Remaining Issues (to be considered in IEEE 1850 PSL)
====================================================

Last updated: 5 October 2004

Errata
======

1. Error in old form of suffix implication syntax:

{ Sequence } ( FL_Property ) should be { SERE } ( FL_Property ) [SY 29Jun04]

2. Redundant production for SERE:

remove the production SERE ::= Sequence_Instance, because it is redundant [SY 29Jun04]

3. Equivalence between W and until needs parens:

LTL operators - [a W b] should be equivalent to (a until b), not just a until b - ditto for [a U b] vs. a until! b [EM 30 Jun 04]

4. Appendix B, Table 1 needs to be updated for SV:

Table 1 of Appendix B (typed-text symbols in the different flavors) needs to be updated to incorporate SystemVerilog flavor [DF 8 Jul 04]

5. Clarify implications of multiple vunits bound to same module:

PSL LRM should say that multiple vunits bound to the same module are implicitly conjoined - i.e., that assumptions in one may be used to check assertions in the other, etc. [AS 9 Jul 04]

6. Correct 6.2.4.2 to refer to numeric expression:

The PSL v1.1 LRM says the following (in section 6.2.4.2, Property instantiation):

"For a const formal parameter, the actual parameter shall be a statically evaluable integer expression."

In this context, an "integer expression" is intended to refer to the type class "numeric expression" defined in section 5.1.4. So there is at least one problem here - for the LRM to be consistent, section 6.2.4.2 should refer to "numeric expression" rather than to "integer expression". [EM 9 Aug 04]

7. Clarify effect of default clock declarations:

Default clocks apply to directives that don't have a clock. Should they also apply to declarations that don't have a clock? In particular, to endpoint declarations, which may be used in contexts that don't have a clock? And for that matter, does it ever make sense to define a sequence without specifying the clock (or applying the local default clock)? By extension, wouldn't it also make sense to specify (or apply) a clock when declaring a multi-cycle property? [EM 11 Aug 04]

8. Allow variable parameters of arbitrary type:

Need the ability to pass variable parameters of arbitrary type, as well as to pass constant parameters of arbitrary type. Perhaps we should (a) relax the type class of 'const' params to be AnyType, and add a 'var' param also of AnyType. [EM 11 Aug 04]

9. Clarify definition of prev() at time 0:

Define the value of prev() in the first cycle, or define that it is not defined. [CE 2 Sep 04]

10. Clarify definitions of rose(), fell() at time 0:

If prev() is not defined in the first cycle, define the values of rose() and fell() in the first cycle. [CE 2 Sep 04]

11. Clarify definition of prev(v(i)):

Disallow prev(v(i)), where v is a vector and i is not a constant, or define which value of i should be used (the current value or the previous value). [CE 2 Sep 04]

12. Clarify definition of prev(f(i)):

Disallow prev(f(i)), where f is a function and i is not a constant, or define which value of i should be used (the current value or the previous value). [CE 2 Sep 04]

13. Further restrict the Simple Subset:

Next_e and Next_event_e may need to have Boolean operands within the simple subset, because 

 - next_e[1:2](f)           =  next (f | next f)

 - next_event_e(b)[1:2](f)  =  next_event(b)(f | next_event(b)(f))

and in each case the LHS of the "or" operator needs to be Boolean. [SW,CE 2 Sep 04]

15. Clarify how PSL Boolean interpretation is applied to VHDL:

If a,b are of different VHDL types that are both interpreted as Boolean, does this mean that (a AND b) is legal, using the AND operation on type Boolean?  If so, what are the implications for overload resolution?  If not, need to clarify the LRM.  [EM 20 Sep 04]

16. Clarify how names work for replicated properties:

Is there one name for all 'instances', or are there are multiple names, one for each 'instance' (and if so, what they are).  [CE 21 Sep 04]  [Note that the name of interest is actually the directive name, not the property name.  This may interact with a possible extension to allow 'forall' to apply to directives.]

17. Clarify the return type for built-in functions in the VHDL flavor:

If rose/fell are considered Booleans, does this mean that in the VHDL flavor they return STD.standard.Boolean, or that they are overloaded to return each of the types that are interpretable as Boolean in PSL?  (The latter includes Boolean, Bit, and std_ulogic.)  The more strict interpretation would mean that, for std_logic signals clk, ena, the expression (rose(clk) and ena) would be illegal.  The more relaxed interpretation would require overloaded versions of rose, fell, etc. for VHDL, but it might also lead to the PSL tools doing overload resolution in flavors that do not inherently support overloading (e.g., SystemVerilog).  [EM 24 Sep 04]

Extensions

==========

14. PSL should support 'if-then-else' assertions provided that the if condition is Boolean - e.g., always a -> {b; c; d} else {e; f; g};  [JM/DA 3 Sep 04]

18. New precedence rules now require parentheses in nested "-> next" operations.  This could be alleviated by defining an operator => meaning "-> next", analogous to |=>, with the same precedence as ->.  [EM 28 Sep 04]

Other Issues

============

19. Hierarchical scoping in vunits. 

Some people have suggested that PSL vunits should have the same kind of hierarchical scoping as the HDLs they apply to. In particular, vunits can be viewed as being similar to packages in VHDL, with 'inherit' providing the same function as 'use' in VHDL. This needs to be discussed in the context of the VHDL standard, and the resolution should then be folded back into the PSL standard. 

20. The semantics of ({{a} && {a;b}{ abort b). 

This is a minor issue (extreme corner case) in the formal semantic definition of both PSL and SVA and needs to be resolved in parallel in both languages. 

21. Portability of PSL. 

While PSL is defined to work with multiple HDLs, PSL code written for one HDL may not work for an equivalent description written in another HDL, if the PSL depends upon language-specific constructs. This may involve essentially interpreting Verilog-flavor operators in a VHDL (or SystemC) context. 

22. The meaning of unclocked, multi-cycle assertions. 

This amounts to the question of how time is measured in a given language, and in a given tool. PSL does not define this, because different tools have different models of time. The solution needs to support modeling self-timed circuits.  (see Anthony McIsaac's writeup about baseline sampling semantics)

23. Support for reusable verification IP. 

This amounts to somehow enabling declaration and instantiation of groups of properties (and auxiliary modeling code), e.g., by adding parameters (of specific data types) to verification units.

24. Consider extending simple subset restrictions.

The Simple Subset allows {r} until b, for sequence {r}, boolean b, but this seems to be not very useful.

25. Allow forall to apply to directives.

26. Add module name to path for instance-based vunit binding.

Need module name in instance-based vunit binding (for implementations that are done are parse time, before design hierarchy is known)

27. Clarify interpretation of std_logic 'H', 'L'.

Need to clarify how other values of std_ulogic are interpreted as Boolean: 'H' => True, 'L' => False, others => False.

28. Encryption for PSL.

PSL should adopt the same encryption mechanism being adopted by VHDL and Verilog.

29. Strong operators on LHS of implication.

Check to make sure that strong operators are disallowed on the LHS of an implication, or at least that they are not treated as strong if they appear on the LHS of an implication.

30. Better support for reusable verification IP.

31. Non-determinism.

Need better support for non-determinism in PSL, especially if we intend to use the Verilog flavor as the basis for portable PSL.

32. Clocking of ‘next’ in modeling layer.

Need to specify what the clocking condition is for built-in function 'next' in the modeling layer - perhaps specify that the default clock applies to this usage as well.

33. From Johan Alfredsson of Safelogic:

Regarding your issue about what is important for a future PSL standard.

I just wanted to say that I feel that the most important feature that any 

standardization committee should address is the question of reusable 

verification IP. What is needed is a better mechanism of reusing property 

via a library approach. Perhaps parametrized vunits is the way to go. 

Clearly, for VHDL it would be quite simple to extend the current PSL 

standard to address these issues (simply (oh well...) make it possible for 

a "function" to take properties as parameters and make it possible to 

return properties as results. Or rather the other way around, let property 

declarations take the complete range of VHDL types as parameters. For Verilog, 

this approach is not viable, and it will be cumbersome to have a different 

approach here as then verification IP cannot be shared among VHDL and Verilog 

designs in a coherent way.

34. Need a machine-readable form for the PSL formal semantics, to drive semantic validation without the need for intermediate (and error-prone) transcription, as well as to drive other sorts of semantics-driven tools.  Note that Mike Gordon is starting a research project in this area.  [MG 23 Sep 04]

35. Need to be able to support modeling of serial protocols in PSL.  This generally involves data-dependent decisions - e.g., using 'count' transmitted by the protocol to determine how many bytes of 'data' are expected to follow.  

