OVERVIEW:

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

The standard currently defines only operand types 16.5.1). Arguments that are not covered by
the current type definitions include “property”gtpuence”, and “events”

New Types are proposed as follows:
0 sequence: sequence instances are passed as typaceq
0 property: property instances are passed as tyyEepy

0 event: this is used for passing arguments (4.8)ateaused 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-temporaliagnts, consistent with functions and
tasks. (Note: Mantis 1804 will propose a type iigalthat would require equivalent
typing as an alternative.)

0 Sequence arguments can accept Boolean or sequgniceeats. Property arguments can
accept boolean, sequence, or property type argsment

o0 the passing of events

The following describes the detailed changes rgdatb Draft 3 that will be required in the
standard. All changes are RELATIVE to the revisiaf Mantis 928 (already reflected in the
p1800 draft 3) and 1601 (which adds context typed 1730 (that says the seq and property actual
args can be seq and property expressions, resplgctiv

A.2.10 Assertion declarations

property formal_type ::=
sequence_formal_type
| property

sequence_formal_type ::=
data_type_or_implicit
| context
| sequence
| event



Syntax 16-4 from section 16.7 176

sequence_formal_type ::=
data_type_or_implicit
| context
| sequence
| event

17-6-1-16.7.1 Typed formal arguments in sequence declarations
Argument passing is done by substitution (refahtosection on formal semantics E.3.2???).
Parentheses are always implicit for passing exjmesss arguments.

Formal arguments of sequences can optionally bedtypo declare a type for a formal argument of
a sequence, it is required to prefix the argumetit avtype. A formal argument that is not prefixed
by a type will be untyped. A type name can refes tbmma separated list of arguments

When a type is specified for a formal argumengniiorces semantic checks over the actual
argument. Actual arguments that consist of expoassire checked at compile time for
compatibility with the types of the correspondiegnhal arguments. An actual argument is
automatically cast to the formal type.

Exporting values of local variables through typedal arguments is not supported

The supported data types for sequence formal angisnaee the types that are allowed for
operands in assertion expressions {seé-1 16.5.]. In addition, sequence expressions may be
typed using theequence type and thevent type. A formal type ofequenceaequires an

actual argument that is either a Boolean expressi@nsequence instance. An actual arg of type
property would cause an error when the formal typsdquence

There are two ways to achieve implicit typing afaments. The first is to write the implicitly

typed arguments at the beginning of the formal muent list, prior to any typed argument. The
second is to use tlwantext type. Because a type applies to multiple commarsggd arguments,
the contexttype is required if an implicitly typed argumentdsbe placed after a typed argument
in the formal argument list. Tredntexttype specifies that the semantics for binding & th
argument shall be as though the argument wereanrét the beginning of the formal argument list,
prior to any typed argument.

For example, three similar ways of passing argumare shown below. The first has untyped
arguments, and the second and third have equivigiead arguments. The first example does
not specify any types, so the types of the actigalraents instantiated are used for semantic

checks. Similarly, in the second and third examnipié,has no specified type so the type of the



actual argument instantiated is used for semahtcks Arguments “x” and “y” will be truncated
to one bit, and “z” will be cast to 8 bits,

sequenceaule6_with_no_type(w, X, Y, 2);
w ##1 x ##[2:10] y ##1 (z == 8'hFF);
endsequence

sequenceaule6_with_type 1(w, bit x, vy, byte 2);
w ##1 x ##[2:10] y ##1 (z == 8'hFF);
endsequence

sequenceaule6_with_type 2( bit x,, context w, bytez);
w ##1 x ##[2:10] y ##1 (z == 8'hFF);
endsequence

Typed formal arguments that are used to pass deldyepetition values must bea®-statent
type. For example, two equivalent ways of passilgyand repetition arguments are shown
below:

sequencalelay arg_exampléshortint delayl, delay2, min, max

x ##delayl y[*min:max] ##delay2 z;

endsequence

“definemy_delay 2
cover property (delay_arg_example ( ‘my_delay, ‘my_delay-1, 3; $)

which is equivalent to

cover property (x ##2 y[*3:$] ##1 ¥
When an argument typeévent , semantic checks ensure that the argument isshdegnt
expression and that it is used for clocking purpo$@e event_expression argument replaces the
entire content of the event argument in @ (evéaty. legal event_expression is allowed. The
following shows an example of passing events:

sequenceevent_arg_exampleeventev)

@(ev) x ##1ly;

endsequence

cover property vent_arg_examp(posedgeclk) );
is equivalent to:

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

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

sequenceevent_arg_exampleregsig)
@(posedge sig) x ##1y;



endsequence

cover property event_arg_examplelk) );
is equivalent to:

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

Another example, in which a local variable is usedample a formal argument, shows how to get
the effect of “pass by value”. Pass by value isauotently supported as a mode of argument
passing.

sequence foo( bit a, bt b);
bit loc_a;

(1'bl, loc_a = a) ##0

(t==loc_a) [*1:$] ##1 b;
endsequence

Syntax 16-14 17-14 from section 16.12 (314

property_formal_type ::=
data_type_orimplicit
sequence_formal_type
| property

17441 16.12.1 Typed formal arguments in property declarations
Argument passing is done by substitution (refahtosection on formal semantics E.3.2?7?7?).
Parentheses are always implicit for passing exmesss arguments.

Formal arguments of properties can optionally petly To declare a type for a formal argument of
a property, it is required to prefix the argumeittiva type. A formal argument that is not prefixed
by a type shall be untyped. A type can refer torarma separated list of arguments

The supported types for property formal argumemtiie all the types that are allowed for
sequenceplus the addition of thpr opert y type. Specifically, all types that are allowed as
operands in assertion expressions {seé-116.5.1) are allowed as formal argumesquence
expressions may be typed using sfeguence type. Property expressions may be typed using the

property type.

When a type is specified for a formal argumergnitorces semantics checks over the actual
argument. Actual arguments that consist of expoessire checked at compile time for
compatibility with the types of the correspondilogmal arguments. A formal argument of
sequencdype requires an actual argument that is eitliBo@ean expression or a sequence
expression. A formal argument pfoperty type can accept a Boolean expression, sequence
expression, or property expression actual argument



There are two ways to achieve implicit typing af@mnents. The first is to write the

Implicitly typed arguments at the beginning of fbamal argument list, prior to any typed
argument. The second is to use ¢batexttype. Because a type applies to multiple comma-
separated arguments, thentexttype is required if an implicitly typed argumentdsbe placed
after a typed argument in the formal argument Tike context type specifies that the semantics
for binding to the argument shall be as thoughatigeiment were written at the beginning of the
formal argument list, prior to any typed argument.




