OVERVIEW:

Formal arguments to properties and sequences arentty defined for some but not all possible
types. The objective of this proposal is to expinadist of types so that everything that is alldwe
be passed as an argument can be passed as argyeerat

The standard currently defines only operand types {6.5.1). Arguments that are not covered by
the current type definitions include “property” etgience”, and “events”

New Types are proposed as follows:
0 sequence: sequence expressions are passed asqyppce
0 property: property expressions are passed atyperty

0 event: this is used for passing arguments (4.8)afeused for clocking purposes

Examples have been improved to demonstrate:

0 integers must be used for delay and repetition

0 automatic type casting occurs for non-temporalisignts, consistent with functions and
tasks.

0 Sequence arguments can accept Boolean or sequgmesston arguments. Property
arguments can accept booleanBoolean, sequencesixjoreor property expression type
arguments.

0 the passing of events

The following describes the detailed changes radat Draft 3 that will be required in the standard
All changes are RELATIVE to the revisions of 1730af says the seq and property actual args can
be seq and property expressions, respectively )

Adding a sentence that states that passing autowaiables as arguments shall result in an error.
This is consistent with the text on 16.5.2 and fbasequence events.

REPLACE A.2.10 Assertion declarations

property_formal_type ::=
sequence_formal_type

sequence_formal_type ::=
data_type_or_implicit

WITH



property_formal_type ::=
sequence_formal_type
| property

sequence_formal_type ::=
data_type_or_implicit
| sequence
| event

REPLACE Syntax 16-4 from section 16.7 7.6

sequence_formal_type ::=
data_type_or_implicit

WITH

sequence_formal_type ::=
data_type_or_implicit
| sequence
| event

REPLACE

16.7.1 Typed formal arguments in sequence declarations

Formal arguments of sequences can optionally keltypo declare a type for a formal argument ofcasece,
it is required to prefix the argument with a typeformal argument that is not prefixed by a typalshe
untyped. A type name can refer to a comma-sepaliatexf arguments. Untyped arguments must theedbe
listed before any typed arguments.

Exporting values of local variables through typedrial arguments is not supported.

The supported data types for sequence formal amjgraee the types that are allowed for operands
in assertion expressions (se®5.1). The assignment rules for assigning actual argtiexpressions
to formal arguments, at the time of sequence itistgon, are the same as the general rules foigdoin
assignment of a typed variable with a typed exjpragseeClause .

For example, two equivalent ways of passing argtsrere shown below. The first has untyped
arguments, and the second has typed arguments:

sequence rule6_with_no_type(x, y);
##1 x ##[2:10] v;
endsequence



sequence rule6_with_type( bit x, bit vy);
##1 x ##[2:10] v;
endsequence

Another example, in which a local variable is usedample a formal argument, shows how to get ffieete
of “pass by value”. Pass by value is not currestigported as a mode of argument passing.

sequence foo( bit a, bit b);
bit loc_a;
(1'b1, loc_a = a) ##0
(t==loc_a) [*0:$] ##1 b;
endsequence

WITH

-16.7.1 Typed formal arguments in sequence declarations

A formal argument of a sequence may be typed bgifype the data type prior to the formal
argument identifier. A data type shall apply tdf@mal arguments whose identifiers both follove th
data type and precede the next data type, if g@gified in the formal argument list.

A formal argument of a sequence is said torigped if there is no data type preceding its identifier
in the formal argument list. The semantics of lsigdan actual argument expression to an untyped
formal argument-his-semanticis described irsubelausd6.7.

When a type is specified for a formal argumergniorces semantic checks over the actual
argument. Actual arguments that consist of expsassare checked at compile time for cast
compatibility (see 6.22.4) with the types of theresponding formal arguments. An actual argument
is automatically cast to the formal type.

Argument passing is done by substituting each aegtimith the actual argument cast to the
specified type, and using the rewrite rules defindd

[eto flatten property and
sequence instance&’/hen passing expressions as arguments, parendresasvays implicit.

Local variable values may be exported from a sempienly through untyped formal arguments.

The supported data types for sequence formal amgraee the types that are allowed for operands
in assertion expressiofsee 16.5.1) In addition, sequence expressions may be typed) tise
sequence type and thevent type. A formal argument of tyeequence can accept a Boolean
expression or a sequence expression actual arguAmeattual argument of type oper t y would
cause an error when the formal typséxqjuence.



The assignment rules for assigning actual argumaiessions to formal arguments, at the time of
sequence instantiation, are the same as the geasfor doing assignment of a typed variable
with a typed expression (s€gause §.

For example, two ways of declaring arguments aogstbelow. All of the formal arguments of
fool are untyped. The formal arguments w andfpa® are untyped, while the formal argument x
has data typbi t .

sequence fool(w, X, Y);
w ##1 x ##[2:10] y
endsequence

sequence foo2(w,y, bi t x);

w ##1 x ##[2:10] y;
endsequence

The following instances of fool and foo2 are egena

fool(.w(a), .x( bi t '(b)), .y(c))
foo2(.w(a), .x(b), .y(c))
In the above example, if b is actually 8 bits witleyill be truncated to a bit since it is beingspad

to an argument of type bit, and then processedla®iyn if a bit of data is passed to an argumént o
typebyt e, the bit is extended tolayt e.

Typed formal arguments that are used to pass deldyepetition values must beaoP-statent
type or untyped. An actual argument of $ shall c@ypassed to an untyped argument. For example,

sequence delay_arg_example ( max, shortint delayl, delay2, min );
x ##delayl y[*min:max] ##delay2 z;
endsequence

par amet er my_delay=2;
cover property ( delay_arg_example ( my_delay, my_delay-1, 3 %) );

which is equivalent to

cover property ( x##2y[*3:$] ##1 z );

When an argument typeésent , semantic checks ensure that the argument isahdegnt
expression and that it is used for clocking purpo$he event_expression argument replaces the
entire content of the event argument in @(evemy. l&gal event_expression is allowed. The
following shows an example of passing events:

sequence event_arg_example ( event ev );
@(ev) x ##1y;
endsequence

cover property ( event_arg_example (posedge clk ) );

is equivalent to:



cover property ( @ posedge clk) x ##1 y);

If the intent is to pass only a signal that is otentire event_expression, then the argument lneust
passed as a signal type, not event. For example,

sequence event_arg_example ( reg sig );
@ posedge sig ) x ##ly ;
endsequence

cover property ( event_arg_example (clk ) );

is equivalent to:

cover property ( @ posedge clk) x ##1y ));

Another example, in which a local variable is usedample a formal argument, shows how to get ffieete
of “pass by value”. Pass by value is not currestigported as a mode of argument passing.

sequence foo( bit a, bit b);
bit loc_a;
(1'b1, loc_a = a) ##0
(t==loc_a) [*0:$] ##1 b;
endsequence

REPLACE Syntax 16-14 17-14 from section 16.12 (3711}
property_formal_type ::=
data_type_or_implicit
WITH
property_formal_type ::=

sequence_formal_type
| property

REPLACE



16.12.1 Typed formal arguments in property declarations

Formal arguments of properties can optionally Ipedy To declare a type for a formal argument of a
property, it is required to prefix the argumenthnat type. A formal argument that is not prefixed by
a type shall be untyped. A type name can referdonama separated list of arguments. Untyped
arguments must therefore be listed before any tgpgdments.

The supported data types for property formal arguisnere the types that are allowed for operands
in assertion expressions (se&5.1). The assignment rules for assigning actual argtsrie formal
arguments, at the time of property instantiation,the same as the general rules for doing
assignment of a typed variable with another typgutession (se€lause §.

For example, below are two equivalent ways of pasarguments. The first has untyped arguments,
and the second has typed arguments:

property rule6_with_no_type(x, y);
##1 x |-> ##[2:10] v;
endproperty

property rule6_with_type( bit x, bit vy
##1 x |-> ##[2:10] y;
endproperty

WITH
17.141.116.12.1 Typed formal arguments in property declarations

Formal arguments of properties can optionally Ipedy To declare a type for a formal argument of a
property, it is required to prefix the argumenthndt type. A formal argument that is not prefixed by
a type shall be untyped. A type name can refer torama-separated list of arguments. Untyped
arguments must therefore be listed before any tgpgdments.

The supported types for property formal argumeltttude all the types that are allowed for

sequences pIus the addltlon of the proptypye A formal argument of tyge operty can accept
a Boolean expression, sequence expression, orrpy@@ression actual argumemihe rules for
passing arguments to properties is the same as fillosequences (s&6.7.1).







