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Chapter 1

Array Descriptor Library

Fortran 90 (and later) compilers pass array-valued parameters via an array descriptor
(sometimes called a dope vector). The Chasm library provides C functions to access
elements in an array descriptor.

The API for the array descriptor library is divided into several groups:

 Creation and initialization of an array descriptor:

1. createArrayDesc_F90Vendor()
2. setArrayDesc_F90Vendor()
3. resetArrayDesc_F90Vendor()
¢ Creation and initialization of a temporary, array and hidden descriptor pair, used
in a procedure call:
1. copyToArrayDescAndHidden_F90Vendor()
2. createArrayDescAndHidden_F90Vendor()
3. freeArrayDescAndHidden_F90Vendor()

* Access functions:

1. getArrayBaseAddress_F90Vendor()
2. getArraySize_F90Vendor()

3. getArrayLowerBound_F90Vendor()
4. getArrayExtent_F90Vendor()

5. getArrayStrideMult_F90Vendor()

« Miscellaneous helper functions:

1. getArrayDescSize F90Vendor()
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. hiddenArrayDescType_F90Vendor()
. verifyArrayDesc_F90Vendor()

. nullifyArrayDesc_F90Vendor()

. printArrayDesc_F90Vendor()

. equalsArrayDesc_F90Vendor()

. getMangledName_F90Vendor()

. F90_SetCCFunctions_F90Vendor()
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Chapter 2

Chasm Module Index

2.1 Chasm Modules

Here is a list of all modules:

Createand Initialize . . . . . . . . . . . . . . .. .o
ProcedureCalls . . . . . . . . . . . . . . . e
ACCESSOIS . . . . . i e e e e e
Miscellaneous
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Chapter 3

Chasm Data Structure Index

3.1 Chasm Data Structures

Here are the data structures with brief descriptions:

F90_CompilerCharacteristic§CompilerCharacteristics contains function
pointers that provide a generic interface to the array descriptor li-
brary) . . . . 23
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Chapter 4

Chasm File Index

4.1 Chasm File List

Here is a list of all files with brief descriptions:

CompilerCharacteristics.h. . . . . . . ... ... ... . .. 27
F90Vendor.HFunction declarations for the Chasm array-descriptor library 30.
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Chapter 5

Chasm Module Documentation

5.1 Create and Initialize

Functions in this group are used to create and initialize an array descriptor.

Functions

 void x createArrayDesc_F90Vend(roid xdesc, voidkhidden, int rankF90_-
DescTypedesc_type)

Creates an array descriptor by copying an existing array and hidden descriptor pair.

« int setArrayDesc_F90Vend¢void xdesc, voidbase_addr, int rani90_Desc-
Type desc_type, F90_ArrayDataType data_type, unsigned long element_size,
const long«lowerBound, const unsigned lorgxtent, const longstrideMult)

Sets the elements of a preallocated array descriptor.

« int resetArrayDesc_F90Venddvoid xdesc, void«base addr, int rank, const
long «lowerBound, const unsigned lorgxtent, const longstrideMult)

Resets the elements of a preallocated array descriptor.

5.1.1 Detailed Description

Functions in this group are used to create and initialize an array descriptor.

Descriptors created by these functions may be permanently stored in C (as long as the
array associated with the descriptor has not freed; it is an error to use a descriptor if the
associated array has been freed). However, these descriptors cannot be directly used
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in a procedure call to Fortran as the call may require a hidden descriptor parameter
(depending on the Fortran compiler). Descriptors created by these functions must first
be converted to a descriptor and hidden descriptor pair by a function iRtbeedure

Call" group.

5.1.2 Function Documentation

5.1.2.1 void createArrayDesc_F90Vendor (void« desg void * hidden int rank,
F90_DescTypealesc_typge

Creates an array descriptor by copying an existing array and hidden descriptor pair.

This function is used when passing an array from Fortran to C. The array and hidden
descriptor input parameters are obtained from the Fortran calling procedure; they must
not be otherwise stored or saved.

The returned descriptor cannot be directly used in calls to Fortran because a hidden de-
scriptor may be required by some compilers. The created descriptor may be copied
to a descriptor and hidden descriptor pair by eitbezateArrayDescAndHidden_-
F90Vendor(Xfor a C call to Fortran) or bgopyToArrayDescAndHidden_F90Vendor()

(for modifying an array pointer on return from a Fortran call tol@te, it is the callers
responsibility to free the returned descriptor.

See also:
setArrayDesc_F90Vendor()
resetArrayDesc_F90Vendor()

Parameters:
descthe array descriptor (from Fortran call stack) to copy (in parameter).

hidden hidden descriptor (from Fortran call stack; in parameter).
rank the rank of the array (in parameter).
desc_typetype of the source descriptor (in parameter).

Returns:
a newly allocated array descriptor.

5.1.2.2 intresetArrayDesc_F90Vendor (void: desg void x base_addrint rank,
const long= lowerBound const unsigned long« extent const longx
strideMult)

Resets the elements of a preallocated array descriptor.

The descriptor must have been previously initialized by eiteetArrayDesc_-
F90Vendor()or createArrayDesc_F90Vendor(Jhe rank, data type and element size
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of the array MUST NOT changéote, at leastgetArrayDescSize_F90Vendoffytes
must have been allocated for the descriptor.

Parameters:
desc a previously initialized array descriptor (memory created and freed by caller;
inout parameter).

base_addrthe base address of the array (in parameter).

rank the rank of the array (in parameter).

lowerBound array[rank] of lower bounds for the array (in parameter).
extent array[rank] of extents for the array (in elements; in parameter).

strideMult array[rank] of distances between successive elements (in bytes; in pa-
rameter).

Returns:
0 if successful (nonzero on error).

5.1.2.3 int setArrayDesc_F90Vendor (void: des¢ void x base_addrint rank,
F90_DescTypalesc_typeF90_ArrayDataType data_typeunsigned long
element_sizeconst longx* lowerBound const unsigned longx extent
const longsx strideMult)

Sets the elements of a preallocated array descriptor.

This function is used when memory for an array has been created in C and the C array
is to be subsequently passed to a Fortran procedure.

The initialized descriptor cannot be directly used in calls to Fortran because a hid-
den descriptor parameter may be required by some compilers. The initialized descrip-
tor may be copied to a descriptor and hidden descriptor pair by eitieateArray-
DescAndHidden_F90Vendor(Jor a C call to Fortran) or byopyToArrayDescAnd-
Hidden_F90Vendor(ffor modifying an array pointer on return from a Fortran call to
C).

Memory for the descriptor is allocated and freed by the caller. The size of descriptor
must be at leagietArrayDescSize F90Vendotiytes.

See also:
createArrayDesc_F90Vendor()
resetArrayDesc_F90Vendor()

Parameters:
desc an uninitialized array descriptor (memory created and freed by caller; out
parameter).

base_addrthe base address of the array (in paramemter).
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rank the rank of the array (in parameter).

desc_typetype of the descriptor (in parameter).

data_typedata type of an array element (in parameter).
element_sizesize of an array element (in parameter).

lowerBound array[rank] of lower bounds for the array (in parameter).
extent array[rank] of extents for the array (in elements; in parameter).

strideMult array[rank] of distances between successive elements (in bytes; in pa-
rameter).

Returns:
0 if successful (nonzero on error).
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5.2 Procedure Calls

Functions in this group are used to create (or copy to) a temporary array and hidden
descriptor pair used in a procedure call.

Functions

« int copyToArrayDescAndHidden_F90Vendroid xsrc, int rank,F90_Desc-
Typedesc_type, voigdesc, void<hidden)

Copies an array descriptor to an array and hidden descriptor pair.

« int createArrayDescAndHidden_F90Vendwoid xsrc, int rank,F90_DescType
desc_type, voidxdesc, voids«xhidden)

Creates an array and hidden descriptor pair from an existing descriptor.

e int freeArrayDescAndHidden F90VendafF90_ DescTypedesc_type, void
xdesc, voidkhidden)

Frees an array and hidden descriptor pair created by a caktteateArrayDescAnd-
Hidden_F90Vendor()

5.2.1 Detailed Description
Functions in this group are used to create (or copy to) a temporary array and hidden
descriptor pair used in a procedure call.

Note that descriptors created or intialized by functions in'tiecate and Initialize"
group cannot be used directly in a procedure call, but must first be copied by one of the
functions in this group.

5.2.2 Function Documentation

5.2.2.1 int copyToArrayDescAndHidden_F90Vendor (voidk src, int rank,
F90_DescTypalesc_typgvoid = desg void = hidden)

Copies an array descriptor to an array and hidden descriptor pair.

This function may be used to modify an array pointer on the return of a Fortran call to
C. The source descriptor must have been created by a call to eideeArrayDesc_-
F90Vendor(Jor setArrayDesc_F90Vendor()

See also:
createArrayDescAndHidden_F90Vendor()
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Parameters:
src the source descriptor (in parameter).

rank the rank of the source and destination arrays (in parameter).
desc_typetype of the source and destination descriptors (in parameter).
desc the destination array descriptor (from Fortran call stack; out parameter).

hidden the destination hidden descriptor (from Fortran call stack; out parameter).

Returns:
0 if successful (nonzero on error).

5.2.2.2 int createArrayDescAndHidden_F90Vendor (voidk src, int rank,
F90_DescTypealesc_typevoid xx desg void #x hidden)

Creates an array and hidden descriptor pair from an existing descriptor.

This function may used in calling a Fortran procedure from C (with an array-valued
parameter). The source descriptor must have been created by a call tocegthter
ArrayDesc_F90Vendor@Qr setArrayDesc_F90Vendor()

Note, the companion function freeArrayDescWithHidden_F90Vendor() must be called
to free the parameters desc and hidden after use (lifetime must not exceed that of the
source descriptor).

See also:
copyToArrayDescAndHidden_F90Vendor()

Parameters:
src the source descriptor (in parameter).

rank the rank of the source and destination arrays (in parameter).
desc_typetype of the source and destination descriptors (in parameter).

descon return, contains address of created array descriptor (to be passed to For-
tran; out parameter).

hidden on return, contains address of hidden form of the array descriptor (to be
passed to Fortran; out parameter).

Returns:
0 if successful (honzero on error).
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5.2.2.3 int freeArrayDescAndHidden_F90Vendor F90_DescTypalesc_typge
void x desc void x hidden)

Frees an array and hidden descriptor pair created by a calettte ArrayDescAnd-
Hidden_F90Vendor()

Parameters:
desc_typetype of the descriptor (in parameter).

desc address of descriptor to be freed (inout parameter).
hidden address of hidden form of the descriptor to be freed (inout parameter).

Returns:
0 if successful (nonzero on error).

Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen
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5.3 Accessors

Functions in this group provide access to information contained in an array de-
scriptor obtained by a call to eithereateArrayDesc_F90Vendoigy setArrayDesc_-
F90Vendor()

Functions

* void x getArrayBaseAddress_F90Vendeopnst void«desc, int rank)
Returns a pointer to the base address of the array.

* unsigned longyetArraySize F90Venddconst voiddesc, int rank)
Returns the array size (in elements).

* long getArrayLowerBound_F90Venddconst void«desc, int rank, int dim)
Returns the lower bound for the given dimension.

 unsigned longjetArrayExtent_ F90Venddconst voidkdesc, int rank, int dim)
Returns the extent of the array for the given dimension (in elements).

* longgetArrayStrideMult_F90Venddconst void«desc, int rank, int dim)
Returns the distance between successive elements (in bytes).

5.3.1 Detailed Description

Functions in this group provide access to information contained in an array de-
scriptor obtained by a call to eithereateArrayDesc_F90Vendougy setArrayDesc_-
F90Vendor()

5.3.2 Function Documentation
5.3.2.1 void getArrayBaseAddress_F90Vendor (const void desg int rank)

Returns a pointer to the base address of the array.

Parameters:
desc array descriptor (in parameter).

rank the rank of the array (in parameter).

Returns:
the base address of the array.
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5.3.2.2 unsigned long getArrayExtent_F90Vendor (const void desg int rank,
int dim)

Returns the extent of the array for the given dimension (in elements).

Parameters:
desc array descriptor (in parameter).

rank the rank of the array (in parameter).

dim the dimension (in parameter).

Returns:
the array extent for the given dimension (in elements).

5.3.2.3 long getArrayLowerBound_F90Vendor (const voic desg int rank, int
dim)

Returns the lower bound for the given dimension.

Parameters:
desc array descriptor (in parameter).

rank the rank of the array (in parameter).

dim the dimension (in parameter).

Returns:
the lower bound of the array for the given dimension.

5.3.2.4 unsigned long getArraySize F90Vendor (const voiddesg int rank)

Returns the array size (in elements).

Parameters:
desc array descriptor (in parameter).

rank the rank of the array (in parameter).

Returns:
the array size.
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5.3.2.5 long getArrayStrideMult_F90Vendor (const voidk desg int rank, int
dim)

Returns the distance between successive elements (in bytes).

Parameters:
desc array descriptor (in parameter).

rank the rank of the array (in parameter).
dim the dimension (in parameter).

Returns:
the array stride for the given dimension (in bytes).
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5.4 Miscellaneous

This group of functions contains various miscellaneous helper functions.

Functions

 unsigned longyetArrayDescSize_F90Vend(@nt rank)
Returns the size of an array descriptor (in bytes).

* F90_HiddenDescType hiddenArrayDescType_F90Vendor (F90_DescType
desc_type)

Returns the type of hidden descriptor used by the compiler for the given descriptor
type.

« int verifyArrayDesc_F90Venddgconst voidsdesc, int rank)

Verify an array descriptor.

« int nullifyArrayDesc_F90Vendofvoid xdesc, int rank)
Nullify an array descriptor.

« int printArrayDesc_F90Venddconst void«desc, int rank)

Prints all fields in the array descriptor.

* int equalsArrayDesc_F90Venddconst void xdescl, const voidkdesc2, int
rank)

Determines if two descriptors are equal (equivalent).

¢ charx getMangledName_F90Vendonst chaxfun_name, const chamod_-
name)

Returns the symbol name of a module procedure, if the module name is not null,
otherwise returns the name of the procedure.

« void F90_SetCCFunctions_F90Vend&®90_CompilerCharacteristiegc)
Set CompilerCharacteristics function pointers for a particular compiler.

5.4.1 Detailed Description

This group of functions contains various miscellaneous helper functions.

Note that all descriptor parameters in this function group must have been obtained by
a call to eithercreateArrayDesc_F90Vendodj) setArrayDesc_F90Vendor()

Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen
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5.4.2 Function Documentation

5.4.2.1 intequalsArrayDesc_F90Vendor (const void desc] const void* desc2
int rank)

Determines if two descriptors are equal (equivalent).

Parameters:
desclfirst descriptor (in parameter).

desc2second descriptor (in parameter).
rank the rank of the array (in parameter).

Returns:
1 if equal, O otherwise.

5.4.2.2 void F90_SetCCFunctions_F90VendoFQ0_CompilerCharacteristics*
co)
Set CompilerCharacteristics function pointers for a particular compiler.

This function is called by the generic (and globB§0_SetCompilerCharacteristics()
function to provide a generic interface to the Chasm array-descriptor library.

Parameters:
cc theF90_CompilerCharacterististruct (out parameter).

5.4.2.3 unsigned long getArrayDescSize F90Vendor (irank)

Returns the size of an array descriptor (in bytes).

Parameters:
rank the rank of the array (in parameter).

Returns:
the descriptor size (in bytes).

5.4.2.4 chak getMangledName_F90Vendor (const chax fun_name const char
x mod_namé

Returns the symbol name of a module procedure, if the module name is not null, oth-
erwise returns the name of the procedure.

Note that static memory is used for the return value so it must be copied if retained
because the memory is overwritten at each call.
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Parameters:
fun_name the name of the procedure (in parameter).

mod_namethe module name (in parameter). Should be NULL if a global proce-
dure rather than a module procedure.

Returns:
the symbol name.

5.4.2.5 F90_HiddenDescTypehiddenArrayDescType F90Vendor
(F90_DescTypealesc_type

Returns the type of hidden descriptor used by the compiler for the given descriptor
type.

Parameters:
desc_typetype of the descriptor (in parameter).

Returns:
the hidden descriptor type.

5.4.2.6 int nullifyArrayDesc_F90Vendor (void* desg int rank)

Nullify an array descriptor.

This sets elements of the array descriptor so that the Fortran nullify intrinsic will return
false, given the associated array.

Parameters:
desc array descriptor (inout parameter).

rank the rank of the array (in parameter).

Returns:
0 if successful (honzero on error).

5.4.2.7 int printArrayDesc_F90Vendor (const voidk desg int rank)

Prints all fields in the array descriptor.

Parameters:
desc array descriptor (in parameter).

rank the rank of the array (in parameter).

Returns:
0 if successful (nonzero on error).

Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen



22 Chasm Module Documentation

5.4.2.8 intverifyArrayDesc_F90Vendor (const void: desg int rank)

Verify an array descriptor.

This function does what it can (given only the limited information in the descriptor) to
verify that the elements of the array descriptor are correct (i.e., self consistent).

Parameters:
desc array descriptor (in parameter).

rank the rank of the array (in parameter).

Returns:
0 if the descriptor is valid, nonzero otherwise.
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Chapter 6

Chasm Data Structure
Documentation

6.1 F90 CompilerCharacteristics Struct Reference

CompilerCharacteristics contains function pointers that provide a generic interface to
the array descriptor library.

#include  <CompilerCharacteristics.h >

Data Fields

« int(x setArrayDesg(void xdesc, voidkbase_addr, int rank90 DescTypé&ind,
F90_ArrayDataType data_type, unsigned long element_size, constlmmgr-
Bound, const unsigned longxtent, const longstrideMult)

* int(x resetArrayDes{(void xdesc, voidbase_addr, int rank, const lontpwer-
Bound, const unsigned longxtent, const longstrideMult)

« void x(x createArrayDes{(void xdesc, voidthidden, int rank[F90_DescType
kind)

 int(x createArrayDescAndHidde)(void xsrc, int rank, FO90_DescTypekind,
void sxdesc, void«xhidden)

e int(x freeArrayDescAndHidden)(F90_DescTypekind, void xdesc, void
«xhidden)

« int(x copyToArrayDescAndHiddelvoid xsrc, int rank,F90_DescTypeind,
void xdest, void«<hidden)

« void x(x getArrayBaseAddreggconst void«desc, int rank)

 unsigned long( getArraySizée)(const voidkdesc, int rank)

« long(x getArrayLowerBound(const void«desc, int rank, int dim)
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* unsigned long( getArrayExtenj(const void«desc, int rank, int dim)

* long(x getArrayStrideMulf)(const void«desc, int rank, int dim)

* unsigned longf getArrayDescSiz¥(int rank)

* int(x nullifyArrayDesc)(void xdesc, int rank)

* int(x verifyArrayDesc)(const void«desc, int rank)

» F90_HiddenDescTyge hiddenArrayDescTypHF90_DescTypéind)

 charx(x getMangledNamg(const chaxfun_name, const chamod_name)

* int(x printArrayDesc)(const voidxdesc, int rank)

* int(x equalsArrayDesy(const void«desc2, const voiddescl, int rank)

6.1.1 Detailed Description

CompilerCharacteristics contains function pointers that provide a generic interface to
the array descriptor library.

This struct contains a pointer for each function that is needed for manipulating fortran
array descriptors. ThE90_SetCompilerCharacteristicfgnction is used to initialize
the function pointers to the correct vendor-specific function.

See also:
F90_SetCompilerCharacteristics()
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6.1.2 Field Documentation

6.1.2.1 int¢ copyToArrayDescAndHidden)(voidx src, int rank, F90_DescType
kind, void x dest, void« hidden )

6.1.2.2 void(x createArrayDesqg(void+ desc, void: hidden, int rank,
F90_DescTypekind )

6.1.2.3 int createArrayDescAndHidden)(voidx src, int rank, F90_DescType
kind, void x* desc, void-x hidden )

6.1.2.4 int¢ equalsArrayDesq(const void« desc2, const void descl, int rank)

6.1.2.5 int¢ freeArrayDescAndHidden)(F90_DescTypekind, void desc, voick
hidden)

6.1.2.6 void(x getArrayBaseAddresg(const voidk desc, int rank)

6.1.2.7 unsigned long( getArrayDescSizg(int rank)

6.1.2.8 unsigned long( getArrayExtent)(const voidk desc, int rank, int dim)
6.1.2.9 long¢ getArrayLowerBound)(const voidk desc, int rank, int dim)
6.1.2.10 unsigned long{ getArraySize)(const void« desc, int rank)

6.1.2.11 long¢ getArrayStrideMult )(const voidk desc, int rank, int dim)

6.1.2.12 chax(x getMangledNamg(const char fun_name, const chas
mod_name)

6.1.2.13 F90_HiddenDescTypéx hiddenArrayDescType)(FO0_DescTypekind)
6.1.2.14 int§ nullifyArrayDesc )(void= desc, int rank)

6.1.2.15 int printArrayDesc )(const void« desc, int rank)

6.1.2.16 int resetArrayDesqg(void« desc, void base_addr, int rank, const

long* lowerBound, const unsigned long extent, const long strideMult

)

6.1.2.17 intk setArrayDesq(void« desc, void base_addr, int rank,
F90_DescTypekind, F90_ArrayDataType data_type, unsigned long
element_size, const longlowerBound, const unsigned long extent,
const longk strideMult )

constvoickdescintrank
Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen
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Chasm File Documentation

7.1 CompilerCharacteristics.h File Reference

#include "F90ArrayDataType.h"

Data Structures

* structF90_CompilerCharacteristics

CompilerCharacteristics contains function pointers that provide a generic interface
to the array descriptor library.

Enumerations

e enumF90_DescTypé
FO0_Array F90_PointerF90_ArrayPointerF90_ArrayPointerinDerived
F90_DerivedPointeiF90_NonArray}
F90_DescType describes the type of the array descriptor.
e enumF90_HiddenDescTypg F90_HiddenF90_NoHiddenF90_PointerWith-
HiddenDesg

F90_HiddenDescType describes the types of hidden descriptor arguments used by a
compiler.
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Functions

* int FO0_SetCompilerCharacteristi¢s90_CompilerCharacteristicscc, const
charxcompiler)

Sets the CompilerCharacteristics function pointers for the given compiler.

7.1.1 Enumeration Type Documentation
7.1.1.1 enunF90_DescType

F90_DescType describes the type of the array descriptor.

The descriptor layout can depend on how the array-valued paramater is declared.

Enumeration values:
F90_Array an array (e.g., integer :: a(’))

F90_Pointer a pointer (e.g., integer, pointer :: p)
F90_ArrayPointer an array pointer (e.g., integer, pointer :: pa(:) )
F90_ArrayPointerInDerived an array pointer within a derived type
F90_DerivedPointer pointer to a derived type

F90_NonArray not an array or pointer type

7.1.1.2 enunF90_HiddenDescType

F90_HiddenDescType describes the types of hidden descriptor arguments used by a
compiler.

Hidden descriptors arguments may be passed at the end of the formal parameter list by
some compilers. Most compilers pass explicitly-defined array parameters via a descrip-
tor (F90_NoHidden). However, in some instances, a compiler may place a pointer to
the base of the array in the formal parameter slot and pass a hidden descriptor argument
after the formal parameters (F90_PointerWithHiddenDesc).

Enumeration values:
F90_Hidden has a hidden param
F90_NoHidden has no hidden parameter

F90_PointerwithHiddenDesc array pointer passed with a hidden descriptor ar-
gument

Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen
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7.1.2 Function Documentation

7.1.2.1 int F90_SetCompilerCharacteristicsk90_CompilerCharacteristicsx
cc, const charx compiler)

Sets the CompilerCharacteristics function pointers for the given compiler.

Delegates the actual setting of function pointers to the vendor-specific fuk@n
SetCCFunctions_F90Vendar(Yhe current set of supported compilers is {"Absoft",
"Alpha", "IBMXL", "Intel", "Lahey", "MIPSpro", "NAG", "SUNWspro"}.

Parameters:
cc the CompilerCharacteristics struct

compiler the name of the compiler

Returns:
0 if successful (nonzero on error)
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7.2 F90Vendor.h File Reference

Function declarations for the Chasm array-descriptor library.
#include  <stdio.h >

#include  <CompilerCharacteristics.h >

Functions

* void *x createArrayDesc_F90Vend¢roid «xdesc, void«hidden, int rankF90_-
DescTypedesc_type)

Creates an array descriptor by copying an existing array and hidden descriptor pair.

* int setArrayDesc_F90Vendd¢void xdesc, voidkbase addr, int rank90_Desc-
Type desc_type, F90_ArrayDataType data_type, unsigned long element_size,
const long«lowerBound, const unsigned lorgxtent, const longstrideMult)

Sets the elements of a preallocated array descriptor.

* int resetArrayDesc_F90Venddvoid xdesc, voidxbase_addr, int rank, const
long xlowerBound, const unsigned lorgxtent, const longstrideMult)

Resets the elements of a preallocated array descriptor.

* int copyToArrayDescAndHidden_F90Vendéroid xsrc, int rank,F90_Desc-
Typedesc_type, voiddesc, voidhidden)

Copies an array descriptor to an array and hidden descriptor pair.

* int createArrayDescAndHidden_F90Vendwoid «src, int rankF90_DescType
desc_type, voids«desc, void«xhidden)

Creates an array and hidden descriptor pair from an existing descriptor.

* int freeArrayDescAndHidden_F90Vendo{F90_ DescTypedesc_type, void
xdesc, voidkhidden)

Frees an array and hidden descriptor pair created by a caktteateArrayDescAnd-
Hidden_F90Vendor()

* void x getArrayBaseAddress_F90Vendepnst void«desc, int rank)
Returns a pointer to the base address of the array.

* unsigned longyetArraySize_F90Venddconst void«desc, int rank)
Returns the array size (in elements).

* longgetArrayLowerBound_F90Venddgconst void«desc, int rank, int dim)
Returns the lower bound for the given dimension.
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« unsigned longyetArrayExtent_F90Venddconst void«desc, int rank, int dim)
Returns the extent of the array for the given dimension (in elements).

« long getArrayStrideMult_F90Venddconst void«desc, int rank, int dim)
Returns the distance between successive elements (in bytes).

« unsigned longjetArrayDescSize_F90Vend(nt rank)
Returns the size of an array descriptor (in bytes).

* F90_HiddenDescType hiddenArrayDescType_ F90Vendor(F90_DescType
desc_type)

Returns the type of hidden descriptor used by the compiler for the given descriptor

type.

« int verifyArrayDesc_F90Venddiconst void«desc, int rank)
Verify an array descriptor.

« int nullifyArrayDesc_F90Vendofvoid xdesc, int rank)
Nullify an array descriptor.

« int printArrayDesc_F90Venddonst void«desc, int rank)
Prints all fields in the array descriptor.

* int equalsArrayDesc_F90Venddconst void xdescl, const voidkdesc2, int
rank)

Determines if two descriptors are equal (equivalent).

¢ charx getMangledName_F90Vendonst charxfun_name, const chamod_-
name)

Returns the symbol name of a module procedure, if the module name is not null,

otherwise returns the name of the procedure.

« void F90_SetCCFunctions_F90Vend&®90_CompilerCharacteristiegc)
Set CompilerCharacteristics function pointers for a particular compiler.

7.2.1 Detailed Description

Function declarations for the Chasm array-descriptor library.

Fortran 90 (and later) compilers pass array-valued parameters via an array descriptor
(sometimes called a dope vector). The Chasm library provides C functions to get and
set array-descriptor elements. This file declares the API for the array-descriptor library.
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Note that separate global functions are provided for each Fortran compiler with vendor
name appended to the generic function name. In this file, F90Vendor is used in place
of a specific compiler vendor. A generic interface is available via function pointers
in the FO0_CompilerCharacteristictruct. These function pointers are set with the
F90_SetCompilerCharacteristicégnction.

Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen



Index

Accessorsl6

CompilerCharacteristics.B7
F90_Array,28
F90_ArrayPointer28
F90_ArrayPointerinDerive®8
F90_DerivedPointei28
F90_Hidden28
F90_NoHidden28
F90_NonArray28
F90_Pointer28
F90_PointerWithHiddenDes28

CompilerCharacteristics.h
FO0_DescType28
F90_HiddenDescType3

F90_SetCompilerCharacteristics,

29
copyToArrayDescAndHidden
F90_CompilerCharacteristic6
copyToArrayDescAndHidden_-
F90Vendor
group2,13
Create and Initialize9
createArrayDesc
F90_CompilerCharacteristicg6
createArrayDesc_F90Vendor
groupl,10
createArrayDescAndHidden
F90_CompilerCharacteristicg6
createArrayDescAndHidden_-
F90Vendor
group2,14

equalsArrayDesc
F90_CompilerCharacteristicg6

equalsArrayDesc_F90Vendor
group4,20

FO0_Array
CompilerCharacteristics.28
F90_ArrayPointer
CompilerCharacteristics.28
F90_ArrayPointerinDerived
CompilerCharacteristics.28
F90_CompilerCharacteristic83
F90_CompilerCharacteristics
copyToArrayDescAndHidder26
createArrayDes@6
createArrayDescAndHidde&6
equalsArrayDes@6
freeArrayDescAndHidder2,6
getArrayBaseAddres26
getArrayDescSize26
getArrayExtent26
getArrayLowerBound26
getArraySize 26
getArrayStrideMult26
getMangledName}6
hiddenArrayDescType6
nullifyArrayDesc,26
printArrayDesc26
resetArrayDes6
setArrayDesc26
verifyArrayDesc,26
F90_DerivedPointer
CompilerCharacteristics.28
F90_DescType
CompilerCharacteristics.28
F90_Hidden
CompilerCharacteristics.B8
F90_HiddenDescType
CompilerCharacteristics.28
F90_NoHidden
CompilerCharacteristics.28
F90_NonArray



34

INDEX

CompilerCharacteristics.RB8
F90_Pointer
CompilerCharacteristics.B28
F90_PointerWithHiddenDesc
CompilerCharacteristics.B28
F90_SetCCFunctions_F90Vendor
group4,20
F90_SetCompilerCharacteristics
CompilerCharacteristics.29
F90Vendor.h30
freeArrayDescAndHidden
F90_CompilerCharacteristicg6
freeArrayDescAndHidden_F90Vendor
group2,14

getArrayBaseAddress
F90_CompilerCharacteristic6

getArrayBaseAddress_F90Vendor
group3,16

getArrayDescSize
F90_CompilerCharacteristicg6

getArrayDescSize F90Vendor
group4,20

getArrayExtent
F90_CompilerCharacteristicg6

getArrayExtent_F90Vendor
group3,16

getArrayLowerBound
F90_CompilerCharacteristic6

getArrayLowerBound_F90Vendor
group3,17

getArraySize
F90_CompilerCharacteristicg6

getArraySize_F90Vendor
group3,17

getArrayStrideMult
F90_CompilerCharacteristicg6

getArrayStrideMult_F90Vendor
group3,17

getMangledName
F90_CompilerCharacteristicg6

getMangledName_F90Vendor
group4,20

groupl
createArrayDesc_F90Venddr)
resetArrayDesc_F90Venddr)

setArrayDesc_F90Vendat1
group?2
copyToArrayDescAndHidden_-
F90Vendor13
createArrayDescAndHidden_-
F90Vendor14
freeArrayDescAndHidden_-
F90Vendor14
group3
getArrayBaseAddress_-
F90Vendor16
getArrayExtent_F90Vendot,6
getArrayLowerBound_-
F90Vendor17
getArraySize_F90Vendot,7
getArrayStrideMult_F90Vendor,
17
group4
equalsArrayDesc_F90Vend@o
F90_SetCCFunctions_-
F90Vendor20
getArrayDescSize F90Vendor,
20
getMangledName_F90Vendor,
20
hiddenArrayDescType_-
F90Vendor21
nullifyArrayDesc_F90Vendor21
printArrayDesc_F90Vendog1
verifyArrayDesc_F90Vendog1

hiddenArrayDescType
F90_CompilerCharacteristic6

hiddenArrayDescType_F90Vendor
group4,21

Miscellaneous]9

nullifyArrayDesc
F90_CompilerCharacteristicg6

nullifyArrayDesc_F90Vendor
group4,21

printArrayDesc
F90_CompilerCharacteristic6
printArrayDesc_F90Vendor

Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen



INDEX

35

group4,21
Procedure Callsl3

resetArrayDesc
F90_CompilerCharacteristic6

resetArrayDesc_F90Vendor
groupl,10

setArrayDesc
F90_CompilerCharacteristicg6

setArrayDesc_F90Vendor
groupl,11

verifyArrayDesc
F90_CompilerCharacteristic26

verifyArrayDesc_F90Vendor
group4,21

Generated on Mon Sep 29 17:57:07 2003 for Chasm by Doxygen



	Array Descriptor Library 
	Chasm Module Index
	Chasm Modules

	Chasm Data Structure Index
	Chasm Data Structures

	Chasm File Index
	Chasm File List

	Chasm Module Documentation
	Create and Initialize
	Procedure Calls
	Accessors
	Miscellaneous

	Chasm Data Structure Documentation
	F90_CompilerCharacteristics Struct Reference

	Chasm File Documentation
	CompilerCharacteristics.h File Reference
	F90Vendor.h File Reference


