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1.1

1.2
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About This Book

This document provides information about the functions contained in the Intel® Microengine C
Compiler LibC library for the IXP2XXX network processors. This library provides support for a
modified subset of the standard C library. Most standard library headers defined in C89/C99 are not
supported at this time. Only <memory.h>, <string.h> and <stdlib.h> are implemented with
significantly fewer functions supported than required by C89/C99.

The LibC library functions are similar to the standard C library functions with the following
exceptions:

¢ Function names without attached memory types operate in SRAM. For example, the
memcpy() function operates on buffers in sram while memcpy_sram_dram() copies a buffer
from dram to sram.

¢ All pointers are aligned on a natural boundary according to memory region type. That is,
pointers are 32 bits in sram, scratch, and local memory and 64-bits for dram. Byte, shorts, and
ints are no longer aligned on a word boundary as was previously the case for the 1XP1200
version of the Microengine C LibC library.

¢ Support for the special character types that was included in 1XP1200 version of the
Microengine C LibC library have been removed. The following types do not exist in this
version of LibC:

— cp_sram
— cp_dram

— cp_scratch

— associated cp_*

String Literals

String literals are placed into SRAM. You should not use a string literal in a position which expects
a pointer to a non-SRAM memory region, unless a static initialization of a character array is being
performed. This will produce an error. For example:

void foo(_ declspec(dram) char *str in dram) { ... }
foo("string"); // ERROR: "string" is in SRAM and cannot be passed to foo()
foo((_declspec(dram) char *)"string"); // RUNTIME ERROR: address of "string" is

not a valid DRAM address

{

__declspec(dram) char *ptr = "string"; // ERROR: "ptr" must be a character
array

__declspec(dram) char arr[7] = "string"; // CORRECT: static initialization of
character array

foo (arr) ; // CORRECT: type of parameter matches
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1.3

type of argument

stdlib.h

This section describes the stdlib.h macros and functions supported by the Microengine C LibC
library.

int abs(int n);
Return the absolute value of n.

long labs(long n);
Return absolute value of n (same as abs()).

int atoi(_declspec(sram) CHAR *s);
__int64 atoi64(_declspec(sram) CHAR *s)

Convert string s to 32-bit integer or a 64-bit integer.

int rand();

Generates a random number between 0 and RAND_MAX. If the macro IXP_RAND is
defined, the routine uses the IXP processor’s built-in random number generator.

void srand(unsigned int seed);
Seed a new pseudo-random number sequence.

unsigned int _rotr(unsigned int v, int shift);
unsigned int rotl(unsigned int v, int shift);

These functions, which are non-ANSI-C compatible, rotate bits to the right or left for 32-
bit ints.

int tolower (int c);
Return lowercase of character c.

int toupper (int c);
Return uppercase of character c.

int islower (int c);
Return 1 if c is a lower-case character, and 0 otherwise.

int isupper (int c);
Return 1 if ¢ is an upper-case character, and 0 otherwise.

void exit (int);

Abort or exit the current context. For the exit function, the code returned is the integer
argument. The exit() function is implementation-dependent and is defined in rtl.c. The
current implementation kills the current thread with an ctx_arb[kill].

Reference Manual
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IXptypes.h

The ixptypes.h file contains abbreviated type definitions for your convenience. Section 1.4.1 and
Section 1.4.2 describe these type definitions.

Basic types

typedef int bool;
typedef void VOID;
typedef unsigned char uUs;
typedef char I8;
typedef unsigned short Ule6;
typedef short I16;
typedef unsigned int U32;
typedef int I32;
typedef unsigned long long Ué64;
typedef long long I64;
typedef char CHAR ;
typedef unsigned char UCHAR;

Memory region types

All of the combinations of the IXP memory regions and the basic data types (with the exception of
UCHAR and bool) have been defined as single types. The following are some examples of these
combinations.

typedef _ declspec(sram, CHAR) SRAM_CHAR;
typedef _ declspec(local_mem,U32) LMEM_U32;
typedef  declspec(msf ctrl, I64) MSF_164;

typedef _ declspec(sdram, I16) DRAM I16;

memory.h

The memory.h file contains four memory functions that operate in the same way as the standard C
memory functions with the exception of the memchr() function, which returns an offset to the first
occurrence of a character within a buffer rather than the address of the character.

A memory function that does not contain a memory region in its name works only with buffers in
SRAM. Each of the four memory functions, however, have memory-specific counterparts that
work on buffers from different memory regions. For example, the memcpy_sram_dram() function
is used to copy a buffer from DRAM to a buffer in SRAM. The function naming convention used
with all memory-specific functions is to specify the destination memory region first followed by
the source memory region.

The following sections describe each of the functions contained in the memory.h header file.
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Table 1.

memcpy()

intel.

__declspec(sram) void *memcpy( declspec(sram) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Like the standard C memcpy function, this function copies up to count characters from
memory buffer src into buffer dest and returns dest. Both memory buffers are in SRAM. This

function correctly handles non optimal alignment cases.

Similar functions are provided for operation in all memory regions. Table 1 summarizes the

prototypes for each of the memory-specific memcpy() functions.

memcpy() Prototypes (Sheet 1 of 2)

Prototype

Description

__declspec(dram) void *memcpy_dram_dram(
__declspec(dram) void *dest,
__declspec(dram) const void *src,
unsigned int count);

Copy from src in dram to dest in
dram.

__declspec(dram) void *memcpy_dram_Imem(
__declspec(dram) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in Imem to dest in
dram.

__declspec(dram) void *memcpy_dram_scratch(
__declspec(dram) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in dram.

__declspec(dram) void *memcpy_dram_sram(
__declspec(dram) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Copy from src in sram to dest in
dram.

__declspec(local_mem) void *memcpy_lmem_dram(
__declspec(local_mem) void *dest,
__declspec(dram) const void *src,
unsigned int count);

Copy from src in dram to dest in
Imem.

__declspec(local_mem) void *memcpy_Imem_Imem(
__declspec(local_mem) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in Imem to dest in
Imem.

__declspec(local_mem) void *memcpy_Imem_scratch(
__declspec(local_mem) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in Imem.

__declspec(local_mem) void *memcpy_Imem_sram(
__declspec(local_mem) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Copy from src in sram to dest in
Imem.

__declspec(scratch) void *memcpy_scratch_dram(
__declspec(scratch) void *dest,
__declspec(dram) const void *src,

unsigned int count);

Copy from src in dram to dest in
scratch.

Reference Manual
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1.5.2
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memcpy() Prototypes (Continued) (Sheet 2 of 2)

LibC Functions

__declspec(scratch) void *memcpy_scratch_Imem(
__declspec(scratch) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in Imem to dest in
scratch.

__declspec(scratch) void *memcpy_scratch_scratch(
__declspec(scratch) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in scratch.

__declspec(scratch) void *memcpy_scratch_sram(
__declspec(scratch) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Copy from src in sram to dest in
scratch.

__declspec(sram) void *memcpy_sram_dram(
__declspec(sram) void *dest,
__declspec(dram) const void *src,
unsigned int count);

Copy from src in dram to dest in
sram.

__declspec(sram) void *memcpy_sram_Imem(
__declspec(sram) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in local memory
(Imem) to dest in sram.

__declspec(sram) void *memcpy_sram_scratch(
__declspec(sram) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in sram.

__declspec(sram) void *memcpy_sram_sram(
__declspec(sram) void *dest,
__declspec(sram) const void *src,

unsigned int count);

Copy from src in sram to dest in
sram. This is identical to the
memcpy() function.

memmove()

__declspec(sram) void *memmove( declspec(sram) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Like the standard C memcpy function, this function copies up to count characters from
memory buffer src into buffer dest and returns dest. Unlike memcpy(), however, this
function handles the case of overlapping buffers. Both memory buffers are in SRAM. This

function correctly handles non optimal alignment cases.

Similar functions are provided for operation in all memory regions. Table 2 summarizes the
prototypes for each of the memory-specific memmove() functions.

Reference Manual
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memmove() Prototypes (Sheet 1 of 2)

Prototype

Description

__declspec(sram) void *memmove_sram_sram(
__declspec(sram) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Copy from src in sram to dest in
sram. This is identical to the
memcpy() function.

__declspec(sram) void *memmove_sram_scratch(
__declspec(sram) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in sram.

__declspec(sram) void *memmove_sram_Imem(
__declspec(sram) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in local memory
(Imem) to dest in sram.

__declspec(sram) void *memmove_sram_dram(
__declspec(sram) void *dest,
__declspec(dram) const void *src,
unsigned int count);

Copy from src in dram to dest in
sram.

__declspec(scratch) void *memmove_scratch_sram(
__declspec(scratch) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Copy from src in sram to dest in
scratch.

__declspec(scratch) void *memmove_scratch_scratch(
__declspec(scratch) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in scratch.

__declspec(scratch) void *memmove_scratch_Imem(
__declspec(scratch) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in Imem to dest in
scratch.

__declspec(scratch) void *memmove_scratch_dram(
__declspec(scratch) void *dest,
__declspec(dram) const void *src,
unsigned int count);

Copy from src in dram to dest in
scratch.

__declspec(local_mem) void *memmove_lmem_sram(
__declspec(local_mem) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Copy from src in sram to dest in
Imem.

__declspec(local_mem) void *memmove_lmem_scratch(
__declspec(local_mem) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in Imem.

__declspec(local_mem) void *memmove_lmem_lmem(
__declspec(local_mem) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in Imem to dest in
Imem.

__declspec(local_mem) void *memmove_lmem_dram(
__declspec(local_mem) void *dest,
__declspec(dram) const void *src,
unsigned int count);

Copy from src in dram to dest in
Imem.
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Table 2.
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memmove() Prototypes (Continued) (Sheet 2 of 2)

__declspec(dram) void *memmove_dram_sram(
__declspec(dram) void *dest,
__declspec(sram) const void *src,
unsigned int count);

Copy from src in sram to dest in
dram.

__declspec(dram) void *memmove_dram_scratch(
__declspec(dram) void *dest,
__declspec(scratch) const void *src,
unsigned int count);

Copy from src in scratch to dest
in dram.

__declspec(dram) void *memmove_dram_Imem(
__declspec(dram) void *dest,
__declspec(local_mem) const void *src,
unsigned int count);

Copy from src in Imem to dest in
dram.

__declspec(dram) void *memmove_dram_dram(
__declspec(dram) void *dest,
__declspec(dram) const void *src,
unsigned int count);

Copy from src in dram to dest in
dram.

Reference Manual
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Table 3.

memset()
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__declspec(sram) void *memset( declspec(sram) void *dest,

CHAR c,

unsigned int count);
This function fills the aligned memory buffer dest in SRAM with repeated 8-bit characters

¢ for the first count characters and returns dest.

Similar functions are provided for operation in all memory regions. Table 3 summarizes the

prototypes for each of the memory-specific memcmp() functions.

memset() Prototypes

Prototype

Definition

__declspec(sram) void *
memset_sram(__declspec(sram) void *dest, CHAR c, unsigned int count);

Fills the dest buffer in
sram with count
number of 8-bit
characters specified by
c. This is identical to
the memset() function.

__declspec(scratch) void *
memset_scratch(__declspec(scratch) void *dest, CHAR ¢, unsigned int count);

Fills the dest buffer in
scratch with count
number of 8-bit
characters specified by
C.

__declspec(local_mem) void *
memset_Imem(__declspec(local_mem) void *dest, CHAR c, unsigned int count);

Fills the dest buffer in
local memory with
count number of 8-bit
characters specified by
c

__declspec(dram) void *
memset_dram(__declspec(dram) void *dest, CHAR c, unsigned int count);

Fills the dest buffer in
dram with count
number of 8-bit
characters specified by
C.
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1.54 memcmp()

int memcmp (_ declspec(sram) const void *bufl,
__declspec(sram) const void *buf2,
unsigned int count) ;

Compare the first count characters in two possibly misaligned memory buffers in SRAM.
Perform unsigned comparison on each byte. Return a negative value if bufl is smaller than
buf2, 0 if bufl is equal to buf2, or positive value if bufl is greater than buf2.

Similar functions are provided for operation in all memory regions. Table 4 summarizes the
prototypes for each of the memory-specific memcmp() functions.

Table 4. memcmp() Prototypes (Sheet 1 of 2)

Prototype Description

Compares count

int memcmp_sram_sram(__declspec(sram) const void *bufl, Eﬂfqb:gdogggegé?h of

__declspec(sram) const void *buf2, which are in sram.

unsigned int count); This is identical to the
memcmp() function.

Compares count
number of bytes
between bufl in sram
and buf2 in scratch.

int memcmp_sram_scratch(__declspec(sram) const void *bufl,
__declspec(scratch) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in sram
and buf2 in Imem.

int memcmp_sram_Imem(__declspec(sram) const void *bufl,
__declspec(local_mem) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in sram
and buf2 in dram.

int memcmp_sram_dram(__declspec(sram) const void *bufl,
__declspec(dram) const void *buf2,
unsigned int count);

Compares count

int memcmp_scratch_sram(__declspec(scratch) const void *bufl, number of bytes
__declspec(sram) const void *buf2, between bufl in
unsigned int count); scratch and buf2 in
sram.
Compares count
int memcmp_scratch_scratch(__declspec(scratch) const void *bufl, number of bytes
__declspec(scratch) const void *buf2, between bufl in
unsigned int count); scratch and buf2 in
scratch.
Compares count
int memcmp_scratch_Imem(__declspec(scratch) const void *bufl, number of bytes
__declspec(local_mem) const void *buf2, between bufl in
unsigned int count); scratch and buf2 in
Imem.
Compares count
int memcmp_scratch_dram(__declspec(scratch) const void *bufl, number of bytes
__declspec(dram) const void *buf2, between bufl in
unsigned int count); scratch and buf2 in
dram.

Reference Manual 13
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intel.

Prototype

Description

int

memcmp__Imem_sram(__declspec(local_mem) const void *bufl,

__declspec(sram) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in local
memory and buf2 in
sram.

int

memcmp_Imem_scratch((__declspec(local_mem) const void *bufl,

__declspec(scratch) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in local
memory and buf2 in
scratch.

memcmp_ Imem_ Imem(__declspec(local_mem) const void *bufl,

__declspec(local_mem) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in local
memory and buf2 in
local memory.

memcmp__Imem_dram(__declspec(local_mem) const void *bufl,

__declspec(dram) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in local
memory and buf2 in
dram.

memcmp_dram_sram(__declspec(dram) const void *bufi,

__declspec(sram) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in dram
and buf2 in sram

memcmp_dram_scratch((__declspec(dram) const void *bufl,

__declspec(scratch) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in dram
and buf2 in scratch.

int

memcmp_dram_Imem(__declspec(dram) const void *bufi,

__declspec(local_mem) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in dram
and buf2 in Imem.

int

memcmp_dram_dram(__declspec(dram) const void *bufl,

__declspec(dram) const void *buf2,
unsigned int count);

Compares count
number of bytes
between bufl in dram
and buf2 in dram
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1.5.5 memchr()

int memchr( declspec(sram) const void *buf,
CHAR c,
unsigned int count) ;

Return offset to the first occurrence of 8-bit character ¢ in memory buffer buf in SRAM, or
-1 if none is found in the first count characters. Note that this function returns an offset
rather than the address of the character as in standard C library.

Similar functions are provided for operation in all memory regions. Table 5 summarizes the
prototypes for each of the memory-specific memchr() functions.

Table 5. memchr() Prototypes

Prototype Description

int memchr_sram(

declspec(sram) const void *buf, Returns an offset to
H

the first occurrence of

unsigned int count); ¢ inbuf in sram.

Returns an offset to
the first occurrence of
¢ in buf in scratch.

int memchr_scratch )
declspec(scratch) const void *buf,
CHARC

unsigned’ int count);

int memchr_Imem(

declspec(local_mem) const void *buf, Returns an offset to
HAR

the first occurrence of

unsigned int count); ¢ in buf in Imem.

int memchr_dram(

declspec(dram) const void *buf, Returns an offset to
CHARC

the first occurrence of
¢ in buf in dram.

unsigned' int count);
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1.6 string.h

The string.h file provides the same set of string manipulation functions as standard C. As with the
functions in memory.h, string function names that do not specify a memory region work on strings
in SRAM.

1.6.1 strlen()

unsigned int strlen( declspec(sram) const CHAR *s);
Return length of string s in SRAM in bytes.

Similar functions are provided for operation in all memory regions. Table 6 summarizes the
prototypes for each of the memory-specific strlen() functions.

Table 6. strlen() Prototypes

Prototype Description

Returns the length of

unsigned int strlen_sram(__declspec(sram) const CHAR *s); string s in sram

Returns the length of

unsigned int strlen_scratch(__declspec(scratch) const CHAR *s); string s in scratch

Returns the length of

unsigned int strlen_Imem(__declspec(local_mem) const CHAR *s); string s in Imem

Returns the length of

unsigned int strlen_dram(__declspec(dram) const CHAR *s); string s in dram
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strcmp()

int strcmp( declspec(sram) const CHAR *sl,

__declspec(sram) const CHAR *s2);

Compare two strings in SRAM. Perform unsigned comparison on each CHAR.

Return:
negative value if: s1 is smaller than s2,
0if sl is equal to s2, and

positive value if sl is greater than s2.

Similar functions are provided for operation in all memory regions. Table 7 summarizes the

prototypes for each of the memory-specific strcmp() functions.

strcmp() Prototypes

Prototype

Description

unsigned int strcmp_sram(__declspec(sram) const CHAR *s1,
__declspec(sram) const CHAR *s2);

Compares string s1
with string s2 in sram.
This is identical to the
stremp() function.

unsigned int strcmp_scratch(_rdeclspec(scratch) const CHAR *s1,
__declspec(scratch) const CHAR *s2);

Compares string s1
with string s2 in
scratch.

unsigned int strcmp_lmemé‘declspec(local_mem) const CHAR *s1,
__declspec(local_mem) const CHAR *s2);

Compares string s1

with string s2 in Imem.

unsigned int strcmp_dram(d_declspec(dram) const CHAR *s1,
__declspec(dram) const CHAR *s2);

Compares string s1
with string s2 in dram.

Reference Manual

17



Intel® Microengine C Compiler LIBC Library u
LibC Functions In
®

1.6.3 strncmp()

int strncmp(_ declspec(sram) const CHAR *sl,
__declspec(sram) const CHAR *s2,

18

unsigned int count);

Compare two strings in SRAM up to a specified count of characters. Perform unsigned

comparison on each CHAR. Cross product is not supported.

Return:

negative value if s1 is smaller than s2,
0if sl isequal to s2, or
positive value if sl is greater than s2.

Similar functions are provided for operation in all memory regions. Table 8 summarizes the

prototypes for each of the memory-specific strncmp() functions.

strncmp() Prototypes

Prototype

Description

int strncmp_sram(__declspec(sram) const CHAR *s1,
__declspec(sram) const CHAR *s2,
unsigned int count);

Compares count
number of bytes in
string s1 with string s2
in sram. This is
identical to the
strncmp() function.

int strncmp_scratch%declspec(scratch) const CHAR *s1,
__declspec(scratch) const CHAR *s2,
unsigned int count);

Compares count
number of bytes in
string s1 with string s2
in scratch.

int strncmp_lmem(_ddeclspec(local_mem) const CHAR *s1,
__declspec(local_mem) const CHAR *s2,
unsigned int count);

Compares count
number of bytes in
string s1 with string s2
in Imem.

int strncmp_dram(__declspec(dram) const CHAR *s1,
__declspec(dram) const CHAR *s2,
unsigned int count);

Compares count
number of bytes in
string s1 with string s2
in dram.
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__declspec(sram) CHAR *strcpy( declspec(sram) CHAR *dest,
__declspec(sram) const CHAR *src);

Copy source string src in SRAM to string dest in SRAM and return the original dest.

Similar functions are provided for operation in all memory regions. Table 9 summarizes the
prototypes for each of the memory-specific strcpy() functions.

Table 9.

strcpy() Prototypes

Prototype

Description

declspec(sram) CHAR *strcpy_sram(
__declspec(sram) CHAR *dest,
__declspec(sram) const CHAR *src);

Copies string src to
string dest in sram.
This is identical to the
strepy() function.

declspec(scratch) CHAR *strcpy_scratch(
__declspec(scratch) CHAR *dest,
__declspec(scratch) const CHAR *src);

Copies string src to
string dest in scratch.

declspec(local_mem) CHAR *strcpy_Imem(
__declspec(local_mem) CHAR *dest,
__declspec(local_mem) const CHAR *src);

Copies string src to
string dest in Imem.

declspec(dram) CHAR *strcpy_dram(
__declspec(dram) CHAR *dest,
__declspec(dram) const CHAR *src);

Copies string src to
string dest in dram.
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1.6.5 strncpy/()

__declspec(sram) CHAR *strncpy( declspec(sram) CHAR *dest,
___declspec(sram) const CHAR *src,
unsigned int count);

Copy source string src in SRAM to string dest in SRAM, up to a specified count of
characters, and return the original dest.

Similar functions are provided for operation in all memory regions. Table 10 summarizes the
prototypes for each of the memory-specific strncpy() functions.

Table 10. strncpy() Prototypes

Prototype Description

Copies count number
of bytes from string
src to string dest in
sram. This is identical
to the strncpy()
function.

__declspec(sram) CHAR *strncpy_sram(
__declspec(sram) CHAR *dest,
__declspec(sram) const CHAR *src,
unsigned int count);

__declspec(scratch) CHAR *strncpy_scratch( Copies count number

__declspec(scratch) CHAR *dest,
__declspec(scratch) const CHAR *src,
unsigned int count);

of bytes from string
src to string dest in
scratch.

declspec(local_mem) CHAR *strncpy_Imem
__declspec(local_mem) CHAR *dest,
__declspec(local_mem) const CHAR *src,
unsigned int count);

Copies count number
of bytes from string
src to string dest in
Imem.

declspec(dram) CHAR *strncpy_dram(
__declspec(dram) CHAR *dest,
__declspec(dram) const CHAR *src,
unsigned int count);

Copies count number
of bytes from string
src to string dest in
dram.

20

Reference Manual




INtal.

1.6.6

Intel® Microengine C Compiler LIBC Library

strcat()

LibC Functions

__declspec(sram) CHAR *strcat(_ declspec(sram) CHAR *dest,
__declspec(sram) const CHAR *src);

Append string src in SRAM to string dest in SRAM and return the original dest.

Similar functions are provided for operation in all memory regions. Table 11 summarizes the
prototypes for each of the memory-specific strcat() functions.

Table 11. strcat() Prototypes

Prototype

Description

declspec(sram) CHAR *strcat_sram(
__declspec(sram) CHAR *dest,
__declspec(sram) const CHAR *src);

Appends string src to
string dest in sram.
This is identical to the
strcat() function.

declspec(scratch) CHAR *strcat_scratch(
__declspec(scratch) CHAR *dest,
__declspec(scratch) const CHAR *src);

Appends string src to
string dest in scratch.

declspec(local_mem) CHAR *strcat_Imem(
__declspec(local_mem) CHAR *dest,
__declspec(local_mem) const CHAR *src);

Appends string src to
string dest in Imem.

declspec(dram) CHAR *strcat_dram(
__declspec(dram) CHAR *dest,
__declspec(dram) const CHAR *src);

Appends string src to
string dest in dram.
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1.6.7 strncat()

__declspec(sram) CHAR *strncat(_ declspec(sram) CHAR *dest,
___declspec(sram) const CHAR *src,
unsigned int count);

Append string src in SRAM to string dest in SRAM, up to a specified count of characters,
and return the original dest.

Similar functions are provided for operation in all memory regions. Table 12 summarizes the
prototypes for each of the memory-specific strncat() functions.

Table 12. strncat() Prototypes

Prototype Description

Appends count

__declspec(sram) CHAR *strncat_sram( number of bytes from

__declspec(sram) CHAR *dest,
__declspec(sram) const CHAR *src,
unsigned int count);

string src to string
dest in sram. This is
identical to the

strncat() function.

__declspec(scratch) CHAR *strncat_scratch(
__declspec(scratch) CHAR *dest,
__declspec(scratch) const CHAR *src,
unsigned int count);

Appends count
number of bytes from
string src to string
dest in sram.

__declspec(local_mem) CHAR *strncat_Imem(

Appends count
declspecglocal mem) CHAR *dest,

number of bytes from

__declspec(local_mem) const CHAR *src, string src to string
unsigned int count); dest in sram.
__declspec(dram) CHAR *strncat_dram( Appends count

__declspec(dram) CHAR *dest,
__declspec(dram) const CHAR *src,
unsigned int count);

number of bytes from
string src to string
dest in sram.
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1.6.8 strchr()

__declspec(sram) CHAR *strchr(_ declspec(sram)
const CHAR *s, CHAR c);

Return address of the first occurrence of character ¢ (could be 0x00) in string s in SRAM,
or NULL if none.

Similar functions are provided for operation in all memory regions. Table 13 summarizes the
prototypes for each of the memory-specific strchr() functions.

Table 13. strchr() Prototypes

Prototype Description
Returns the address of
__declspec(sram) CHAR *strchr_sram( the first occurrence of
__declspec(sram) CHAR *s, cinstring s in sram.
CHAR *c); This is identical to the
strchr() function.
__declspec(scratch) CHAR *strchr_scratch( Returns the address of
__declspec(scratch) CHAR *s, the first occurrence of
CHAR *¢); cinstring s in scratch.
__declspec(local_mem) CHAR *strcat_Imem( Returns the address of
__declspec(local_mem) CHAR *s, the first occurrence of
CHAR *c); cinstring s in Imem.
__declspec(dram) CHAR *strchr_dram( Returns the address of
__declspec(dram) CHAR *s, the first occurrence of
CHAR *c); cinstring s in dram.
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1.6.9 strrchr()

__declspec(sram) CHAR *strrchr(_ declspec(sram)
const CHAR *s, CHAR c);

Return address of the last occurrence of character ¢ (could be 0x00) in string s in SRAM,
or NULL if none.

Similar functions are provided for operation in all memory regions. Table 14 summarizes the
prototypes for each of the memory-specific strrchr() functions.

Table 14. strrchr() Prototypes

Prototype Description
Returns the address of
__declspec(sram) CHAR *strrchr_sram( the last occurrence of ¢
__declspec(sram) CHAR *s, in string s in sram.
CHAR *c); This is identical to the
strchr() function.
__declspec(scratch) CHAR *strrchr_scratch( Returns the address of
__declspec(scratch) CHAR *s, the last occurrence of ¢
CHAR *c); in string s in scratch.
__declspec(local_mem) CHAR *strrcat_Imem( Returns the address of
__declspec(local_mem) CHAR *s, the last occurrence of ¢
CHAR *c); in string s in Imem.
__declspec(dram) CHAR *strrchr_dram( Returns the address of
__declspec(dram) CHAR *s, the last occurrence of ¢
CHAR *c); in string s in dram.
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1.6.10 strstr()

__declspec(sram) CHAR *strstr(_ declspec(sram) const CHAR *sl,
__declspec(sram) const CHAR *s2);

Return address of the first occurrence of sub-string s2 in string s1, both in SRAM, or NULL
if none.

Similar functions are provided for operation in all memory regions. Table 15 summarizes the
prototypes for each of the memory-specific strstr() functions.

Table 15. strstr() Prototypes

Prototype Description

Returns the address of

__declspec(sram) CHAR *strstr_sram( gﬁ%g{fé;ggﬂi’;ﬁ%é’f

__declspec(sram) const CHAR *s1, o1 in sram. This is
__declspec(sram) const CHAR *s2); identical to the strstr()

function.

__declspec(scratch) CHAR *strstr_scratch( Returns the address of
the first occurrence of

__declspec(scratch) const CHAR *s1, ; P
__declspec(scratch) const CHAR *s2); f’# t;itrgtnc%sz in string b

Returns the address of
the first occurrence of
substring s2 in string

__declspec(local_mem) CHAR *strstr_Imem(
__declspec(local_mem) const CHAR *s1,

__declspec(local_mem) const CHAR *s2); s1in Imem.
__declspec(dram) CHAR *strstr_dram( 5}?#{5 g(‘:ec Sfrg;]e:es g]f

__declspec(dram) const CHAR *s1, substring s2 in string

__declspec(dram) const CHAR *s2); s1in dram.
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unsigned int strspn(_ declspec(sram) const CHAR *s,
__declspec(sram) const CHAR *chset);

Return length of sub-string in string s in SRAM that consists entirely of characters in 8-bit

character chset in SRAM.

Similar functions are provided for operation in all memory regions. Table 16 summarizes the

prototypes for each of the memory-specific strspn() functions.

Table 16. strspn() Prototypes

26

Prototype

Description

unsigned int strspn_sram(
__declspec(sram) const CHAR *s,
__declspec(sram) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters from
chset in sram. This is
identical to the strspn()
function.

unsigned int strspn_scratch(
__declspec(scratch) const CHAR *s,
__declspec(scratch) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters from
chset in scratch.

unsigned int strspn_Imem(
__declspec(local_mem) const CHAR *s,
__declspec(local_mem) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters from
chset in Imem.

unsigned int strspn_dram(
__declspec(dram) const CHAR *s,
__declspec(dram) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters from
chset in dram.
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strcspn()

unsigned int strcspn(_ declspec(sram) const CHAR *s,
__declspec(sram) const CHAR *chset);

Return length of sub-string in string s in SRAM that consists entirely of characters not in

8-bit character set chset in SRAM.

Similar functions are provided for operation in all memory regions. Table 17 summarizes the

prototypes for each of the memory-specific strcspn() functions.

Table 17. strcspn() Prototypes

Prototype

Description

unsigned int strcspn_sram(
__declspec(sram) const CHAR *s,
__declspec(sram) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters not
contained in chset in
sram. This is identical
to the strcspn()
function.

unsigned int strcspn_scratch(
__declspec(scratch) const CHAR *s,
__declspec(scratch) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters not
contained in chset in
scratch.

unsigned int strcspn_Imem(
__declspec(local_mem) const CHAR *s,
__declspec(local_mem) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters not
contained in chset in
Imem.

unsigned int strcspn_dram(
__declspec(dram) const CHAR *s,
__declspec(dram) const CHAR *chset);

Returns the length of
the substring in string
s that consists entirely
of characters not
contained in chset in
dram.
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__declspec(sram) CHAR *strpbrk( declspec(sram) const CHAR *s,
__declspec(sram) const CHAR *chset);

Return address to the first character in string s that comes from 8-bit character set chset,

both in SRAM, or NULL if none.

Similar functions are provided for operation in all memory regions. Table 18 summarizes the

prototypes for each of the memory-specific strpbrk() functions.

Table 18. strpbrk() Prototypes

Prototype

Description

__declspec(sram) CHAR *strpbrk_sram(
__declspec(sram) const CHAR *s1,
__declspec(sram) const CHAR *s2);

Returns the address of
the first character in
string s that comes
from chset in sram.
This is identical to the
strpbrk() function.

__declspec(scratch) CHAR *strpbrk_scratch(
__declspec(scratch) const CHAR *s1,
__declspec(scratch) const CHAR *s2);

Returns the address of
the first character in
string s that comes
from chset in scratch.

__declspec(local_mem) CHAR *strpbrk_Imem(
__declspec(local_mem) const CHAR *s1,
__declspec(local_mem) const CHAR *s2);

Returns the address of
the first character in
string s that comes
from chset in Imem.

__declspec(dram) CHAR *strpbrk_dram(
__declspec(dram) const CHAR *s1,
__declspec(dram) const CHAR *s2);

Returns the address of
the first character in
string s that comes
from chset in dram.
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__declspec(sram) CHAR *strtok( declspec(sram) CHAR *s,
__declspec(sram) const CHAR *delimit);

Return address to the next token in string s delimited by a character from the 8-bit character

set delimit, both in SRAM,.

Similar functions are provided for operation in all memory regions. Table 19 summarizes the
prototypes for each of the memory-specific strtok() functions.

Table 19. strtok() Prototypes

Prototype

Description

declspec(sram) CHAR *strtok_sram(
__declspec(sram) CHAR *s,
__declspec(sram) const CHAR *delimit);

Returns the address to
the next token in string
s delimited by a
character from delimit
in sram. This is
identical to the strtok()
function.

declspec(scratch) CHAR *strtok_scratch(
__declspec(scratch) CHAR *s,
__declspec(scratch) const CHAR *delimit);

Returns the address to
the next token in string
s delimited by a
character from delimit
in scratch.

declspec(local_mem) CHAR *strtok_Imem(
__declspec(local_mem) CHAR *s,
__declspec(local_mem) const CHAR *delimit);

Returns the address to
the next token in string
s delimited by a
character from delimit
in Imem.

declspec(dram) CHAR *strtok_dram(
__declspec(dram) CHAR *s,
__declspec(dram) const CHAR *delimit);

Returns the address to
the next token in string
s delimited by a
character from delimit
in dram.
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1.6.15 strtol()

long strtol(_ declspec(sram) const CHAR *s,
__declspec(sram) CHAR **ps end,
int base);

Convert string s in SRAM to a long integer using specified base (between 2 to 36, or 0 to
interpret string in C-style). Return LONG_MAX or LONG_MIN if overflow or underflow,

respectively. Adjust pointer *ps_end to the first character that causes conversion to fail.

Similar functions are provided for operation in all memory regions. Table 20 summarizes the

prototypes for each of the memory-specific strtol() functions.

Table 20. strtol() Prototypes

30

Prototype

Description

long strtol_sram(
__declspec(sram) const CHAR *s,
__declspec(sram) CHAR **ps_end,
int base);

Converts string s to a

long integer using the
specified base in sram.
This is identical to the
strtol() function.

long strtol_scratch(
__declspec(scratch) const CHAR *s,
__declspec(scratch) CHAR **ps_end,
int base);

Converts string s to a
long integer using the
specified base in
scratch.

long strtol_Imem(
__declspec(local_mem) const CHAR *s,
__declspec(local_mem) CHAR **ps_end,
int base);

Converts string s to a
long integer using the
specified base in
Imem.

long strtol_dram(
__declspec(dram) const CHAR *s,
__declspec(dram) CHAR **ps_end,
int base);

Converts string s to a
long integer using the
specified base in
dram.
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strtoul()

unsigned long strtoul( declspec(sram) const CHAR *s,
__declspec(sram) CHAR **ps end,

int base);

Convert string s in SRAM to an unsigned long integer using specified base (between 2 to
36, or 0 to interpret string in C-style). Return ULONG_MAX if overflow. Adjust pointer

*ps_end to the first character that causes conversion to fail.

Similar functions are provided for operation in all memory regions. Table 21 summarizes the

prototypes for each of the memory-specific strtoul() functions.

strtoul() Prototypes

Prototype

Description

long strtoul_sram(
__declspec(sram) const CHAR *s,
__declspec(sram) CHAR **ps_end,
int base);

Converts string s to an
unsigned long integer
using the specified
base in sram. This is
identical to the strtol()
function.

long strtoul_scratch(
__declspec(scratch) const CHAR *s,
__declspec(scratch) CHAR **ps_end,
int base);

Converts string s to an
unsigned long integer
using the specified
base in scratch.

long strtoul_Imem(
__declspec(local_mem) const CHAR *s,
__declspec(local_mem) CHAR **ps_end,
int base?

Converts string s to an
unsigned long integer
using the specified
base in Imem.

long strtoul_dram(
__declspec(dram) const CHAR *s,
__declspec(dram) CHAR **ps_end,
int base);

Converts string s to an
unsigned long integer
using the specified
base in dram.
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