:’ bfldMember |





S* bfldCaseMember S*

5.8
Set

A SET is a sizedType member of the type set. It is a collection of Booleans, eight Booleans per octet. The dimension of a SET is thus measured in octets, where each octet is a terminal element. Each Boolean member of the SET is a final element.
SETs are transmitted as an array of UINT8, however when using array notation, indices to SET members refer to the Boolean bits and not to the octet. When transmitted, indices and offsets refer to the UINT8 terminal element. The first octet transmitted contains bit 0 though 7, of the SET, the second octet contains bits 8 through 15, as shown below.

	Octet number
	Octet 1
	Octet 2
	
	Octet n

	Bit number
	7 to 0
	15 to 8
	…
	((n*8)-1) to ((n*8)-8)


Where n represent the size of the SET in octets.

Example: The following  illustrates the method for specifying which member of a set is to be accessed.


FLAGS_USED
: SET(16);

IF FLAGS_USED[1] THEN


…


END;

IF GEN_CONFIG_TBL.STD_TBLS_USED[UDT_0_TBL] THEN



…


END;

Note that in this last example, UDT_0_TBL used in this context is interpreted as the corresponding table number (84). Also FLAGS_USED[1] is a reference to the second bit (bit 1) of the first octet of 16 in the SET.
5.9
Array

Repetitions of the same data type, used to describe a single element, can be grouped together in an array.  Array elements are indexed starting with zero.  Arrays are always transmitted from element zero to the last element.  The order of transmission of an element is a function of the data type being used.

	Element 0
	Element 1
	...
	Element n-2
	Element n-1


Figure 5 – Single dimension array ordering

Arrays can be multidimensional.  The right most or last dimension is incremented prior to the first dimension.  For a two dimensional array, the first dimension can be thought of as a row and the second a column.  The array shall be transmitted in row order from left to right as shown in Figure 7.

	0,0
	0,1

	1,0
	1,1


Figure 6 – Two dimension array

	0,0
	0,1
	1,0
	1,1


Figure 7 – Two dimension array ordering

An array can be of a single dimension or of multiple dimensions separated by commas. Elements shall be defined before they are used in a dimension statement.

arrayType

::=
 S* array S* ‘[‘ dim ’]’ S* of S* anyElementType S* ‘;’ ;
dim
::=
intMathExpression ( S* ‘,’ intMathExpression)* ;
If any intMathExpression evaluates to zero then that dimension collapses. If all of the dimensions evaluate to zero then the entire array collapses and drops out of the table.

When evaluated for sizing of an array the evaluation of  intMathExpression shall produce a non-negative integer.

When the array is of type ‘CHAR’ or ‘STRING’, there is no justification implied.  Full arrays are always transported. It is suggested that a blank (‘#x20’) be used as fill or pad.

5.10
Packed record

Packed records are used to group element types, anyElementType, together as a new derived data type. A packed record can contain one or more IF statements or SWITCH statements to modify its structure conditionally. The content (elements) and size of a packed record may vary with changing run-time IF or SWITCH conditions.

All derived types and referenced elements shall be defined before they are used in a packed record.

rcdType
::= type S+ rcdIdentifier S* ’=’ S* packed S+ record S+ rcdMember* end S* ‘;’ |



S* rcdType S* ;
rcdMember
::= anyElementIdentifier S* ‘:’ S* anyElementType S+ memberProperties* S* ‘;’
|




anyElementIdentifier  S* ‘:’ S* arrayType
S+ memberProperties* S* ;
|




rcdIf
|




rcdCase |



S* rcdMember S* ;
rcdIf

::=
if S+ condition S+ then S+ rcdMember* (S+ else rcdMember* S+)? end S* ‘;’ |




S* rcdId S*
rcdCase
::=
switch S+ intMathExpression S+ of S+ rcdCaseMember* S+ end S+ ’;’ |



S* rcdCase S*

rcdCaseMember::=
(case S+ number (S* ‘..’ S* number)? ‘S* ‘:’  rcdMember+ )* { Implements one or more rcdMember if the switch evaluation matches the numeric range stated in the case expression. }  ,



(default S* ‘:’  rcdMember+)?
{ The default implementation when none of the case members matches the switch value. } |




S* rcdCaseMember S*
5.11
Table

Tables expose and instantiate one packed record into a final data structure. This packed record shall be defined before it is  used in a table. The table element also introduces a table scope. All types and enumerators that are 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.
tableDefinition
::= table S+ tblNumber S+ tblIdentifier S* ’=’ S*  rcdIdentifier S+ commonProperties S* ‘;’ |



S* tableDefinition S*

5.12
Procedures

Procedures represent actions that can be performed by the end device.  A procedure is initiated by writing to table 7 and the result is retrieved by reading table 8. The rcdIdentifier in the REQUEST part of this statement defines the PARM_RCD in table 7. Similarly, the rcdIdentifier in the RESPONSE part of this statement defines the RESP_DATA_RCD in table 8.

procDefinition ::=
procedure S+ procNumber S+ procIdentifier \



(S+ request S* ‘=’ S* rcdIdentifier)? (




 /constraint : STD.PROC_INITIATE_TBL.STD_PARM_RCD |





 /constraint : STD.PROC_INITIATE_TBL.MFG_PARM_RCD 





) 




(S+ response S* ‘=’ S* rcdIdentifier)? (





 /constraint : STD.PROC_RESPONSE_TBL.STD_RESP_RCD |





 /constraint : STD.PROC_RESPONSE_TBL.MFG_RESP_RCD




 ) S* ‘;’ |




S* procDefinition S*

The procDefinition introduces a procedure definition 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.

Each procedure request parameter shall extend STD.PROC_INITIATE_TBL.STD_PARM_RCD (or MFG_PARM_RCD) with the request rcdIdentifier. Each procedure response parameter shall extend STD.PROC_RESPONSE_TBL.STD_RESP_RCD (or MFG_RESP_RCD) with the response rcdIdentifier. The decision whether Standard (STD) or Manufacturer (MFG) target parameters and responses are used is guided by the procedure type, being standard or manufacturer.
The invocation of the procDefinition directive, effectively “builds” an extension to PROC_INITIATE_TBL and PROC_RESPONSE_TBL.

Example: The following shows the result of invoking procDefinition for standard procedure numbers X, Y and Z, and manufacturer procedures X and Y.
TYPE STD_PARM_RCD = PACKED RECORD

IF  PROC.TABLE_PROC_NBR == X THEN


‘PROC_DATA_’X : rcdIdentifier ;

END;

…

IF  PROC.TABLE_PROC_NBR == Y THEN


‘PROC_DATA_’Y : rcdIdentifier ;

END;

…

IF  PROC.TABLE_PROC_NBR == Z THEN


‘PROC_DATA_’Z : rcdIdentifier ;

END;

END;

TYPE MFG_PARM_RCD = PACKED RECORD

IF  PROC.TABLE_PROC_NBR == X THEN


‘PROC_DATA_’X : rcdIdentifier ;

END;

…

IF  PROC.TABLE_PROC_NBR == Y THEN


‘PROC_DATA_’X : rcdIdentifier ;

END;

END;

TYPE PARM_RCD = PACKED_RECORD

IF PROC.STD_VS_MFG_FLAG == FALSE THEN

STANDARD

: STD_PARM_RCD;


END;

IF PROC.STD_VS_MFG_FLAG = TRUE THEN

MANUFACTURER
: MFG_PARM_RCD;


END;

END;
TYPE PROC_FORMAT_RCD = PACKED RECORD

PROC

: TABLE_IDB_BFLD;

SEQ_NBR
: UINT8;

PARM

: PARM_RCD;

END;

The index of each implied IF statement is the procedure number, thus ensuring that the extension is not order of declaration dependent. The listing below illustrates this process when applied to Table 7, PROC_INITIATE_TBL:

	Example index values for element of PROC_FORMAT_RCD that are found in Table 7, PROC_INITATE_TBL

	Procedure #
	Element Name
	Element Index

	
	PROC
	0

	
	SEQ_NBR
	1

	0
	PARM. STANDARD
	2.0

	1
	PARM. STANDARD
	2.0

	2
	PARM. STANDARD
	2.0

	3
	PARM. STANDARD
	2.0

	4
	PARM. STANDARD
	2.0

	
	PARM. STANDARD.PROC_DATA_4.LIST
	2.0.4.0

	5
	PARM. STANDARD.PROC_DATA_5
	2.0.5

	
	PARM. STANDARD.PROC_DATA_5.LIST
	2.0.5.0

	
	PARM. STANDARD.PROC_DATA_5.ENTRIES_READ
	2.0.5.1

	6
	PARM. STANDARD PROC_DATA_6
	2.0.6

	
	PARM. STANDARD.PROC_DATA_6.ED_MODE
	2.0.6.0

	3
	PARM. MANUFACTURER.PROC_DATA_3
	2.1.3

	
	PARM. MANUFACTURER.PROC_DATA_3.FEATURE
	2.1.3.0

	
	PARM. MANUFACTURER.PROC_DATA_3.KEY
	2.1.3.1

	Etc.
	
	


5.13
Default Table Sets
The DEFAULT statement assigns values for a non-resident table. For examples of use of this syntax, see defaults values defined in Annex C.

numbers

::=
number S* (, S* number)*

lastLeveIndex

::=
number
defaultIdentifier

::=
memberIdentifier | lastLeveIndex 
typeIdentifier

::=
rcdIdentifier | bfldIdentifier | lastLeveIndex
defaultValue

::=
defaultIdentifier S*  ‘=’ S* numbers |





typeIdentifier rcdBfldValues?
defaultValues

::= 
defaultValue ( S*, S* defaultValue S*)* 

defaultSetNumber
::=
digits+
defaultSetNumbers
::=
defaultSetNumber S* (, S* defaultSetNumber S*)*

default


::=
‘DEFAULT’ S+ ‘SET’ S+ defaultSetNumbers S+ ‘
FOR’ S+ ‘DECADE’ S+   decIdentifier S+ ‘VALUES’ S* ‘=’ S* defaultValues S+ ‘
END’ S* ‘;’
5.14
Table Definition Language (Document Format)
The “Table Definition Language” is a collection of statements used to unambiguously describe table structure.  This includes table definition capabilities for standard and manufacturer tables with model specific overlays.

tableDefStatement
::=
rcdType |





bfldType |





tableDefinition |





procedure |





default
tableDefinitionLanguageDF
::=
tableDefStatement*

6
Special data types

In order to add flexibility to the definition of some of the data types used within the tables, special data types are provided.  Their definition, once selected within the GEN_CONFIG_TBL (Table 00), remains consistent throughout all of the remaining used tables.

6.1
Character set selection

This selection is used to determine the structure of characters used in the tables.  CHAR_FORMAT is the controlling selector and CHAR is the data type.  CHAR_FORMAT is specified in GEN_CONFIG_TBL.
Value of CHAR_FORMAT



Definition of CHAR

0





Unassigned

1





ISO 7-bit coded character set for information interchange, per ISO/IEC 646: 1991.

2





ISO 8859/1 or ECMA-94 Latin 1 character set.

3..7





Unassigned

6.2
Non-integer formats

This selection is used to determine the structure of non-integer numbers used in the tables.  NI_FORMAT1 and NI_FORMAT2 are the controlling selectors, NI_FMAT1 and NI_FMAT2 provide type selection control for various data items.  NI_FORMAT1 and NI_FORMAT2 are specified in GEN_CONFIG_TBL.
Value of NI_FORMAT1

Definition of NI_FMAT1 and NI_FMAT2

and NI_FORMAT2


0




FLOAT64

1




FLOAT32

2




ARRAY[12] OF CHAR

3




ARRAY[6] OF CHAR 


4




INT32  (Implied decimal point between fourth and fifth digits from least significant digit.  (for example 0.0001 is represented as 1))


5




ARRAY[6] OF BCD


6




ARRAY[4] OF BCD


7




INT24

8




INT32

9




INT40

10




INT48

11




INT64

12




ARRAY[8] OF BCD

13




ARRAY[21] OF CHAR

14..15




Unassigned.

6.2.1
CHAR numbers

When STRING is used and NI_FORMAT1 or NI_FORMAT2 has a value of 2 or 3, the number shall be represented in the following way:

stringNumber
::=
S* [+-]? number ([.] number)?  exponent? S*
exponent
::=
[E|e] [+-]? number
A STRING number representation can have any number of leading spaces; followed by an optional plus or minus sign; followed by a mandatory one or more digits; followed by an optional period and zero or more digits; followed by an optional exponent.  An exponent is composed of the letter “E”, “e” or “^”; followed by an optional plus or minus sign; followed by a mandatory one or more digits.  Any number of spaces can lead or follow the <char_number> but spaces shall not be embedded within the <char_number>.  This format ensures that clear identification of any <char_number> is possible in a stream (sequence) of <char_number>+, using the space character.

Examples:


Valid <char_number>



1.0E-7



123.6478e+03



1.2345



1.^3


Invalid <char_number>



.5



1.0 E-3



e+03

6.3
Date and time formats

This selection is used to determine the structure of dates and times used in the tables.  TM_FORMAT is the controlling selector and LTIME_DATE, STIME_DATE, TIME, RDATE, and DATE are the resulting data types.

In general

TM_FORMAT


Data type used

0



No clock in the end device

1



BCD with discrete fields for month, day, year, hour, minute and seconds.

2



UINT8 with discrete fields for month, day, year, hour, minute and seconds.

3



Binary value relative to a starting time as referenced by either CLOCK_TBL (Table 52) or CLOCK_STATE_TBL (Table 55):






LTIME_DATE:   01/01/1970 @ 00:00:00, 
rounded to nearest second.






STIME_DATE:   01/01/1970 @ 00:00:00, 
rounded to nearest minute.






TIME: Time in seconds since  00:00:00 
local time.

4..7



Unassigned

The date and time structures are described below as packed records, but are used in the tables as data types.

6.3.1
HTIME_DATE, LTIME_DATE, STIME_DATE, TIME, STIME, HTIME types

TYPE HTIME_DATE_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL


: NIL;



CASE 1 :
YEAR


: BCD;





MONTH

: BCD;





DAY


: BCD;





HOUR


: BCD;





MINUTE

: BCD;





SECOND 

: BCD;





BCD_SEC_FRACTION
: ARRAY[3] of BCD;



CASE 2 :
YEAR


: UINT8;





MONTH

: UINT8;





DAY


: UINT8;





HOUR


: UINT8;





MINUTE

: UINT8;





SECOND

: UINT8;





UINT_SEC_FRACTION
: UINT24;



CASE 3 :
U_TIME
    
: UINT32;





U_MIN_FRACTION
: UINT32;



CASE 4 :
U_TIME_SEC
    
: UINT32;





U_SEC_FRACTION
: UINT32;


END;

END;

TYPE LTIME_DATE_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL

: NIL;



CASE 1 :
YEAR

: BCD;





MONTH
: BCD;





DAY

: BCD;





HOUR

: BCD;





MINUTE
: BCD;





SECOND 
: BCD;



CASE 2 :
YEAR

: UINT8;





MONTH
: UINT8;





DAY

: UINT8;





HOUR

: UINT8;





MINUTE
: UINT8;





SECOND
: UINT8;



CASE 3 :
U_TIME
: UINT32;





SECOND
: UINT8



CASE 4 :
U_TIME_SEC
: UINT32;


END;

END;

TYPE STIME_DATE_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL

: NIL;



CASE 1 :
YEAR

: BCD;





MONTH
: BCD;





DAY

: BCD;





HOUR

: BCD;





MINUTE
: BCD;



CASE 2 :
YEAR

: UINT8;





MONTH
: UINT8;





DAY

: UINT8;





HOUR

: UINT8;





MINUTE
: UINT8;



CASE 3 :
U_TIME
: UINT32;



CASE 4 :
U_TIME_SEC
: UINT32;


END;

END;

TYPE TIME_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL

: NIL;



CASE 1 :
HOUR

: BCD;





MINUTE
: BCD;





SECOND
: BCD;



CASE 2 :
HOUR

: UINT8;





MINUTE
: UINT8;





SECOND
: UINT8;



CASE 3 :
D_TIME
: UINT32;



CASE 4 :
D_TIME
: UINT32;


END;

END;

TYPE STIME_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL

: NIL;



CASE 1 :
HOUR

: BCD;





MINUTE
: BCD;



CASE 2 :
HOUR

: UINT8;





MINUTE
: UINT8;



CASE 3 :
D_TIME
: UINT32;



CASE 4 :
D_TIME
: UINT32;


END;

END;

TYPE HTIME_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL


: NIL;



CASE 1 :
HOUR


: BCD;





MINUTE

: BCD;





SECOND

: BCD;





BCD_SEC_FRACTION
: ARRAY[3] of BCD;



CASE 2 :
HOUR


: UINT8;





MINUTE

: UINT8;





SECOND

: UINT8;





UINT_SEC_FRACTION
: UINT24;



CASE 3 :
D_TIME

: UINT32;





U_MIN_FRACTION
: UINT32;



CASE 4 :
D_TIME_SEC

: UINT32;





U_SEC_FRACTION
: UINT32;


END;

END;

Identifier


Value
Definition
YEAR



00..89
Years 2000..2089





90..99
Years 1990..1999





> 100
Unassigned

MONTH


0
Unassigned





1..12
Month of year





> 12
Unassigned

DAY



0
Unassigned





1..31
Day of month





> 31
Unassigned

HOUR



00..23
Hour of day, 24 hour basis.





> 23
Unassigned

MINUTE


00..59
Minute of hour





> 59
Unassigned

SECOND


00..59
Seconds of minute





> 59
Unassigned

BCD_SEC_FRACTION

0..999999
1 / 1000000 of a second.

UINT_SEC_FRACTION

0..16777215
1 / 16777216 of a second.

U_MIN_FRACTION

0.. 4294967295
1 / 4294967296 of a minute.

U_TIME
 


Time in minutes since 01/01/1970 @ 00:00:00 GMT or as referenced by either CLOCK_TBL (Table 52) or CLOCK_STATE_TBL (Table 55), when available.

D_TIME
 


Time in seconds since  00:00:00 local time.

U_TIME_SEC


0..4294967295
Time in seconds since 01/01/1970 @ 00:00:00 GMT, or as referenced by either CLOCK_TBL (Table 52) or CLOCK_STATE_TBL (Table 55), when available.

U_SEC_FRACTION

0..4294967295
1 / 4294967296 of a second.

6.3.2
RDATE type

This type defines a recurrent date. This recurrence can be yearly, monthly, weekly,  based on a constant cycle of days or minutes.

TYPE RDATE_BFLD = BIT FIELD OF UINT16


MONTH





: UINT(0..3);


SWITCH MONTH OF



CASE 0:
PERIOD_IN_MINUTES
:
: UNIT(4..15);



CASE 1-13 :
OFFSET


: UINT(4..7);





WEEKDAY


: UINT(8..10);





DAY 



: UINT(11..15);



CASE 14 :
FILLER1


: FILL(4..7);





WEEKDAY


: UINT(8..10);





FILLER2


: FILL(11..15);



CASE 15 :
PERIOD_IN_DAYS

: UINT(4..9);





DELTA



: UINT(10..15);


END;

END;

Identifier


Value
Definition
MONTH


0
Action is repeated each PERIOD_IN_MINS.  The starting date and time shall be supplied separately.





1..12
Month of year





13
Action is repeated monthly





14
Action is repeated weekly





15
Action is repeated each PERIOD_IN_DAYS referenced by an ANCHOR_DATE plus DELTA.  The ANCHOR_DATE shall be supplied separately.

OFFSET


0
No offset





1
Advance to WEEKDAY before date entered.





2
Postpone to the first WEEKDAY on or after date entered.





3
Postpone to the second WEEKDAY on or after date entered.





4
Postpone to the third WEEKDAY on or after date entered.





5
Postpone to the fourth WEEKDAY on or after date entered.





6
Postpone to the last WEEKDAY of the MONTH on or after date entered.





7
Observe on date entered as well as day following date entered.





8
Postpone to Monday if Sunday.





9
Advance to Friday if Sunday.





10
Postpone to Monday if Saturday.





11
Advance to Friday if Saturday.





12
Postpone to Monday if Sunday or Saturday.





13
Advance to Friday if Sunday or Saturday.





14
Postpone to Monday if Sunday, advance to Friday if Saturday.





15
Do not observe date entered. Observe on day following date entered.

WEEKDAY


0..6
Sunday to Saturday.





7
Unassigned

PERIOD_IN_MINS

0..4095
O TO 4095 minutes (or 68 hours).

PERIOD_IN_DAYS


0..63
0 to 63 days.

DELTA



0..63
0 to 63 days.

6.3.3
DATE Type

This type defines a non recurrent date using a field having the same size as the recurrent date type "RDATE".

TYPE DATE_BFLD = BIT FIELD OF UINT16


YEAR

: UINT(0..6);


MONTH
: UINT(7..10);


DAY

: UINT(11..15);

END;

Identifier


Value
Definition
YEAR



00..89
Years 2000..2089





90..99
Years 1990..1999





> 100
Unassigned

MONTH


0
Unassigned





1..12
Month of year





> 12
Unassigned

DAY



0
Unassigned





1-31
Day of month

6.4
Common table or procedure identifier formats

These types are provided to ease the specification of table access parameters and provide consistent specification of these table access parameters throughout the document.

6.4.1
TABLE_IDA_BFLD bit field

Type TABLE_IDA_BFLD provides the table or procedure number; a flag indicating standard or manufacturer table or procedure; a flag indicating pending status; and three additional fields for definition and use within the defining data structure.

type TABLE_IDA_BFLD = bIT FIELD OF uint16


TBL_PROC_NBR
: UINT(0..10);


STD_VS_MFG_FLAG
: BOOL(11);


PENDING_FLAG
: BOOL(12);


FLAG1


: BOOL(13);


FLAG2


: BOOL(14);


FLAG3


: BOOL(15);
end;

6.4.2
TABLE_IDB_BFLD bit field

Type TABLE_IDB_BFLD provides the table or procedure number; a flag indicating standard or manufacturer table or procedure; and a four bit unsigned integer for definition and use within the defining data structure.

type TABLE_IDB_BFLD = bIT FIELD OF uint16


TBL_PROC_NBR
: UINT(0..10);


STD_VS_MFG_FLAG
: BOOL(11);


SELECTOR

: UINT(12..15);

end;

6.4.3
TABLE_IDC_BFLD bit field

Type TABLE_IDC_BFLD provides the table or procedure number; a flag indicating standard or manufacturer; a flag indicating table or procedure; and three additional fields for definition and use within the defining data structure.
type TABLE_IDC_BFLD = bIT FIELD OF uint16


TBL_PROC_NBR
: UINT(0..10);


STD_VS_MFG_FLAG
: BOOL(11);


PROC_FLAG

: BOOL(12);


FLAG1


: BOOL(13);


FLAG2


: BOOL(14);


FLAG3


: BOOL(15);
end;

6.5
Properties

Properties represent information that can be attached to an end device definition or any item in the definition.   A single property or multiple properties can be attached to an end-device, table, procedure, packed record, bit field, element, or any member of a packed record or bit field. 

The DESCRIPTION property is common across all items.  This property allows information about an item to be specified. 

The LABEL property is common across all items.  It allows a short meaningful string to be associated with an item in the end device.  A label is intended to be a substitute for the name of the item.

The ENUM property enumerates a list of valid values for an element.  This property can only be applied to an element  Values that are not listed are considered invalid.  An individual value can be a string followed by a number or just a string.  In the latter case, the number is assumed to be one more than the previous number, starting at 0.

The ASSERT property provides a validation expression for an element or describes an inter-field or inter-table constraint. special character ‘$’ is used to reference the item to which the expression is applied. 

Examples:

ASSERT ($ >= 0 AND $ <= 9)

ASSERT (ACT_LP_TBL.LP_MEMORY_LEN >= (ACT_LP_TBL.NBR_BLKS_SET1 + 8 ) *

  ACT_LP_TBL.NBR_BLK_INTS_SET1 * ACT_LP_TBL.NBR_CHNS_SET1* 2)

text


::=
 anyChar
enumMember

::=
S* (number | true| false) S* ‘=’ S* [“]text*[“] S*
enumerator

::=
S* enum enumMember ( ‘,’ enumMember ) * ‘;’
memberProperties
::=
commonProperties* | enumerator
intIdentifier

::=
finalElementReference /constraint : BNF.int
fieldProperties

::=
field memberIdentifier commonProperties* |

field intIdentifier memberProperties*

typeProperties

::=
type anyTypeReference  commonProperties* fieldProperties*

procProperties

::=
procedure procIdentifier typeProperties*






commonProperties
::=
(label text*) ‘;’ |

description text* ‘;’ |

S* assert S* ‘(‘ condition ’)’ S* ‘;’


<tbl-properties>

::=
<table-properties>* |





typeProperties*


<properties> 
::=
PROPERTY OF TABLE tblIdentifier <tbl-properties>* END; |




PROPERTY OF PROCEDURE procIdentifier procProperties* END; |




PROPERTY OF TYPE anyTypeReference fieldProperties* END; |



PROPERTY OF FIELD anyTypeReference.memberIdentifier memberProperties 

END;

6.6
TDL XML File format

6.6.1
Overview

6.6.2
Document Type Definition (DTD)







�Clarify the logic of these this example with better definitions. 1) Fix the syntax to be consistent with BNF 2) better explain its use case.





Disclaimer:
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