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Section 31
SystemVerilog VPI Object Model

LRM 183

EDITOR’S NOTE: | added an introduction before the diagrams, drawing from the table of contentsin the|
change documentation.

EDITOR’S NOTE: | still have alot of work to do on this section. Some diagrams do not fit the page width.
The fonts are not consistent. There is spurious text in some of the diagrams. ...

31.1 Introduction (informative)

SystemVerilog extends the Verilog Procedura Interface (VPI) object diagrams to support SystemVerilog con-
structs. The VPI object diagrams document the properties of objects and the relationships of objects. How
these diagrams illustrate this information is explained in Section 26 of the |IEEE Std. 1364-2001 Verilog stan-
dard. The SystemVerilog extensions to the VPI diagrams are in the form of changes to or additions to the dia-
grams contained in 1364-2001 Verilog standard. The following table summarizes these changes and additions.

The following table summarizes the changes and additions made to the Verilog VPI object diagrams:

Table 31-4: Verilog VPI object diagram changes and additions

Diagram Notes
Instances New
Interface New
Program New
Module Replaces | EEE 1364.2001 section 26.6.1
M odport New
Interface tf decl New
Ports Replaces | EEE 1364.2001, section 26.6.5
Ref Obj New
Variable Replaces |EEE 1364.2001 section 26.6.8
Var select New
Typespec New
Variable Drivers and Loads New
Instance Arrays Replaces |EEE 1364.2001 section 26.6.2
Scope Replaces | EEE 1364.2001 section 26.6.3
|0 Declaration Replaces |EEE 1364.2001 section 26.6.4
Class Object Definition New
Constraint New
Dist Item New
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Table 31-4: Verilog VPI object diagram changes and additions (continued)

Diagram Notes
Constraint Expression New
Class Veariables New
Structure/Union New
Named Events New
Named Event Array New

Task, Function Declaration

Replaces | EEE 1364.2001 section 26.6.18

Alias Statement

New

Frames Replaces |EEE 1364.2001 section 26.6.20
Threads New
Concurrent Assertions New
Disable Condition New
Clocking Event New
Property Declaration New
Property Specification New
Property Expression New
Multiclock Sequence Expression | New
Sequence Declaration New
Sequence Expression New
Instances New
Atomic Statement New

if, if-else Replaces |EEE 1364-2001 section 26.6.35

case Replaces | EEE 1364-2001 section 26.6.36

return New

do while New

waits Replaces wait in |EEE 1364-2001 section 26.6.32
disables Replaces | EEE 1364-2001 section 26.6 38

expect New

foreach New

410
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31.2 Instances

instance array \q_l_»/
~ - - — _— = /

vpiDefaultClocking

vpilnstance

SystemVerilog 3.1a/draft 4

clocking block )

_

program )

_>>\< program array j
| |

i

interface ]

' ~
instance
|_ _________
I
{package )
' I
(
- — — — — - interface
~ _GXEF_ — /<vpilndex

|

program

AN

module
~

-> array member

bool: vpiArray
-> cell

bool: vpiCellinstance
-> default net type

int: vpiDefNetType
-> definition location

int: vpiDefLineNo

str: vpiDefFile
-> definition name

str: vpiDefName
-> delay mode

int: vpiDefDelayMode
-> name

str: vpiName

str: vpiFullName
-> protected

bool: vpiProtected
-> timeprecision

int: vpiTimePrecision
-> timeunit

int: vpiTimeUnit
-> unconnected drive

int: vpiUnconnDrive
-> Configuration

str: vpiLibrary

str: vpiCell

str: vpiConfig
->default lifetime

bool: vpiAutomatic
-> top

bool: vpiTop
compile unit

bool: vpiUnit

interface array )

|
task func )

vpilnterndlScope

I~ — — — —
—»-p~_ variables )

vpiMemory  _ __ __ __ __ __ __
—>>|C array var J|

S-SR
—( reg )
—>>:( reg array ):

named event ]

—{
- pp-{ Named event arrayj
]

parameter j
|

|
—>ﬂ< def param )
—»-»{ param assign )

| |
_>>|< spec param )

- “concurrent”
assertions
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joao
remove vpiInstance label

joao
rename to "Instance" (singular)
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NOTES
1) Top-level instances shall be accessed using vpi_iterate() with aNULL reference object.

1) PassingaNULL handleto vpi_get() with typesvpiTimePrecision or
vpiTimeUnit shal return the smallest time precision of all instancesin the design.

2) If aninstance is an element within an array, the vpilndex transition is used to access the index within the
array. If theinstanceis not part of an array, thistransition shall return NULL.

3) Compilation units are represented as packages that have a vpiUnit property set to TRUE. Such implicitly
declared packages shall have implementation dependent names.

31.3 Interfaces

—»»( _modport )

—»p(  modpath )

Cintertace D | pp(contassgn

vpilnstance

NOTE @

All interfaces are instances and all relations and properties in the Instances diagram also apply.

31.4 Program

vpilnstance

(program e ———»»(__contassign )

NOTE

All programs are instances and all relations and propertiesin the Instances diagram also apply.
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joao
rename to Interface (singular)

joao
add iterator to interface_tf_decl
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31.5 Module (supercedes IEEE 1364-2001 26.6.1)

—»p(_program array )
—p» program )
(__module g —pp( interface array )

-> top module interface )
bool: vpiTopModule

:

—pp( taskfunc )

vpilnternalScope - — — — — — -
N~

‘Etoreviewersleaveall relations here, asthe arrow back
.ferent than in the instance diagram ie most items have

two possible container relations: - »p~  variables j
vpiModule vpiMemor \—_—_—_—_—_\
vpil nstance p _V»C ~arayvar

—»( reg )

—»( reg array )
NOTES —p_ namedevent )
1) vpiModule will return a module if the object is ||Enamed event arra@

inside a module instance, otherwise NULL;

2) vpilnstance will always return the immediaale @ | >~ — — — — —

instance (package, module, program or interface) —»{ cont assign )
in which the object isinstantiated

Y module )

3) vpiMemory will return array variable objects

rather than vpiMemory objects. The IEEE 1364 » ( module array )
committee is currently making a similar update to —»» primitive j
the Verilog VPI (refer to note 3 in IEEE 1364- ST T T
2001, section 26.6.9) —»»_primitive array

—»  modpath )
—( tchk )
—» _ parameter )
—»(_ spec param )
—»»(_ defparam )
—»(_param assign )
—»»( io decl )
—»»(_ aliasstmt )
—»»(_clocking block )

-~ “concurrent
assertions
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joao
remove reviewers comment
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31.6 Modport

-> name
str: vpiName

31.7 Interface tf decl

(interface tf decl)

task

-> access type
int: vpiAccessType
vipForkJoin
VvpiExtern

NOTE

vpilterate(vpiTaskFunc) can return more than one task/function declaration for modport tasks/func-
tions with an access type of vpiForkJoin, because the task or function can be imported from multiple

modul e instances.
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31.8 Ports (supercedes IEEE 1364-2001 26.6.5)

vpiHighConn  __ . __ __

_________ S - -2
(_ instance s pots oo ‘l
__________ -—refobj /

\ e

|vpiParent

| vpiBit

N _- - - =

-> connected by name
bool: vpiConnByName
-> delay (mipd)
vpi_get_delays()
vpi_put_delays()
-> direction
int: vpiDirection
-> explicitly named
bool: vpiExplicitName
-> index
int: vpiPortindex
-> name
str: vpiName
-> port type
int: vpiPortType
-> scalar
bool: vpiScalar
-> size
int: vpiSize
-> vector
bool: vpiVector

NOTES

1)

2)
1)
2)
3)
4)

5)
6)

7)
8)
9

vpiPortType shall be one of the following three types: vpiPort, vpilnterfacePort, and
vpiM odportPort. Port type depends on the formal, not on the actual.

vpi_get_delays, vpi_put_delays delays shall not be applicable for vpilnterfacePort.
vpiHighConn shall indicate the hierarchically higher (closer to the top modul€) port connection.
vpiL owConn shall indicate the lower (further from the top modul€) port connection.

vpiL owConn of avpil nterfacePort shall always be vpiRefOb;j.

Properties scalar and vector shall indicate if the port is 1 bit or more than 1 bit. They shall not
indicate anything about what is connected to the port.

Propertiesindex and name shall not apply for port bits.

If aport is explicitly named, then the explicit name shall be returned. If not, and a name exists, then
that name shall be returned. Otherwise, NULL shall be returned.

vpiPortlndex can be used to determine the port order. The first port has a port index of zero.
vpiHighConn and vpiL owConn shall return NULL if the port is hot connected.

vpiSize for anull port shall return O.
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31.9 Ref Obj
vpiHighConn/ o
N EQrEi _
N e S
vpiPortinst \. _ E)I"[_S _
-> RefObjType
int: vpiRefObjType
-> name S ref obj
str: vpiName vpiParent ( J )
vpiScope > ( Scope @
N

L/ \
|
vpilnterfaceConn interface

NOTES I

- — — —

1) vpiRefObjType of vpiRefObj can be one of the following |C nets >I
types: r <J
— vpilnterface ( _c |
— vpiModport ke variable P

. - 7

— veiNet
— VvpiReg -7

10) vpiPort and vpiPortlnst is defined only for vpiRefObj where vpiRefObj Typeis vpil nterface.

31.9.1 Examples

These objects are newly defined objects needed for supporting the full connectivity through ports where the
ports are vpilnterface or vpiModport or any object inside modport or interface.

RefObjs are dummy objects and they always have a handle to the original object.
interface simple ()

logic req, gnt;
modport slave (input req, output gnt);
modport master (input gnt, output req) ;

}

module top ()
interface simple i;

childl i1(i);
child2 i2 (i.master) ;

endmodule
/***********************************

for port of i1,
vpiHighConn = vpiRefObj where vpiRefObjType = vpiInterface
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joao
dotted enclosure for scope

joao
vpiScope label unnecessary

joao
remove highconn, low conn relations, replace by
ref -> port via portInst tag
ref ->> port (no tag)

remove arrow back from port (already detailed on port diagram)
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for port of i2 ,
vpiHighConn = vpiRefObj where vpifullType = vpiModport
****************************************/
module childl (interface simple s)
cl c 1(s);
cl c_2(s.master) ;
endmodule
/****************************
for port of childil,
vpiLowConn = vpiRefObj where vpiRefObjType = vpilnterface
for that refObj,

vpiPort is = port of childl.
vpiPortInst is = s, s.master
vpiInterfaceConn is = i.

for port of c 1

vpiHighConn is a vpiRefObj, where full type is vpilnterface.
for port of c 2

vpiHighConn is a vpiRefObj, where full type is vpiModport.
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31.10 Variables (supercedes IEEE 1364-2001 section 26.6.8)

- - — — vpiPortInst

ports = > ports )
Vi LowConri ‘ivm HighConn
" expr
&P variables
—>>[— ————— |
long int var
|< 9 ) vpiDriver -~ — — — — —

|
nodule )e—- I( byte var >| wpiLoad - — — — — —

|(short int var)| ———»__ varloads

(short real var)

tAanrec) int var _
stances) = g J ——»(_primterm _

( classvar )

| . |
Soove” ) |< string var >| —»»{ cont assign
- ( varbit )
i ( enum var ) M
ﬁ integer var )| ——»(_tchk term

Indey "V
.

vpiParent_ | iLeftRan -~
P »(__struct var ) = ge>\ _ expr )

vpi Parent>( union var >| vpiRightRange. \/ expr )
vpiParent bit var | I e

™ logicvar )
- — — vpiParent| |
ariables )ﬁ array var
T PIReg -> array type

int: vpiArrayType |

. \ / vpiParent
vpilndex S - var select

vpiParent

—»»( range )

expr )

ay member -> multi array -> member

ol: vpiArray bool: vpiMultiArray vpiMember

ne -> lifetime ->value

: vpiName bool: vpiAutomatic (ref. 26.6.20, 1364 vpi_get_value()

: vpiFullName 2001) vpi_put_value()

n -> constant variable -> packed array

ol: vpiSigned @ZonstantVariable bool: vpiPacArray

2 -> zomiztion type -> scalar

: vpiSize int: vpiRandType bool: Lalar

ermine random availability can be vpiRand, vpiRandC, -> visibility

ol: vpilsRandomized vpiNotRand int: vpiVisibility
-> vector

bool: vpiVector

E

418 Copyright 2004 Accellera. All rights reserved


joao
bool: vpiMember

joao
Shrunk diagram to fit page better

joao
correct spelling: randomization

joao
need to add vpiArrayType query,
returning:
	staticArray
	dynamicArray
	associativeArray
	queueArray

joao
rename to instance

joao
note: vpiScalar and vpiVector
are applicable only to logic, bit, packed union and packed struct variables. (note added to next page)

joao
bool: vpiConstantVariable

joao
remove this property
(multi-array)

joao
remove this property (packed array)
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NOTES
1) A var select isaword selected from avariable array.

2) The boolean property vpiArray shall be TRUE if the variable handle references an array of variables, and
FALSE otherwise. If the variable is an array, iterate on vpiVar Select to obtain handles to each variable in
the array.

3) To obtain the members of a union and structure, see the relations in section 30.21

4) The range relation is valid only when vpiArray is true. When applied to array vars this relation returns
only unpacked ranges. When applied to logic and bit variables, it returns only the packed ranges.

5) wvpi_handle (vpilndex, var_select_handle) shall return the index of a var select in a 1-dimensional array.
vpi_iterate (vpilndex, var_select handle) shall return the set of indices for a var select in a
multidimensional array, starting with the index for the var select and working outward

6) vpiLeftRange and vpiRightRange shall only apply if vpiMultiArray is not true, ie if the array is not
multi-dimensional.

7) A variable handle of type vpiArrayVar represents an unpacked array. The range iterator for array vars
returns only the unpacked ranges for the array.

8) If the variable has an initialization expression, the expression can be obtained from vpi_handle(vpiExpr,
var_handle)

9) vpiSize for a variable array shall return the number of variables in the array. For non-array variables, it
shall return the size of the variable in bits. For unpacked structures and unions the size returned indicates
the number of fields in the structure or union.

10) vpiSize for a var select shall return the number of bits in the var select. This applies only for packed var
select.

11) Variables whose boolean property vpiArray is TRUE do not have a value property.
12) vpiBit iterator applies only for logic, bit, packed struct, and packed union variables.

13) vpi_handle(vpilndex, var_bit_handle) shall return the bit index for the variable hit.
vpi_iterate(vpilndex, var_bit_handle) shall return the set of indices for a multidimensional variable bit
select, starting with the index for the bit and working outwards

14) cbSizeChange will be applicable only for dynamic and associative arrays. If both value and size change,
the size change callback will be invoked first. This callback fires after size change occurs and before any
value changes for that variable. The value in the callback is new size of the array.

15) The property vpiRandType, returns the current randomization type for the variable, which can be one of
vpiRand, vpiRandC, and vpiNotRand.

16) vpilsRandomized is a property to determine whether a random variable is currently active for
randomization.

17) When the vpiM ember property istrue, it indicates that the variable is amember of a parent struct or union
variable. See also relationsin section 30.21

18) If avariableisan element of an array, the vpil ndex iterator will return the indexing expressions that select
that specific variable out of the array.

19) Note that:
logic var == reg
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var bit var == reg bit
array var == reg array

31.11 Var Select (supercedes IEEE 1364-2001 26.6.8)

( variable )%
~ - -

->constant selection
bool: vpiConstantSelect
->name
str: vpiName
str: vpiFullName
>valid
vpiValid
->size
int: vpiSize
->value
vpi_get_value()
vpi_put_value()

{/ expr N vpilndex |

N

[/ _e;pr_ N vpilndex
-

N
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joao
rename to variables (plural)
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31.12 Typespec @

-t
(long int typespec )

SystemVerilog 3.1a/draft 4

— —————

| vpi TypedefAlias - \/

(short real typespec)
(" byte typespec
Kshort int typespec)
( inttypespec )
( class typespec ]

( string typespec )'

vpiBaseTypespee — — — — —

(_var bit typespec ) o _typespec )

( enum typespec g
Kinteger typespec )
) ( time typespec )
( real typespec jl

(member typespec |

-> name

str: vpiName

( range

( range )44—\( void typespec
N

NOTES

( array typespec
|
|

»»( enum const )

-> name
str: vpiName

->vaue

struct typespec )

-> packed
str: vpiPacked

union typespec
-> tagged
str: vpiTagged
bit typespec

-> vector
str: vpiVector

logic typespec
-> vector
bool: vpiVector

VpIiEl emTypeﬁee' —————
N

-> array type
int: vpiArrayType

AN A A Y A Y A Y

-> typedf

bool: vpiTypedef
-> name

str: vpiName

1) Typespec to typespec relation is used when the vpiTypedef Type is "vpiTypedef”, which will be the case

for type aliases, for example, typedef ab;

Copyright 2004 Accellera. All rights reserved.
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joao
bool: vpiPacked

joao
missing relation to index typespec, present only for assoc arrays. Added a note to describe this.


joao
remove diagram overlap 
vpiBaseTypespec

joao
correct to typedef

joao
shrunk diagram a bit to make it fit.
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2)

3

4)

5)

If the type of atypeisvpiSruct or vpiUnion, then you can iterate over numbers to obtain the structure of
the user-defined type. For each member the typespec relation from the member will detail its type.

The name of a typedef may be the empty string if the typedef is representing the type of a typedef field
defined inline rather than via a typedef. For example:

typedef struct {
struct
inta
}B
}C

The typedef C has vpiTypedefType vpiStruct, a single field named B with vpiTypedef Type vpiSruct.
Obtaining the typedef of field B, you will obtain a typedef with no name and asingle field, named "a" with
vpiTypedefType of vpilnt.
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31.13 Variable Drivers and Loads (supercedes IEEE 1364-2001 26.6.23)

— ———
— ———

/" variable / ; h
\ variable \

|___g[i\£e_r§__4 |____I(_)r11d_s___1

L=~ "fare ™~ Y .
force vpiDriver ____ _____ R
(e g™ arabies - wa(__foroe
- e g vpiLoad
cont assign ! @ cont assign
bit I bit
P— | \ /

\ v

—_— — ——

NOTES

1) vpiDrivers/Loadsfor astructure, union, or class variable will include the following:

— Driver/Load for the whole variable
— Driver/Load for any bit/part select of that variable
— Diriver/Load of any member nested inside that variable

2) vpiDrivers/Loads for any variable array should include the following:

— Driver/Load for entire array/vector or any portion of an array/vector to which a handle can be
obtained.

31.14 Instance Arrays (supercedes IEEE 1364-2001 26.6.2)
_________ - — — — — VpiLeftRan - - -
‘L expr \'4—|:|/ instance array L eXer_
_________ | yI | il

I
(interface array

I
(program array

{i module array

\

—_—— —_— — =

NOTE

Param assignments can only be obtained from non-primitive instance arrays.
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joao
modify diagram so that arrows point to enclosure rather than
to specific objects

joao
correct to vpiLeftRange

joao
correct to vpiParamAssign

joao
make arrow touch the dotted enclosure
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31.15 Scope (supercedes IEEE 1364-2001 26.6.3)

NOTE

-> name
str: vpiName
str: vpiFullName

Accellera
Extensionsto Verilog-2001

concurrent
—P»P\_ assertions

vpilng

vp

1: Unnamed scopes shall have valid names, though tool dependent.

> Cnamed event)

- pp/Named event
array

—_— — - — - - - =

> reg

reg array
piMemory o, " array var
parameter

L___pep-" instance item )
ilmport ~ -

2: The vpilmport iterator shall return all objects imported into the current scope viaimport statements.
Note that only objects actually referenced through the import shall be returned, rather than items poten-
tially made visible as aresult of the import. Refer to section 18.2.2 for more details.

424
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joao
should be dotted
enclosure
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31.16 10 Declaration (supercedes IEEE 1364-2001 26.6.4)

NOTE

-> direction

int: vpiDirection
-> name

str: vpiName
-> scalar

bool: vpiScalar
-> sign

bool: vpiSigned
-> size

int: vpiSize
-> vector

bool: vpiVector
-> array

bool: vpiArray

vpiDirection returns vpiRef for pass by ref ports.

— ———

/
(i clocking block

—»( ifded

VpIExpr

/

net
|
reg
variable
== J
\ -
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31.17 Clocking Block

\
I
I
I

~

event control

vpiDefl nputSkew

Accellera
Extensionsto Verilog-2001

- - =~

event control
p

vpi DefOutputSkew

| ¢

\|

delay control

N

_——_— — =

vaiClockingEvent

event control

delay control /I

( clocking S—— =
block _ instances

—( )

clocking
i/o decl

concurrent
assertion item

-> name
str: vpiName
str: vpiFullName

— ———

~

event control )
|
delay control

N

X

— — — —

426

vpiSkew clocking \ - -o----
«— : >
i/o decl N expr
-> vpiDirection
->vpiName
->vpiDefault Skew
bool
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joao
int: vpiDirection
str: vpiName
-> default skew (vpiClockingSkew)
bool: vpiDefaultSkew


joao
rename to "clocking i o decl"

joao
rename to "clocking i o decl"

joao
rename to concurrent
assertion, dotted enclosure

joao
rename to instance
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31.18 Class Object Definition

param assign

—p_ instances

class defn %

vpiDerivedClasses

———pp variable )

vpiMethods ¢
P C task func

v
extends class defn

_ > name
vpiArgument str: vpiName
[ > virtual

~
o bool: vpiVirtual

-> user defined

o SXpr

bool: vpiUserDefined
-> lifetime
bool: vpiAutomatic

NOTE

1) ClassDefn handleisanew concept. It does not correspond to any vpiUser Defined (class object) in
the design. Rather it represents the actual type definition of aclass.

1) Should not call vpi_get value/vpi_put_value on the non-static variables obtained from the class
definition handle.

1) Iterator to constraints returns only normal constraints and not inline constraints.

1) To get constraints inherited from base classes, you will need to traverse the extend relation to
obtain the base class.

1) ThevpiDerivedClassesiterator returns all the classes derived from the given class.

1) Therelation to vpiExtend exists whenever a one class is derived from another class (ref Section
11.12). The relation from extend to classDefn provides the base class. The iterators from extend to
param assign and arguments provide the parameters and arguments used in constructor chaining
(ref Section 11.16 and 11.23)
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rename to instances
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31.19 Constraint, constraint ordering, distribution,

— — — —

~N

| constraint
| ordering
|
H( distribution )
|

I " constraint {

constraint

vpiParent

> virtual

bool: vpiVirtual [ - 7
--> lifetime (static/automatic) N
bool: vpiAutomatic
-> extern
bool: vpiExtern
-> name
str: vpiName
str: vpiFullName
--> active
bool: vpilsConstraintEnabled

vpiSolveBefore @ - - — — - — — — <

—> )

< constraint ) ““““““
ordermg vpiSolveAfter - - — - — - — -

——————pp expr )

distribution I isti ~ _ 07 _
C J XAt ) e ™ —ange )
Z 7
i @piDistType - - — -
=Y vpiEqualDist

! expr ) vpiDivDist T oaxpr D
S~ o _ o ____ —_——p
g vpiWeight "\ __ EXp_r _
31.20 Constraint expression
A
/ constraint \
| expr L
|- --------- 1 vpiCondition >/ —e; I’_ N
|( implication | N2
-

I -~ , ~

. ElseG—
t constr if else ) i = Jodition pconstraint expr,
(e > Zowr O

: pconstraint expr
( constr if )I . I Xpr,
thondmon -
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joao
class var

joao
move vpiParent label closer to class var

joao
all relations here need to be redone.

joao
correct description:
-> distribution type
   int: vpiDistType
   returns either ...


Accellera
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31.21 Class Variables

Y N -
> variables

(" classvar ) - class defn
vpiWaitingProcesses frame

-~ ~
TvpMessages PP _ SXPL L

vpiMessages

class defn
-> Class type vpiActuaIDefn >

int: vpiClassType

int: vpiMailbox

int: vpiSemaphore
-> associative array

bool: vpiAssociativeArray
-> index type

vpilndexType
-> dynamic array

bool: vpiDynamicArray
-> access type

int: vpiAccessType

int: vpiPublic

int: vpiPrivate

int: vpiProtected

~
/

NOTES

1) vpiWaiting/Processiterator on mailbox/semaphores will show the processes waiting on the object:
— Wiaiting process means either frame or task/function handle.

2) vpiMessage iterator shall return all the messages in a mailbox.

3) vpiClassDefn returns the ClassDefn which was used to create the handle. vpiActualDefn returns
the ClassDefn that handle object points to when the query is made. The difference can be seen in
the example below:
class Packet
endclass : Packet
class LinkedPacket extends Packet
endclass : LinkedPacket

LinkedPacket | = new;
Packetp=1;

In this example, the vpiClassDefn of variable "p" is Packet, but the vpiActuaDefn is
"LinkedPacket".

4) vpiClassDefn/vpiActualDefn both shall return NULL for built-in classes.
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joao
int: vpiClassType can return one of the following:
vpiUserDefinedClass
vpiMailboxClass
vpiSemaphoreClass


joao
int: vpiAccessType
  vpiPublicAcc
  vpiLocalAcc
  vpiProtectedAcc


joao
remove the following properties
(now part of variables)

-> associative array
bool: vpiAssociativeArray
-> index type
vpiIndexType
-> dynamic array
bool: vpiDynamicArray


Accellera
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31.22 Structure/Union

— ———

N

struct var \piParent .
| |<—.!> variables
union var ) wpiMembers™ — — — —

AS

R ——

-> packed
bool: vpiPacked

NOTES

vpi_get valuelvpi_put_value cannot be used to access values of entire unpacked structures and
unpacked unions.

31.23 Named Events (supercedes IEEE 1364-2001 26.6.11)

_________ vpiWaitingProcesses

f_____‘_‘_‘_‘_‘_/ —»»( named event frame

-> array member
bool: vpiArray
-> name
str: vpiName
str: vpiFullName
-> value

NOTE

The new iterator (vpiWaitingProcess) returns all waiting processes, identified by their frame, for that
namedEvent.

instance vpiParent
~ _ _ _ . _ __ /
named event named
range arra event
# vpilndex

->pame  ____V____
str: vpiName I expr \
NOTE S oo

vpi_iterate(vpil ndex, named_event_han@ shall return the set of indices for a named event within
an array, starting with the index for the named event and working outward. If the named event is not
part of an array, aNULL shall be returned.
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joao
add vpiAutomatic property

joao
add vpiAutomatic property.
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31.24 Task, Function Declaration (supercedes IEEE 1364-2001 26.6.18)

——_—— = vpiLeftRang - - - - -~ - -~ N

N e
(__iodecl  )¢<4—» task func

I e e .

[~~~ T 1 vpiRightRange™ _ _ &XPr___
I

( function J

-> sign vpiReturn — = = —
bool: vpiSigned | P }: variables )
-> size - - - =

I

| ~Sle |
int: vpiSize

| I

I

-> type
int: vpiFuncType | P_:laSS defn
vpiParent _
' -
task call ( task )
N

/

— —— — —

->method
bool: vpiMethod
--> Access
- vpiAccess
-> Virtual
bool: vpiVirtual
> extern
bool: vpiExtern
bool: vpiDPIExtern

NOTE

5) A Verilog HDL function shall contain an object with the same name, size, and type as the function.

6) vpilnterfaceTask/vpilnterfaceFunction shall be true if task/function is declared inside an
interface or amodport of an interface.

7) For function where return type is a user-defined type, vpi_handle (vpiReturn,Function_handle) shall return
the implicit variable handle representing the return of the function from which the user can get the details of
that user-defined type.

8) vpiReturn will always return avar object, even for ssimple returns.
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joao
vpiDPIExtern

also need to add vpiDPIImport
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31.25 Alias Statement

31.25.1 Examples

432

alias a=b=c=d
Resultsin 3 aliases:

alias
alias
alias
d is Rhs

a
b
c
f

(ool

or all.

Accellera
Extensionsto Verilog-2001
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joao
instance
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31.26 Frames (supercedes IEEE 1364-2001 26.6.20)

P
[ —3core ) _ v —» stmt

rigin
task call__M=——(_ frame ) |
- I A vpiAutomatic
[(unceal )

_ — — 7
reg

\@read
reg array
o’

-

/I

variables

\

named event

@alidity
vool: vpiValid fhamed event

-> active
bool: vpiActive array

NOTES
1) Thefollowing callbacks shall be supported on frames:

— cbhSartOfFrame: triggers whenever any frame gets executed.
— cbEndOfFrame: triggers when a particular thread is deleted after al storage is deleted.

Comment to editors: Please note that we have changed the vpiParent handle from the LRM. vpiOrigin
now gives the originating scope or task/function call. Note also that this diagram is incompatible with
the one in IEEE 1364, but the IEEE is currently a so making incompatible changes to that diagram.
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joao
move  properties under frame

joao
tidy up so that arrow goes to
the dotted enclosure.

joao
tag is unnecessary.

joao
move parent closer to frame.

joao
remove automatic tag. Not needed as each of the "variables" has a lifetime property.
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31.27 Threads

vpiParent vpiOrigin _ ~ —
~ —

vpiFrame vpi Thread
thread

vpiThread

-> validity

bool: vpiValid
-> active

bool: vpiActive

NOTES
The following callbacks shall be supported on threads
—  cbSartOfThread: triggers whenever any thread is created
—  cbENndOfThread: triggers when a particular thread gets deleted after storage is deleted.

—  cbEnterThread: triggers whenever a particular thread resumes execution
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joao
move these terms up to the
thread definition (or change bottom thread to bold, making it the definition)

joao
remove vpiThread tag (redudant)
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31.28 tf call (supercedes IEEE 1364-2001 26.6.19)

\(sys task call )/

= = — —

-> user defined

bool: vpiUserDefn
-> decompile

str: vpiDecompile

SystemVerilog 3.1a/draft 4

— — — — —

vpi_get_systf_info()

f ______ ~N
scope ) N &Xpro )
Uil it _ === == \|
\_ _scope
o T T
C _ primitve
f call N piArgument ( netarray j
———————— A+
—(_ taskcall ) | |t reg aray )|
| | |
func call | | |
; | > e ) | (__named event )
: int: vpiFuncType |
> value | (hamed event array)
| vpi_get_value() | \
- e
| —_ — —— — ~ | M -
iPrefix ,~ —— — — — —
| N vp « expr /\
method func call)| rC T T T T
-> value | | //’ ___________ ™
vpi_get_value() | | vpiWith N expr ;\
______"
((method task call ) | |\” constraint )
T —7 i~
| -> is built in |
| bool: vpiBuiltin |
| |
| , - = = = 7~ |
- (sys funccall )\ |
_ | -> type |
O vpiSysTiCall | >| int: vpiFuncType y—'—»( user systf )
| | ->value
| vpi_get_value() | -> sysinfotf
| | vpi_put_value() | p_vpi_systf_data:
|
|
|
|
|

NOTE:

->name
str: vpiName

1) the vpiWith relation is only available for randomize methods (see section 12.6) and for array locator
methods (see section 4.15.1).

2)

packet.send();

the prefix for the "send" method is the class var "packet"

Copyright 2004 Accellera. All rights reserved.

For methods (method func call, method task call), the vpiPrefix relation will return the object to which
the method is being applied. For example, for the class method invocation

435
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31.29 Module path, path term (supercedes IEEE 1364-2001 26.6.15)

436

( module )

-——_—_- — — - - - - - _—— e — - - = O

vpiDelay
( mod path )=
o vpil_nstince
/ i : "
| < interface >\| vpiCondition
|
\( module 2,

mod path properties:

-> delay
vpi_get_delays()
vpi_put_delays()
-> path type
int: vpiPathType
-> polarity
int: vpiPolarity
int: vpiDataPolarity
-> haslfNone
bool: vpiModPathHasIfNone

NOTE:

»(_ path term )

vpiModPathin

vpiModPathOut ~ -> direction
vpiModDataPathin int: vpiDirection
-> edge
"""""" int: vpiEdge

1) specify blocks can occur in both modules and interfaces. For backwards compatibility the vpiM odule
relation has been preserved; however this relation will return NUL L for specify blocks in interfaces.
For new code it is recommended that the vpil nstance relation be used instead.
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31.30 Concurrent assertions

vpiClockingEvent .~

|
assert propert

| N
[ assume property ): (\___St_nlt___/’
! | VpiElseSmt
t 1
:( cover property >|
\ /
vpiProperty
definition location / - = ™
str: vpiDefFile | ( property inst > )
|
int: vpiDefLineNo

block identifier

‘ (property spec> |
/

N
str: vpiName
str: vpiFullName vpiDisableConditior
isclock inferred \/ - expr \/

bool:vpilsClockinferred
NOTE

Clocking event is always the actual clocking event on which the assertion isbeing evaluated, regardless
of whether thisis explicit or implicit (inferred)

31.31 Property Decl

( property inst >—>( property decl )—b{ property spec)

________ name
, T
* \f@?l_l 'S t_ |Ee_m’ / str: vpiName
str: vpiFullName

definition location
str: vpiDefFile

int: vpiDefLineNo
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joao
replace by "identifier", plain enclosure, non bold.
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31.32 Property Specification

vpiClockingEvent

! expr :»4 ( property spec >—>\/ property expr

definition location
s _—— = — — — int: vpiDefLineNo
\ expr - str: vpiDefFile
_______ VpiDisableCondition
(7 variables -
NOTE

Variables are declarations of property variables. You cannot get the value of these variables.

—_— — — — ~

/ property expr

_— — — e~

, | vpiOperand  — — — — —
Operatlon \ property expr \
C ) -

-> operation type |
| int: vpiOpType |

: multiclock |
sequence expr
| |

K property inst >| vpiClockingEvent _ _ _ _ _ _ _ __ .
|

| clocked propertyN _____
| %

NOTES:

1. within the context of a property expr, vpiOpType can be any one of vpiNotOp, vpilmplyOp,
vpiDelayedImplyOp, vpiAndOp, vpiOrOp, vpilfOp, vpilfEIseOp
Operands to these operations will be provided in the same order as show in the BNF.
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31.33 Multiclock Sequence Expression

multiclock
L clocked se
( sequence expr ) C d )

( clocked seq ) = ot SequENCE BXPT
(/___éx_pr____ |
vpiClockingevent ~--------- .

vpiDisableCondition .~ — — — gxﬁ - - — \/

< property inst ) L arguments |j|

definition location
int: vpiDefLineNo

str: vpiDefFile 4>< property decl )
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joao
need to tag the arrow with "vpiExpr"

joao
arguments should be a dotted enclosure.
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31.34 Sequence Declaration

vpiArgument

N
_ / Seq{=|ce
( sequence Inst }—»( sequence decl )4»# _ -

!
|
definition location ISR |
< Identifier sir: vpiDefFile | multiclock :
-> name int: vpiDefLineNo I'\_ sequence expr |
. \
sir: vpiName block identifier - == g
str: vpiName

str: vpiFullName
NOTE:

the vpi Argument iterator shall return the sequence instance arguments in the order that the formals for the
seguence are declared, so that the corresponce between each argument and its respective formal can be
made. If aformal has a default value, that value will appear as the argument should the instantiation not
provide avalue for that argument.
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joao
remove sequence, change to unnamed enclosure, change tag to vpiExpr.
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31.35 Sequence Expression

S :
< operation ):mﬂ»»( sequence expr

|

|

|

|

: operation type
|

: int: vpiOpType

|

|

|
|
|
|
|
|
|
|
[ . N
< sequence decl H sequence inst ) : B/ sequence expr
i v
|
|
|
|
|
|
|
|

>>< actual arg expr

—_— — — — — -

/ . \
( expr >'4>’f< assignment )
_____________ ,  vpiMatchitem |

S ____ _7 |~ 7 Hfcal
N _y
Notes:
2. Within a sequence expression, vpiOpType can be any one of vpiAndOp, vpilntersectOp, vpiOr,

vpiFirstMatchOp, vpi ThroughoutOp, vpiWithinOp, vpiUnaryCycleDelayOp, vpiCycleDelayOp,

vpi RepeatOp, vpi ConsecutiveRepeatOp or vpi GotoRepeatOp.

For operations, the operands are provided in the same order as the operands appear in BNF, with the
following exceptions:

vpiUnaryCycleDelayOp: argumentswill be: sequence, left range, right range. Right range will only be
given if different than left range.

vpiCycleDelayOp: argument will be: Ihs sequence, rhs sequence, |eft range, right range. Right range
will only be provided if different than left range.

all the repeat operators: the first argument will be the sequence being repeated, the next argument will
be the left repeat bound, followed by the right repeat bound. The right repeat bound will only be
provided if different than left repeat bound.

and, intersect, or,
first_match,
throughout, within,

#H,
1. [*=]. [*->]

2]
2

_——_— — — — — - - = = =

expr ><_< immediate assert >_

—>< stmt )

vpiElseSnt
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joao
expr, dotted

joao
tag vpiArgument

joao
change seq expression to match as per 31.34
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31.36 Attribute (supercedes IEEE 1364-2001 26.6.42)

442

- — — =

Accellera
Extensionsto Verilog-2001

_____ | vpiAttribute

[

(C_port )
|—'
-|
|7 Variables O

|

((ramed event )
| . |
Comem )
( pathterm |
: mod path |

spec param )|

- Sask fune !
____/|

(o )
1

I table entry )

|- = = — = |

N _StTt_ _ )|
" “process
N process

| .
operation |

(l concurrent
|

|
. assertions |
|

| sequence decl

|
(_property decl :
clocking block )|
|
(class defn )

(constant )

X ~

atribute

-> name

str: vpiName

-> On definition
bool: vpiDefAttribute
-> value:
vpi_get_value()

definition location
str: vpiDefFile

int: vpiDefLineNo
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31.37 Atomic Statement (supercedes IEEE 1364-2001 26.6.27)

N\
@
)
(¢»)
ANVANIY AN ANV

C while

(_ repeat
N _V\@i§ o
IC case )
| for

|
( delay control )
C event control )

|
event stmt
C

( assignment )
C assign stmt )

(_deassin__
.  disables )
O teal )
(__ forever
IC force

|
l( release

( do-whilg

N INJUN T U

(' expect
:( foreach
IC return
:( break

(_ continue
|

ﬁmmediate assert

D Ny, 7

~_ e —_ — — —

str: vpiName

SystemVerilog 3.1a/draft 4

The vpiName property provides the statement label if one was given, otherwise the name is NULL.
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joao
change to "do while" (remove dash)
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31.38 If, if else, return, case, do while (supercedes IEEE 1364-2001 26.6.35, 26.6.36)

— — — — -

/ \ . e
( if ) vpiCondition \/_ expr )
| | >  stmt
| | vpiElseSmt o2

( ifelse ) >  stmt )
\ o T T T T

-> qualifier
int: vpiQualifer

vpiCondition - — — — — —

(_return stmt ) > expr_ )
o — = = = —
(_ case ) > expr_ )
-> type
int: vpiCaseType -
-> qualifier case item ) ;s \
int: vpiQualifier 4@ | _pgttgrn_ ‘J
.
- — — — — —
_____ T expr )
/ pattern -—————
- — — — | ——»_  Sstmt )
O eer |
(any pattern )
| |
{agged patte@ > typespec ‘)
| |

\(SU'UCI patterrﬂ

~_ _ _ _ 7

-> name
str: vpiName

(_ do while )

vpiCondition ~ — — — — —
o expr )
> stmt )
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joao
tag vpiExpr
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31.39 waits, disables, expect, foreach (supercedes IEEE 1364 26.6.38)

_ e —

> _ _ smt )
/7 waits O , T T T T >,
i )| vpiCondition »l(sequence ms.tance)|
| -
| Condition > — — — — — — —
(ordered wait | vpronaron \ _ _typespec_ ]
| | -
(_ wait fork ) VpiEIseSmE L~ T T gt
~_ _ _ _ -~ N T
/ disables ST T T T ~
P, | (_ function )
(disable fork ) |
|< Seable ) vpiExprN( task )
isable )
(_named fork j|
( named begin )
N S
»(property spec )
(expect stmt) »C __ _gt@__ :)
P
>  stmt )
vpiElsemt ~ — — T T —
SEY o arabies
\ T L T, T T
(foreach stmt) “Loopvar 2" _variables
> stmt )
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joao
remove this tag. Add note that the variable obtained will always be of type vpiArray
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31.40 Expressions (supercedes IEEE 1364-2001 26.6.26)

—_ e — - -

Accellera
Extensionsto Verilog-2001

-_—_ — - — - - = - - <

S expr . : >__typespec__

e ______ J

«  simple expr |

: T vpiParent | B \

! . : g expr )

! | vpiLeftRange @ ~-----"—-- -~

|

.( part-select

- A | -

| -> constant selection R N expr )

: bool: vpiConstantSelect : vpiRightRange  *- - - - Z"2 p— ——-’
|

! l _— = — —

| H /

;C operation ).m”( ——————————— \

| > operation type i ___8Xpro

: int: vpiOpType | |( range j

I ! |

(___constant ) [ I 4

1 -> constant type : v _pattern_ -

! int: vpiConstType L il

| il | 'sequence inst!

| \ J

——————————— /
(__ func call ). SRR

E(method func call ):

)

|
(sys func call
\
->décompile” " """
str: vpiDecompile
-> size
int: vpiSize
-> value
vpi_get_value()
NOTES:

1) For an operator whose type is vpiMultiConcat, the first operand shall be the multiplier expression. The remaining
operands shall be the expressions within the concatenation.

2) The property vpiDecompile will return a string with a functionally equivalent expression to the original expression
within the HDL. Parenthesis shall be added only to preserve precedence. Each operand and operator shall be separated by
asingle space character. No additional white space shall be added due to parenthesis.

3) new vpiOpTypes. vpilnsideOp, vpiMatchOp, vpiCastOp, vpiPrelncOp, vpiPostincOp, vpiPreDecOp, vpiPostDecOp,
vpilffOp, vpiCycleDelayOp. The cast operation is represented as a unary operation, with its sole argument being the
expression being cast, and the typespec of the cast expression being the type to which the argument is being cast.

4) new vpiConstType: vpiNullConst, vpiOneStepConst, vpiUnboundedConst. The constant vpiUnboundedConst repre-
sents the $ value used in assertion ranges.

5) the one to one relation to typespec must always be available for vpi CastOp operations and for simple expressions. For
other expressions it is implementation dependent whether there is any associated typespec.

6) Variable dlices are represented by part-selects whose parent simple expression is an array variable.
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31.41 Event control (supercedes IEEE 1364-2001 26.6.30)

vpiCondition ,~—~~~—~=~=~=~~ <
4

(event control @}—h __________ N
| expr !

/1

—_—— e e e -~

——  stmt )

NOTE—TFor event control associated with assignment, the statement shall always be NULL.

31.42 Event stmt (supercedes IEEE 1364-2001 26.6.27)

( event stmt >—>(named evenD

-> blocking
bool: vpiBlocking

31.43 Process (supercedes IEEE 1364-2001 26.6.27)

( module )

___________

.C initial ) E _______ : _I_(S_c__k______\/“:
C el 3 {slomieeini

I | ~ 4

( always ) _________

|
-> always type I
int: vpiAlwaysType :

I
|
I
I
\

NOTE- vpiAlwaysType can be one of:: vpiAlwaysComb, vpiAlwaysFF, vpiAlwaysl atch
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31.44 Assignment (supercedes |IEEE 1364-2001 26.6.28)

delay controD

o - ——— - - VpiLhs
Coexpr e—
""""""" —( assignment event COﬂtFOD
R it « VpiRhs :
: expr - | -> operator
S - ’ int: vpiopType  —{repeat COﬂtI’OD

-> blocking
bool: vpiBlocking

NOTE: vpiOpType will return vpiAssignmentOp for normal non-blocking '=" assignments, and the operator
combined with the assignment for the operators described in section 7.3.

For example, the assignment
ai] +=2;
will return vpiAddOp for the vpiOpType property.
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