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0.1 About this Guide

0.1.1 Legal Information

Copyright ©2025-2026 Adelsbach UG (haftungsbeschrinkt). All Rights Reserved.
Copyright ©2025-2026 Jan Adelsbach. All Rights Reserved.
From herein referred to as Adelsbach.

This document may not be reproduced without written permission by Adelsbach.

0.1.2 Feedback and Contact

For feedback on this document, please use the following email address:
techpubs@adelsbach-research.eu

Please include the page number or a link to the page.

For general contact details, please visit https:/adelsbach-research.eu/contact.

0.2 Overview

0.2.1 Introduction
The Adelsbach /VSIPL is an implmenetation of the digital signal processing API standard of the Object Management

Group version VSIPL 1.5.

This reference manual provides a brief reference of all functionality provided in the Adelsbach / VSIPL library for the
Core profile. For a more throughfully and complete reference, please refer to the Object Management Group VSIPL 1.5
standard.

0.2.2 Link Libraries

The following libraries are provided with the distribution. For development it is recommended to link against the more
extensive error checking library, whereas for deployment use one of the performance tuned variants.

e libavsipl_c.a Performance tuned library without additional error checking. May make use of processor SIMD
features, please see platform details.

* libavsipl_c_mp.a Performance tuned library with shared memory multithreading (OpenMP)

* libavsipl_c_dbg.a Non-performance tuned library with extensive error checking.
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0.3.1 vsip_cstorage_p - Complex storage type

typedef enum _vsip_cmplx_mem {
VSIP_CMPLX_INTERLEAVED,
VSIP_CMPLX_SPLIT,
VSIP_CMPLX_NONE

} vsip_cmplx_mem;

vsip_cmplx_mem vsip_cstorage_f (void);

/* deprecated */

vsip_cmplx_mem vsip_cstorage(void);

Description

These functions query the manner in which complex values are stored. This can be in interleaved (real followed by
imaginary part in one vector) or split format (two separate vectors).

Return Value

¢ Returns one of the enumerator values.

Example

vsip_cmplx_mem complex_storage;

// Allocate complex storage using the preferred method
complex_storage = vsip_cstorage_fQ);
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1.1 Initialization Functions
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1.1.1 vsip_init - Initialize

int vsip_init(voidx);

Description

This function initializes the VSIPL library and must be called before any other VSIPL functions are used. It can be
called multiple times without side effects.

Parameters

* void*: The argument is unused and should be set to 0 or NULL.

Return Value
¢ Returns O on success.

e Returns a non-zero value on error.

Example

int result;

// Initialize the VSIPL library
result = vsip_init(NULL);

if (result '= 0) {
// Handle error
}
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1.1.2 vsip_finalize - Finalize

int vsip_finalize(voidx);

Description

This function finalizes the VSIPL library, releasing all internal resources and memory. After calling this function, no
other VSIPL functions may be called. The function can be called in a nested manner, but only the outermost call will
actually free up the internal initialization memory.

Parameters

¢ void*: The argument is unused and should be set to O or NULL.

Return Value

¢ Returns 0 on success.

¢ Returns a non-zero value on error.

Example

int result;

// Finalize the VSIPL library
result = vsip_finalize(NULL);

if (result '= 0) {
// Handle error
}
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1.2 Block Support Functions
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1.2.1 vsip_dblockcreate_p - Create a block

typedef enum _vsip_memory_hint {
VSIP_MEM_NONE =0,
VSIP_MEM_RDONLY =
VSIP_MEM_CONST =
VSIP_MEM_SHARED =
VSIP_MEM_SHARED_RDONLY
VSIP_MEM_SHARED_CONST

} vsip_memory_hint;

s

2

>

>

O W N

vsip_block_f* vsip_blockcreate_f(vsip_length n, vsip_memory_hint h);
vsip_block_i* vsip_blockcreate_i(vsip_length n, vsip_memory_hint h);
vsip_block_bl* vsip_blockcreate_bl(vsip_length n, vsip_memory_hint h);
vsip_block_vi* vsip_blockcreate_vi(vsip_length n, vsip_memory_hint h);
vsip_block_mi* vsip_blockcreate_mi(vsip_length n, vsip_memory_hint h);
vsip_cblock_f* vsip_cblockcreate_f(vsip_length n, vsip_memory_hint h);

Description
These functions create a block of data of the specified type with n > 0 elements. The memory hint h describes how this
data is intended to be used, such as read-only, constant, or shared memory.

Parameters

¢ vsip_length n: The number of elements in the block. Must be greater than 0.

* vsip_memory_hint h: Memory hint for the block, indicating properties such as read-only, constant, or shared
memory.

VSIP_MEM_NONE - No memory hint

VSIP_MEM_RDONLY - The memory is to be used read-only

VSIP_MEM_CONST - The memory will hold constants

VSIP_MEM_SHARED - The memory will be shared

VSIP_MEM_SHARED_RDONLY - The memory will be shared and is read-only
VSIP_MEM_SHARED_CONST - The memory will be shared and will hold constants

Return Value

* On success, a pointer to the newly created block object is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_length length = 10;
vsip_memory_hint hint = VSIP_MEM_NONE;
vsip_block_f *float_block;

// Create a float block
float_block = vsip_blockcreate_f(length, hint);

if (float_block == NULL) {
// Handle error
}
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vsip_block_i *int_block;

// Create an integer block
int_block = vsip_blockcreate_i(length, hint);

if (int_block == NULL) {
// Handle error
}

vsip_cblock_f *complex_block;

// Create a complex float block
complex_block = vsip_cblockcreate_f(length, hint);

if (complex_block == NULL) {
// Handle error
}
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1.2.2 vsip_blockbind_p - Create a block using existing data

typedef enum _vsip_memory_hint {
VSIP_MEM_NONE =0,
VSIP_MEM_RDONLY
VSIP_MEM_CONST =
VSIP_MEM_SHARED =
VSIP_MEM_SHARED_RDONLY
VSIP_MEM_SHARED_CONST

} vsip_memory_hint;

s

2

2

>

O W N

vsip_block_f* vsip_blockbind_f (vsip_scalar_f *p, vsip_length n, vsip_memory_hint h);
vsip_block_i* vsip_blockbind_i(vsip_scalar_i *p, vsip_length n, vsip_memory_hint h);
vsip_block_bl* vsip_blockbind_bl(vsip_scalar_bl *p, vsip_length n, vsip_memory_hint h);
vsip_block_vi* vsip_blockbind_vi(vsip_scalar_vi *p, vsip_length n, vsip_memory_hint h);
vsip_block_mi* vsip_blockbind_mi(vsip_scalar_mi *p, vsip_length n, vsip_memory_hint h);
Description
These functions create a new data block using an existing data array p with n > 0 elements and a given memory hint h.
The block must be admitted before it can be used.
Parameters

¢ vsip_scalar_p *p: Pointer to the existing data array.

¢ vsip_length n: The number of elements in the data array. Must be greater than 0.

¢ vsip_memory_hint h: Memory hint for the block, indicating properties such as read-only, constant, or shared
memory.

VSIP_MEM_NONE - No memory hint

VSIP_MEM_RDONLY - The memory is to be used read-only

VSIP_MEM_CONST - The memory will hold constants

VSIP_MEM_SHARED - The memory will be shared

VSIP_MEM_SHARED_RDONLY - The memory will be shared and is read-only
VSIP_MEM_SHARED_CONST - The memory will be shared and will hold constants

Return Value
* On success, a pointer to the newly created block object is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_scalar_f float_datal[10]; // Ezample float data array
vsip_length length = 10;

vsip_memory_hint hint = VSIP_MEM_NONE;

vsip_block_f *float_block;

// Create a float block
float_block = vsip_blockbind_f (float_data, length, hint);

if (float_block == NULL) {
// Handle error
}
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// Admit the block before using it
int result = vsip_blockadmit_f (float_block, VSIP_TRUE);
if (result != 0) {
// Handle error
}
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1.2.3 vsip_cblockbind_p - Create a block using existing data (complex)

typedef enum _vsip_memory_hint {
VSIP_MEM_NONE =0,
VSIP_MEM_RDONLY
VSIP_MEM_CONST =
VSIP_MEM_SHARED =
VSIP_MEM_SHARED_RDONLY
VSIP_MEM_SHARED_CONST

} vsip_memory_hint;

>

2

2

>

O W N

vsip_cblock_f* vsip_cblockbind_f(vsip_scalar_f *r, vsip_scalar_f *i, vsip_length n, vsip_memory_hint h);

Description

This function creates a new complex data block using existing data, which can be either interleaved complex numbers
or split real and imaginary data arrays. If the imaginary data array i is NULL, it is assumed that r is interleaved and
contains 2n > 0 elements. If the imaginary data array is provided, it is assumed that each of the r and i arrays contains
n >0 elements.

The block must be admitted before it can be used.

Parameters
* vsip_scalar_p *r: Pointer to the real part array or the interleaved array.
* vsip_scalar_p xi: Pointer to the imaginary part array. If NULL, r is assumed to be interleaved.
¢ vsip_length n: The number of complex elements. Must be greater than 0.

* vsip_memory_hint h: Memory hint for the block, indicating properties such as read-only, constant, or shared
memory.
— VSIP_MEM_NONE - No memory hint
VSIP_MEM_RDONLY - The memory is to be used read-only
VSIP_MEM_CONST - The memory will hold constants
VSIP_MEM_SHARED - The memory will be shared
VSIP_MEM_SHARED_RDONLY - The memory will be shared and is read-only
VSIP_MEM_SHARED_CONST - The memory will be shared and will hold constants

Return Value
* On success, a pointer to the newly created complex block object is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_scalar_f real_data[10]; // Ezample data array
vsip_scalar_f imag_datal[10]; // Ezample imaginary data array
vsip_length length = 10;

vsip_memory_hint hint = VSIP_MEM_NONE;

vsip_cblock_f *block;

// Create a block with split real and imaginary data
block = vsip_cblockbind_f(real_data, imag_data, length, hint);

if (block == NULL) {
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// Handle error
}

// Admit the block before using it
int result = vsip_cblockadmit_f (block, VSIP_TRUE);
if (result != 0) {
// Handle error
}

// Create a block with interleaved data
vsip_scalar_f interleaved_datal[20]; // Ezample interleaved data array
block = vsip_cblockbind_f(interleaved_data, NULL, length, hint);

if (block == NULL) {
// Handle error
}

// Admit the block before using it
result = vsip_cblockadmit_f(block, VSIP_TRUE);
if (result != 0) {
// Handle error
}
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1.2.4 vsip_blockrebind_p - Rebind existing block

vsip_scalar_f* vsip_blockrebind_f(vsip_block_f *p, vsip_scalar_f *d);
vsip_scalar_i* vsip_blockrebind_i(vsip_block_i *p, vsip_scalar_i *d);
vsip_scalar_bl* vsip_blockrebind_bl(vsip_block_bl *p, vsip_scalar_bl *d);
vsip_scalar_vi* vsip_blockrebind_vi(vsip_block_vi *p, vsip_scalar_vi *d);
vsip_scalar_mi* vsip_blockrebind_mi(vsip_block_mi *p, vsip_scalar_mi *d);

Description

These functions rebind an existing block p to a new user data array d. The new data array must have the same size as
the originally bound data array.

The block must be in the released state to be rebound. After rebinding, the block must be admitted before it can be
used.

A pointer to the previously bound user data array is returned. If an error occurs, NULL is returned.

Parameters

* vsip_block_p *p: Pointer to the block to be rebound.

* vsip_scalar_p *d: Pointer to the new user data array.

Return Value

* On success, a pointer to the previously bound user data array is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_block_f *float_block;
vsip_scalar_f *new_data;
vsip_scalar_f *old_data;

// Assuming float_block has been properly initialized and <s in the released state
old_data = vsip_blockrebind_f (float_block, new_data);

if (old_data == NULL) {
// Handle error
}

// Admit the block before using it
int result = vsip_blockadmit_f (float_block, VSIP_TRUE);
if (result != 0) {
// Handle error
}

vsip_block_i *int_block;
vsip_scalar_i *new_int_data;
vsip_scalar_i *old_int_data;

// Assuming int_block has been properly initialized and is in the released state
old_int_data = vsip_blockrebind_i(int_block, new_int_data);

if (old_int_data == NULL) {
// Handle error
}
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// Admit the block before using it
result = vsip_blockadmit_i(int_block, VSIP_TRUE);
if (result != 0) {
// Handle error
}
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1.2.5 vsip_cblockrebind_p - Rebind existing block (complex)

void vsip_cblockrebind_f(vsip_cblock_f *p, vsip_scalar_f *r, vsip_scalar_f *i, vsip_scalar_f #**rr, vsip_sc

Description

This function rebinds an existing complex block p to new real and imaginary part arrays r and i. If i is NULL, it is
implied that r points to an interleaved array. The new array(s) must have the same size as the originally bound data
array(s).

The block must be in the released state to be rebound. After rebinding, the block must be admitted before it can be
used.

The previously bound data array(s) are stored in rr and ir. If the originally bound data is interleaved, ir will be set
to NULL. On error, both rr and ir will be set to NULL.

Parameters
* vsip_cblock_p *p: Pointer to the complex block to be rebound.

* vsip_scalar_p *r: Pointer to the new real part array.

* vsip_scalar_p xi: Pointer to the new imaginary part array. If NULL, r is assumed to point to an interleaved
array.

* vsip_scalar_p #**rr: Pointer to store the previously bound real part array.

* vsip_scalar_p #*xir: Pointer to store the previously bound imaginary part array. Will be NULL if the original
data is interleaved.

Error Handling

On error, both rr and ir are set to NULL.

Example

vsip_cblock_f *block;

vsip_scalar_f *new_real_part;

vsip_scalar_f #*new_imag_part = NULL; // For interleaved data
vsip_scalar_f *old_real_part;

vsip_scalar_f *old_imag_part;

// Assuming block has been properly initialized and is in the released state
vsip_cblockrebind_f (block, new_real_part, new_imag_part, &old_real_part, &old_imag_part);

if (old_real_part == NULL) {
// Handle error
}
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1.2.6 vsip_dblockadmit_p - Admit block data

int vsip_blockadmit_f (vsip_block_f *b, vsip_scalar_bl s);
int vsip_blockadmit_i(vsip_block_i *b, vsip_scalar_bl s);
int vsip_blockadmit_bl(vsip_block_bl *b, vsip_scalar_bl s);
int vsip_blockadmit_vi(vsip_block_vi *b, vsip_scalar_bl s);
int vsip_blockadmit_mi(vsip_block_mi *b, vsip_scalar_bl s);
int vsip_cblockadmit_f(vsip_cblock_f*, vsip_scalar_bl s);
Description

These functions admit user data to the given block b. After calling this function, the user array may no longer be man-
ually manipulated outside of VSIPL routines. The boolean flag s indicates whether the user data should be consistent
with the block data. In most cases, s should be set to VSIP_TRUE.

Parameters

* vsip_dblock_p xb: Pointer to the block to which user data is to be admitted.

e vsip_scalar_bl s: Boolean flag indicating whether the user data should be consistent with the block data.

Return Value
¢ Returns 0 on success.

¢ Returns a non-zero value on error.

Error Handling

If an error occurs, the function returns a non-zero value.

Example

vsip_block_f *float_block;
vsip_scalar_bl consistent = VSIP_TRUE;
int result;

// Assuming float_block has been properly initialized
result = vsip_blockadmit_f (float_block, consistent);

if (result '= 0) {
// Handle error
}
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1.2.7 vsip_blockfind_p - Get user data

vsip_scalar_f* vsip_blockfind_f(const vsip_block_f *p);
vsip_scalar_i* vsip_blockfind_i(const vsip_block_i *p);
vsip_scalar_bl* vsip_blockfind_bl(const vsip_block_bl *p);
vsip_scalar_vi* vsip_blockfind_vi(const vsip_block_vi *p);
vsip_scalar_mi* vsip_blockfind_mi(const vsip_block_mi *p);

Description

These functions return a pointer to the user data array bound to the given block p. The block must have been bound
previously and must be in the released state before calling these functions.

Parameters

* const vsip_block_p *p: Pointer to the block whose user data array is to be queried.

Return Value

¢ On success, a pointer to the user data array is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_block_f *float_block;
vsip_scalar_f *float_data;

// Assuming float_block has been properly initialized, bound, and released
float_data = vsip_blockfind_f (float_block);

if (float_data == NULL) {
// Handle error
}
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1.2.8 vsip_cblockfind_p - Get user data (complex)

void vsip_cblockfind_f (const vsip_cblock_f *p, vsip_scalar_f #*xrr, vsip_scalar_f *x*ri);

Description

This function queries the user data array(s) of the given complex block p. Depending on the data format, the function
sets the pointers rr and ri accordingly:

e Ifthe data is in interleaved format, only rr will be set, and ri will be set to NULL.
¢ If the data is in split format, both rr and ri will be set to point to the real and imaginary parts, respectively.

The block must have been bound previously and must be in the released state before calling this function.

Parameters
* const vsip_cblock_p *p: Pointer to the complex block whose user data arrays are to be queried.
* vsip_scalar_p #**rr: Pointer to the real part of the user array.

* vsip_scalar_p #*xri: Pointer to the imaginary part of the user array.

Error Handling

On error, both rr and ri are set to NULL.

Example

vsip_cblock_f *block;
vsip_scalar_f *real_part;
vsip_scalar_f *imag_part;

// Assuming block has been properly initialized, bound, and released
vsip_cblockfind_f (block, &real_part, &imag_part);

if (real_part == NULL) {
// Handle error
}
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1.2.9 vsip_blockrelease_p - Release a block

vsip_scalar_f* vsip_blockrelease_f(vsip_block_f *b, vsip_scalar_bl u);

vsip_scalar_i* vsip_blockrelease_i(vsip_block_i *b,vsip_scalar_bl u);

vsip_scalar_bl* vsip_blockrelease_bl(vsip_block_bl *b,vsip_scalar_bl u);

vsip_scalar_vi* vsip_blockrelease_vi(vsip_block_vi *b,vsip_scalar_bl u);

vsip_scalar_mi* vsip_blockrelease_mi(vsip_block_mi *b,vsip_scalar_bl u);

Description

These functions release the user arrays in a block b and return a pointer to the user data array. The flag u determines
whether the data must be maintained during the state change. The block must have been bound previously.

Parameters

* vsip_block_p *: Pointer to the block to be released.

* vsip_scalar_bl u: Flag indicating whether the data should be maintained.

Return Value
¢ On success, a pointer to the user data array is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_block_f *float_block;
vsip_scalar_bl maintain_data = VSIP_TRUE;
vsip_scalar_f *float_data;

// Assuming float_block has been properly initialized and bound
float_data = vsip_blockrelease_f(float_block, maintain_data);

if (float_data == NULL) {
// Handle error
}
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1.2.10 vsip_cblockrelease_p - Release a block (complex)

void vsip_cblockrelease_f(vsip_cblock_f *b, vsip_scalar_bl u, vsip_scalar_f **rr, vsip_scalar_f #**ri);

Description

This function releases the complex block b and queries the user array(s). Depending on the data format, the function
sets the pointers rr and ri accordingly:

¢ Ifthe data is in interleaved format, only rr will be set, and ri will be set to NULL.

¢ If the data is in split format, both rr and ri will be set to point to the real and imaginary parts, respectively.
The flag u determines whether the data must be maintained during the state change. The block must have been bound
previously and must be in the released state before calling this function.
Parameters

* vsip_cblock_p #b: Pointer to the complex block to be released.

* vsip_scalar_bl u: Flag indicating whether the data should be maintained.

* vsip_scalar_p **rr: Pointer to the real part of the user array.

* vsip_scalar_p #*xri: Pointer to the imaginary part of the user array.

Error Handling

On error, both rr and ri are set to NULL.

Example

vsip_cblock_f *block;

vsip_scalar_bl maintain_data = VSIP_TRUE;
vsip_scalar_f *real_part;

vsip_scalar_f *imag_part;

// Assuming block has been properly initialized and bound
vsip_cblockrelease_f (block, maintain_data, &real_part, &imag_part);

if (real_part == NULL) {
// Handle error
}
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1.2.11 vsip_dblockdestroy_p - Destroy a block

void vsip_blockdestroy_f(vsip_block_f *b);
void vsip_blockdestroy_i(vsip_block_i *b);
void vsip_blockdestroy_bl(vsip_block_bl *b);
void vsip_blockdestroy_vi(vsip_block_vi *b);
void vsip_blockdestroy_mi(vsip_block_mi *b);
void vsip_cblockdestroy_f(vsip_cblock_f #b);

Description

These functions destroy the block specified by the pointer b. Destroying a block involves deallocating the memory
associated with it and performing any necessary cleanup operations. After calling one of these functions, the block
pointer b becomes invalid and should not be used further.

Parameters

e vsip_dblock_p *b Pointer to a floating-point or integer block to be destroyed.

Return Value

These functions do not return a value.

Example

vsip_block_f *block = vsip_blockcreate_f (10, VSIP_MEM_NONE) ;
// Use the block...
vsip_blockdestroy_f(block); // Destroy the block when done

Notes

Ensure that the block pointer is valid and has been properly initialized before calling these functions. Attempting to
destroy an already destroyed block or an invalid pointer may result in undefined behavior.
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1.3 Vector View Support Functions
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1.3.1 vsip_dvcreate_p - Create a Vector View

typedef enum _vsip_memory_hint {
VSIP_MEM_NONE =0,
VSIP_MEM_RDONLY
VSIP_MEM_CONST =
VSIP_MEM_SHARED =
VSIP_MEM_SHARED_RDONLY
VSIP_MEM_SHARED_CONST

} vsip_memory_hint;

s

2

2

>

O W N

vsip_vview_f* vsip_vcreate_f(vsip_length n, vsip_memory_hint h);

vsip_vview_bl* vsip_vcreate_bl(vsip_length n, vsip_memory_hint h);
vsip_vview_vi* vsip_vcreate_vi(vsip_length n, vsip_memory_hint h);
vsip_vview_mi* vsip_vcreate_mi(vsip_length n, vsip_memory_hint h);
vsip_cvview_f* vsip_cvcreate_f (vsip_length n, vsip_memory_hint h);

Description
This function creates a vector view of the specified length n with a given memory hint h. The memory hint describes
how the data is intended to be used, such as read-only, constant, or shared memory.

Parameters

* vsip_length n: The number of elements in the vector view. Must be greater than 0.

* vsip_memory_hint h: Memory hint for the vector view, indicating properties such as read-only, constant, or
shared memory.

VSIP_MEM_NONE - No memory hint

VSIP_MEM_RDONLY - The memory is to be used read-only

VSIP_MEM_CONST - The memory will hold constants

VSIP_MEM_SHARED - The memory will be shared

VSIP_MEM_SHARED_RDONLY - The memory will be shared and is read-only
VSIP_MEM_SHARED_CONST - The memory will be shared and will hold constants

Return Value

¢ On success, a pointer to the newly created vector view object is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_length length = 10;
vsip_memory_hint hint = VSIP_MEM_NONE;
vsip_vview_f *vector_view;

// Create a vector view
vector_view = vsip_vcreate_f(length, hint);

if (vector_view == NULL) {
// Handle error
}
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1.3.2 vsip_dvbind_p - Bind a Vector View to a Data Block
vsip_vview_f* vsip_vbind_f (const vsip_block_f* b, vsip_offset o, vsip_stride s, vsip_length n);
vsip_vview_i* vsip_vbind_i(const vsip_block_i* b, vsip_offset o, vsip_stride s, vsip_length n);
vsip_vview_bl* vsip_vbind_bl(const vsip_block_bl* b, vsip_offset o, vsip_stride s, vsip_length n);
vsip_vview_vi* vsip_vbind_vi(const vsip_block_vi* b, vsip_offset o, vsip_stride s, vsip_length n);
vsip_vview_mi* vsip_vbind_mi(const vsip_block_mi* b, vsip_offset o, vsip_stride s, vsip_length n);
vsip_vview_i* vsip_cvbind_f(const vsip_cblock_f* b, vsip_offset o, vsip_stride s, vsip_length n);
Description
This function binds a vector view to an existing data block b with a specified offset o, stride s, and length n. The vector
view provides a view into the data block starting from the offset and stepping by the stride for the specified length.
Parameters

* const vsip_dblock_p* b: Pointer to the data block to which the vector view will be bound.

* vsip_offset o: Offset within the data block where the vector view starts.

* vsip_stride s: Stride between elements in the vector view.

* vsip_length n: The number of elements in the vector view.

Return Value
¢ On success, a pointer to the newly created vector view object is returned.

® On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_block_f *data_block;
vsip_offset offset = O;
vsip_stride stride = 1;
vsip_length length = 10;
vsip_vview_f *vector_view;

// Assuming data_block has been properly initialized
vector_view = vsip_vbind_f (data_block, offset, stride, length);

if (vector_view == NULL) {

// Handle error
}

// The wector view s mow bound to the data block
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1.3.3 vsip_dvcloneview_p - Clone a Vector View

vsip_vview_f* vsip_vcloneview_f(const vsip_vview_f* v);

vsip_vview_bl* vsip_vcloneview_bl(const vsip_vview_bl* v);
vsip_vview_vi* vsip_vcloneview_vi(const vsip_vview_vi* v);
vsip_vview_mi* vsip_vcloneview_mi(const vsip_vview_mi* v);
vsip_cvview_f* vsip_cvcloneview_f (const vsip_cvview_f* v);

Description

This function creates a new vector view that shares the same underlying data block as the input vector view but has its
own independent view parameters. The cloned view references the same data as the original view but maintains its own
metadata (length, stride, offset, and block).

Parameters

* const vsip_dvview_p* v: Pointer to the source complex vector view to be cloned.

Return Value

* On success, returns a pointer to the newly created complex vector view that shares data with the input view.

* On error, returns NULL.

Example

vsip_cvview_f *original_vector;
vsip_cvview_f *cloned_vector;
vsip_length 1i;

// Create a complexz vector
original_vector = vsip_cvcreate_f (10, VSIP_MEM_NONE);

// Clone the wvector view
cloned_vector = vsip_cvcloneview_f (original_vector);

if (cloned_vector == NULL) {
// Handle error
}

Notes

* The cloned view shares the same underlying data block as the source complex vector.
¢ Changes to the data through one view will be visible through all other views that share the same data block.

* The cloned view has the same length, stride, and offset as the original view.
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1.3.4 vsip_dvget_p - Get an Element from a Vector View

vsip_scalar_f vsip_vget_f(const vsip_vview_f* v, vsip_index j);

vsip_scalar_bl vsip_vget_bl(const vsip_vview_bl* v, vsip_index j);
vsip_scalar_vi vsip_vget_vi(const vsip_vview_vi* v, vsip_index j);
vsip_scalar_mi vsip_vget_mi(const vsip_vview_mi* v, vsip_index j);
vsip_cscalar_f vsip_cvget_f(const vsip_cvview_f* v, vsip_index j);

Description

This function retrieves the element at the specified index j from the vector view v.

Parameters

* const vsip_dvview_p* v: Pointer to the vector view.

¢ vsip_index j: Index of the element to retrieve.

Return Value

* The value of the element at the specified index.

Example

vsip_vview_f *vector_view;
vsip_index index = 3;
vsip_scalar_f value;

// Assuming vector_view has been properly initialized
value = vsip_vget_f (vector_view, index);
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1.3.5 vsip_dvput_p - Set an Element in a Vector View

void vsip_vput_f(const vsip_vview_f* v, vsip_index j, vsip_scalar_f x);

void vsip_vput_bl(const vsip_vview_bl* v, vsip_index j, vsip_scalar_bl x);
void vsip_vput_vi(const vsip_vview_vix* v, vsip_index j, vsip_scalar_vi x);
void vsip_vput_mi(const vsip_vview_mi* v, vsip_index j, vsip_scalar_mi x);
void vsip_cvput_f(const vsip_cvview_f* v, vsip_index j, vsip_cscalar_f x);

Description

This function sets the element at the specified index j in the vector view v to the value x.

Parameters
* const vsip_dvview_p* v: Pointer to the vector view.
¢ vsip_index j: Index of the element to set.

¢ vsip_dscalar_p x: The new value for the element.

Example

vsip_vview_f *vector_view;
vsip_index index = 3;
vsip_scalar_f new_value = 10.0;

// Assuming vector_view has been properly initialized
vsip_vput_f (vector_view, index, new_value);
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1.3.6 vsip_dvsubview_p - Create a Subview of a Vector View
vsip_vview_f* vsip_vsubview_f(const vsip_vview_f* v, vsip_index j, vsip_length n);
vsip_vview_bl* vsip_vsubview_bl(const vsip_vview_bl* v, vsip_index j, vsip_length n);
vsip_vview_vi* vsip_vsubview_vi(const vsip_vview_vi* v, vsip_index j, vsip_length n);
vsip_vview_mi* vsip_vsubview_mi(const vsip_vview_mi* v, vsip_index j, vsip_length n);
vsip_cvview_f* vsip_cvsubview_f (const vsip_cvview_f* v, vsip_index j, vsip_length n);
Description
This function creates a subview of an existing vector view v, starting from the index j and extending for n elements. The
subview provides a view into a subset of the original vector view.
Parameters

* const vsip_dvview_p* v: Pointer to the original vector view from which the subview will be created.

* vsip_index j: Starting index within the original vector view for the subview.

* vsip_length n: The number of elements in the subview.

Return Value
* On success, a pointer to the newly created subview object is returned.

¢ On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_vview_f *original_view;
vsip_index start_index = 5;
vsip_length subview_length = 10;
vsip_vview_f *subview;

// Assuming original_view has been properly initialized
subview = vsip_vsubview_f (original_view, start_index, subview_length);

if (subview == NULL) {
// Handle error

// The subview is now a view into a subset of the original vector view
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1.3.7 vsip_vrealview_p - Get the Real Part View of a Complex Vector View

vsip_vview_f* vsip_vrealview_f (const vsip_cvview_f* v);

Description

This function returns a view of the real part of the complex vector view v.

Parameters

* const vsip_cvview_p* v: Pointer to the complex vector view.

Return Value

¢ On success, a pointer to the real part view of the complex vector view is returned.

¢ On error, NULL is returned.

Example

vsip_cvview_f *complex_vector_view;
vsip_vview_f *real_part_view;

// Assuming complex_vector_view has been properly initialized
real_part_view = vsip_vrealview_f (complex_vector_view);

if (real_part_view == NULL) {
// Handle error
}
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1.3.8 vsip_vimagview_p - Get the Imaginary Part View of a Complex Vector View

vsip_vview_f* vsip_vimagview_f (const vsip_cvview_f* v);

Description

This function returns a view of the imaginary part of the complex vector view v.

Parameters

* const vsip_cvview_p* v: Pointer to the complex vector view.

Return Value
* On success, a pointer to the imaginary part view of the complex vector view is returned.

¢ On error, NULL is returned.

Example

vsip_cvview_f *complex_vector_view;
vsip_vview_f *imaginary_part_view;

// Assuming complex_vector_view has been properly initialized
imaginary_part_view = vsip_vimagview_f (complex_vector_view) ;

if (imaginary_part_view == NULL) {
// Handle error
}
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1.3.9 vsip_dvgetattrib_p - Get the Attributes of a Vector View

typedef struct _vsip_vattr_f {
vsip_offset offset;
vsip_stride stride;
vsip_length  length;
vsip_block_f x*block;
} vsip_vattr_f;
/* same for other datatypes with the respective vsip_dblock_p */

void
void
void
void
void
void

vsip_vgetattrib_f (const vsip_vview_f* v, vsip_vattr_f *a);
vsip_vgetattrib_i(const vsip_vview_i* v, vsip_vattr_i *a);
vsip_vgetattrib_bl(const vsip_vview_bl* v, vsip_vattr_bl *a);
vsip_vgetattrib_vi(const vsip_vview_vi* v, vsip_vattr_vi *a);
vsip_vgetattrib_mi(const vsip_vview_mi* v, vsip_vattr_mi *a);
vsip_cvgetattrib_f(const vsip_cvview_f* v, vsip_cvattr_f *a);

Description

This function retrieves the attributes of the vector view v and stores them in the structure pointed to by a.

Parameters

* const vsip_dvview_p* v: Pointer to the vector view.

e vsip_dvattr_p *a: Pointer to a structure where the attributes will be stored.

Example

vsip_
vsip_

vview_f *vector_view;
vattr_f attributes;

// Assuming vector_view has been properly initialized

vsip_

vgetattrib_f (vector_view, &attributes);

// The attributes of the vector view are now stored in 'attributes'’
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1.3.10 vsip_dvputattrib_p - Set the Attributes of a Vector View

typedef struct _vsip_vattr_f {
vsip_offset offset;
vsip_stride stride;
vsip_length  length;
vsip_block_f x*block;
} vsip_vattr_f;
/* same for other datatypes with the respective vsip_dblock_p */

vsip_vview_f* vsip_vputattrib_f(vsip_vview_f* v, const vsip_vattr_f xa);
vsip_vview_i* vsip_vputattrib_i(vsip_vview_i* v, const vsip_vattr_i *a);
vsip_vview_bl* vsip_vputattrib_bl(vsip_vview_bl* v, const vsip_vattr_bl *a);
vsip_vview_vi* vsip_vputattrib_vi(vsip_vview_vi* v, const vsip_vattr_vi *a);
vsip_vview_mi* vsip_vputattrib_mi(vsip_vview_mi* v, const vsip_vattr_mi *a);
vsip_cvview_f* vsip_cvputattrib_f(vsip_cvview_f* v, const vsip_cvattr_f *a);

Description

This function sets the attributes of the vector view v to the values specified in the structure pointed to by a.

Parameters

¢ vsip_dvview_p* v: Pointer to the vector view.

* const vsip_dvattr_p *a: Pointer to a structure containing the new attributes.

Return Value
* On success, a pointer to the modified vector view is returned.

¢ On error, NULL is returned.

Example
vsip_vview_f *vector_view;

vsip_vattr_f new_attributes;

// Assuming vector_view has been properly initialized and new_attributes is set
vector_view = vsip_vputattrib_f (vector_view, &new_attributes);

if (vector_view == NULL) {
// Handle error

Version 1.5, January 2026 - Release Version 43
Copyright © Adelsbach



1.3. VECTOR VIEW SUPPORT FUNCTIONS CHAPTER 1. SUPPORT FUNCTIONS

1.3.11 vsip_dvgetblock_p - Get the Data Block of a Vector View

vsip_block_f* vsip_vgetblock_f(const vsip_vview_f* v);

vsip_block_bl* vsip_vgetblock_bl(const vsip_vview_bl* v);
vsip_block_vi* vsip_vgetblock_vi(const vsip_vview_vix* v);
vsip_block_mi* vsip_vgetblock_mi(const vsip_vview_mi* v);
vsip_cblock_f* vsip_cvgetblock_f(const vsip_cvview_f* v);

Description

This function returns the data block associated with the vector view v.

Parameters

* const vsip_dvview_p* v: Pointer to the vector view.

Return Value
* On success, a pointer to the data block is returned.

¢ On error, NULL is returned.

Example
vsip_vview_f *vector_view;

vsip_block_f *data_block;

// Assuming vector_view has been properly initialized
data_block = vsip_vgetblock_f(vector_view);

if (data_block == NULL) {
// Handle error
}

X
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1.3.12 vsip_dvgetlength_p - Get the Length of a Vector View

vsip_length vsip_vgetlength_f (const vsip_vview_f* v);

vsip_length vsip_vgetlength_bl(const vsip_vview_bl* v);
vsip_length vsip_vgetlength_vi(const vsip_vview_vik v);
vsip_length vsip_vgetlength_mi(const vsip_vview_mi* v);
vsip_length vsip_cvgetlength_f (const vsip_cvview_f* v);

Description

This function returns the length of the vector view v.

Parameters

* const vsip_dvview_p* v: Pointer to the vector view.

Return Value

* The length of the vector view.

Example
vsip_vview_f *vector_view;

vsip_length length;

// Assuming vector_view has been properly initialized
length = vsip_vgetlength_f (vector_view);
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1.3.13 vsip_dvputlength_p - Set the Length of a Vector View

vsip_vview_f* vsip_vputlength_f (vsip_vview_f* v, vsip_length n);

vsip_vview_bl* vsip_vputlength_bl(vsip_vview_bl* v, vsip_length n);
vsip_vview_vi* vsip_vputlength_vi(vsip_vview_vi* v, vsip_length n);
vsip_vview_mi* vsip_vputlength_mi(vsip_vview_mi* v, vsip_length n);
vsip_cvview_f* vsip_cvputlength_f (vsip_cvview_f* v, vsip_length n);

Description

This function sets the length of the vector view v to the specified value n.

Parameters

¢ vsip_dvview_p* v: Pointer to the vector view.

¢ vsip_length n: The new length of the vector view.

Return Value
* On success, a pointer to the modified vector view is returned.

¢ On error, NULL is returned.

Example

vsip_vview_f *vector_view;
vsip_length new_length = 15;

// Assuming vector_view has been properly initialized
vector_view = vsip_vputlength_f (vector_view, new_length);

if (vector_view == NULL) {
// Handle error
}
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1.3.14 vsip_dvgetstride_p - Get the Stride of a Vector View

vsip_stride vsip_vgetstride_f(const vsip_vview_f* v);

vsip_stride vsip_vgetstride_bl(const vsip_vview_bl* v);
vsip_stride vsip_vgetstride_vi(const vsip_vview_vik v);
vsip_stride vsip_vgetstride_mi(const vsip_vview_mi* v);
vsip_stride vsip_cvgetstride_f (const vsip_cvview_f* v);

Description

This function returns the stride between elements in the vector view v.

Parameters

* const vsip_dvview_p* v: Pointer to the vector view.

Return Value

¢ The stride between elements in the vector view.

Example
vsip_vview_f *vector_view;

vsip_stride stride;

// Assuming vector_view has been properly initialized
stride = vsip_vgetstride_f (vector_view);

Version 1.5, January 2026 - Release Version

Copyright © Adelsbach

47



1.3. VECTOR VIEW SUPPORT FUNCTIONS CHAPTER 1. SUPPORT FUNCTIONS

1.3.15 vsip_dvputstride_p - Set the Stride of a Vector View

vsip_vview_f* vsip_vputstride_f(vsip_vview_f* v, vsip_stride s);

vsip_vview_bl* vsip_vputstride_bl(vsip_vview_bl* v, vsip_stride s);
vsip_vview_vi* vsip_vputstride_vi(vsip_vview_vi* v, vsip_stride s);
vsip_vview_mi* vsip_vputstride_mi(vsip_vview_mi* v, vsip_stride s);
vsip_cvview_f* vsip_cvputstride_f (vsip_cvview_f* v, vsip_stride s);

Description

This function sets the stride between elements in the vector view v to the specified value s.

Parameters

¢ vsip_dvview_p* v: Pointer to the vector view.

* vsip_stride s: The new stride between elements.

Return Value
* On success, a pointer to the modified vector view is returned.

¢ On error, NULL is returned.

Example
vsip_vview_f *vector_view;

vsip_stride new_stride = 2;

// Assuming vector_view has been properly initialized
vector_view = vsip_vputstride_f(vector_view, new_stride);

if (vector_view == NULL) {
// Handle error
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1.3.16 vsip_dvgetoffset_p - Get the Offset of a Vector View

vsip_offset vsip_vgetoffset_f(const vsip_vview_f* v);

vsip_offset vsip_vgetoffset_bl(const vsip_vview_bl* v);
vsip_offset vsip_vgetoffset_vi(const vsip_vview_vik v);
vsip_offset vsip_vgetoffset_mi(const vsip_vview_mi* v);
vsip_offset vsip_cvgetoffset_f (const vsip_cvview_f* v);

Description

This function returns the offset within the data block where the vector view v starts.

Parameters

* const vsip_dvview_p* v: Pointer to the vector view.

Return Value

¢ The offset within the data block.

Example
vsip_vview_f *vector_view;

vsip_offset offset;

// Assuming vector_view has been properly initialized
offset = vsip_vgetoffset_f(vector_view);
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1.3.17 vsip_dvputoffset_p - Set the Offset of a Vector View

vsip_vview_f* vsip_vputoffset_f(vsip_vview_f* v,
vsip_vview_bl* vsip_vputoffset_bl(vsip_vview_blx*
vsip_vview_vi* vsip_vputoffset_vi(vsip_vview_vix*
vsip_vview_mi* vsip_vputoffset_mi(vsip_vview_mix*
vsip_cvview_f* vsip_cvputoffset_f (vsip_cvview_fx*

Description

vsip_offset o);

vsip_offset
vsip_offset
vsip_offset
vsip_offset

0);
0);
0);
0);

This function sets the offset within the data block for the vector view v to the specified value o.

Parameters

¢ vsip_dvview_p* v: Pointer to the vector view.

¢ vsip_offset o: The new offset within the data block.

Return Value

* On success, a pointer to the modified vector view is returned.

¢ On error, NULL is returned.

Example

vsip_vview_f *vector_view;
vsip_offset new_offset = 5;

// Assuming vector_view has been properly initialized
vector_view = vsip_vputoffset_f(vector_view, new_offset);

if (vector_view == NULL) {
// Handle error
}
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1.3.18 vsip_dvdestroy_p - Destroy a Vector View

vsip_block_f* vsip_vdestroy_f (vsip_vview_f* v);

vsip_block_i* vsip_vdestroy_i(vsip_vview_ix v);

vsip_block_bl* vsip_vdestroy_bl(vsip_vview_bl* v);

vsip_block_vi* vsip_vdestroy_vi(vsip_vview_vi* v);

vsip_block_mi* vsip_vdestroy_mi(vsip_vview_mi* v);

vsip_cblock_f* vsip_cvdestroy_f (vsip_cvview_f* v);

Description

This function destroys a vector view v and returns a pointer to the underlying data block. After calling this function,
the vector view is no longer valid, but the data block can still be used.

Parameters

* vsip_dvview_p* v: Pointer to the vector view to be destroyed.

Return Value
* On success, a pointer to the underlying data block is returned.

® On error, NULL is returned.

Error Handling

If an error occurs, the function returns NULL.

Example

vsip_vview_f *vector_view;
vsip_block_f *data_block;

// Assuming vector_view has been properly initialized
data_block = vsip_vdestroy_f(vector_view);

if (data_block == NULL) {

// Handle error
}

// The data block can still be used after the wvector view ts destroyed
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1.3.19 vsip_dvalldestroy_p - Destroy a Vector View and Its Data Block

void vsip_valldestroy_f (vsip_vview_f *v);

void vsip_valldestroy_bl(vsip_vview_bl *v);
void vsip_valldestroy_vi(vsip_vview_vi *v);
void vsip_valldestroy_mi(vsip_vview_mi *v);
void vsip_cvalldestroy_f(vsip_cvview_f* v);

Description

This function destroys a vector view v and its underlying data block. After calling this function, both the vector view
and the data block are no longer valid.

Parameters

* vsip_dvview_p *v: Pointer to the vector view to be destroyed along with its data block.

Example

vsip_vview_f *vector_view;

// Assuming vector_view has been properly initialized
vsip_valldestroy_f (vector_view);

// Both the wvector view and its data block are now invalid
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1.4 Matrix View Support Functions
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1.4.1 vsip_dmcreate_p - Create a Matrix View

typedef enum _vsip_memory_hint {
VSIP_MEM_NONE =0,
VSIP_MEM_RDONLY
VSIP_MEM_CONST =
VSIP_MEM_SHARED =
VSIP_MEM_SHARED_RDONLY
VSIP_MEM_SHARED_CONST

} vsip_memory_hint;

s

2

2

>

O W N

typedef enum {
VSIP_ROW = O,
VSIP_COL = 1
} vsip_major;

vsip_mview_f* vsip_mcreate_f (vsip_length row_length, vsip_length col_length,
vsip_major major, vsip_mem_hint hint);
vsip_cmview_f* vsip_cmcreate_f (vsip_length row_length, vsip_length col_length,
vsip_major major, vsip_mem_hint hint);

Description
This function creates a new matrix view with the specified dimensions. The function allocates both a data block and a
matrix view, and binds them together.

Whether the matrix is stored in row- or column major order can be selected using the major argument.
Parameters

* vsip_length row_length: Number of rows in the matrix.

¢ vsip_length col_length: Number of columns in the matrix.

* vsip_major major: Whether the matrix is supposed to be row- or column major.

e vsip_mem_hint hint: Memory allocation hint that can be used to optimize memory access.

VSIP_MEM_NONE - No memory hint

VSIP_MEM_RDONLY - The memory is to be used read-only

VSIP_MEM_CONST - The memory will hold constants

VSIP_MEM_SHARED - The memory will be shared

VSIP_MEM_SHARED_RDONLY - The memory will be shared and is read-only
VSIP_MEM_SHARED_CONST - The memory will be shared and will hold constants

Return Value
* On success, returns a pointer to the newly created matrix view.

® On error, returns NULL.

Example

vsip_mview_f *matrix;
vsip_length rows = 100;
vsip_length cols = 100;

// Create a 100x100 matriz initialized to 0.0
matrix = vsip_mcreate_f(rows, cols, VSIP_ROW, VSIP_MEM_NONE);

if (matrix == NULL) {
// Handle error
}
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Notes
¢ The created matrix has contiguous memory layout with unit strides in both dimensions.

¢ This function is equivalent to calling vsip_blockcreate_f, then vsip_mbind_f, and finally filling the matrix
with the specified value.
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1.4.2 vsip_dmbind_p - Bind a Matrix View to a Block

void vsip_mbind_f (const vsip_block_f* block, vsip_offset offset,
vsip_stride col_stride, vsip_stride col_length,
vsip_length row_length, vsip_length row_length);
void vsip_cmbind_f(const vsip_cblock_f* block, vsip_offset offset,
vsip_stride col_stride, vsip_stride col_length,
vsip_length row_length, vsip_length row_length);
Description

This function binds a matrix view to a section of a data block, allowing access to the block’s data through the matrix
view interface. The binding specifies the location of the matrix within the block, the strides between elements, and the
dimensions of the matrix.

The matrix view becomes a "window" into the block, with the specified dimensions and strides. This allows for
efficient access to submatrices or non-contiguous sections of a larger data block without copying data.

Parameters
* const vsip_dblock_p* block: Pointer to the block of data to bind to.

* vsip_offset offset: The offset (in elements) from the start of the block to the first element of the matrix (0,0
position).

* vsip_stride col_stride: The stride (in elements) between consecutive columns of the matrix.
¢ vsip_length col_length: The number of columns in the matrix view.
¢ vsip_stride row_stride: The stride (in elements) between consecutive rows of the matrix.

¢ vsip_length row_length: The number of rows in the matrix view.

Example

vsip_block_f *block;
vsip_mview_f matrix_view;
vsip_scalar_f *data;
vsip_length block_size = 1000;

// Allocate a block of data
block = vsip_blockcreate_f (block_size, VSIP_MEM_NONE);

// Populate block with data here

// Bind a 10z10 matriz view to the block starting at offset 0
// with contiguous memory layout (col_stride = 1, row_stride = 10)
matrix_view = vsip_mbind_f(block, 0, 1, 10, 10, 10);

Notes

¢ The block must be large enough to contain the matrix view with the specified strides.
* The strides determine how elements are accessed in memory:

— col_stride is the step size between columns (typically 1 for contiguous columns)

— row_stride is the step size between rows (typically equal to the number of columns for contiguous rows)

¢ Non-unit strides allow for accessing non-contiguous sections of the block.

The matrix view does not own the data; the block must remain valid as long as the view is in use.

This function is useful for creating views of submatrices or for implementing specialized matrix layouts.
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1.4.3 vsip_dmcloneview_p - Clone a Matrix View
vsip_mview_f* vsip_mcloneview_f (const vsip_mview_f* matrix);
vsip_cmview_f* vsip_cmcloneview_f (const vsip_cmview_f* matrix);
Description

This function creates a new matrix view that shares the same data block as the input matrix view but has its own
independent view parameters. The cloned view references the same underlying data but maintains its own metadata
(dimensions, strides, offset).

This is useful when you need multiple independent views of the same data, or when you want to create a view with
different parameters (like different submatrix boundaries) while sharing the same data storage.

Parameters

* const vsip_dmview_p* matrix: Pointer to the source matrix view to be cloned.

Return Value

* On success, returns a pointer to the newly created matrix view that shares data with the input view.

¢ On error, returns NULL.

Example

vsip_mview_f *original_matrix;
vsip_mview_f *cloned_matrix;

// Clone the matriz view
cloned_matrix = vsip_mcloneview_f (original_matrix) ;

if (cloned_matrix == NULL) {
// Handle error

}

Notes

* The cloned view shares the same underlying data block as the original view.

Changes to the data through one view will be visible through all other views that share the same data block.

The cloned view has the same dimensions, strides, and offset as the original view.
¢ This function is useful for creating multiple independent views of the same data without copying the actual data.

¢ To create a completely independent copy (including the data), use vsip_dmcopy_p _p to copy to a new matrix.
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1.4.4 vsip_dmget_p - Get Matrix Element
vsip_scalar_f vsip_mget_f(const vsip_mview_f *v, vsip_index i, vsip_index j);
vsip_cscalar_f vsip_cmget_f(const vsip_cmview_f *v, vsip_index i, vsip_index j);
Description
This function retrieves the value of a specific element from a matrix view. The element is identified by its row and
column indices (0-based).
Parameters
* const vsip_dmview_p* v: Pointer to the matrix view.
¢ vsip_index i: Row index of the element to retrieve (0-based).

¢ vsip_index j: Column index of the element to retrieve (0-based).

Return Value

¢ Returns the value of the matrix element at position (i, j) as a vsip_dscalar_p.

Example

vsip_mview_f *matrix;
vsip_scalar_f value;
vsip_index i, j;

// Create and initialize a matriz
matrix = vsip_mcreate_f(5, 5, VSIP_ROW, VSIP_MEM_NONE);

// Fill the matriz with some walues
for (i = 0; i < 5; i++) {
for (j = 0; j < 5; j++) {
vsip_mput_f (matrix, i, j, 1 * 5 + j + 1);
}
}

// Retrieve specific elements
value = vsip_mget_f(matrix, 0, 0); // Top-left corner
printf ("Element at (0,0): %f\n", value);

value = vsip_mget_f(matrix, 2, 3); // Middle element
printf ("Element at (2,3): %f\n", value);

value = vsip_mget_f (matrix, 4, 4); // Bottom-right corner
printf ("Element at (4,4): %f\n", value);

Notes

* The function does not perform bounds checking and may return an error or undefined value if the indices are out
of range.

¢ For submatrix views, the indices are relative to the submatrix, not the parent matrix.
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1.4.5 vsip_dmput_p - Set Matrix Element

void vsip_mput_f (const vsip_mview_f *v, vsip_index i, vsip_index j, vsip_scalar_f vv);
void vsip_cmput_f (const vsip_cmview_f *v, vsip_index i, vsip_index j, vsip_cscalar_f vv);

Description

This function sets the value of a specific element in a matrix view. The element is identified by its row and column

indices (0-based).

Parameters

* const vsip_dmview_p* v: Pointer to the matrix view.
¢ vsip_index i: Row index of the element to set (0-based).
¢ vsip_index j: Column index of the element to set (0-based).

* vsip_dscalar_p vv: The value to assign to the matrix element.

Example
vsip_mview_f *matrix;

vsip_index i, j;

// Create a matriz
matrix = vsip_mcreate_f(5, 5, VSIP_ROW, VSIP_MEM_NONE);

// Set specific elements

vsip_mput_f (matrix, 0, O, 1.0f); // Top-left corner
vsip_mput_f (matrix, 2, 2, 5.0f); // Center element
vsip_mput_f (matrix, 4, 4, 9.0f); // Bottom-right corner

Notes

* The indices are 0-based (first row/column is index 0).
* The function does not perform bounds checking and may cause a memory access error.

* For submatrix views, the indices are relative to the submatrix, not the parent matrix.
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1.4.6 vsip_dmsubview_p - Create a Submatrix View

vsip_mview_f* vsip_msubview_f (const vsip_mview_f* matrix,
vsip_index row_offset, vsip_index col_offset,
vsip_length row_length, vsip_length col_length);
vsip_cmview_f* vsip_cmsubview_f (const vsip_cmview_f* matrix,
vsip_index row_offset, vsip_index col_offset,
vsip_length row_length, vsip_length col_length);

Description

This function creates a new matrix view that represents a submatrix of an existing matrix view. The submatrix is
defined by its offset from the parent matrix and its dimensions. The new view shares the same underlying data block as
the parent matrix but provides access to only the specified subregion.

This operation is efficient as it doesn’t copy any data, but rather creates a new view that references a portion of the
original matrix’s data.

Parameters

* const vsip_mview_f* matrix: Pointer to the source matrix view.

* vsip_index row_offset: The row offset of the submatrix from the parent matrix (0-based).

* vsip_index col_offset: The column offset of the submatrix from the parent matrix (0-based).
* vsip_length row_length: The number of rows in the submatrix.

* vsip_length col_length: The number of columns in the submatrix.

Return Value

* On success, returns a pointer to the newly created submatrix view.

® On error (e.g., if the submatrix would extend beyond the parent matrix boundaries), returns NULL.

Example

vsip_mview_f *parent_matrix;
vsip_mview_f *submatrix;

// Create a parent matriz
parent_matrix = vsip_mcreate_f (100, 100, VSIP_ROW, VSIP_MEM_NONE);

// Create a 50z50 submatriz starting at row 25, column 25
submatrix = vsip_msubview_f (parent_matrix, 25, 25, 50, 50);

if (submatrix == NULL) {
// Handle error (e.g., invalid submatriz dimensions)

}

Notes

* The submatrix view shares the same underlying data block as the parent matrix.
* Modifications to the submatrix will affect the parent matrix and vice versa.

* The submatrix must be entirely contained within the parent matrix.

* The strides of the submatrix are inherited from the parent matrix.

¢ This function is useful for working with portions of a matrix without copying data.

¢ For non-contiguous submatrices or more complex views, consider using vsip_dmbind_p directly.
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1.4.7 vsip_dmtransview_p - Create a Transposed Matrix View
vsip_mview_f* vsip_mtransview_f(const vsip_mview_f* matrix);
vsip_cmview_f* vsip_cmtransview_f (const vsip_cmview_f* matrix);
Description

This function creates a new matrix view that represents the transpose of the input matrix. The transposed view shares
the same underlying data block as the original matrix but presents it with rows and columns swapped. This operation
is efficient as it doesn’t copy any data, but rather creates a new view with transposed dimensions and strides.

For an m x n input matrix, the transposed view will be an n x m matrix where the element at position (i, j) in the
transposed view corresponds to the element at position (j,7) in the original matrix.

Parameters

* const vsip_dmview_p* matrix: Pointer to the source matrix view to be transposed.

Return Value

* On success, returns a pointer to the newly created transposed matrix view.

¢ On error, returns NULL.

Example

vsip_mview_f *original_matrix;
vsip_mview_f *transposed_matrix;
vsip_length i, j;

// Create a 4z3 matriz
original_matrix = vsip_mcreate_f(4, 3, VSIP_ROW, VSIP_MEM_NONE);

// Fill the matriz with some wvalues
for (i = 0; i < 4; i++) {
for (j = 0; j < 3; j++) {
vsip_mput_f (original _matrix, i, j, 1 * 3 + j + 1);
}
}

// Create a transposed view (3z4)
transposed_matrix = vsip_mtransview_f(original_matrix);

if (transposed_matrix == NULL) {
// Handle error
}

// Now transposed_matriz is a 3z4 view of the original 4z3 matriz data
// Accessing transposed_matriz[0][1] is equivalent to original_matriz[1][0]

Notes

* The transposed view shares the same underlying data block as the original matrix.
¢ Modifications to the transposed view will affect the original matrix and vice versa.

* The transposed view has swapped dimensions compared to the original matrix.

The strides of the transposed view are adjusted to provide the transposed access pattern.

* This operation is efficient as it doesn’t copy any data, only creates a new view.
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1.4.8 vsip_dmrowview_p - Create a Row Vector View of a Matrix
vsip_vview_f* vsip_mrowview_f (const vsip_mview_f* matrix, vsip_index row_index);
vsip_cvview_f* vsip_cmrowview_f (const vsip_cmview_f* matrix, vsip_index row_index);
Description

This function creates a vector view that represents a single row of a matrix. The resulting vector view shares the same
underlying data block as the matrix but provides access to only the specified row. This operation is efficient as it doesn’t
copy an