Unification of DPI and VPI 4-state value representations

Follow up addenda to sv-cc errata 50.

General intent of proposal:

1- Unify the VPI and DPI canonical value representation for 4-state types by using the same type in both interfaces.

2- Deprecate, but not change, the DPI canonical value representation used in prior releases of the SystemVerilog standard.

3- Introduce a means for a user application to determine which version of the DPI standard is being followed by the simulator

4- Ensure that applications making use of the value representation in the SV 3.1 and SVS3.1 standards cannot be mistakenly linked against a simulator providing the VPI canonical value form. This will ensure that user applications, written with the prior versions of the standard in mind, will not silently produce erroneous results when run against a simulator providing the new representation.

NOTES:

1- the functions/types marked DEPRECATED in this proposal need not be present in a compliant implementation of the P1800 standard.

2- All functions accessing svLogicVec32 types will be deprecated and replaced by corresponding svLogicVecVal functions.

3- For look & feel continuity in the DPI interface, there will be a type alias in DPI mapping the VPI type name “s_vpi_vecval” to the name “svLogicVecVal”. The alias ensures that the C/C++ compiler will recognize that they types are identical and do not need casts to be assigned from one to the other.

Errata

Change:

E.6.7 Canonical representation of packed arrays

The Direct Programming Interface defines the canonical representation of packed 2-state (type svBitVec32)

and 4-state arrays (type svLogicVec32). This canonical representation is derived from on the Verilog legacy PLI’s avalue/bvalue representation of 4-state vectors. 

Library functions provide the translation between the representation used in a simulator and the canonical representation of packed arrays.

A packed array is represented as an array of one or more elements (of type svBitVec32 for 2-state values and svLogicVec32 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.

Table E-2 defines the encoding used for a packed logic array represented as svLogicVec32.

Table E-2: Encoding of bits in svLogicVec32

a b Value

0 0 0

0 1 z

1 0 1

1 1 x
To read as follows:

E.6.7 Canonical representation of packed arrays

The Direct Programming Interface defines the canonical representation of packed 2-state (type svBitVec32) and uses the same representation as vpi for 4-state arrays (type s_vpi_vecval). The prior type svLogicVec32 representation exists, but is deprecated in this standard.
Library functions provide the translation between the representation used in a simulator and the canonical representation of packed arrays.

A packed array is represented as an array of one or more elements (of type svBitVec32 for 2-state values and s_vpi_vecval 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.

Change:

E.9.1.2 Canonical representation of packed arrays

/* 2-state and 4-state vectors, modelled 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 a; unsigned int b;}

svLogicVec32; /* (a chunk of) packed logic array */
To read as follows:

E.9.1.2 Canonical representation of packed arrays

/* 2-state and 4-state vectors */

#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; /* DEPRECATED:representation of (a chunk of) packed logic array */

#ifndef VPI_VECVAL

#define VPI_VECVAL

typedef struct vpi_vecval

    uint32_t a; uint32_t b;

} s_vpi_vecval, *p_vpi_vecval;

#endif
typedef s_vpi_vecval svLogicVecVal; /* DPI 4-state value same as VPI vecval */
Change:

E.9.1.4 Translation between the actual representation and the canonical representation

/* functions for translation between the representation actually used by

simulator and the canonical representation */

/* s=source, d=destination, w=width */
/* 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);
To read:

E.9.1.4 Translation between the actual representation and the canonical representation

/* functions for translation between the representation actually used by

simulator and the canonical representation */

/* s=source, d=destination, w=width */
/* actual <-- canonical */

void svPutBitVec32 (svBitPackedArrRef d, const svBitVec32* s, int w);

void svPutLogicVec32 (svLogicPackedArrRef d,

  const svLogicVec32* s, int w); /* DEPRECATED */
void svPutVecVal (svLogicPackedArrRef d, const svLogicVecVal* s, int w);

/* canonical <-- actual */

void svGetBitVec32 (svBitVec32* d, const svBitPackedArrRef s, int w);

void svGetLogicVec32 (svLogicVec32* d,

  const svLogicPackedArrRef s, int w); /* DEPRECATED */
void svGetVecVal (svLogicVecVal* d, const svLogicPackedArrRef s, int w);
Change:

E.9.2 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.

#define SV_BIT_PACKED_ARRAY(WIDTH,NAME) ...

#define SV_LOGIC_PACKED_ARRAY(WIDTH,NAME) ...

The actual definitions are implementation-specific. For example, a SystemVerilog simulator might define the

later macro as follows.

#define SV_LOGIC_PACKED_ARRAY(WIDTH,NAME) \

svLogicVec32 NAME [ SV_CANONICAL_SIZE(WIDTH) ]
To read:

E.9.2 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.

#define SV_BIT_PACKED_ARRAY(WIDTH,NAME) ...

#define SV_LOGIC_PACKED_ARRAY(WIDTH,NAME) ...

The actual definitions are implementation-specific. For example, a SystemVerilog simulator might define the

later macro as follows.

#define SV_LOGIC_PACKED_ARRAY(WIDTH,NAME) \

svLogicVecVal NAME [ SV_CANONICAL_SIZE(WIDTH) ]
Change:

E.9.3 Example 2 — binary compatible application

SystemVerilog:

typedef struct {int a; int b;} pair;

import "DPI" function void foo(input int i1, pair i2, output logic [63:0] o3);

export "DPI" function exported_sv_func;

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

begin ... end

endfunction

C:

#include "svdpi.h"

typedef struct {int a; int b;} pair;

extern void exported_sv_func(int, int *); /* imported from SystemVerilog */

void foo(const int i1, const pair *i2, svLogicPackedArrRef o3)

{

svLogicVec32 arr[SV_CANONICAL_SIZE(64)]; /* 2 chunks needed */
int tab[8];

printf("%d\n", i1);

arr[1].c = i2->a;

arr[1].d = 0;

arr[2].c = i2->b;

arr[2].d = 0;

svPutLogicVec32 (o3, arr, 64);
To read:

E.9.3 Example 2 — binary compatible application

SystemVerilog:

typedef struct {int a; int b;} pair;

import "DPI" function void foo(input int i1, pair i2, output logic [63:0] o3);

export "DPI" function exported_sv_func;

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

begin ... end

endfunction

C:

#include "svdpi.h"

typedef struct {int a; int b;} pair;

extern void exported_sv_func(int, int *); /* imported from SystemVerilog */

void foo(const int i1, const pair *i2, svLogicPackedArrRef o3)

{

svLogicVecVal arr[SV_CANONICAL_SIZE(64)]; /* 2 chunks needed */
int tab[8];

printf("%d\n", i1);

arr[1].c = i2->a;

arr[1].d = 0;

arr[2].c = i2->b;

arr[2].d = 0;

svPutLogicVecVal (o3, arr, 64);
Change:

E.9.4 Example 3— source-level compatible application
…

void foo(const triple *i)

{

int j;

/* canonical representation */

svBitVec32 arr[SV_CANONICAL_SIZE(6*8)]; /* 6*8 packed bits */

svLogicVec32 aL[SV_CANONICAL_SIZE(64)];

/* implementation specific representation */

SV_LOGIC_PACKED_ARRAY(64, my_tab);

printf("%d %d\n", i->a, i->c);

for (j=0; j<64; j++) {

svGetBitVec32(arr, (svBitPackedArrRef)&(i->b[j]), 6*8);

...

exported_sv_func(2, (svLogicPackedArrRef)&my_tab); /* by reference */

svGetLogicVec32(aL, (svLogicPackedArrRef)&my_tab, 64);

...

}
NOTE—a, b, and c are directly accessed as fields in a structure. In the case of b, which represents unpacked array of

packed arrays, the individual element is accessed via the library function svGetBitVec32(), by passing its address to the function.
To read:

E.9.4 Example 3— source-level compatible application
…

void foo(const triple *i)

{

int j;

/* canonical representation */

svBitVec32 arr[SV_CANONICAL_SIZE(6*8)]; /* 6*8 packed bits */

svLogicVecVal aL[SV_CANONICAL_SIZE(64)];

/* implementation specific representation */

SV_LOGIC_PACKED_ARRAY(64, my_tab);

printf("%d %d\n", i->a, i->c);

for (j=0; j<64; j++) {

svGetBitVecVal(arr, (svBitPackedArrRef)&(i->b[j]), 6*8);

...

exported_sv_func(2, (svLogicPackedArrRef)&my_tab); /* by reference */

svGetLogicVecVal(aL, (svLogicPackedArrRef)&my_tab, 64);

...

}
NOTE—a, b, and c are directly accessed as fields in a structure. In the case of b, which represents unpacked array of

packed arrays, the individual element is accessed via the library function svGetBitVecVal(), by passing its address to the function.
Change:

E.10.3.2 Part selects
…

/* 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 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 i,

int w);
To read:

E.10.3.2 Part selects
…

/* 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 i); // 64-bits

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

int w); /* DEPRECATED */

void svGetPartSelectLogicVec(svLogicVecVal* 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 i,

int w); /* DEPRECATED */

void svPutPartSelectLogicVec(svLogicPackedArrRef d, const svLogicVecVal s, int i,

int w);
Change:

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 svBitVec32* s,

int indx1, ...);

void svPutBitArrElem1Vec32(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* s,

int indx1, int indx2, int indx3);

void svPutLogicArrElemVec32 (const svOpenArrayHandle d, const svLogicVec32* s,

int indx1, ...);

void svPutLogicArrElem1Vec32(const svOpenArrayHandle d, const svLogicVec32* s,

int indx1);

void svPutLogicArrElem2Vec32(const svOpenArrayHandle d, const svLogicVec32* s,

int indx1, int indx2);

void svPutLogicArrElem3Vec32(const svOpenArrayHandle d, const svLogicVec32* s,

int indx1, int indx2, int indx3);

/* canonical <-- actual */

void svGetBitArrElemVec32 (svBitVec32* d, const svOpenArrayHandle s,

int indx1, ...);

void svGetBitArrElem1Vec32(svBitVec32* d, const svOpenArrayHandle s,

int indx1);

void svGetBitArrElem2Vec32(svBitVec32* d, const svOpenArrayHandle s,

int indx1, int indx2);

void svGetBitArrElem3Vec32(svBitVec32* d, const svOpenArrayHandle s,

int indx1, int indx2, int indx3);

void svGetLogicArrElemVec32 (svLogicVec32* d, const svOpenArrayHandle s,

int indx1, ...);

void svGetLogicArrElem1Vec32(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 indx1, int indx2, int indx3);
To read 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 svBitVec32* s,

int indx1, ...);

void svPutBitArrElem1Vec32(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* s,

int indx1, int indx2, int indx3);

/* DEPRECATED svLogicVec32 FUNCTIONS */

void svPutLogicArrElemVec32 (const svOpenArrayHandle d, const svLogicVec32* s,

int indx1, ...);

void svPutLogicArrElem1Vec32(const svOpenArrayHandle d, const svLogicVec32* s,

int indx1);

void svPutLogicArrElem2Vec32(const svOpenArrayHandle d, const svLogicVec32* s,

int indx1, int indx2);

void svPutLogicArrElem3Vec32(const svOpenArrayHandle d, const svLogicVec32* s,

int indx1, int indx2, int indx3);

/* VecVal functions */

void svPutLogicArrElemVecVal (const svOpenArrayHandle d, const svLogicVecVal* s,

int indx1, ...);

void svPutLogicArrElem1VecVal(const svOpenArrayHandle d, const svLogicVecVal* s,

int indx1);

void svPutLogicArrElem2VecVal(const svOpenArrayHandle d, const svLogicVecVal* s,

int indx1, int indx2);

void svPutLogicArrElem3VecVal(const svOpenArrayHandle d, const svLogicVecVal* s,

int indx1, int indx2, int indx3);

/* canonical <-- actual */

void svGetBitArrElemVec32 (svBitVec32* d, const svOpenArrayHandle s,

int indx1, ...);

void svGetBitArrElem1Vec32(svBitVec32* d, const svOpenArrayHandle s,

int indx1);

void svGetBitArrElem2Vec32(svBitVec32* d, const svOpenArrayHandle s,

int indx1, int indx2);

void svGetBitArrElem3Vec32(svBitVec32* d, const svOpenArrayHandle s,

int indx1, int indx2, int indx3);

/* DEPRECATED svLogicVec32 FUNCTIONS */

void svGetLogicArrElemVec32 (svLogicVec32* d, const svOpenArrayHandle s,

int indx1, ...);

void svGetLogicArrElem1Vec32(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 indx1, int indx2, int indx3);

/* VecVal functions */
void svGetLogicArrElemVecVal (svLogicVecVal* d, const svOpenArrayHandle s,

int indx1, ...);

void svGetLogicArrElem1VecVal(svLogicVecVal* d, const svOpenArrayHandle s,

int indx1);

void svGetLogicArrElem2VecVal(svLogicVecVal* d, const svOpenArrayHandle s,

int indx1, int indx2);

void svGetLogicArrElem3VecVal(svLogicVecVal* d, const svOpenArrayHandle s,

int indx1, int indx2, int indx3);
