Overview

Regular expressions (sequences) are very usefuhdyare not trivial to write, and their syntax
may be hard to follow for people who do not use S\a daily basis. Therefore, allowing the SVA
syntax to be similar to that of other widely usedtandard regular expressions will enable people
who use regular expressions in other languageske a better use of SVA.

The *, + symbols are widely used in:
- perl

- tcl

- cshell

- psl

The purpose of this change is to define shortceiia ERL, TCL, Shell and PSL where:

delay operator: ##[+] is equivalen ##[1:9]
consecutive repeat: X[+] is equivakent x[*1:3]
delay operator: ##[*] is equivaleo  ##[0:$]
consecutive repeat: X[*] is equivalemt  Xx[*0:9]

In addition, | have fixed the omission of the “}i the text that describes the repetition operdtors
avoid confusion between “[*]” and “[*constant_or nge_expression]’

Details

REPLACE (In Syntax 16-2)

cycle_delay const_range_expression ::=
constant_expressionconstant_expression
| constant_expressiori

consecutive_repetition ::& const_or_range_expression

WITH

cycle_delay const_range_expression ::=
constant_expressionconstant_expression
| constant_expressiori
| ##*]
| ##+]



consecutive_repetition ::=

[* const_or_range_expressipn
| [*]
| [+]

On page 312-313: REPLACE
The following is the syntax for sequence concatenat

sequence_expr ::=
cycle_delay range sequence_expr { cycle delageaequence_expr }
| sequence_expr cycle_delay range sequence_exple{ delay range sequence_expr }

cycle_delay range ::=
## integral_number
| ## identifier
| ## ( constant_expression
| ## [ cycle_delay_const_range_expression

cycle_delay const_range_expression ::=
constant_expressiorconstant_expression
| constant_expressiors

Syntax 16-3—Sequence concatenation syntax (excerpt from Annex A)

In this syntax, the following statements apply:
— constant_expressids computed at compile time and must result inrdeger value.
— constant_expressiatan only be 0 or greater.
— The$ token is used to indicate the end of simulatiormr.fBanal verification tools$ is used to indicate a finite, bu
unbounded, range.
— When a range is specified with two expressionsst#oend expression must be greater than or equal
to the first expression.
The context in which a sequence occurs determihesthe sequence is evaluated. The first expregsian
sequence is checked at the first occurrence afltio tick at or after the expression that triggere
evaluation of the sequence. Each successive eldihant) in the sequence is checked at the next
subsequent occurrence of the clock.

WITH
The following is the syntax for sequence concatenat

sequence_expr ::=
cycle_delay range sequence_expr { cycle_delageaequence_expr }
| sequence_expr cycle delay range sequence_exple{ delay range sequence_expr }

cycle_delay range ::=

## integral_number

| ## identifier

| ## ( constant_expression

| ## [ cycle_delay_const_range_expression
cycle_delay const _range_expression ::=



constant_expressiorconstant_expression
| constant_expressiors
| ##+]
| ##*]
Syntax 16-3—Sequence concatenation syntax (excerpt from Annex A)

In this syntax, the following statements apply:
— constant_expressids computed at compile time and must result inrdeger value.
— constant_expressiatan only be 0 or greater.
— The$ token is used to indicate the end of simulatiorr.fBamal verification tools$ is used to indicate a finite, bu
unbounded, range.
— ##[+] isused as an equivalent representation of ##[1:$]
— ##[*] isused as an equivalent representation of ##0:9$]
— When a range is specified with two expressionsst#end expression must be greater than or equal
to the first expression.
The context in which a sequence occurs determihesthe sequence is evaluated. The first expregsian
sequence is checked at the first occurrence afltiok tick at or after the expression that triggere
evaluation of the sequence. Each successive eldihant) in the sequence is checked at the next
subsequent occurrence of the clock.

REPLACE:

16.8.2 Repetition in sequences
Following is the syntax for sequence repetition.

sequence_expr ::=
| expression_or_dist [ boolean_abbrev ]

| sequence_instance [ sequence_abbrev ]

| ( sequence_expr, §equence_match_item] sequence_abbrev ]

boolean_abbrev ::=

consecutive_repetition

| non_consecutive_repetition

| goto_repetition
sequence_abbrev ::= consecutive_repetition
consecutive_repetition = const_or_range_expression
non_consecutive_repetition :f= const_or_range_expressipn
goto_repetition ::=%- > const_or_range_expression
const_or_range_expression ::=

constant_expression

| cycle_delay const _range expression
cycle_delay const _range_expression ::=

constant_expressiorconstant_expression

| constant_expressiors

Syntax 16-5—Sequence repetition syntax (excerpt from Annex A)
The number of iterations of a repetition can eitheispecified by exact count or be required tovihin a
finite range. If specified by exact count, then thenber of iterations is defined by a non-negaititeger
constant expression. If required to fall withini@ite range, then the minimum number of iteratins



defined by a non-negative integer constant expmessind the maximum number of iterations either is
defined by a non-negative integer constant expgressi is $, indicating a finite, but unbounded, maxm.
If both the minimum and maximum numbers of itenasi@re defined by non-negative integer constant
expressions, then the minimum number must be hess dr equal to the maximum number.

Three kinds of repetition are provided:

— Consecutive repetitiof[* ): Consecutive repetition specifies finitelyamy iterative matches of the
operand sequence, with a delay of one clock tiokfthe end of one match to the beginning of the.rliexe
overall repetition sequence matches at the enldedaist iterative match of the operand.

— Goto repetition( [ - > ): Goto repetition specifies finitely many iteraimatches of the operand boolean
expression, with a delay of one or more clock titken one match of the operand to the next suoceessi
match and no match of the operand strictly in betw& he overall repetition sequence matches dagte
iterative match of the operand.

— Nonconsecutive repetitigi = ): Nonconsecutive repetition specifies finitely rgaterative matches of
the operand boolean expression, with a delay obomeore clock ticks from one match of the operamd
the next successive match and no match of the ogestaictly in between. The overall repetition seggce
matches at or after the last iterative match ofojperand, but before any later match of the operand

WITH

16.8.2 Repetition in sequences
Following is the syntax for sequence repetition.

sequence_expr ;=

| expression_or_dist [ boolean_abbrev ]
| sequence_instance [ sequence_abbrev ]
| ( sequence_expr, §equence_match_item] sequence_abbrev ]

boolean_abbrev ::=

consecutive_repetition

| non_consecutive_repetition

| goto_repetition
sequence_abbrev ::= consecutive_repetition
consecutive_repetition ::=

[* const_or_range_expressipn

| [*]

| [+]
non_consecutive_repetition :f= const_or_range_expressipn
goto_repetition ::=- > const_or_range_expressipn
const_or_range_expression ::=

constant_expression

| cycle_delay const _range expression
cycle_delay const _range_expression ::=

constant_expressiorconstant_expression

| constant_expressiors

| [*]

| [+]

Syntax 16-5—Sequence repetition syntax (excerpt from Annex A)



The number of iterations of a repetition can eitheispecified by exact count or be required tovihin a
finite range. If specified by exact count, then tluenber of iterations is defined by a non-negaititeger
constant expression. If required to fall withini@ite range, then the minimum number of iteratins
defined by a non-negative integer constant expmessind the maximum number of iterations either is
defined by a non-negative integer constant expgressi is $, indicating a finite, but unbounded, maxm.
If both the minimum and maximum numbers of itenasi@re defined by non-negative integer constant
expressions, then the minimum number must be hess dr equal to the maximum number.

Three kinds of repetition are provided:

— Consecutive repetitiof [ * const_or_range_expressjgnConsecutive repetition specifies finitely many
iterative matches of the operand sequence, wittlay @f one clock tick from the end of one matchht®
beginning of the next. The overall repetition setgematches at the end of the last iterative mafttie
operand[*] is an equivalent representationtd:$] and[+] is an equivalent representationti: $].

— Goto repetition( [ - >const_or_range_expressjgnGoto repetition specifies finitely many iteraiv
matches of the operand boolean expression, witlay @f one or more clock ticks from one matchhef t
operand to the next successive match and no méathble operand strictly in between. The overall tijos
sequence matches at the last iterative match ajgbeand.

— Nonconsecutive repetitigi =const_or_range_expressjgn Nonconsecutive repetition specifies finitely
many iterative matches of the operand boolean sgfme, with a delay of one or more clock ticks frome
match of the operand to the next successive maidima match of the operand strictly in between. The
overall repetition sequence matches at or aftefa$taterative match of the operand, but befonglater
match of the operand.

REPLACE in A.2.10

cycle_delay const_range_expression ::=
constant_expressionconstant_expression
| constant_expressiori

WITH

cycle_delay const_range_expression ::=
constant_expressionconstant_expression
| constant_expressiori
| ##*]
| ##+]

REPLACE (Also in A.2.10)
consecutive_repetition ;& const_or_range_expressipn
WITH
consecutive_repetition ::=
[* const_or_range_expressipn

| [*]
| [+]

REPLACE



F.2.3.2 Derived consecutive repetition operators

— Letm>0.R[*m] = ( R##1 R##1 ... ##1 R) // mcopies ofR.
—R[*0:%] = ( R[*0] or R[*1:%] )

— Letm<n. R[*m n] ( R[*m] or R[*m+1] or ... or R[*n])
— Letm>1. R[*m $] ( R[*m-=1] ##1 R[*1:9])

F.2.3.3 Derived delay and concatenation operators

Letm<n.

—( ##[mn R) = (1[*m n] ##1 R)

—( #[m3$] R) (1[*m $] ##1 R)

—( ##mR) (1[*m ##1 R)

—Letm>0.( Ri##[mn] R) ( Ru##l 1[*m-1L n-1] ##l R2)
—Lletm>0.( R##[m $] R) ( Ri##l 1[*m-1:$] ##1 R)
—letm>1.( R##mR) ( Ri##l 1[*m-1] ##1 R)

— ( Ru##[0:0] R) ( Ru##0 Ro)

— Letn>0.( Re##[0:n] R) (( Ri##0 R) or ( Ru##[1:n] R2))
—( Ri##[0: 8] R) (( R##0 R) or ( Ri##[ 1: 8] R2))

WITH

F.2.3.2 Derived consecutive repetition operators

— Letm>0.R[*m] = ( R##1 R##1 ... ##1 R) // mcopies ofR.
—R[*0:%] = ( R[*0] or R[*1:%] )

—Letm<n.R[*mn] = ( R[*m] or R[*m+1] or ... or R[*n])
—Letm>1.R[*m $] = ( R[*m-1] ##1 R[*1:9%]).

—R[*] = ( R[*0] or R[*1:9] ).

—R[+] = (R[*1:8] ).

F.2.3.3 Derived delay and concatenation operators

Letm<n

—( ##[mn R) (1[*m n] ##1 R)

—( #[m $] R) (1[*m $] ##1 R)

—( ##mR) = (1[*m] ##1 R)

—( ##[*] R) (##[0: %] R) .

—( ##[+] R) = (##[1: %] R) .

— Letm>0.( Ru##[m n] R2) ( R##1 1[*m-1 n-1] ##1 R2)
—Letm>0.( Ri##[m $] R) ( Ru##l 1[*m-1$] ##1 Re)
—letm>1.( R##mR) = ( Ri##l 1[*m-1] ##1 R)

— ( Ru##[0:0] R) = ( R##0 R)

— Letn>0.( Ri##[0:n] R) = (( Ru##0 R) or ( Ru##[1l:n] R))
—( Ru##[0:$8] R) = (( R##0 R) or ( Ru##[1:$] R))



