Initial proposal for “granularity of resolution” wording

This proposal is to introduce terminology to the SV 3.1 standard that will allow the standard to describe the granularity that various analysis require.  In particular, this is meant to be applied to the determination of implicit sensitivity lists for always_comb, always_ff and @*.  In addition, this will be applied to the classification of variables as “procedurally assigned” or “continuously assigned”.

The following (rather long-winded definition) is meant to describe the idea of a “longest static prefix”.  The intuition behind the concept is that the longest static prefix is just the longest prefix of selects and indexing operations in a primary such that all of the indexing operations are constant.

A constant​_expression will be as defined in the LRM, including the possibility of constant_function_calls.  Note that really such expressions are only required to be constant at elaboration time and not at analysis time (ie. a separate compilation of a module may not have all of the information necessary to evaluate a constant expression).

A field select is defined as the LHS and RHS of a “.” hierarchy separator where the RHS identifies a field of a variable whose type is a struct.   (Note: there is no decent terminology in the LRM to hook into here since hierarchical names are “overloaded” to represent both design hierarchy and structure selection.  I am not going to try to fix this at this point which makes the entire definition a bit ad hoc.)

The field select prefix is defined to be the LHS of a field select.

A array select is a single indexing operation.  The array select prefix is defined to be the “base” of an indexing operation.  An array select prefix may be an array select.   (Note: again here there is no good way to hook into the LRM.  I am leaving this as ad hoc right now; we could carefully formalize this by restructuring the grammar so that we could talk in a structural manner about the base and index of an operation.)
Examples:   a[4][5] is an array select.  The array select prefix is a[4].  a[4] is itself an array select; its array select prefix is a.

The definition of a static prefix is recursive an is defined as follows:

1. an identifier is a static prefix

2. a field select is a static prefix if the field select prefix is a static prefix.

3. an array select is a static prefix if the array select prefix is a static prefix and the select expression is a constant expression.

A longest static prefix is defined to be either:

1. an identifier that is not the field select prefix or array select prefix of an expression that is a static prefix

2. a field select that is not the field select prefix or array select prefix of an expression that is a static prefix

3. an array select that is not the field select prefix or array select prefix of an expression that is a static prefix

Now things become relatively easy:

1. The implicit sensitivity list definitions should include only expansions of the unique longest static prefixes in the block in question.  Note that “expansions of” has never been defined in V2K either – the “known” answer is that although the LRM requires the base identifier of an array to be in the sensitivity list (which is not a valid rewrite in Verilog), the real intent is that this really is just a short hand for “the universe of all selects whose base is the identifier”.  Similarly here – the expansion of a longest static prefix is simply all of the selects whose prefix could be the given longest static prefix.

2. All designations of “words” as procedurally or continuously driven are done based on the expansion of the longest static prefixes of all drivers.  If any word ends up with conflicting designations for any bit of the word, it is an error.  “Word” here should end up being defined as “packed portion”, in other words, one does only considers “procedurally driven” versus “continuously driven” at the level of unpacked arrays/structures.

