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Abstract:
Adds the notion of scope to the standard, allowing more flexibility in naming of structures and data elements.




Objectives addressed and/or introduced:
?




Summary of modifications to the Standard Document:
Insert the new Scoping section and modified Table Definition section (5.14) into the place now occupied by section 5.14

Introduction

At our meeting in Tampa in September 2000, there was an agreement that the decision to make all BITFIELD, RECORD, and TYPE definitions global should be reconsidered.  I was asked to incorporate some means of identifying scope so that definitions don't need to be globally unique.  The basic problem to be solved can be illustrated by the following sample:

DISP_LIST_RCD = PACKED RECORD


SEC_DISP_LIST
: ARRAY[ACT_DISP_TBL.NBR_SEC_DISP_LISTS] OF 






DISP_LIST_DESC_RCD;


SEC_DISP_SOURCES
: ARRAY[ACT_DISP_TBL.NBR_SEC_DISP_LIST_ITEMS] OF 





UINT16;

END;

TABLE 34 SEC_DISP_LIST_TBL = SEC_DISP_LIST_RCD;

Note that DISP_LIST_DESC_RCD is used in both the primary and secondary display list tables.  This means that the scope of that record definition is outside either table.  Currently there are no syntactic elements hierarchically above the level of the table, so either we are stuck with the problem of having all

records with global scope or we introduce other syntactic elements to further hierarchically arrange the tables.  Two logical groupings are the DECADE (which has some already understood semantic meaning outside the syntax) and either the METER or perhaps the STANDARD.  These are all reasonable ways to subdivide things for the purpose of adding a notion of scope, but it seems that there may be uses for the notion of scope that don't happen to fall into one of those categories.  For example, the STIME_DATE definition is used in multiple tables in multiple decades and it's entirely likely that it would be used not only in standard tables but in manufacturer's tables as well.  

For these reasons, it may be of some use to define a scoping syntax which is not tied to the hierarchical structure of the tables and their definitions.  

In the C++ programming language, the notion of scope is defined by several means.  Definitions outside curly braces have file-wide scope.  Definitions within have function-wide scope.  Those which are explicitly exported have (potentially) project-wide scope.  There is a scoping resolution operator, :: (double-colon) which specifies the outer definition in the case that an inner defintion "shadows" an outer definition.  A similar notion could be introduced within the table syntax.  

Currently there is no means of defining a bitfield or other type for one-time use within the current context. There is also no overriding external scope that one might refer to. 

I propose that a new keyword SCOPE is introduced to introduce the concept of either a named scope.

To accomplish all of this, we would need to add the following to the syntax section of the working document:

5.14

Scoping of Definitions

The SCOPE keyword allows the locality of reference for any given set of table definition statements to be explicitly named and controlled.  There is also an implicit scope which may be used for convenience.
1. The entire standard should be enclosed within a SCOPE STANDARD.

2. All definitions may only make use of definitions which precede them in the same scope.  

3. SCOPEs may be nested.  In the case of nested scopes, the inner scope has full access to everything available to the outer scope.

4. In the case of nested SCOPEs where an inner definition has the same name as an outer definition, the inner one shall be the one used.

5. If, in an inner scope, an outer scope definition is required, the SCOPE resolution operator must be used with either an explicit or implicit namespace.

6. The resolution operator shall be . (period) to be consistient with the structure member naming convention already used.
7. Implicit scope is at the table level and begins after the end of a table declaration or GLOBAL scope declaration and ends after the next table declaration. If no GLOBAL scope declaration exists in the current scope, the first implicit table scope begins at the beginning of the scope and ends with the declaration of the first table.
8. Implicit scopes are named identically to the table which ends the implicit scope declaration.
9. When the scope resolution operator is not used (i.e. a raw symbol is used without the resolution operator), the search for a matching symbol starts with the current innermost scope and proceeds to resolve in the following order: current innermost scope, parent scope (if any), explicitly named GLOBAL scope within that parent.  If no match is found within those three scopes, the process repeats recursively with the parent scope being used in place of the current innermost scope the symbol is found and resolved or there is no other parent.  (This latter case is an error condition.)
10. When the scope resolution operator is used, only the named scope is searched.  The search for the named scope is done in exactly the same manner as the symbol search described in rule 9.
The allowable explicit scope declaration would be:

SCOPE scopename

END;




<scope-def>
::=
SCOPE <ID> <table-def-language> END;

Note that the SCOPE named STANDARD is special and reserved for use to signify a standard.  The scope named GLOBAL is optional but if present, is also special because of its significance in the symbol search algorithm.
Use of scoping rules is demonstrated with the following ficticious short example:

SCOPE STANDARD

SCOPE GLOBAL

TYPE
EXAMPLE1_BFLD
 = BIT FIELD OF UINT8


FIRST_FIELD


: UINT(0..3);


SECOND_FIELD

: BOOL(4);


THIRD_FIELD


: BOOL(5);


RESERVED


: FILL(6..7);

END;
{end of GLOBAL scope}
END;
{end of EXAMPLE1_BFLD}
TYPE
EXAMPLE2_BFLD
= BIT FIELD OF UINT16


FIRST_FIELD


: UINT(0..13);


SECOND_FIELD

: UINT(14..15);

END;
{end of EXAMPLE1_BFLD}

TYPE
EXAMPLE1_RCD = PACKED RECORD

FIRST



: EXAMPLE1_BFLD;
SECOND


: EXAMPLE2_BFLD;
END;
TABLE 268 EXAMPLE1_TBL = EXAMPLE1_RCD;
TYPE 
EXAMPLE3_BFLD
= BIT FIELD OF UINT8

FIRST FIELD


: UINT(0..5);


RESERVED


: FILL(6..7);

END; 

TYPE 
EXAMPLE2_RCD = PACKED RECORD


FIRST 



: EXAMPLE_TBL.EXAMPLE2_BFLD;  {use another implicit scope}

SECOND


: EXAMPLE3_BFLD; {use this implicit scope}


THIRD



: EXAMPLE1_BFLD; {use GLOBAL scope without naming it}


FOURTH


: GLOBAL.EXAMPLE1_BFLD; {use global explicitly}
END;

TABLE 269 EXAMPLE2_TBL = EXAMPLE2_RCD;
TABLE 270 EXAMPLE3_TBL = EXAMPLE2_TBL.EXAMPLE2_RCD;  {use previously defined record}
END;  {end of STANDARD scope}
5.15
Table Definition Language

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.

<table-def-statement>
::=
<rcd-type >|





<bfld-type>|





<table>|





<procedure>|





<default>|





<scope-def>
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