Section 10, Section 27, Annex A, Annex E, Annex F
Addenda to Mantis item SV-50

Description

Some parties have expressed concern over a migration strategy for DPI users of the SV 3.1a standard. This
proposal attempts to address all concerns of those parties. It also contains simplifications and clarifications of
the P1800 DPI standard to which those SV 3.1a users will eventually migrate, as agreed upon in the SV-CC
meeting of December 8, 2004. Effectively the transmission of packed array data across the interface will be
done using canonical representation. A deprecated SV 3.la-compatible mode of vendor-specific data
representation is supported as well.

This proposal completely supersedes the proposals for SV-5, SV-50, SV-205, SV-278, SV-288, and SV-318.
All issues addressed in those proposals have been integrated into this body of work. In addition, SV-335 is
handled in this proposal.

Proposal

In 10.5, MODIFY Syntax 10-3 as follows:
dpi;impert:expertgééf

dpi_import_export ::=
import dpi_spec_string [ dpi_function_import_property ] [ c_identifier = ]
dpi_function_proto ;
| import dpi_spec_string [ dpi_task_import_property ] [ c_identifier = ] dpi_task_proto ;
| export dpi_spec_string [ c_identifier = ] function function_identifier ;
| export dpi_spec_string [ c_identifier = ] task task_identifier ;

dpi_spec_string ::= “DPI1” | “DPI-3.1la”

In Annex A.2.6, MODIFY the BNF as follows:
dpi;impert:expertgééf

dpi_import_export ::=
import dpi_spec_string [ dpi_function_import_property ] [ c_identifier = ]
dpi_function_proto ;
| import dpi_spec_string [ dpi_task_import_property ] [ c_identifier = ] dpi_task_proto ;
| export dpi_spec_string [ c_identifier = ] function function_identifier ;
| export dpi_spec_string [ c_identifier = ] task task_identifier ;

dpi_spec_string ::= “DPI1” | “DPI-3.1la”

In 27.3, MODIFY the text as follows:



Multiple export declarations are allowed with the same c_identifier, explicit or implicit, as long as they are in
different scopes and have the same type signature (as defined in Section 27.4.4 for imported tasks and
functions). Multiple export declarations with the same c_identifier in the same scope are forbidden.

It is possible to use the deprecated “DPI-3.1a” version string syntax in an import or export declaration. This
syntax indicates that the Accelera SystemVerilog 3.1a 2-state and 4-state packed array argument passing
convention is to be used (See Annex E.12). In such cases, all declarations using the same c_identifier shall be
declared with the same DPI version string syntax.

In Section 27.4.4, MODIFY Syntax 27-1 as follows:
dpi;impert:expertgééf

dpi_import_export ::=
import dpi_spec_string [ dpi_function_import_property ] [ c_identifier = ]
dpi_function_proto ;
| import dpi_spec_string [ dpi_task_import_property ] [ c_identifier = ] dpi_task_proto ;
| export dpi_spec_string [ c_identifier = ] function function_identifier ;
| export dpi_spec_string [ c_identifier = ] task task_identifier ;

dpi_spec_string ::= “DPI1” | “DPI-3.1la”

In Section 27.4.4, MODIFY the text as follows:

Note that an import declaration is equivalent to defining a task or function of that name in the SystemVerilog
scope in which the import declaration occurs, and thus multiple imports of the same task or function name
into the same scope are forbidden. Note that this declaration scope is particularly important in the case of
imported context tasks or functions, see Section 27.4.3; for non-context imported tasks or functions the
declaration scope has no other implications other than defining the visibility of the task or function.

The dpi_spec_string can take values “DPI” and “DPI-3.1a”. “DPI-3.1a” is used to indicate that the deprecated
Accellera SystemVerilog 3.1a packed array argument passing semantics are to be used. In these semantics
arguments are passed in actual simulator representation format rather than in canonical format, as is the case
with “DPI”. See Annex E.12.

c_identifier provides the linkage name for this task or function in the foreign language. If not provided, this
defaults to the same identifier as the SystemVerilog task or function name. In either case, this linkage name
must conform to C identifier syntax. An error shall occur if the ¢_identifier, either directly or indirectly, does
not conform to these rules.

For any given c_identifier (whether explicitly defined with c_identifier=, or automatically determined from
the task or function name), all declarations, regardless of scope, must have exactly the same type signature.
The signature includes the return type and the number, order, direction and types of each and every argument.
Type includes dimensions and bounds of any arrays or array dimensions. Signature also includes the
pure/context qualifiers that can be associated with an extern definition, and it includes the value of the
dpi_spec_string.

Note that multiple declarations of the same imported or exported task or function in different scopes can vary
argument names and default values, provided the type compatibility constraints are met.



In 27.6, MODIFY Syntax 27-2 as follows:

dpi_import_export ::= /I from Annex A.2.6
| export “BPI- dpi_spec_string [ c_identifier = ] function function_identifier ;

dpi_spec_string ::= “DPI” | “DPI-3.1la”

In E.1, REPLACE:

Some SystemVerilog types are directly compatible with C types; defining a matching C type for them is
straightforward. There are, however, SystemVerilog-specific types, namely packed types (arrays, structures,
and unlons) 2-state or 4-state, WhICh have no natural correspondence in C DPLdeeH}eHequ#eany

WITH

Some SystemVerilog types are directly compatible with C types; defining a matching C type for them is
straightforward. There are, however, SystemVerilog-specific types, namely packed types (arrays, structures,
and unions), 2-state or 4-state, which have no natural correspondence in C. DPI defines a canonical
representation of 4-state types which is exactly the same as the representation used by the Verilog
Programming Interface’s (VPI’s) avalue/bvalue representation of 4-state vectors. DPI defines a 2-state
representation model which is consistent with the VVPI 4-state model. DPI defines library functions to assist
users in working with the canonical data representation.

The DPI C interface includes deprecated functions and definitions related to implementation-specific
representation of packed array arguments. These functions are enabled by using the “DPI-3.1a”
specification string in import and export declarations (Section 27.4). Refer to E.12 for details on the
deprecated functionality.

In E.1, REPLACE:

WITH

The C layer of DPI defines a portable binary interface. Once DPI C code is compiled into object code, the
resulting object code shall work without recompilation in any compliant SystemVerilog implementation.



One normative include file, svdpi.h, is provided as part of the DPI C layer. This file defines all basic types,
the canonical 2-state and 4-state data representation, and all interface functions.

In E.2, MODIFY as follows

E.2 Naming conventions

All names introduced by this interface shall conform to the following conventions.

— All names defined in this interface are prefixed with sv or sv_.

— Function and type names start with sv, followed by initially capitalized words with no separators, e.g.,
svBitPackedArrRefsvLogicVecVal.

— Names of symbolic constants start with sv_, e.g., sv_x.

— Names of macro definitions start with sv_, followed by all upper-case words separated by a underscore
(), e.q., SV—CANONACAL—SHZE SV_GET_UNSIGNED_BITS.

In E.3, REPLACE:
E.3 Portability

WITH

DPI applications are always portable at the binary level. When compiled on a given platform, DPI object
code shall work with every SystemVerilog simulator on that platform.

In E.4, MODIFY the text as follows.
E4-ncludefiles




E.4 svdpi.h include file

The C layer of the Direct Programming Interface defines include file svdpi.h.

Applications which use the Direct Programming Interface with C code usually need this main include file.
The include file svdpi.h defines the types for canonical representation of 2-state (bit) and 4-state (logic)
values and passing references to SystemVerilog data objects. The file also provides function headers and
defines a number of helper macros and constants.

This decument section defines the svdpi.h file. The content of svdpi.h does not depend on any particular
implementation erplatform; aII S|mulators shall use the same file. For more detalls on SVde h, see Annex
E.9.1 and Annex F. Apphi A , , . A , ;
Sheaniotes:

This file may also contain the deprecated functions and data representations described in Section E.12.
Section E.12 also describes the deprecated header svdpi_src.h, which defines the implementation dependent
representation of packed values.

In Section E.6.2, DELETE the following red text:

The user needs to provide such matching definitions. Specifically, for each SystemVerilog type used in the
import declarations or export declarations in SystemVerilog code, the user shall provide the equivalent type
definition in C reflecting the argument passing mode for the particular type of SystemVerilog value and the

dlrectlon (1nput output or 1nout) of the formal SystemVerllog argument Fer—valaespassed—byre#e#enee

In Section E.63, MODIFY the text as follows:

E.6.3 Data representation
DPI imposes the following additional restrictions on the representation of SystemVerilog data types.



— SystemVerilog types that are not packed and that do not contained packed elements have C compatible

representation.

— Basic integer and real data types are represented as defined in Annex E.6.4.

— Enumeration types are represented as the types associated with them. Enumerated names are not available
on the C side of the interface.

— Packed types are represented using the canonrcal format defrned in section E.6.7.

— Unpacked arrays embedded in a structure or union have C compatible layout regardless of the type of
elements. Similarly, standalone arrays passed as actuals to a sized formal argument have C compatible
representation.

— Standalone array passed as an actual to an open array formal

— if the element type is a 2- or 4-state scalar or packed then the representation is-tmplementation

dependent in canonical form.

— otherwise the representation is C compatible. Therefore an element of an array shall have the same
representation as an individual value of the same type. Hence, an array’s elements can be accessed
from C code via normal C array indexing similarly to doing so for individual values.

— The natural order of elements for each dimension in the layout of an unpacked array shall be used, i.e.,
elements with lower indices go first. For SystemVerilog range [L:R], the element with SystemVerilog
index min (1, R) has the C index 0 and the element with SystemVerilog index max (L., R) has the C
index abs (L-R).

In Section E.6.4, MODIFY the text as follows:

Note that input mode arguments of type byte unsigned and shortint unsigned are not equivalent to
bit[7:0] orbit[15:0], respectively, since the former are passed as C types unsigned char and
unsigned short and the latter are both passed as C unsigned int (i.e., svBitvec32Val). A similar
lack of equivalence applies to passing such parameters by reference for output and inout modes.

In Section E.6.7, MODIFY the text as follows:

E.6.7 Canonical representation of packed arrays

The Direct Programming Interface defines the canonical representation of packed 2-state (type
szfWeeaesz i tVecVaI) and 4- state arrays (type s%ega.—e—'\%ee%—ZSVLOg i cVecVaI) %&eanemeal

representattenef—paeked—arrays vaoglcVecVaI is fuIIy equwalent to types vpl vecval WhICh IS
used to represent 4-state logic in VPI.

A packed array is represented as an array of one or more elements (of type svBitvee32 svBitVecVal
for 2-state values and svLegicvee32 svLogicVecVal for 4-state values), each element representing a



group of 32 bits. The first element of an array contains the 32 least-significant bits, next element contains the
32 more-significant bits, and so on. The last element can contain a number of unused bits. The contents of
these unused bits is undetermined and the user is responsible for the masking or the sign extension
(depending on the sign) for the unused bits.

In Section E.7.1, DELETE the red text as follows:

E.7.1 Overview

Imported and exported function arguments are generally passed by some form of a reference, with the
exception of small values of SystemVerilog input arguments (see Annex E.11.7), which are passed by value.
Similarly, the function result, which is restricted to small values, is passed by value, i.e., directly returned.

Formal arguments, except open arrays, are passed by direct reference or value, and, therefore, are directly
accessible in C code. Formal arguments declared in SystemVerilog as open arrays are passed by a handle
(type svopenArrayHandle) and are accessible via library functions.

In Section E.7.4, MODIFY as follows:

E.7.4 Argument passing by reference

For arguments passed by reference,-their-original-simulator-defined-representation-shal-be-used-and a

reference (a pointer) to the actual data object is passed. In the case of packed data, a reference to a canonical
data object is passed. The actual argument is usually allocated by a caller. The caller can also pass a reference
to an object already allocated somewhere else, for example, its own formal argument passed by reference.

If an argument of type T is passed by reference the formal argument shall be of type T*. Howeverpacked

OFSJ%Eregi—eP&ekedAﬂ?PRe—P} Packed arrays are passed usmg a pornter to the approprlate canonlcal type
definition, either svLogicVecVal* or svBitVecVal*.



In Section E.7.5, MODIFY as follows:
E.7.5 Allocating actual arguments for SystemVerilog-specific types

This is relevant only for calling exported SystemVerilog tasks or functions from C code. The caller is
responsible for allocating any actual arguments that are passed by reference.

Static allocatlon requires knowledge of the relevant data type. If such a type mvolves SystemVerilog packed

uded . & correspondmg C
arrays of canonlcal data types (elther vaoglcVecVaI or szltVecVaI) must be aIIocated and initialized before
being passed by reference to the exported SystemVerilog task or function.

Modify Section #.9 as follows:

E.9 Include files
The C-layer of the Direct Programming Interface defines twe-include-files—The one main include file,

svdpi . h. This file is implementation- mdependent and defmes the canonlcal representatlon all basic types
and aII interface functlons

E.9.1 Binrary-compatibiity-tinclude file svdpi.h

Applications which use the Direct Programming Interface with C code usually need this main include file.
The include file svdpi.h defines the types for canonical representation of 2-state (bit) and 4-state (logic)
values and passing references to SystemVerilog data objects, provides function headers, and defines a number
of helper macros and constants.

This document fully defines the svdpi .h file. The content of svdpi.h does not depend on any particular
implementation or platform; all simulators shall use the same file. The following subsections (and Annex
E.10.3.1) detail the contents of the svdpi.h file.

E.9.1.1 Scalars of type bit and logic

/* canonical representation */

#define sv 0 0

#define sv_1 1

#define sv_z 2 /* representation of 4-st scalar z */
#define sv_x 3 /* representation of 4-st scalar x */
/* common type for ’‘bit’ and ’‘logic’ scalars. */
typedef unsigned char svScalar;

typedef svScalar svBit; /* scalar */

typedef svScalar svLogic; /* scalar */

E.9.1.2 Canonical representation of packed arrays
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/*
* DPI representation of packed arrays.
* 2-state and 4-state vectors, exactly the same as PLI"s avalue/bvalue.
*/
#ifndef VP1_VECVAL
#define VPI_VECVAL
typedef struct vpi_vecval {
uint32_t a;
uint32_t b;
} s_vpi_vecval, *p_vpi_vecval;
#endif

/* (a chunk of) packed logic array */
typedef s_vpi_vecval svlLogicVecVval;

/* (a chunk of) packed bit array */
typedef uint32_t svBitVecVal;

/* Number of chunks required to represent the given width packed array */
#define SV_PACKED_DATA_NELEMS(WIDTH) (((WIDTH) + 31) >> 5)

/*

* Since the contents of the unused bits is undetermined,
* the following macros can be handy.

*/

#define SV_MASK(N) (~(-1 << (\)))

#define SV_GET_UNSIGNED_BITS(VALUE, N) \
((N) == 32 ? (VALUE) : ((VALUE) & SV_MASK(N)))

#define SV_GET_SIGNED_BITS(VALUE, N) \
((\) == 32 ? (VALUE) : \
(((VALUE) & (1 << (N))) ? ((VALUE) | ~SV_MASK(N)) : ((VALUE) & SV_MASK(N))))

E.9.1.3 Implementation-dependent representation

The svDpiVersion() function returns a string indicating which DPI standard is supported by the simulator, and in
particular which canonical value representation is being provided. Simulators implementing the current standard, i.e. the
VPI based canonical value, must return the string "P1800-2005". Simulators implementing to the prior SystemVerilog 3.1
standards, and thus using the svLogicVec32 value representation, should return the string "SV3.1a".

/* Returns either version string “P1800-2005" or “SV3.la” */
const char* svDpiVersion() ;

/* a handle to a scope (an instance of a module or an interface) */
typedef void* svScope;

/* a handle to a generic object (actually, unsized array) */
typedef void* svOpenArrayHandle;

/* reference Lo a standalone packed array */

-9-



E.9.3 Example 2 — binary-compatible Simple packed array application
SystemVerilog:

typedef struct {int ax; int by;} pair;
import "DPI'" function void foo(input int il, pair i2, output logic [63:0] 03);

export "DPI" function exported_sv_func;

function void exported_sv_func(input int i, output int o [0:7]);
begin ... end
endfunction

#include "svdpi.h"

typedef struct {int ax; int by;} pair;

extern void exported_sv_func(int, int *); /* imported from SystemVerilog */
void foo(const int i1, const pair *i2, svlegicPackedArrRefsvLogicVecVal* 03)
{

-10-



H - * *

int tab[8];
printfC'%d\n", il1);

— e = D =ac
arrf11 d4 = 0O-
RaLEL N e 5
—arr2}-e=142->bs
arrlf271 4 = 0O-
o r=a=u—95
o3[0]-a = i2->Xx;
o3[0]-b = 0;
o3[1].a = i2->y;
o3[1]-b = 0;

/* call SystemVerilog */
exported_sv_func(il, tab); /* tab passed by reference */

}
E.9.4 Example 3— seourece-levelcompatibleaApplication with complex mix of types

SystemVerilog:
typedef struct {int a; bit [6:1][1:8] b [65:2]; int c;} triple;
// troublesome mix of C types and packed arrays
import "DPI" function void foo(input triple +#t);

export "DPI" function exported sv_func;

function void exported sv_func (input int i, output logic [63:0] o);
begin ... end
endfunction

C:
#include "svdpi.h"

n n

typedef struct {
int a;

svBitVecVal b[64] [SV_PACKED_ DATA NELEMS (6*8)];
int c¢;
} triple;
/* Note that ’'b’ is defined as for ’bit [6*8-1:0] b [63:0]’' */

extern void exported sv_func (int, svikegicPackedArrRefsvLogicVecval*); /*

imported from SystemVerilog */

£ N IPSC S S I IS neacifia repr "AEatEieon—*
prementatIon—SPpecItICrepresentation
e ) n
I I ’
for (2.0 ERPa| i )
TOYr—J=9—3J<b&4;—F++7
I ’ ’
~ortEed 7 FunalD (o~ T ocicaPaal A r+rRef ) Sms +ah) * s +referena *
POYrtEea SV _TuRC =z (SVOoOgICracReaArrne <ty tad7 Oy —rererence
SvGeELegievee32 (aLI (SVLegiGEaeked-—;ﬂffRef) &mY_Eabl 6%) 7 DO
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[NOTE TO EDITOR: There were indentation errors in the original function “foo()””. Please make
sure to precisely adhere to the indentation used in the new version of the function “foo” below.]

void foo (const triple *t)

int i;
svBitVecVal aB;
svLogicVecVal aL[SV_PACKED DATA NELEMS (64)];

/* aB holds results of part-select taken from packed bit array ‘b’ in
struct triple. */
/* aL holds the packed logic array filled in by the export function. */

printf ("$d %d\n", t->a, t->c);
for (i = 0; i < 64; i++) {
/* Read least significant byte of each word of b into aB, then
process... */
svGetPartSelBit (&aB, t->b[i]l, 0, 8);

}

/* Call SystemVerilog */
exported sv_func(2, aL); /* Export function writes data into output arg
warL” */

-12 -



E.10.3 Utility functions for working with the canonical representation

Packed arrays are accessible via canonical representation. This C-layer interface provides utility functions for
working with bit selects and limited (up to 32-bit) part selects in the canonical representation.

A part select is a slice of a packed array of types bit or logic. Array slices are not supported for unpacked
arrays. Functions for part selects only allow access (read/write) to a narrow subrange of up to 32 bits. If the

specified range of a part select is not fully contained within the normalized range of an array, the behavior is
undetermined.

/*

* Bit select utility functions.

* Packed arrays are assumed to be indexed n-1:0,
* where 0 is the index of least significant bit

*/

/* s=source, i=bit-index */
svBit svGetBitselBit (const svBitVecVal* s, int 1i);
svLogic svGetBitselLogic (const svLogicVecVal* s, int i) ;

/* d=destination, i=bit-index, s=scalar */
void svPutBitselBit (svBitVecVal* d, int i, svBit s);
void svPutBitsellLogic (svLogicVecVal* d, int i, svLogic s);

/*

* Part select utility functions.
*

-13-



A narrow (<=32 bits) part select is extracted from the
source representation and written into the destination word.

*
*
*
* Normalized ranges and indexing [n-1:0] are used for both arrays.
*
*

s=source, d=destination, i=starting bit index, w=width
* like for variable part selects; limitations: w <= 32
*/
void svGetPartselBit (svBitVecVal* d, const svBitVecVal* g, int i, int w);
void svGetPartsellogic (svLogicVecVal* d, const svLogicVecVal* s, int i, int w);

void svPutPartselBit (svBitVecVal* d, const svBitVecVal s, int i, int w);
void svPutPartsellogic (svLogicVecVal* d, const svLogicVecVal s, int i, int w);

MODIFY Section 11.3 as follows:

E_.1_1.3 Acc_ess functions

There are library functions available for copying data between open array handles and canonical form buffers
provided by the C programmer. Likewise there are functions to obtain the actual address of SystemVerilog
data objects or of an individual element of an unpacked array.

MODIFY Section 11.5 as follows:

E.11.5 Access to elements via canonical representation
This group of functions is meant for accessing elements which are packed arrays (bit or logic).

The following functions copy a single vector from a canonical representation to an element of an open array
or other way round. The element of an array is identified by indices, bound by the ranges of the actual
argument, i.e., the original SystemVerilog ranges are used for indexing.

/* functions for translation between simulator and canonical representations*/
/* s=source, d=destination */
/* actual <-- canonical */
void svPutBitArrElemVec32 (const svOpenArrayHandle d, const
svBitVee32svBitVecVal* s,

int indxl, ...);
void stutBitArrEleleec32(const svOpenArrayHandle d, const
svBitVee32svBitVecval* s,

int indx1);
void stutB1tArrElem2Vec32(const svOpenArrayHandle d, const
svBitV/ee32svBitVecval* s,

int indxl, int indx2) ;
void stutB1tArrElem3Vec32(const svOpenArrayHandle d, const
svBitVee32svBitVecVal* s,

int indxl, int indx2, int indx3);
void stutLog1cArrElemVec32 (const svOpenArrayHandle d, const
svbogieVee32svlogicVecval* s,

int indx1, ...);
void stutLogchrrElem1Vec32(const svOpenArrayHandle d, const
svloegieVee32svlogicVecval* s,

int indx1);
void stutLog1cArrElem2Vec32(const svOpenArrayHandle d, const
svbogieVee32svlogicVecval* s,

int indxl, int indx2) ;

-14 -



void gqutLogicArrElemBVec32(const svOpenArrayHandle d, const

svibogieVee3d2svlogicVecval* s,

int indxl, int indx2, int indx3);

/* canonical <-- actual */
void svGetBitArrElemVec32 (svBitVee32svBitVecVal* d, const svOpenArrayHandle s,
int indx1l, ...);
void svGetBitArrElemlVec32 (svBitVee32svBitVecVal* d, const svOpenArrayHandle s,
int indxl) ;
void svGetBitArrElem2Vec32 (svBitVee32svBitVecVal* d, const svOpenArrayHandle s,
int indx1l, int indx2);
void svGetBitArrElem3Vec32 (svBitVee32svBitVecVal* d, const svOpenArrayHandle s,
int indx1l, int indx2, int indx3);
void svGetLogicArrElemVec32 (svlkegieVee32svLogicVecVal* d, const
svOpenArrayHandle s,
int indxl, ...);
void svGetLogicArrElemlVec32 (swkoegheVee32svLogicVecval* d, const
svOpenArrayHandle s,
int indx1) ;
void svGetLogicArrElem2Vec32 (svkogieVee32svLogicVecval* d, const
svOpenArrayHandle s,
int indxl, int indx2) ;
void svGetLogicArrElem3Vec32 (svikegieVee32svLogicVecvVal* d, const
svOpenArrayHandle s,
int indx1l, int indx2, int indx3) ;

The above functions copy the whole packed array in either direction. The user is responsible for allocating an
array in the canonical representation.

MODIFY Section 11.10 as follows:

E.11.10 Example 6 — access to packed arrays

SystemVerilog:
import "DPI" function void foo (input logic [127:0]);
import "DPI" function void boo (input logic [127:0] i []); // open array of
// 128-bit

C:
#include "svdpi.h"

rot+-a—F (conat +oaiaPaeal AR Pacl g sreae 129 Hha+)

TG OO CORSt SvVoOgICracReaArrner pacKkea vee =21 t7

“oagiaVeal D oy, OANONTCATL - CTZR(129V 1 L S It B SV S ESE T O DS

SVLDOgICVESS FEETOV _CANONITCAL oA {201 anonICatr—representation
Foia—b (conat FOvernArrasHandal )

TG OO0O0COoRSt—=S pPeRATrrayanare 1y

TRE—I5

for (3 2T owdh 1) 1 Hiah (h 1) ERFE |

TOYr—(I——=SVoOW ;=) % =—SVHIgntn; /7T ++—

- I ’
E2 not—lkn +h rerndoer—repr ArEatieonl—*
oSerhneea ot KuoOwW—tit enaor—representation
I ’ ’

/* Copy out one 128-bit packed vector */
void foo(const svLogicVecVal* packed vec 128 bit)

svLogicVecVal arr[SV_PACKED DATA NELEMS(128)]; /* canonical representation
*/
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memcpy (arr, packed vec_ 128 bit, sizeof (arr));

}

/* Copy out each word of an open array of 128-bit packed vectors */
void boo (const svOpenArrayHandle h)

int i;
svLogicVecVal arr[SV_PACKED_ DATA NELEMS (128)]; /* canonical representation
*/

for (i = svlow(h, 1); i <= svHigh(h, 1); i++) {
const svLogicVecVal* ptr = (svLogicVecVal*)svGetArrElemPtrl(h, 1i);
memcpy (arr, ptr, sizeof (arr));

}

}

DELETE Section 11.11 (It will re-appear in the new section 11.12 below)

ADD Section E.12

E.12 SystemVerilog 3.1a-compatible access to packed data (deprecated
functionality)

The functionality described in this section is deprecated and need not be implemented by a P1800-2005
compliant simulator. The functionality provides backwards compatibility with SystemVerilog 3.1a regarding
the semantics of packed array arguments. This section will describe the 3.1a semantics.

The main difference between 3.1a and P1800 semantics is that in 3.1a, packed data arguments are passed by

opaque handle types svLogicPackedArrRef and svBitPackedArrRef. An implementation need not do any
conversion or marshalling of data into the canonical format. The C programmer is provided a set of utility
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functions that copies data between actual vendor format and canonical format. Other utilities are provided
that put and get bit and part selects from actual vendor representation.

E.12.1 Determining the compatibility level of an implementation

Function svDpiVersion() is provided to allow the determination of an implementation’ s support for the
SystemVerilog standard. In simulators that only support the 3.1a standard, users must make use of the opaque
handle types for all 2-state and 4-state arguments. See Section E.9.1.3.

When using a P1800-2005 implementation, it is possible for users to make use of 3.1a-compatible semantics
on a per-function basis. Import and export declarations annotated with the “DPI-3.1a” syntax shall yield
the 3.1a argument passing semantics on the C side of the interface. Import and export declarations annotated
with the “DPI” syntax shall yield the 1800 argument passing semantics. See Sections 27.3 and 27.4.4.

The svdpi.h file may contain definitions and function prototypes for use with 3.1a-compliant packed data
access. P1800-2005 implementations are not obligated to provide these definitions and prototypes in the
include file.

If a P1800-2005 implementation does not support the functionality in this section, it is possible that the DPI C
code may not successfully bind to the implementation.

E.12.2 svdpi.h definitions for 3.1a-style packed data processing

The following definitions are used to define 3.1a-style canonical access to packed data.

/* 2-state and 4-state vectors, modeled upon PLI’'s avalue/bvalue */
#idefine SV_CANONICAL SIZE (WIDTH) (((WIDTH)+31)>>5)

typedef unsigned int
svBitVec32; /* (a chunk of) packed bit array */

typedef struct { unsigned int c; unsigned int d;}
svLogicVec32; /* (a chunk of) packed logic array */

The following definitions describe implementation-dependent packed data representation.

/* reference to a standalone packed array */
typedef void* svBitPackedArrRef;
typedef void* svLogicPackedArrRef;

/* total size in bytes of the simulator’s representation of a packed array */
/* width in bits */
int svSizeOfBitPackedArr (int width) ;

int svSizeOfLogicPackedArr (int width) ;

The following functions provide translation between actual vendor representation and canonical
representation. The functions copy the whole array in either direction. The user is responsible for providing
the correct width and for allocating an array in the canonical representation. The contents of the unused bits
are undetermined.

Although the put/get functionality provided for bit and logic packed arrays is sufficient, yet basic, it
requires unnecessary copying of the whole packed array when perhaps only some bits are needed. For the
sake of convenience and improved performance, bit selects and limited (up to 32 bits) part selects are also
supported.

/* s=source, d=destination, w=width */
/* actual <-- canonical */
void svPutBitVec32 (svBitPackedArrRef d, const svBitVec32* g, int w);
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void svPutLogicVec32 (svLogicPackedArrRef d, const svLogicVec32* s, int w);

/* canonical <-- actual */
void svGetBitVec32 (svBitVec32* d, const svBitPackedArrRef s, int w);
void svGetLogicVec32 (svLogicVec32* d, const svLogicPackedArrRef s, int w);

The following functions provide support for bit select processing on actual vendor data representation.

/* Packed arrays are assumed to be indexed n-1:0, where 0 is the index of least
significant bit */

/* functions for bit select */

/* s=source, i=bit-index */

svBit svGetSelectBit (const svBitPackedArrRef s, int 1i);

svLogic svGetSelectLogic (const svLogicPackedArrRef s, int i);

/* d=destination, i=bit-index, s=scalar */
void svPutSelectBit (svBitPackedArrRef d, int i, svBit s);
void svPutSelectLogic (svLogicPackedArrRef d, int i, svLogic s);

Limited (up to 32-bit) part selects are supported. A part select is a slice of a packed array of types bit or
logic. Array slices are not supported for unpacked arrays. Functions for part selects only allow access
(read/write) to a narrow subrange of up to 32 bits. Canonical representation shall be used for such narrow
vectors. If the specified range of a part select is not fully contained within the normalized range of an array,
the behavior is undetermined.

~
*

functions for part select

a narrow (<=32 bits) part select is copied between

the implementation representation and a single chunk of

canonical representation

Normalized ranges and indexing [n-1:0] are used for both arrays:

the array in the implementation representation and the canonical array.

s=source, d=destination, i=starting bit index, w=width
like for variable part selects; limitations: w <= 32

In part select operations, the data is copied to or from the
canonical representation part (’chunk’) designated by range [w-1:0]
and the implementation representation part designated by range [w+i-1:i].

/

/* canonical <-- actual */
void svGetPartSelectBit (svBitVec32* d, const svBitPackedArrRef s, int i,
int w) ;
svBitVec32 svGetBits (const svBitPackedArrRef s, int i, int w);
svBitVec32 svGet32Bits (const svBitPackedArrRef s, int i); // 32-bits
unsigned long long svGet64Bits (const svBitPackedArrRef s, int 1); // 64-bits
void svGetPartSelectLogic (svLogicVec32* d, const svLogicPackedArrRef s, int i,

L S R T I

int w);

/* actual <-- canonical */

void svPutPartSelectBit (svBitPackedArrRef d, const svBitVec32 s, int i,
int w);

void svPutPartSelectLogic (svLogicPackedArrRef d, const svLogicVec32 s, int 1,
int w);

E.12.3 Source-level compatibility include file svdpi src.h
Only two symbols are defined: the macros that allow declaring variables to represent the SystemVerilog
packed arrays of type bit or logic. Applications that do not need this file to compile are deemed binary-
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compatible. That is, the DPI C code does not need to be recompiled to run on different simulators.
Applications that make use of svdpi_src.h must be recompiled for each simulator on which they are to be run.

#define SV _BIT PACKED ARRAY (WIDTH,NAME) .
#define SV _LOGIC_ PACKED ARRAY (WIDTH, NAME)

The actual definitions are implementation-specific, but must not define an array type (see definition in 1ISO

9899-2001 clause 6.2.5). For example, a SystemVerilog simulator might define the latter macro as follows:
#define SV_LOGIC_ PACKED ARRAY (WIDTH,NAME) \
struct { svLogicVec32 _ unnamed [SV_CANONICAL SIZE(WIDTH)]; } NAME

E.12.4 Example 7 — Deprecated SystemVerilog 3.1a binary compatible application

SystemVerilog:

typedef struct {int x; int y;} pair;
import "DPI-3_1a" function void foo(input int il, pair i2, output logic [63:0]
03);

export "DPI-3.1a" function exported_sv_func;

function void exported_sv_func(input int i, output int o [0:7]);
begin ... end
endfunction

#include "svdpi.h"

typedef struct {int x; iInt y;} pair;

extern void exported_sv_func(int, int *); /* imported from SystemVerilog */
void foo(const int il, const pair *i2, svlLogicPackedArrRef* 03)

{
svLogicVec32 arr[SV_CANONICAL_SI1ZE(64)]; /* 2 chunks needed */

int tab[8];
printf('%d\n", i1);
arr[0].c = 12->x;
arr[0].d = 0;
arr[1].c = i2->y;
arr[1]-d = 0O;

svPutLogicVvec32(03, arr, 64);

/* call SystemVerilog */
exported_sv_func(il, tab); /* tab passed by reference */

}

E.12.5 Example 8 — Deprecated SystemVerilog 3.1a source compatible application

SystemVerilog:
typedef struct {int a; bit [6:1][1:8] b [65:2]; int c;} triple;
// troublesome mix of C types and packed arrays
import "DPI-3.1la" function void foo (input triple t);

export "DPI-3.1la" function exported sv_func;
function void exported sv_func (input int i, output logic [63:0] o);

begin ... end
endfunction

#include "svdpi.h"
#include "svdpi_src.h"
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typedef struct {
int a;
SV_BIT PACKED ARRAY (6*8, b) [64]; /* implementation specific representation
*
/
int c;
} triple;
/* Note that ’'b’ is defined as for ’'bit [6*8-1:0] b [63:0]' */

extern void exported sv_func (int, svLogicPackedArrRef); /* imported from
SystemVerilog */

void foo(const triple *t)

int j;

/* canonical representation */

svBitVec32 aB[SV_CANONICAL_SIZE(G*S)]; /* 6*%8 packed bits */
svLogicVec32 aL[SV_CANONICAL SIZE(64)];

/* implementation specific representation */
SV_LOGIC PACKED ARRAY (64, my tab) ;

printf ("%d %d\n", t->a, t->c);
for (i = 0; i < 64; i++) {
svGetBitVec32 (aB, (svBitPackedArrRef)&(t->b[i]), 6*8);

}

/* call SystemVerilog */
exported sv_func(2, (svLogicPackedArrRef)&my tab); /* by reference */
svGetLogicVec32 (aL, (svLogicPackedArrRef)&my tab, 64);

E.12.6 Example 9 — Deprecated SystemVerilog 3.1a binary compatible calls of export
functions

This example demonstrates the source compatibility include file svdpi src.h is not needed if a C function
dynamically allocates the data structure for simulator representation of a packed array to be passed to an
exported SystemVerilog function.

SystemVerilog:
export "DPI-3.1la" function myfunc;

function void myfunc (output logic [31:0] r);

#include "svdpi.h"
extern void myfunc (svLogicPackedArrRef r); /* exported from SV */

/* output logic packed 32-bits */

svLogicVec32 my r[SV_CANONICAL SIZE(32)];
/* my array, canonical representation */

/* allocate memory for logic packed 32-bits in simulator’s representation */
svLogicPackedArrRef r =
(svLogicPackedArrRef)malloc (svSizeOfLogicPackedArr (32)) ;
myfunc (r) ;
/* canonical <-- actual */
svGetLogicVec32 (my r, r, 32);
/* shall use only the canonical representation from now on */
free(r); /* don’'t need any more */
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MODIFY Annex F as follows:

Annex F
Include files svdpi.h

This annex shows the contents of the svdpi.h and-svdpi—sre-h include files. This is a normative include file
that must be provided by all SystemVerilog simulators. However, there is deprecated functionality at the
bottom of the file that need not be provided. This functionality is clearly delimited by comments in the file.

Implementations shall ensure that types uint8_t and uint32_t are defined, but the exact method of doing so is
not prescribed by the standard.. The section in the include file shown below is a suggested way of defining

uint8_t and uint32_t for a wide variety of SystemVerilog platforms.

1B level inilite inelude i it

#ifndef INCLUDED_SVDPI
#define INCLUDED SVDPI

#ifdef _ cplusplus
extern "C" {
#endif

/* Ensure that uint8_t and uint32_t are defined on all 0S platforms.

#if defined (_MSC VER)

typedef unsigned _ int32 uint32_t;
typedef unsigned _ int8 uint8 t;
#elif defined(_ MINGW32 )
#include <stdint.h>

#elif defined(_ linux)

#include <inttypes.h>

#else

#include <sys/types.h>

#endif

/* canonical representation */
#define sv 0 0
#define sv_1 1

#define sv_z 2 /*representationof 4-—stsecalarz—*/

#define sv_x 3 /* representationof 4-—st-scaltar *

/* common type for ’‘bit’ and ‘logic’ scalars. */

typedef unsigned-—echar uint8 t svScalar;
typedef svScalar svBit; /* scalar */
typedef svScalar svlLogic; /* scalar */

/*

* DPI representation of packed arrays.
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* 2-state and 4-state vectors, exactly the same as PLI's avalue/bvalue.
*
/
#ifndef VPI_VECVAL
#define VPI VECVAL
typedef struct vpi vecval {
uint32 t a;
uint32_t b;
} s_vpi vecval, *p vpi vecval;
#endif

/* (a chunk of) packed logic array */
typedef s vpi vecval svLogicVecVal;

/* (a chunk of) packed bit array */
typedef uint32 t svBitVecVal;

/* Number of chunks required to represent the given width packed array */
#define SV_PACKED DATA NELEMS (WIDTH) (((WIDTH) + 31) >> 5)

/*
* Since the contents of the unused bits is undetermined,
* the following macros can be handy.

*/
#define SV_MASK(N) (~(-1 << (N)))
#define SV _GET UNSIGNED BITS (VALUE, N) \
((N) == 32 ? (VALUE) : ((VALUE) & SV_MASK(N)))
#define SV _GET SIGNED BITS(VALUE, N) \
((N) == 32 ? (VALUE) : \
(((VALUE) & (1 << (N))) ? ((VALUE) | ~SV_MASK(N)) : ((VALUE) & SV_MASK(N))))

. 1 \ : o .
/ *

* Implementation-dependent representation.

*/

/*

* Return implementation version information string ("P1800-2005" or "SV3.la").
*/

const char* svDpiVersion() ;

/* a handle to a scope (an instance of a module or interface) */
typedef void* svScope;

/* a handle to a generic object (actually, unsized array) */
typedef void* svOpenArrayHandle;
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* Bit select utility functions.

*

Packed arrays are assumed to be indexed n-1:0,
where 0 is the index of least significant bit

*

*/

/* s=source, i=bit-index */
svBit svGetBitselBit(const svBitVecval* s, int i);
svLogic svGetBitsellLogic(const svLogicVecVal* s, int i);

/* d=destination, i=bit-index, s=scalar */
void svPutBitselBit(svBitVecvVal* d, int i, svBit s);
void svPutBitsellLogic(svLogicVecVal* d, int i, svLogic s);

N
*

Part select utility functions.

A narrow (<=32 bits) part select is extracted from the
source representation and written into the destination word.

Normalized ranges and indexing [n-1:0] are used for both arrays.

s=source, d=destination, i=starting bit index, w=width
like for variable part selects; limitations: w <= 32

ok ok % % ok X ok X

*/
void svGetPartselBit(svBitVecVal* d, const svBitVecVal* s, int i, int w);
void svGetPartsellLogic(svLogicVecVal* d, const svLogicVecVal* s, int i, int w);
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void svPutPartselBit(svBitVecVal* d, const svBitVecvVal s, int i, int w);
void svPutPartsellLogic(svLogicVecVal* d, const svlLogicVecvVal s, int i, int w);

Open array querying functions
These functions are modeled upon the SystemVerilog array
querying functions and use the same semantics.

If the dimension is 0, then the query refers to the
packed part of an array (which is one dimensional) .
Dimensions > 0 refer to the unpacked part of an array.

*
*
*
*
*
*
*
*

*

/

/* h= handle to open array, d=dimension */

int svLeft (const svOpenArrayHandle h, int d);

int svRight (const svOpenArrayHandle h, int d);

int svLow (const svOpenArrayHandle h, int d);

int svHigh(const svOpenArrayHandle h, int d);

int svIncrement (const svOpenArrayHandle h, int d);
int svLength (const svOpenArrayHandle h, int 4d);
int svDimensions (const svOpenArrayHandle h) ;

/*

* Pointer to the actual representation of the whole array of any type
* NULL if not in C layout

*/

void *svGetArrayPtr (const svOpenArrayHandle) ;

/* total size in bytes or 0 if not in C layout */
int svSizeOfArray (const svOpenArrayHandle) ;

/*

* Return a pointer to an element of the array

* or NULL if index outside the range or null pointer
*/

void *svGetArrElemPtr (const svOpenArrayHandle, int indxl, ...);

/* specialized versions for 1-, 2- and 3-dimensional arrays: */

void *svGetArrElemPtrl (const svOpenArrayHandle, int indx1);

void *svGetArrElemPtr2 (const svOpenArrayHandle, int indxl, int indx2);

void *svGetArrElemPtr3 (const svOpenArrayHandle, int indxl, int indx2, int indx3);

* Functions for copying from simulator storage into user space.

* These functions copy the whole packed array in either direction.
* The user i1s responsible for allocating an array to hold the

* canonical representation.

*/
/* s=source, d=destination */
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/* From user space into simulator storage */

void svPutBitArrElemVecVal (const svOpenArrayHandle d, const svBitVecVal* s,
int indxl, ...);

void svPutBitArrElemlVecVal (const svOpenArrayHandle d, const svBitVecVal* s,
int indx1) ;

void svPutBitArrElem2VecVal (const svOpenArrayHandle d, const svBitVecVal* s,
int indxl, int indx2);

void svPutBitArrElem3VecVal (const svOpenArrayHandle d, const svBitVecVal* s,
int indxl, int indx2, int indx3);

void svPutLogicArrElemVecVal (const svOpenArrayHandle d, const svLogicVecVal* s,
int indxl, ...);

void svPutLogicArrElemlVecVal (const svOpenArrayHandle d, const svLogicVecVal* s,
int indx1) ;

void svPutLogicArrElem2VecVal (const svOpenArrayHandle d, const svLogicVecVal* s,
int indxl, int indx2);

void svPutLogicArrElem3VecVal (const svOpenArrayHandle d, const svLogicVecVal* s,
int indxl, int indx2, int indx3);

——int indxl, int indx2, int indx3);

/* From simulator storage into user space */

void svGetBitArrElemVecVal (svBitVecVal* d, const svOpenArrayHandle s,
int indxl, ...);

void svGetBitArrElemlVecVal (svBitVecVal* d, const svOpenArrayHandle s,
int indx1);

void svGetBitArrElem2VecVal (svBitVecVal* d, const svOpenArrayHandle s,
int indxl, int indx2) ;

void svGetBitArrElem3VecVal (svBitVecVal* d, const svOpenArrayHandle s,
int indxl, int indx2, int indx3);

void svGetLogicArrElemVecVal (svLogicVecVal* d, const svOpenArrayHandle s,
int indxl, ...);

void svGetLogicArrElemlVecVal (svLogicVecVal* d, const svOpenArrayHandle s,
int indxl);

void svGetLogicArrElem2VecVal (svLogicVecVal* d, const svOpenArrayHandle s,
int indxl, int indx2) ;

void svGetLogicArrElem3VecVal (svLogicVecVal* d, const svOpenArrayHandle s,
int indxl, int indx2, int indx3) ;

svBit svGetBitArrElem(const svOpenArrayHandle s, int indxl, ...);

svBit svGetBitArrEleml (const svOpenArrayHandle s, int indxl);

svBit svGetBitArrElem2 (const svOpenArrayHandle s, int indxl, int indx2);

svBit svGetBitArrElem3 (const svOpenArrayHandle s, int indxl, int indx2, int
indx3) ;
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svLogic svGetLogicArrElem(const svOpenArrayHandle s, int indxl, ...);
svLogic svGetLogicArrEleml (const svOpenArrayHandle s, int indx1);
svLogic svGetLogicArrElem2 (const svOpenArrayHandle s, int indxl, int indx2);
svLogic svGetLogicArrElem3 (const svOpenArrayHandle s, int indxl, int indx2, int
indx3) ;
void svPutLogicArrElem(const svOpenArrayHandle d, svLogic value, int indxl, ...);
void svPutLogicArrEleml (const svOpenArrayHandle d, svLogic value, int indx1l) ;
void svPutLogicArrElem2 (const svOpenArrayHandle d, svLogic value, int indx1,
int indx2) ;
void svPutLogicArrElem3 (const svOpenArrayHandle d, svLogic value, int indxl, int
indx2,
int indx3);
void svPutBitArrElem(const svOpenArrayHandle d, svBit value, int indxl, ...);
void svPutBitArrEleml (const svOpenArrayHandle d, svBit value, int indx1);
void svPutBitArrElem2 (const svOpenArrayHandle d, svBit value, int indxl, int
indx2) ;
void svPutBitArrElem3 (const svOpenArrayHandle d, svBit value, int indxl, int
indx2,
int indx3) ;

/* Functions for working with DPI context funetions */
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* Retrieve the active instance scope currently associated with the executing
* imported function. Unless a prior call to svSetScope has occurred, this
* is the scope of the function’s declaration site, not call site.
* Returns NULL if called from C code that is *not* an imported function.
*
/

svScope svGetScope () ;

/*
* Set context for subsequent export function execution.
* This function must be called before calling an export function, unless
* the export function is called while executing an extern function. In that
* case the export function shall inherit the scope of the surrounding extern
* function. This is known as the "default scope".
* The return is the previous active scope (as per svGetScope)
*
/

svScope svSetScope (const svScope scope) ;

/* Gets the fully qualified name of a scope handle */
const char* svGetNameFromScope (const svScope) ;

/*

/* Retrieve svScope to instance scope of an arbitrary function declaration.
* (can be either module, program, interface, or generate scope)
* The return value shall be NULL for unrecognized scope names.
*/

svScope svGetScopeFromName (const char* scopeName) ;

/*

+* Store an arbitrary user data pointer for later retrieval by svGetUserData ()
The userKey is generated by the user. It must be guaranteed by the user to
be unique from all other userKey'’s for all unique data storage requirements
It is recommended that the address of static functions or variables in the
user’s C code be used as the userKey.

It is illegal to pass in NULL values for either the scope or userData
arguments. It is also an error to call svPutUserData() with an invalid
svScope. This function returns -1 for all error cases, 0 upon success. It is
suggested that userData values of 0 (NULL) not be used as otherwise it can
* be impossible to discern error status returns when calling svGetUserData ()
*

/

int svPutUserData (const svScope scope, void *userKey, void* userData) ;

/*

*
*
*
*
*
*
*
*
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+* Retrieve an arbitrary user data pointer that was previously
* stored by a call to svPutUserData (). See the comment above
* gvPutUserData () for an explanation of userKey, as well as
* restrictions on NULL and illegal svScope and userKey values.
* This function returns NULL for all error cases, 0 upon success.
* This function also returns NULL in the event that a prior call
* to svPutUserData() was never made.

void* svGetUserData (const svScope scope, void* userKey) ;

/* Returns the file and line number in the SV code from which the extern call
* was made. If this information available, returns TRUE and updates fileName
* and lineNumber to the appropriate values. Behavior is unpredictable if
* fileName or lineNumber are not appropriate pointers. If this information is
* not available return FALSE and contents of fileName and lineNumber not
* modified. Whether this information is available or not is implementation
* gpecific. Note that the string provided (if any) is owned by the SV
* implementation and is valid only until the next call to any SV function.

* Applications must not modify this string or free it

int svGetCallerInfo(char **fileName, int *lineNumber) ;

/*

* Returns 1 if the current execution thread is in the disabled state.
* Disable protocol must be adhered to if in the disabled state.

*/
int svIsDisabledState() ;

/*
* Imported functions call this API function during disable processing to
* acknowledge that they are correctly participating in the DPI disable protocol.
* This function must be called before returning from an imported function that
is
* in the disabled state.
*/
void svAckDisabledState() ;

/*

R R R R R R R R R R R
* DEPRECATED PORTION OF FILE STARTS FROM HERE.

* TEEE-P1800-compliant tools may not provide

* support for the following functionality.
R R R R R R R R R R R

*/
/*

* Canonical representation of packed arrays
* 2-gtate and 4-state vectors, modeled upon PLI's avalue/bvalue
*
/
#define SV_CANONICAL_SIZE(WIDTH) (((WIDTH) +31) >>5)
typedef unsigned int svBitVec32;/* (a chunk of) packed bit array */
typedef struct { unsigned int c; unsigned int d;}
svLogicVec32; /* (a chunk of) packed logic array */

/* reference to a standalone packed array */
typedef void* svBitPackedArrRef;
typedef void* svLogicPackedArrRef;

/*

* total size in bytes of the simulator's representation of a packed array
* width in bits

*/

int svSizeOfBitPackedArr (int width) ;

int svSizeOfLogicPackedArr (int width) ;

/* Translation between the actual representation and the canonical representation

*/

/* s=source, d=destination, w=width */
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/* actual <-- canonical */
void svPutBitVec32 (svBitPackedArrRef d, const svBitVec32* s, int w);
void svPutLogicVec32 (svLogicPackedArrRef d, const svLogicVec32* s, int w);

/* canonical <-- actual */
void svGetBitVec32 (svBitVec32* d, const svBitPackedArrRef s, int w);
void svGetLogicVec32 (svLogicVec32* d, const svLogicPackedArrRef s, int w);

/*
* Bit select functions
* Packed arrays are assumed to be indexed n-1:0,
* where 0 is the index of least significant bit

*/

/* s=source, i=bit-index */
svBit svGetSelectBit (const svBitPackedArrRef s, int 1i);
svLogic svGetSelectLogic (const svLogicPackedArrRef s, int 1i);

/* d=destination, i=bit-index, s=scalar */
void svPutSelectBit (svBitPackedArrRef d, int i, svBit s);
void svPutSelectLogic (svLogicPackedArrRef d, int i, svLogic s);

/*

functions for part select

*
*
* a narrow (<=32 bits) part select is copied between

* the implementation representation and a single chunk of

* canonical representation

* Normalized ranges and indexing [n-1:0] are used for both arrays:

* the array in the implementation representation and the canonical array.
*
*
*
*

s=source, d=destination, i=starting bit index, w=width
like for variable part selects; limitations: w <= 32

/

/* canonical <-- actual */

void svGetPartSelectBit (svBitVec32* d, const svBitPackedArrRef s, int i,
int w);

svBitVec32 svGetBits (const svBitPackedArrRef s, int i, int w);

svBitVec32 svGet32Bits (const svBitPackedArrRef s, int 1i); /* 32-bits */

unsigned long long svGet64Bits (const svBitPackedArrRef s, int i);

/* 64-bits */

void svGetPartSelectLogic (svLogicVec32* d, const svLogicPackedArrRef s, int i,
int w);

/* actual <-- canonical */

void svPutPartSelectBit (svBitPackedArrRef d, const svBitVec32 s, int i, int w);

void svPutPartSelectLogic (svLogicPackedArrRef d, const svLogicVec32 s, int 1,
int w);

/*
* Functions for open array translation between simulator and canonical
representations.
* These functions copy the whole packed array in either direction. The user is
* responsible for allocating an array in the canonical representation.

*/

/* s=source, d=destination */

/* actual <-- canonical */

void svPutBitArrElemVec32 (const svOpenArrayHandle d, const svBitVec32* s,
int indxl, ...);

void svPutBitArrElemlVec32 (const svOpenArrayHandle d, const svBitVec32* s, int
indx1) ;

void svPutBitArrElem2Vec32 (const svOpenArrayHandle d, const svBitVec32* s, int
indx1,
int indx2) ;

void svPutBitArrElem3Vec32 (const svOpenArrayHandle d, const svBitVec32* g,
int indx1l, int indx2, int indx3);

void svPutLogicArrElemVec32 (const svOpenArrayHandle d, const svLogicVec32* g,
int indx1l, ...);

void svPutLogicArrElemlVec32 (const svOpenArrayHandle d, const svLogicVec32* g,

-28-



int indx1l) ;

void svPutLogicArrElem2Vec32 (const svOpenArrayHandle d, const svLogicVec32* g,
int indx1l, int indx2);

void svPutLogicArrElem3Vec32 (const svOpenArrayHandle d, const svLogicVec32* g,
int indx1l, int indx2, int indx3);

/* canonical <-- actual */

void svGetBitArrElemVec32 (svBitVec32* d, const svOpenArrayHandle s, int indx1,
o)

void svGetBitArrElemlVec32 (svBitVec32* d, const svOpenArrayHandle s, int indx1l);

void svGetBitArrElem2Vec32 (svBitVec32* d, const svOpenArrayHandle s, int indxl,
int indx2) ;

void svGetBitArrElem3Vec32 (svBitVec32* d, const svOpenArrayHandle s,
int indxl, int indx2, int indx3);

void svGetLogicArrElemVec32 (svLogicVec32* d, const svOpenArrayHandle s, int
indx1,
o)

void svGetLogicArrElemlVec32 (svLogicVec32* d, const svOpenArrayHandle s, int
indx1) ;

void svGetLogicArrElem2Vec32 (svLogicVec32* d, const svOpenArrayHandle s, int
indx1,
int indx2) ;

void svGetLogicArrElem3Vec32 (svLogicVec32* d, const svOpenArrayHandle s,
int indxl, int indx2, int indx3);

/*

khkkhkhkkhkhkhkkhhkdhhkhkhkhdhkhhdhkhhhdhkhbdhkddhhdhdhhdhkhdhdhhddhddhrdhdhhrdrdxdx

* DEPRECATED PORTION OF FILE ENDS HERE.

khkkhkkhkkhkkhkhkdhhkhdhdhhdhkhhhdhhdhddhhdhdhhdhhdhdhhddhddhrdhdhhrdrdxdx

*/
#ifdef  cplusplus

#endif

#endif
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