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F.1, CHANGE (consistent with 1549)

c) The abstract syntax simplifies the assertion language by eliminating some
features that tend to encumber the definition of the formal semantics.

1) The abstract syntax eliminates local variable declarations. The seman-
tics of local variables is written with implicit types.

2) The abstract syntax eliminates instantiation of sequences and proper-
ties. The semantics of an assertion with an instance of a sequence
or nonrecursive property is the same as the semantics of a related
assertion obtained by replacing the sequence or nonrecursive prop-
erty instance with an explicitly written sequence or property. The
explicit sequence or property is obtained from the body of the as-
sociated declaration by substituting actual arguments for formal ar-
guments. A separate subclause defines the semantics of instances of
recursive properties in terms of the semantics of instances of nonre-
cursive properties.

TO

c) The abstract syntax simplifies the assertion language by modifying or elim-
inating some features that tend to encumber the definition of the formal
semantics.

1) The abstract syntax elminates modifies local variable declarations so
that they are integrated with sequence and property expressions.
This change supports the rewriting algorithm that replaces instances
of named sequences and properties with flattened sequence and prop-
erty expressions. The local varible declarations that appeared in the
named sequence or property declaration become part of the flattened



expression. The abstract syntax also allows local variable declaration
assignments. Local variable declaration assignments are eliminated
by a rewriting procedure after sequence and property instances have
been flattened (see [Note to the editor: Add reference to the appro-
priate Subclause]). The semantics of local variables is—weitben—with
#mphieit does not explicitly refer to their types.

2) The abstract syntax eliminates instantiation of sequences and proper-
ties. The semantics of an assertion with an instances of a sequence
or nonrecursive property is the same as the semantics of a related as-
sertion obtained by replacing the sequence or nonrecursive property
instance with an explicitly written sequence or property. Fhe-explieit

D e R s L e T e

properties: The definition of rewriting an assertion without prop-
erty and sequence instances is given in clause [Note to the editor:
add link to the new subsection, which is described in 1549]. The
semantics of an assertion that has one or more recursive property
instances is defined in clause F.5 in terms of an infinite series of as-
sertions with no instances of recursive properties, but possibly with
instances of nonrecursive properties and sequences. The semantics
of each assertion in the series is defined as the semantics for other
assertions with no instances of recursive properties.

F.1, CHANGE (consistent with 1549)

In order to use this annex to determine the semantics of a SystemVerilog as-
sertion, the assertion must first be transformed into an enabling condition to-
gether with an assertion in the abstract syntax. For assertions that do not
involve recursive properties, this transformation involves eliminating sequence
and nonrecursive property instances by substitution, eliminating local variable
declarations, introducing parentheses, determining the enabling condition, de-
termining implicit or inferred clocking event controls, and eliminating redundant
clocking event controls.

TO

In order to use this annex to determine the semantics of a SystemVerilog asser-
tion, the assertion must first be transformed into an enabling condition together
with an assertion in the abstract syntax. For assertions that do not involve re-
cursive properties, this transformation involves eliminating sequence and non-
recursive property instances using the rewriting algorithm [Note to the editor:
add link to the new subsection, which is described in 1549] by-substitution;

e i e H , eliminating lo-
cal variable declaration assignments [Note to the editor: add link to the new




, determining the enabling condition, determining
implicit or inferred clocking event controls, and eliminating redundant clocking
event controls.

F.2.1 CHANGE

The abstract grammar for unclocked sequences is

R:=b // “boolean expression” form
| (1, v=¢) // “local variable sampling” form

TO

The abstract grammar for unclocked sequences is

R:=1b // “boolean expression” form
| (tv[=¢c]; R) // “local variable declaration” form
| (1, v=¢) // “local variable sampling” form

F.2.1 CHANGE

The abstract grammar for clocked sequences is

S =0 R // “clock” form
| (S) // “parenthesized” form

TO

The abstract grammar for clocked sequences is

Sa=ae() R // “clock” form
| (tv[=e]; 9) // “local variable declaration” form
| (S) // “parenthesized” form

F.2.1 CHANGE

The abstract grammar for unclocked properties is

P:=R // “sequence” form
| CP) // “parenthesis” form



TO

The abstract grammar for unclocked properties is

P:=R // “sequence” form
[ (tv[=e]; P) // “local variable declaration” form
| CP) // “parenthesis” form

F.2.1 CHANGE

The abstract grammar for clocked properties is

Q=u=0e P // “clock” form

| S // “sequence” form

| (Q // “parenthesis” form
TO

The abstract grammar for clocked properties is

Q:=e P // “clock” form
| S // “sequence” form
| (¢t [ el; @) // “local variable declaration” form
| (Q // “parenthesis” form

F.2.1 CHANGE

The abstract grammar for unclocked top-level properties is

T:=P // “plain” form
| disable iff (b ) P // “disable” form

TO

The abstract grammar for unclocked top-level properties is

T:=P // “plain” form
| disable iff (b) P // “disable” form
| (to[=e]; T) // “local variable declaration” form



F.2.1 CHANGE

The abstract grammar for clocked top-level properties is

U:=Q // “plain” form
| disable iff (b) Q // “disable” form

TO

The abstract grammar for unclocked top-level properties is

U:=Q // “plain” form
| disable iff (b) Q // “disable” form
| (tv[=¢e]; U) // “local variable declaration” form

F.2.3.5 ADD the following item to the end of the list:

[ ] (tl’Ul[=€1};...;tk’uk[=(ik;};X)E
(troy[=er]; Clavg [=ea |5 5 thop[=er]; X))
for k > 1 and X any of P,Q,R,S,T,U.

F.3.1 CHANGE

e Q(c) b—— (lc [*x0:$] ##1c&bd) .

e 0(c) (1, v=e)— (Q(c) 1L ##0 (1, v=¢) ) .

TO

e Q(c) b—— (lc [*0:$] ##1c&bd) .

e @(c) (tv[=c]; X)r— (tv][=¢]; @) X ) , where X is either R
or P.

e @(c) (1,v=e)r— (@) 1#HO0 (1,v=¢) ).

Note to the editor: Add the following section after the section for the rewrit-
ing algorithm from 1549.



Rewriting local variable declaration assignments

After flattening instances of named sequences and properties as described above,
local variable declaration assignments are eliminated from the resulting se-
quence and property expressions and corresponding local variable assignments
are added within the expressions using the procedure described below. Only
after this step is completed are the clock rewrite rules used.

Let r denote a sequence expression and let ¢ denote the unique semantic leading
clock of r. Let x(r) be the empty string if ¢ = inherited, and otherwise let
k(r) =@(e).

The procedure first eliminates all local variable declaration assignments that are
attached to sequence expressions by replacing each occurrence of
(tv=e;r)

with
(twv; k(r) (1, v=ec) ##0 (1))

After this step, local variable declaration assignments remain only attached to
properties. In order to ensure that the declaration assignments are executed
after advancing to the alignment points with the appropriate semanatic leading
clocks, the procedure next pushes these assignments down in the syntax using
the function push defined below. push takes a list of local variable declaration
assignments as its first argument and a property expression or top-level property
as its second argument. For clarity of notation, concatenations of lists are
enclosed in angle brackets ({,)), and the empty list is denoted by ().

The procedure finishes by applying the function push with () as first argument
to each top-level property and descending recursively.

Let E denote an ordered list of local variable assignments; let p, ¢ denote prop-
erty expressions or top-level properties, possibly with disable iff clauses; let
b denote a Boolean expression; and let d denote a clocking event.

o push(E,(tv; p)) = (twv; push(E,p)) .
e push(E,(tv=e; p)) = (tv; push((E, v=c¢),p)) .
e push({),r) =r . If E is non-empty, then

push(E,r) = k(r) (1, E) ##0 (1)

e push({),r |->p)=r |-> push((),p) . If E is non-empty, then

push(E,r |->p) = &(r) (1, E) 1->7 |-> push((),p)



push({),r 1=>p) = r |=>push({),p) . If E is non-empty and the empty
word tightly satisfies r, then

push(E,r |=>p) = (x(r) (1, E) |->r |=> push({),p)) and push(FE,p)
If F is non-empty and the empty word does not tightly satisfy r, then

push(E,r |=>p) = k(r) (1, E) |->7r |=> push({), p)
push((),if (b ) p[elseq]) = if (b) push({),p) [ else push({),q)] .

If F is non-empty, then

push(E,if (b) plelseq]) = (1, E) |->if (b) push((),p) [ else push((),q) ]

push(E,disable iff (b) p) = disable iff (b) push(E,p) .
push(E,@(d) p) = @(d) push(E,p) .

push(E, (p)) = Cpush(E,p) ) .

push(E,not p) = not push(E,p) .

push(E,p or q) = push(E, p) or push(E,q) .

(

push(E,p and q) = push(E, p) and push(E, q) .



