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Preface

About this Manual

This manual contains information about the Runtime Library functions and the
implementation of ANSI C.

The manual is divided into two main parts plus appendices: The two main parts
are as follows:

1 Runtime Library. Details of the INMOS C runtime library including sum-
maries of all the header files and reference information about each of the
library functions listed in alphabetical order.

2 Language Reference. Reference material for the C language and its
implementation in the ANSI C toolset. Contains a summary of the new
features in the ANSI standard, details about language extensions, and
implementation data.

The Appendices describe the syntax of the language extensions and furnish
ANSI compliance data.

Host versions

The manual is designed to cover the following products which represent different
host versions of the toolset:

D7214 IBM and NEC PC running MS-DOS.
D5214 - Sun 3 systems running SunOS
D4214 Sun 4 systems running SunOS
D6214 VAX systems running VMS
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viii Preface

Documentation conventions

The following typographical conventions are used in this manual:

Bold type Used to emphasize new or special terminology.

Teletype Used to distinguish command line examples, code fragments,
and program listings from normal text.

Italic type  In command syntax definitions, used to stand for an argument
of a particular type. Used within text for emphasis and for book
titles.

Braces { } Used to denote an optional items in command syntax.

Brackets [] Used in command syntax to denote optional items on the com-
mand line.

Ellipsis ...  In general terms, used to denote the continuation of a series.
For example, in syntax definitions denotes a list of one or more
items.

In command syntax, separates two mutually exclusive alterna-
tives.
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1 Introduction and
Runtime Library
summary

This chapter introduces the ANSI C Runtime Library. It describes the library
header files that contain the function declarations, explains how to use them,
and lists the contents of each file.

1.1 Introduction

The ANSI C Runtime Library is a library of predefined functions which per-
form common programming operations such as file i/lo and mathematical trans-
formations. The library supplied with the toolset is a full ANSI standard li-
brary with additional support for parallel processing, channel communication, and
semaphore handling. Some additional non-ANSI functions are also provided,
including £loat versions of common maths functions, low level file handling
functions, and a variety of miscellaneous operations.

Library functions are declared in a number of header files which contain functions
that are closely related with their supporting constants. The grouping of functions
into a number of files makes their declaration in a program easier and ensures
the correct format for declarations.

1.1.1  Reduced library

A reduced form of the library is provided for programs which do not require com-
munication with the host system, for example, programs that run independently
within embedded systems and processes on nodes which communicate only
with other nodes on a transputer network.

The reduced library omits all those functions which require interaction with the
server. All other functions are present, including concurrency and most non-ANSI
functions. Any program that does not call any of the i/o functions or functions
which depend on them, can be linked with the reduced library. Programs linked
with the reduced library cannot be bootstrapped by the collector and must be
configured onto a transputer network.

Three string formatting functions from the standard i/o library are separately

declared in the header file stdiored.h, to allow them to be used in programs
linked with the reduced library. Further details can be found in section 1.3.13.
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4 1 Introduction and Runtime Library summary

Note: Programs linked with the reduced library must be collected from a config-
uration binary file, that is, the programs must be configured.

1.1.2  Accessing library functions

Library functions must be declared like any other C function, and is simply per-
formed by including the appropriate header file; the correct file to include can
be determined from the function synopsis (see chapter 2). By using the header
file the co-declaration of the correct constants and macros for the function is
assured.

1.1.3 Linking libraries with programs

Function code is incorporated with the program by linking in the appropriate
library file.

The runtime library functions are provided in two main object files, 1ibe.1lib
for the full library, 1ibcred. 1ib for the reduced library, which must be linked
with any application program that uses them. The file centry.1ib is also
provided for linking with programs written in mixtures of languages.

The file collc.1ib is also supplied to support the entry points used by the
earlier 3L Parallel C toolset. This system is described in appendix G ‘3L functions
supported’ of the accompanying User Manual.

The full and reduced libraries contain function code compiled for different trans-
puter types and error modes. The correct code for the transputer target and
program error mode is selected at link time.

Two link startup files are provided for single and multitransputer C programs
which use the full library (startup.lnk) and for multitransputer C programs
which use the reduced library (startrd.1lnk). The startup files contain com-
mands to direct the linker to select code from the correct library file, and the
libraries do not need to be specified on the linker command line.

Library files are indexed to assist module selection by the linker.

1.1.4 ISERVER protocols

All functions in the library use the communication protocols of the the host file
server to perform program i/o0. These protocols are invisible to the C applications
programmer. ISERVER protocol and its underlying functions are described in
appendix D ‘/SERVER protocol’ of the accompanying User Manual.
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1.2 Header files 5

The library function server_transaction provides access to low level IS-
ERVER functions.

1.1.5 Functions which require static

Certain functions in the Runtime Library require static values. If these functions
are called simultaneously by two concurrent processes there may be contention
for the same data area and return values may be unpredictable.

Functions which should be used with great care in concurrently executing pro-
cesses are as follows:

asctime getenv localtime rand set_abort_action
signal stdlib strerror strtok tmpnam

More information about the the use of these functions can be found under the
detailed function descriptions in chapter 2.

The global variable errno should also be used with great care in a concurrent
environment since there is no protection on its assignment.

1.2 Header files

Header files contain functions declarations, macros, and other definitions grouped
together for convenient reference in a program. Header files generally contain
declarations of related functions along with definitions of supporting constants
and other declarations. Header files may consist only of macros and constant,
for example, 1imits.h.

Header files supplied with the ANSI C toolset are listed in Table 1.1.

The rest of this chapter describes the contents of the header files and is divided
into three sections covering the three main groups of files: ANSI standard func-
tions; Concurrency functions; and Other functions. Header files in each main
group are described under generic subheadings, <stdio.h> is described un-
der the heading "Standard i/0”.
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6 1 Introduction and Runtime Library summary

Header file Description

assert.h Diagnostics.

channel.h Channel handling.

ctype.ht Character handling and manipulation.
dos.h DOS specific operations.

errno.ht Error handling.

float.ht Real number arithmetic.

host.h Host system information.

iocntrl.h Low level file handling.

limits.ht Language implementation limits.
locale.ht Locale specific data.

math.ht Maths and trig functions.

mathf.h float versions of maths and trig functions.
misc.h Miscellaneous functions.

process.h Process startup, handling, and control. .

semaphor.h | Semaphore handling.
setjmp.ht Non-local jumps.

signal.ht Signal handling.

stdarg.ht Variable argument handling.
stddef .ht Standard definitions.

stdio.ht Standard i/o and file handling.
stdiored.ht | Reduced library string formatting functions.
stdlib.ht General programming utilities.
string.ht String handling and manipulation.
time.ht System clock date and time.
tANSI standard files

Table 1.1 ANSI C toolset header files
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1.3 ANSI functions 7

1.3  ANSI functions

ANSI functions are contained in a series of header files defined in the ANSI
standard. They encompass standard function sets such as file i/o, maths and
trig functions, character and string handling, error handling, and many other
functions in common usage within existing non-ANSI environments.

1.3.1 Diagnostics <assert.h>

The header file assert .h contains a single macro definition:

Function | Description
assert | Inserts a diagnostic line into a program.

The definition of assert depends upon the value of the macro NDEBUG, which
is not itself defined in assert.h.
1.3.2 Character handling <ctype.h>

The header file ctype . h declares a set of functions for character identification
and manipulation. The file also contains character range macros, not listed here.

Function Description

isalnum | Determines whether a character is alphanumeric.

isalpha | Determines whether a character is alphabetic.

iscntrl | Determines whether a character is a control character.
isdigit | Determines whether a character is a decimal digit.

isgraph | Determines whether a character is a printable non-space char-
acter.

islower | Determines whether a character is a lower-case letter.
isprint | Determines whether a character is a printable character (includ-
ing space).

ispunct | Determines whether a character is a punctuation character.
isspace | Determines whether a character is one which affects spacing.
isupper | Determines whether a character is an upper-case letter.
isxdigit | Determines whether a character is a hexadecimal digit.
tolower | Converts an upper-case letter to its lower-case equivalent.
toupper | Converts a lower-case letter to its upper-case equivalent.
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8 1 Introduction and Runtime Library summary

1.3.3 Error handling <errno.h>

The header file errno.h declares the error variable errno and defines codes
for the values to which it may be set. The file also contains a number of other
error codes, not listed here, which are included for compatibility with earlier
INMOS compiler toolsets.

Variable Description

errno Avariable of type volatile int. Setto a positive error codes
by several library routines.

Error code | Description

EDOM The argument to a floating point function is out of range.
ERANGE Overflow or underflow in a floating point function.
ESIGNUM | lllegal signal number supplied to signal.

EIO Error in low level i/o function used to communicate with the
server.

EFILPOS | Error in file positioning functions ftell, fgetpos, or
fsetpos.
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1.3 ANSI functions

FLT_MIN_10_EXP

DBL_MIN_10_EXP
LDBL_MIN_10_EXP
FLT MAX_EXP

DBL_MAX_EXP
LDBL_MAX_EXP
FLT _MAX
DBL_MAX
LDBL_MAX

FLT MAX_10_EXP

DBL_MAX_10_EXP
LDBL_MAX_10_EXP

1.3.4 Floating point constants <float.h>

Macro Description

FLT_RADIX Radix of exponent representation.

FLT_ROUNDS Rounding mode for floating point addition.

FLT_MANT DIG Number of digits in a £loat mantissa.

DBL_MANT DIG double form of FLT_MANT _DIG.

LDBL_MANT DIG long double form of FLT_MANT DIG.

FLT EPSILON Minimum number of type £loat such that 1.0 + x =
1.0

DBL_EPSILON double form of FLT_EPSILON.

LDBL_EPSILON long double form of FLT_EPSILON.

FLT DIG Number of decimal digits of precision for £loat pa-
rameters.

DBL.DIG double form of FLT_DIG.

LDBL.DIG long double form of FLT_DIG.

FLT _MIN_EXP Minimum f£loat exponent.

DBL_MIN_EXP double form of FLT _MIN_EXP.

LDBL_MIN_EXP long double form of FLT_MIN_EXP.

FLT_MIN Min normalised positive number of type float.

DBL_MIN double form of FLT_MIN.

LDBL_MIN long double form of FLT_MIN.

Minimum negative integer such that 10 raised to that
power is a normalised £loat number.

double form of FLT_MIN_10_EXP.
long double form of FLT_MIN_10_EXP.

Max integer such that FLT-RADIX raised to that
power minus 1 is a valid £loat number.

double form of FLT_MAX_EXP.

long double form of FLT_MAX_EXP.
Maximum representable number of type float.
double form of FLT_MAX.

long double form of FLT_MAX.

Maximum integer such that 10 raised to that power is
a valid £loat number.

double form of FLT_MAX_10_EXP.
long double form of FLT_MAX_10_EXP.
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10 1 Introduction and Runtime Library summary

1.3.5 Implementation limits <limits.h>

limits.h defines a number of implementation constants in ANSI C.

Macro Description

CHAR_BIT The number of bits in a byte.

SCHAR_MIN | Min value for an object of type signed char.
SCHAR_MAX | Max value for an object of type signed char.

UCHAR_ MAX | Max value for an object of type unsigned char.
CHAR_MIN Min value for an object of type char.

CHAR_MAX Max value for an object of type char.

SHRT_MIN Min value for an object of type short int.

SHRT_MAX Max value for an object of type short int.
USHRT_MAX | Max value for an object of type unsigned short int.
INT_MIN Min value for an object of type int.

INT_MAX Max value for an object of type int.

UINT_MAX Max value for an object of type unsigned int.
LONG_MIN Min value for an object of type long int.

LONG_MAX Max value for an object of type long int.

ULONG_MAX | Max value for an object of type unsigned long int. ‘
MB_LEN_MAX | Max number of bytes in a multibyte character.
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1.3.6

Localisation <locale.h>

The header file locale.h defines two functions, some macros for use by
setlocale, and a single structure.

Function Description

setlocale Sets or interrogates part of the program’s locale.

localeconv | Assigns appropriate values to components in objects of type
struct lconv forthe formatting of numeric quantities, ac-
cording to the rules of the current locale.

Macro Description

LC_ALL Names the entire locale (that is, all of the following macros).

LC_COLLATE | Used in the string locale functions strcoll and strxfrm.

LC_CTYPE Used in the character handling functions.

LC_NUMERIC | Selects the decimal point.

LC_TIME Used in the locale dependent time functions.

LC_MONETARY | Affects monetary formatting information returned by the
localeconv function.

Structure Description

lconv A structure which describes a complete locale. Components
of 1conv are those of the standard ANSI C locale, which is
the only locale supported by the ANSI C toolset.

ANSI C supports only the standard "C” locale, which has the following features:

e The execution character set comprises all 256 values 0-255. Values
0-127 represent the ASCII character set.

o The collation sequence of the execution character set is the same as for
plain ASCII.

e Printing is from left to right.

e The decimal point character is *.".

No other locales are permitted.
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1 Introduction and Runtime Library summary

1.3.7 Mathematics library <math.h>

math.h declares general maths functions and their associated constants.

Note: All functions declared in math.h return the value 0.0 on domain errors
and set errno to ERANGE on underflow errors.

Function | Description

acos Calculates the arc cosine of the argument.

asin Calculates the arc sine of the argument.

atan Calculates the arc tangent of the argument.

atan2 Calculates the arc tangent of argument 1/argument 2.

ceil Calculates the smallest integer which is not less than the argu-
ment.

cos Calculates the cosine of the argument.

cosh Calculates the hyperbolic cosine of the argument.

exp Calculates the exponential of the argument.

tabs Calculates the absolute value of a floating point number.

floor Calculates the largest integer which is not greater than the ar-
gument.

£fmod Calculates the floating point remainder of argument 1/argument
2.

frexp Separates a floating point number into a mantissa and an integral
power of 2.

ldexp Multiplies a floating point number by an integer power of 2.

log Calculates the natural logarithm of the argument.

logloO Calculates the base 10 logarithm of the argument.

modf Splits the argument into fractional and integral parts.

pow Calculates x to the power y.

sin Calculates the sine of the argument.

sinh Calculates the hyperbolic sine of the argument.

sqrt Calculates the tangent of the argument.

tan Calculates the tangent of the argument.

tanh Calculates the hyperbolic tangent of the argument.

Constant | Value

HUGE_VAL | A constant value returned if overflow or underflow occurs.

72 TDS 225 00 August 1990




1.3 ANSI functions 13

1.3.8 Non-local jumps <setjmp.h>

The header file setjmp.h declares two functions used to perform non-local
gotos, and a single variable used by them.

. Function Description
longjmp Performs a non-local jump to a given environment.
setjmp Sets up a non-local jump.

The two functions are used in conjunction to first set a position (set jmp), then
jump to this position (longjmp). When longjmp executes, it appears to the
user as if the program had just returned from the call to set jmp. The set jmp
must always be at a higher level than the corresponding longjmp.

Variable Meaning
jmp_buf An array type used to save a calling environment.

1.3.9 Signal handling <signal.h>

The header file signal.h defines two functions for signal handling, one type,
and several constants.

. Function Description

raise Forces a pseudo-exception via the signal handler.

signal Defines the way in which errors and exceptions are han-
dled.

Type Description

sig_atomic_t Defines an atomic variable. This is a variable whose
state is always known, and which cannot be confused
by asynchronous interrupts.
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14 1 Introduction and Runtime Library summary
Constant Description
SIGDFL Uses the default system error/exception handling for the pre-
defined value.
SIG_IGN Ignores the error/exception.
SIG_ERR Returned when the signal handler is invoked in error.
SIGABRT Abort error.
SIGFPE Arithmetic exception.
SIGILL llegal instruction.
SIGINT Attention request from user.
SIGSEGV Bad memory access.
SIGSTERM | Termination request.
SIGIO Input/output possible.
SIGURG Urgent condition on I/O channel.
SIGPIPE Write on pipe with no corresponding read.
SIGSYS Bad argument to system call.
SIGALRM Alarm clock.
SIGWINCH | Window changed.
SIGLOST Resource lost.
SIGUSR1 User defined signal.
SIGUSR2 User defined signal.
SIGUSR3 User defined signal.

1.3.10 Variable arguments <stdarg.h>

The header file stdarg.h contains a three functions and a type definition. The
functions are implemented as macros.

Function Description

va_arg Accesses a variable number of function arguments in a func-
tion definition.

va_end Clears up after accessing variable arguments.

va_start Initialises a pointer to a variable number of function arguments
in a function definition.

Type Description

va_list A type used to hold information required by the variable argu-
ment functions.
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1.3.11 Standard definitions <stddef.h>

The header file stddef . h defines a number of commonly used data types and

macros.
Type Description
ptrdiff t The signed integral type of the result of subtracting
two pointers.
size_t The unsigned integral type of the result of the
sizeof operator.
wchar_t An integral type whose range of values can represent
distinct codes for all members of the largest extended
character set amongst the supported locales.
Macro Description
NULL A null pointer constant which is returned by many li-
brary routines.
offsetof (type, | Expands to an integral constant expression that has
identifier) type size_t. The value is the offset in bytes from
the beginning of a structure, designated by type of
identifier.
For example:

struct item
{

long int x;

)'

long int y;

offsetof (struct item, y) = 4 /* 2 for 16-bit machines */

1.3.12 Standard i/0 <stdio.h>

The header file stdio.h defines the main i/o and file handling functions, three
types, and several macros.
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16 1 Introduction and Runtime Library summary
Function Description

clearerr | Clears the error and end-of-file indicators for a file stream.
fclose Closes a file stream.

feof Tests the state of the end-of-file indicator.

ferror Tests the state of the file error indicator.

fflush Flushes an output stream.

fgetc Reads a character from a file stream.

fgetpos | Gets the position of the read/write file pointer.

fgets Reads a line from a file stream.

fopen Opens a file.

fprintf | Writes a formatted string to a file.

fputc Writes a character to a file stream.

fputs Writes a string to a file stream.

fread Reads records from a file.

freopen | Closes an open file, and re-opens it in a given mode.

fscanf Reads formatted input from a file stream.

fseek Sets the read/write file pointer to a specified offset in a file

stream.
fsetpos | Sets the read/write file pointer to a position obtained from
fgetpos.

ftell Gives the position of the read/write pointer in the file stream.
fwrite Writes records from an array into a file.

getc Gets a character from a file.

getchar | Reads a character from standard input.

gets Gets a line from standard input.

perror Writes an error message to the standard error output.

printf Writes a formatted string to standard output.

putc Writes a character to a file stream.

putchar | Writes a character to standard output.

puts Writes a line to standard output.

remove Removes access to a file.

rename Renames a file.

rewind Sets the file stream’s read/write position pointer to the start of

the file.
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1.3 ANSI functions 17

Function Description

scanf Reads formatted data from standard input.
setbuf Controls file buffering.

setvbuf Defines the way that a file stream is buffered.
sprintf Writes a formatted string to a string.

sscanf Reads formatted data from a string.
tmpfile Creates a temporary file.

tmpnam Creates a unique filename.

ungetc Pushes a character back onto a file stream.

vfprintf | Writes a formatted string to a file (alternative form of fprintf).
vprintf Writes a formatted string to standard output (alternative form
of printf).

vsprintf | Writes a formatted string to a string (alternative form of sprintf).

Type Description

size_t The unsigned integral type of the result of the sizeof oper-
ator.

Macro Description

FILE Defines a structure used for recording all the information that

the system needs to control a file stream. The structure con-
tains the following data:

The current position in a file.

A read/write error indicator.

An end-of-file indicator.

Information about the file buffer.

A semaphore to prevent concurrent access to the file.

fpos_t Defines a structure able to hold a unique specification of every
position within a file.
NULL A null pointer constant that is returned by many routines.

The first group of three macros in the following list define integral constants which
may be used to control the action of setvbuf£; the next three macros define
integral constants which may be used to control the action of £seek, and the
remainder in the list are used throughout the 1/O library:
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18 1 Introduction and Runtime Library summary

Macro Description

_IOFBF Full I/O buffering required.

_IOLBF Line buffering required.

_IONBF No /O buffering required.

SEEK_SET Start seek at start of file stream.

SEEK_CUR Start seek at current position in file stream.

SEEK_END Start seek at end of file stream.

BUFSI1Z The buffer size given by setbuf.

EOF End of file.

L_tmpnam The size of an array used to hold temporary file names
generated by tmpnam.

TMP_MAX The maximum number of unique file names generated by
tmpnam.

FOPEN_MAX The minimum number of files that can be open simultane-
ously.

FILENAME_MAX | Maximum length of filename.

Characteristics of file handling

File handling by works on streams and has the following features:

o File naming follows the conventions of the host system.

e Zero length files can exist if they are permitted by the host system.

e The same file can be opened multiple times. However, because there
is no support for shared access within stdoio.h the results may be
unpredictable.

¢ In append mode the file position indicator is initially positioned at the end

of the file.

e Spaces written out to a file before the newline character are also read in.

e The last line of a text stream does not require a terminating newline

character.

o A write on a text stream does not cause the associated file to be truncated
beyond that point.
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e No NULL characters are appended to data written to a binary stream.
o The features of file buffering are as follows:

— In unbuffered streams characters appear from the source or des-
tination as soon as possible. Transmission of characters also
occurs if input is specifically requested.

— In line-buffered streams a block of characters is built up and then
sent to the host system when a newline character occurs. Trans-
mission also occurs if input is specifically requested.

- In fully buffered streams a block of characters is sent to the host
system when the buffer becomes full.

In all buffering modes characters are also transmitted if the buffer be-
comes full, or if the stream is explicitly flushed.
1.3.13 Reduced library i/o functions <stdiored.h>

The file stdiored.h contains declarations of three print formatting functions
from stdio.h. They are for use in programs linked with the reduced runtime
library.

Macro Description

sprintf | Writes a formatted string to a string.

sscanf Reads formatted data from a string.

vsprintf | Writes a formatted string to a string (alternative form of
sprintf.

1.3.14 General utilities <stdlib.h>
The header file std1ib.h contains general programming utilities and associ-

ated data types, constants, and macros. Many of the functions are implemented
as macros.
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Function Description

abort Causes the program to abort. The abort is equivalent to an
abnormal termination of the program.

abs Calculates the absolute value of an integer.

atexit Specifies a function to be called when the program ends.

atof Converts a string of characters to a double.

atoi Converts a string to an int.

atol Converts a string to a long int.

bsearch | Searches a sorted array for a given object.

calloc Allocates memory space for an array of items and initialises the
space to zeros.

div Calculates the quotient and remainder of a division.

exit Causes normal program termination.

free Frees an area of memory.

getenv Searches an environment list for a matching string.

labs Calculates the absolute value of a long integer.

ldiv Calculates the quotient and remainder of a long division.

malloc allocates a specified area of memory.

mblen Determines the number of bytes in a multibyte char.

mbtowc Converts a multibyte char to a code of type wchar_t.

mbstowcs | Converts a sequence of multibyte characters to a to a sequence
of codes of type wchar_t

gsort Sorts an array of objects.

rand Generates a pseudo-random number.

realloc | Changes the size of an object in memory.

srand Sets the seed for pseudo-random numbers generated by rand.

strtod Converts the initial part of a string to a double and saves a pointer
to the rest-of the string.

strtol Converts the initial part of a string to a long int and saves a
pointer to the rest of the string.

strtoul | Converts the initial part of a string to an unsigned long int and
saves a pointer to the rest of the string.

system Passes a string to the host environment for execution as a host
command.

wctomb Converts a code of type wchar_t to a multibyte character.

wcstombs | Opposite of mbstowces. Converts a sequence of codes of type
wchar_t to a sequence of multibyte characters.
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Type Description

size_t The unsigned integral type of the result of the sizeof
operator.

wchar_t An integral type whose range of values can represent
distinct codes for all members of the largest extended
character set amongst the supported locales.

div_t The type returned by div.

ldiv_t The type returned by 1div.

Macro Description

NULL A null pointer constant which is returned by many library
routines.

EXIT_FAILURE | An integral expression which may be used as an argu-
ment to the exit function to return unsuccessful termina-
tion status to the Host environment.

EXIT_SUCCESS | As EXIT_FAILURE but for successful termination.

RAND_MAX Maximum value returned by rand function.

MB_CUR_MAX Maximum number of bytes in a multibyte character.

1.3.15 String handling <string.h>

The header file string.h declares a number of string handling functions, one
type, and string constants.
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Function Description

_memcpy In line version of memcpy.

_strcpy In line version of strxcpy.

memchr Finds the first occurrence of a character in the first n charac-
ters of an area of memory.

memcmp Compares the first n characters of two areas of memory.

memcpy Copies characters from one area of memory to another (no
memory overlap allowed).

memmove Copies characters from one area of memory to another (the
areas can overlap).

memset Fills a given area of memory with the same character.

strcat Appends one string onto another.

strchr Finds the first occurrence of a character in a string.

strcmp Compares two strings.

strcoll Compares two strings (transformed according to the pro-
gram’s locale).

strcpy Copies one string to another.

strcspn Counts the number of characters at the start of one string
which do not match any of the characters in another string.

strerror | Converts an error number into an error message string.

strlen Calculates the length of a string.

strncat Appends one string onto another (up to a maximum number
of characters).

strncmp Compares the first n characters of two strings.

strncpy Copies one string to another (up to a maximum number of
characters).

strpbrk Finds the first character in one string that is present in another
string.

strrchr Finds the last occurrence of a given character in a string.

strspn Counts the number of characters at the start of a string which
are also in another string.

strstr Finds the first occurrence of one string in another.

strtok Converts a string consisting of delimited tokens into a series
of strings with the delimiters removed.

strxfrm Transforms a string according to the locale and copies it into
an array (up to a maximum number of characters).
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Type Description

size_t The unsigned integral type of the result of the sizeof oper-
ator.

Macro Description

NULL A null pointer constant which is returned by many library rou-
tines.

1.3.16 Date and time <time.h>

The header file time.h declares a number of functions for manipulating time,
four types, and some time and date constants.

In all the following functions the local time zone is defined by the host system.
Daylight Saving Time is not available.

Function Description

asctime Converts the values in a tm structure to an ASCI| string.

clock Calculates the amount of processor time used.

ctime Converts a calendar time to a string.

difftime Calculates the difference between two calendar times.

gmtime Converts a calendar time to a broken down time, ex-
pressed as coordinated universal time (UTC time). Al-
ways returns NULL, because UTC time is not available
in this implementation.

localtime Converts a calendar time into a tm structure format.

mktime Converts a tm structure into a time_t value.

strftime Does a formatted conversion of a tm structure to a string.

time Reads the current time.

Type Description

size_t The unsigned integral type of the result of the sizeof
operator.

clock-t Used to store times in the form of ticks per second.

time_t Used to store times in a fixed format.

struct tm A calendar time structure.
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Macro Description
NULL A null pointer constant which is returned by many li-

CLOCKS_PER_SEC | The number of clock ticks per second.

brary routines.

The tm structure has the following definition:

struct tm {

int
int

int
int
int
int
int
int

int

}

tm_sec; /* Secs after min [0,61] */
tm _min; /* Mins after hour [0,59] */

tm_hour; /* Hougs since midnight [0,23] */
tm_mday; /* Day of month [1,31] */

tm_mon; /* Months since Jan [0,11] */
tm_year; /* Years since 1900 */

tm_wday; /*‘Days since Sunday [0,6] */
tm_yday; /* Days since Jan 1 [0,365] */

tm_isdst; /* Daylight saving flag */

1.4  Concurrency functions

Concurrency support in the runtime library is separated into three header files:
process.h which contains functions to set up, run, and control concurrent
processes with associated constants; channel . h which contains functions for
communicating along channels with associated channel constants such as link
addresses; and semaphor . h which contains the semaphore support functions.
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1.4.1 Process control <process.h>

Function Description

ProcAfter Delays execution of a process until after a specified
time.

ProcAlloc Allocates stack space and initialises a process.

ProcAllocClean Frees space allocated by ProcAlloc.

ProcAlt Causes a process to wait for a ready input from a se-
ries of channels. Channels are referenced by point-
ers.

ProcAltList As ProcAlt but references an array of channel
pointers.

ProcGetPriority Returns the priority of the current process. ‘.

ProcInit Initialises a process.

ProcInitClean Frees space allocated by ProcInit.

ProcPar Starts two or more processes in parallel.

ProcParam Alters process parameters.

ProcParList As ProcPar takes an array of processes.

ProcPriPar Starts two processes in parallel, the first being exe-
cuted at high priority and the second at low priority.

ProcReschedule Reschedules a process, that is, places it on the end
of the process queue.

ProcRun Starts a process at the same priority as the calling
process (the current priority).

ProcRunHigh Starts a high priority process.

ProcRunLow Starts a low priority process.

ProcSkipAlt Checks specified channels for readiness to input.

ProcSkipAltList As ProcSkipAlt but takes an array of pointers to
channels.

ProcStop Stops a process.

ProcTime Reads the transputer clock.

ProcTimeAfter Determines the sequence of two transputer clock
times.

ProcTimerAlt As ProcAlt but uses a timeout.

ProcTimerAltList | As ProcAltList but uses a timeout.

ProcTimeMinus Gives the difference between two transputer clock
times.

ProcTimePlus Gives the result of adding two transputer clock times.

ProcWait Delays execution of a process for a specified time.
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fgetpos Gets the position of the read/write file pointer.
Synopsis:

#include <stdio.h>
. int fgetpos(FILE *stream, fpos.t *pos);

Arguments:

FILE *stream A pointer to a file stream.
fpos_t *pos A pointer to an object where the current value of
the read/write file pointer can be stored.
Results:

Returns zero if the operation was successful. If the operation fails £getpos
sets errno to EFILPOS and returns non-zero.

Errors:

If the operation was unsuccessful, fgetpos returns a non-zero value.

Description:
' fgetpos stores the position of the read/write pointer of the file stream stream
in the object pointed to by pos. This information is in a form usable by the

fsetpos function.
fgetpos is not included in the reduced library.
See also:

fsetpos
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£ gets Reads aline from a file stream.
Synopsis:

#include <stdio.h>
char *fgets(char *s, int n, FILE *stream);

Arguments:
char *s A pointer to a buffer to receive the string.
int n The size of the array.

FILE *stream A pointer to a file stream.

Results:

Returns s if successful. If end-of-file is encountered before a character is read,
or a read error occurs, £gets returns a NULL pointer.

Errors:

fgets returns a NULL pointer if end-of-file is encountered before a character
is read, or a read error occurs.

Description:

fgets reads a string of a maximum (n—1) characters from the file stream iden-
tified by stream. £gets stops reading when it encounters a newline character
or an end-of-file character. A string terminating character is written into the array
after the last character read. The newline character forms part of the string.
fgets is not included in the reduced library.

See also:

fgetc fputs gets
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filesize Determines the size of afile. File handling primitive.
Synopsis:

#include <iocntrl.h>
long int filesize(int f£d);

Arguments:
int £d A file descriptor.
Results:
Returns the size of the file in bytes or -1 on error.
Errors:
If an error occurs £ilesize sets errno to the value EIO.
Description:

filesize takes a file descriptor and returns the size of the file in bytes. If the
file is open for writing, £ilesize returns the current size of the file.

filesize is not included in the reduced library.
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floor calulates the largest integer not greater than the argument.
Synopsis:

#include <math.h> ‘
double floor (double x);

Arguments:
double x A number.
Results:
Returns the largest integer (expressed as a double) which is not greater than x.
Errors:
None.
Description:
floor calculates the largest integer which is not greater than x.

See also: ||

ceil floorf
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floorf fiocat formof £loor.
Synopsis:

#include <mathf.h>
int floorf (float x);

Arguments:
float x A number.
Results:
Returns the largest integer (expressed as a £loat) which is not greater than x.
Errors:
None.
Description:
float form of £loor.
See also:

ceilf floor
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fmod calculates the floating point remainder of x/y.
Synopsis:

#include <math.h>
double fmod(double x, double y);

Arguments:

double x The dividend.
double y The divisor.

Results:

Returns (with the same sign as x) the floating point remainder of x/y. If y is
zero errno obtains the value EDOM and £mod returns zero.

Errors:

A domain error occurs if y is zero, and the function then returns zero. A range
error occurs if the result is not representable.

Description:
fmod calculates the floating point remainder of x/y.
See also:

fmodf

72 TDS 225 00 August 1990



2.2 List of functions 111

fmod£f calculates the floating point remainder of x/y.
Synopsis:

#include <mathf.h>
float fmodf (float x, float y);

Arguments:

float x The dividend.
float y The divisor.

Results:

Returns (with the same sign as x) the floating point remainder of x/y. If y is
zero errno obtains the value EDOM and £mod£ returns zero.

Errors:

A domain error occurs if y is zero and a range error occurs if the result is not
representable.

Description:
float form of £mod.
See also:

fmod
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fopen Opens a file.
Synopsis:
#include <stdio.h>

FILE *fopen(const char *filename,
const char *mode);

Arguments:

char *filename The name of the file to be opened.
const char *mode A string which specifies the mode in which
the file is to be opened.

Results:

Returns a file pointer to the stream associated with the newly opened file. fopen
returns a null pointer if it cannot open the file.

Errors:

If a file opened for reading does not exist or the open operation fails for any
other reason, fopen returns a null pointer.

Description: .

fopen opens the file named by the string pointed to by £ilename, in the mode
specified by the mode string.

fopen is not included in the reduced library.

The following are valid mode strings:
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r
“w"
ngr
” rb”
nwbn

nabn

"r+
"W+

a+

"r+b” or "rb+"
"w+b” or "wb+”

"a+b” or "ab+"

Opens a text file for reading.

Opens a text file for writing. If the file already exists it is
truncated to zero length. If the file does not exist, it is created.

Opens a text file for appending. If the file does not exist, it is
created.

Opens a binary file for reading.

Opens a binary file for writing. If the file already exists it is
truncated to zero length. If the file does not exist, it is created.

Opens a binary file for appending. If the file does not exist, it
is created.
Opens a text file for reading and writing.

Creates a text file for reading and writing. If the file exists, it
is truncated to zero length.

Opens a text file for reading, and writing at the end of the file.
If the file does not exist, it will be created.

Opens a binary file for reading and writing.
Creates a binary file for reading and writing. If the file exists,
it is truncated to zero length.

Opens a binary file for reading and writing at the end of the
file. If the file does not exist, it will be created.

File output must not be followed by file input without an intervening call to
££1ush or one of the file positioning functions £seek, £setpos and rewind.
Similarly, input must not be followed by output without an intervening call to one
of these functions unless EOF is encountered.

If a file is opened with a "+” in the mode string (opened for update), the file can
be read from and written to without closing and reopening the file. However,
you must call ££1ush, £seek, £setpos or rewind between read and write

operations.

Example:

#include <stdio.h>

int main( void )

{

FILE *stream;

stream = fopen("data.dat","zr");

if (stream == NULL)
printf("Can’t open data.dat file for
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read\n");
else
printf("data.dat opened for read\n");

See also:

fclose fflush freopen fseek fsetpos rewind

72 TDS 225 00 August 1990



2.2 List of functions 115

fprint£ wries a formatted string to a file.

Synopsis:
#include <stdio.h>
’ int fprintf(FILE *stream, const char *format, ...);
Arguments:
FILE *stream A pointer to an output file stream.
const char *format An array of characters specifying the format.
.. Subsequent arguments to the format string.
Results:

Returns the number of characters written, or a negative value if an output error
occurs.

Errors:
Returns a negative value if an output error occurs.
Description:

‘ fprintf£ writes the string pointed to by format to the file stream stream.
When £print£ encounters a percent sign % in the string, it expands the cor-
responding argument into the format defined by the format tokens after the sign.

fprintf£ is not included in the reduced library.

The format tokens consist of the following items:
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1. Flags (optional):

- causes the output to be left-justified in its field.
+ causes the output to start with a '+’ or ‘—’.

A causes the output to start with a space if positive,
(blank  and a ‘-’ if negative. If the space and + flags appear
space) together, the space flag is ignored.

# causes:
- an octal number to begin with 0.

- a hex number to begin with Ox, or 0X for the
x or X conversion specifiers.

- a floating point number to contain a decimal
pointin (e, E, f, G, g,).

0 For d,,o,u,x,X,e,E,f,g,G, conversions (see below),
leading zeros are used to pad the fieldwidth. If both
0 and — flags both appear, the 0 is ignored. For
d,i,o,u,x,X conversions, if a precision is specified the
0 flag is ignored.

2. Minimum width (optional):
The width is an integer constant which defines the minimum number of charac-
ters displayed. If the integer constant is replaced by an asterisk (‘+’), an int
argument supplies the width.

3. Precision (optional):

The precision is specified by a decimal point followed by an integer constant
which defines:

e The maximum number of characters to be written in an ‘s’ conversion

e The number of digits to appear after the decimal point in an ‘e’, ‘E’ or ‘f’
conversion

e The maximum number of significant digits for a ‘g’ or ‘G’ conversion

e The minimum number of digits to appear in a ‘d’, ‘0’, ‘U’, ‘’x’ or ‘X’ conver-
sion.

If the integer constant is replaced by an asterisk ('+’), an int argument supplies
the precision. If the integer constant is omitted the value is taken to be zero.
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4. Type specifier (optional):

h Specifies that a following ‘d’, ‘i’, ‘o’, ‘U’, ‘X’ or ‘X’ conversion
applies to a short int or unsigned short int, or
a following 'n’ conversion applies to a pointer to a short
int.

1 Specifies that a following ‘d’, ‘', ‘0’, ‘U’, 'x’ or ‘X’ conver-
sion applies to a long int or unsigned long int,
or a following 'n’ conversion applies to a pointer to a 1ong
int.

L Specifies that a following ‘e’, ‘E’, ‘f’, ‘g’ or ‘G’ conversion
applies to a long double.

5. A single conversion character:

di

o

u

X

e E

9. G
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The int argument is converted to signed decimal format.

The int argument is converted to unsigned octal format.

The int argument is converted to unsigned decimal format.
The int argument is converted to unsigned hexadecimal format,
using the letters 'a’ to 'f’.

The int argument is converted to unsigned hexadecimal format,
using the letters 'A’ to 'F’.

The double argument is converted to the decimal format [—]
xxx.xxxx. The number of characters after the decimal point is
equal to the precision. The default precision is six.

The double argument is converted to the decimal format
x.xxxxexxx. The exponent is introduced with the conversion
character. The number of characters after the decimal point is
equal to the precision. The default precision is six.

The double argument is converted to an 'f’ format if the expo-
nent is less than —4 or greater than the precision. Otherwise
'g’ is equivalent to 'e’, and ‘G’ is equivalent to 'E’. Trailing zeros
are removed from the result.

The int argument is written as a single character.

Characters are written from the string pointed to by the argu-
ment, up to the string terminating character.

The argument must be a pointer to a void and is converted to
hex. format for printing.

The number of characters written so far will be put into the
integer pointed to by the argument.

The % character is written.
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Example:

#include <stdio.h>

int main( void )
{
int i = 99;
int count = 0;
double fp = 1.5e5;
char *s = "a sequence of characters";
char nl = '\n’;
FILE *stream;

if ( (stream = fopen("data.dat", "w")) == NULL)
printf("Error opening data.dat for write\n");
else
{
count+ = fprintf(stream,

"This is %s%c", s, nl);
count+ = fprintf(stream,
"$d\n%f\n", i, f£p);
printf ("Number of characters written to file
was: %d\n", count);

See also:

fscanf printf
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fputc writes a character to a file stream.
Synopsis:

#include <stdio.h>
int fputc(int ¢, FILE *stream);

Arguments:

int ¢ The character to be written.
FILE *stream A pointerto a file stream.

Results:

Returns the character written if successful. If a write error occurs, £putc returns
EOF and sets the error indicator for the stream.

Errors:
fputc returns EOF if a write error occurs.
Description:

fputc converts c to an unsigned char, writes it to the output stream pointed to
by stream, and moves the read/write position for the file stream as appropriate.

fputc is not included in the reduced library.
See also:

fgetc putc
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fput S Wirites a string to a file stream.
Synopsis:

#include <stdio.h>
int fputs(const char *s, FILE *stream);

Arguments:

const char *s A pointer to the string to be written.
FILE *stream A pointerto a file stream.

Results:

Returns non-negative if successful, and EOF if unsuccessful.
Errors:

fputs returns EOF if unsuccessful.

Description:

fputs writes the string pointed to by s to the file stream stream. The write
does not include the string terminating character.

fputs is not included in the reduced library.
See also:

fputc
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fread Reads records from a file.
Synopsis:
#include <stdio.h>
size_t fread(void *ptr, size_ t size, size_t nmemb

FILE *stream);

Arguments:

void *ptr A pointer to a buffer that the records are read into.
size_t size The size of an individual record.

size_t nmemb The maximum number of records to be read.
FILE *stream A pointerto a file stream.

Results:

Returns the number of records read. This may be less than nmemb if an error
or end-of-file occurs. £read returns zero if size or nmemb is zero.

Errors:
None.
Description:
fread reads nmemb records of length size from the file stream stream into
the array pointed to by ptr. The read/write file pointer is incremented by the
number of characters read.
fread is not included in the reduced library.
Example:
#include <stdio.h>
FILE *stream;
int main()
{
int i;
int numout, numin;
int buffin[10], buffout[10];
FILE *stream;

/* Write 10 integers to the file data.dat */
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stream = fopen("data.dat", "wb");
if (stream == NULL)

printf ("error\);
else

{

for (i = 0; i < 10; ++i)
buffout[i] =i * i;

/* Put values in buff */

numout = fwrite((char *)buffout,

sizeof(int), 10, stream);
printf(
"number of integers written = %d\n", numout);

}

fclose(stream);

/* Read 10 integers from the file data.dat */
stream = fopen("data.dat", "rb");
if (stre == NULL)

printf ("Error opening data.dat for binary

write\n");
else
{
numin = fread((char *)buffin,
sizeof (int), 10, stream); .

printf ("number of integers read = %d\n", numin);
for (1 = 0; 1 < 10; ++i)
printf("int %d is %d\n", i, buffin[i]);

}
fclose(stream};
}
See also:

feof ferror fwrite
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free Freesanareaof memory.
Synopsis:

#include <stdlib.h>
void free(void *ptr);

Arguments:

void *ptr A pointer to the area of memory to be freed.
Results:
Returns no result.
Errors:
If ptxr does not match any of the pointers previously returned by calloc,
malloc, or realloc, or if the space has already been freed by a call to free
or realloc, a fatal runtime error occurs and the following message is displayed:

Fatal-C_Library-Error in free(), bad pointer or heap corrupted

Description:
free frees the area of memory pointed to by ptr if it has been previously
allocated by calloc, malloc, or realloc. If ptr is a NULL pointer , no
action occurs.

See also:

calloc malloc realloc
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freeB86 Frees host memory space allocated by alloc86. DOS only.
Synopsis:

#include <dos.h>
void free86 (pcpointer p):;

Arguments:

pcpointer p A pointer to the host memory block to be freed.
Results:
Returns no result.
Errors:

If an error occurs free86 sets errno to the value EDOS. Any attempt to use
free86 on operating systems other than DOS also sets errno to EDOS. Failure
of the function also generates the server error message:

[Encountered unknown primary tag (50)]
Description:

free86 returns the block of host memory identified by p to DOS for re-use. p
must be a pcpointer previously returned by alloc86.

free86 is not included in the reduced library.
See also:

alloc86
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f reopen Closes an open file and reopens it in a given mode.
Synopsis:
#include <stdio.h>

FILE *freopen(const char *filename, const char
*mode, FILE *stream);

Arguments:
const char *filename The name of the file to be opened.
const char *mode A string which specifies the mode in
which the file is to be opened.
FILE *stream A pointer to a file stream.
Results:

Returns the value of stream is associated with the newly opened file, or a
NULL pointer if the file cannot be opened.

Errors:

If the open fails £reopen returns a NULL pointer.

Description:

freopen attempts to close the file associated with the file stream stream.
Failure to close the file is ignored, error and end-of-file indicators for the stream
are cleared, and freopen then opens the file referenced by £ilename and

associates the file with the file stream stream.

The file is opened in the mode specified by the string mode. Valid modes are
the same as for fopen.

freopen is not included in the reduced library.

freopen is normally used for redirecting the stdin, stdout and stderr
streams.
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Example:

#include <stdio.h>

int main( void )
{

FILE *stream;

/* assign stdout to a named file */
printf("This text goes to stdout\n");

stream = freopen("data.dat", "w", stdout);
if (stream == NULL)
printf("Couldn’t freopen stdout to
data.dat\n");
else

{
printf("This text goes to data.dat\n");

fclose(stream);

See also:

fopen
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f XeXp Separates afloating point number into @ mantissa and an integral
power of 2.

Synopsis:

#include <math.h>
double frexp(double value, int *exp);

Arguments:
double value The floating point number.
int *exp A pointer to an integer where the exponent is
stored.
Results:

Returns the mantissa part of value. The mantissa is returned in the range [0.5
... 1) or zero. The exponent is stored in the int pointed to by exp.

Errors:

A domain error may occur.

Description:

frexp separates the floating point number value into a mantissa and an integral

power of 2. The exponent is stored in the int pointed to by exp. The mantissa

is returned by the function.

If x is the value returned by frexp and y is the exponent stored in *exp then:
value = x * 2*%*y

If value is zero then both x and y will be zero.

Example:

#include <math.h>
#include <stdio.h>

int main( void )

{
double x;
double mantissa;
int exponent;
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x = 3.141;

mantissa = frexp (x, &exponent);

printf("x = %f, mantissa = %f, exponent = %d\n",
x, mantissa, exponent);

/*
* Output
*
* x = 3.141000, mantissa = 0.785250,
* exponent = 2
*
*x/

See also:

ldexp frexpf
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rexpf Separates a floating point number into a mantissa and an in-
tegral power of 2.

Synopsis:

#include <mathf.h>
float frexpf(float value, int *exp);

Arguments:

float value The floating point number.

int *exp A pointer to the int into which the exponent is put.
Results:

Returns the mantissa part of value. The mantissa is returned in the range [0.5...1)
or zero. The exponent is stored in the int pointed to by exp.

Errors:

None.

Description:

float form of frexp.
See also:

ldexpf frexp
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from86 Transfers host memory to the transputer. DOS only.
Synopsis:

#include <dos.h>
int from86 (int len, pcpointer there, char *here);

Arguments:
int len The number of bytes of host memory to be
transferred.
pcpointer there A pointer to the host memory block.
char *here A pointer to the receiving block in transputer
memory.
Results:

Returns the actual number of bytes transferred.
Errors:
Returns the number of bytes transferred until the error occurred and sets errno
to the value EDOS. Any attempt to use £rom86 on systems other than DOS
also sets errno to EDOS. Failure of the function also generates the server error
message:

[Encountered unknown primary tag (50)]
Description:
from86 transfers len bytes of host memory starting at there to a corre-
sponding block starting at here in transputer memory. The function returns the
number of bytes actually transferred. The host memory block used will normally
have been previously allocated by a call to alloc86.
£rom86 is not included in the reduced library.
See also:

to86 alloc86
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fscanf Reads formatted input from a file stream.

Synopsis:

#include <stdio.h>

int fscanf (FILE *stream, const char *format, ...):;
Arguments:

FILE *stream An input file stream.

const char *format A format string.
Subsequent arguments to the format string.

Results:

Returns the number of inputs which have been successfully converted. If an end-
of-file character occurred before any conversions took place, £scanf returns
EOF.

Errors:

If an end-of-file character occurred before any conversions took place, £scanf
returns EOF. Other failures cause termination of the procedure.

Description:

fscanf matches the data read from the input stream stream to the specifi-
cations set out by the format string. The format string can include white space,
ordinary characters, or conversion tokens:

1. Whitespace causes the next series of white space characters read to be
ignored.

2. Ordinary characters in the format string cause the characters read to be
compared to the corresponding character in the format string. If the characters
do not match, conversion is terminated.

3. A conversion token in the format string causes the data sequence read in
to be checked to see if it is in the specified format. If it is, it is converted and
placed in the appropriate argument following the format string. If the data is not
in the correct format, conversion is terminated.

The conversion tokens consist of the following items:

1. Token signifier:
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% (percent character)

2. Assignment suppressor (optional):

« (asterisk). This causes the data sequence to be read in but not assigned
to an argument. Tokens that use the assignment suppressor should not

have a corresponding argument in the argument list.

3. Maximum width (optional):

The width is a decimal integer constant defining the maximum number

of characters to be read.

4. Type specifier (optional):

h

1

Specifies that a following 'd’, 'i’, 'n’, '0’, u’, or ’x’ conversion
applies to a short int orunsigned short int.
Specifies that a following 'd’, *’, 'n’, 0’, 'u’ or 'x’ conversion
applies to a long int or unsigned long int, and
a following 'e’, 'f’ or 'g’ conversion applies to a double.
Specifies that a following 'e’, f’ or 'g’ conversion applies to
a long double.

5. A single conversion character:

d
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Expects an (optionally signed) decimal integer. Requires a

pointer to an integer as the corresponding argument.

Expects an (optionally signed) integer constant. Requires a

pointer to an integer as the corresponding argument.

Expects an (optionally signed) octal integer. Requires a

pointer to an integer as the corresponding argument.

Expects an (optionally signed) decimal integer. Requires a
pointer to an unsigned integer as the corresponding argument.
Expects an (optionally signed) hex integer (optionally pre-
ceded by an Ox or 0X). Requires a pointer to an integer as

the corresponding argument.
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e, £, g Expects an (optionally signed) floating point character con-

[set]

[~ set]

[~ set]

%

sisting of the following sequence of characters:
1. A plus or minus sign (optional).

2. A sequence of decimal digits, which may contain a decimal
point.

3. An exponent (optional) consisting of an 'E’ or 'e’ followed
by an optional sign and a string of decimal digits. Requires a
pointer to a double as the corresponding argument.
Expects a string. Requires a pointer to an array large enough
to hold (size of the string plus a terminating null char) charac-
ters as the corresponding argument.

Signifies the start of a scanset.

Expects a string made up of the characters included between
the square brackets.

expects a string made up of characters which are not included
between the square brackets. The right bracket character can
be included in the match set by beginning the scan set as
follows: [ ] or [*].

Treated as any other character, no matter where it appears in
the scan set.

Requires a pointer to an array large enough to hold the size
of the string plus a terminating null character, (which will be
added automatically) as the corresponding argument.
Expects a hexadecimal string. Requires a pointer to a void
pointer as the corresponding argument.

The number of characters received so far will be put into the
integer pointed to by the argument. This does not increment
the assignment count returned.

Matches the % character.

Any mismatch between the token format and the data received causes an early
termination of £scanf.

fscanf is not included in the reduced library.

Example:

#include <stdio.h>

int main( void )

{
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FILE *stream;
int numin;
int numout;
float fp;

int i;

/* Create a file containing a number of items */
stream = fopen ("data.dat"”, "w");

if (stream == NULL)
printf("Couldn’t open data.dat for write\n");
else
{
numout = fprintf (stream, "%f %d4d",
3.141, 1024);
printf(
"Number of characters written: %d\n",
numout) ;

}
fclose(stream);

/* Read a number of items from the file */
stream = fopen("data.dat", "r");
if (stream == NULL)

printf("Couldn’t open data.dat for read\n");

else

{
numin = 0;
numin = numin + fscanf(stream, "%f", &fp):;
numin = numin + fscanf(stream, "%d", &i);

printf ("Number of fields read: %d\n", numin);
printf("Items read were: %f %d\n",fp, i)’

/*  Output:
*

* Number of characters written: 13
* Number of fields read: 2
* Items read were: 3.141000, 1024

*/

See also:

fprintf
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fseek sets the file pointer to a specified offset.
Synopsis:
#include <stdio.h>

int fseek(FILE *stream, long int offset,
int whence);

Arguments:
FILE *stream A pointer to a file stream.
long int The distance the read/write pointer is moved.
offset
int whence The start position for the read/write pointer.
Results:

Returns non-zero if called incorrectly, otherwise £seek returns zero.

Errors:

fseek returns non-zero on error.

Description:

fseek is used to move the read/write position pointer of a file to a specified
offset within the file stream stream. The offset is measured from a position

defined by whence and can take the following values:

1 SEEK_SET is the start of the file stream.
2 SEEK_CUR is the current position in the file stream.
3 SEEK_END is the end of the file stream.

If the file stream is a text stream the offset should either be zero or whence
should be set to SEEK_SET, and offset should be a value returned by a
ftell.

fseek clears the end-of-file indicator for stream and undoes the effects of
ungetc. The file stream may be both read from and written to after £seek has
been called, provided the stream has been opened in an appropriate mode.

Example:

#include <stdio.h>
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int main( void )

{
FILE *stream;
int result;
stream = fopen("data.dat", "wb+");

if (stream == NULL)
printf("couldn’t open data.dat for write\n");
else

{
fprintf (stream, "%s", "123456789");

/* Reset to beginning of file */
result = fseek(stream, OL, SEEK_SET);

if (result)
printf("couldn’t do fseek\n");
else
printf("first char in file is: %c\n",
getc(stream));

/* Reset to beginning of file */
result = fseek(stream, OL, SEEK_SET) ;

/* Move to third byte in file */
result = fseek(stream, 2L, SEEK_CUR);

if (result)
printf("couldn’t do fseek\n");
else
printf("third char in file is: %c\n",
getc(stream));

/* Move to last byte in file */
result = fseek(stream, -1L, SEEK_END);

if (result)
printf("couldn’t do fseek\n");
else

printf("last char in file is: %c\n",
getc(stream));

See also:

fsetpos, ftell, ungetc
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£ setpos Sets the read/write file pointer to an £pos_t value obtained
from £getpos.

Synopsis:

#include <stdio.h>
int fsetpos(FILE *stream, const fpos_t *pos);

Arguments:

FILE *stream A pointer to a file stream.
const fpos_t *pos A pointer to an object containing the new value
of the read/write file pointer.

Results:

Returns zero if the operation was successful, and non-zero on failure.
Errors:

If the operation was unsuccessful, £setpos sets errno to EFILPOS and
returns a non-zero value.

Description:

fsetpos sets the read/write position pointer of the file stream stream to the
value in pos. pos shall contain a value previously returned by fgetpos.

A successful call to £setpos clears the end-of-file indicator for the stream and
will undo the effects of an ungetc operation on the same stream. The file
stream may be both read from and written to after £setpos has been called,
provided it has been opened in an appropriate mode.

fsetpos is not included in the reduced library.
#include <stdio.h>

int main( void )

{
FILE *stream;
fpos_t filepos;
int ch;

stream = fopen("data.dat","w+");

if (stream == NULL)
printf("Couldn’t open data.dat for read\n");
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else
{
fprintf(stream, "123456789");
rewind (stream);
ch = getc(stream);
printf ("First char in file is ’%c’\n",ch);

/*
* Remember: getc() advances file pointer,
* so it now points
* to the second character in the file.

*/
if (fgetpos(stream, &filepos) != 0)

printf ("Error with fgetpos\n");
ch = getc(stream);
printf("Second char in file is ’%c’\n",ch);
ch = getc(stream);
printf ("Third character in file is ’'%c’\n",ch);

if (fsetpos(stream, &filepos) !=0)
printf ("Error with fsetpos\n");

ch = getc(stream);
printf(
"Reset file ptr and read 2nd char which is ’'%c’\n", .
ch);
fclose(stream);
}

See also:

fgetpos fseek ungetc
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ftell Returnsthe position of the read/write pointer in a file stream.
Synopsis:

#include <stdio.h>
long int ftell (FILE *stream);

Arguments:
FILE *stream A pointer to a file stream.
Results:

Returns the current value of the read/write position indicator for the file stream
stream, or —1 on error.

Errors:

ftell returns —1 on error and sets errno to EFILPOS.

Description:

ftell returns the current value of the read/write position indicator for the file
stream stream. For a binary stream the value is the number of characters from
the beginning of the file. For a text stream the value is unspecified but can be
used by f£seek to reposition the file position indicator to its original position at
the time of the call to ftell.

ftell is not included in the reduced library.

See also:

fseek
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fwrite wirites records from an array into a file.
Synopsis:

#include <stdio.h>

size_t fwrite(const void *ptr, size t size,

size_t nmemb, FILE *stream);

Arguments:

void *ptr A pointer to a buffer that the records are read from.
size_t size The size of an individual record.

size_t nmemb The maximum number of records to be written.
FILE *stream A pointerto a file stream.

Results:

Returns the number of records written. This may be less than nmemb if a write
error occurs.

Errors:

fwrite returns zero if size or nmemb is zero.

Description:

fwrite writes nmemb records of length size from the array pointed to by ptr
into the file stream stream. The read/write file pointer is incremented by the
number of characters written. If an error occurs, the value of the file position
indicator is indeterminate.

fwrite is not included in the reduced library.

See also:

fread
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g et -param Reads parameters for a configured process.
Synopsis:

#include<misc.h>
void *get_param(int n);

Arguments:
int n The index of the required parameter in the interface list.
Results:
Returns no result.
Errors:
The function returns NULL on error. Possible errors are:

1 Using the function when it is not valid, i.e. from a program not configured
using icconf.

2 Using a value of n less than 1.

3 Using a value of n which is greater than the number of available param-
eters.

Description:

get_param reads parameters from the list specified in the interface at-
tribute for a configured process. It can only be used from a program which has
been configured using icconf and has not been linked with the entry points
MAIN.ENTRY, PROC.ENTRY or PROC.ENTRY .RC (used only for compatibility
with code generated by previous toolsets, as described in appendix F ‘occam
interface code’ of the accompanying User Manual).

get_param s used to access the parameters given to a process in the interface
list at configuration level. It returns the nth parameter in the parameter list (n is
a non-zero positive integer). If the parameter is a scalar then a pointer to the
parameter is returned. If the parameter a channel or array then the channel or
array pointer itself is returned.

The following example shows how a C program can use get_param to obtain
the value of a variable defined in the interface parameter list of a process defined
at configuration level. The configuration description includes all the placements
necessary to configure the process on a single processor.
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C program:

#include <stdio.h>
#include <stdlib.h>
#include <misc.h>

int main ()

{

int *value;

value = (int *)get_param(3);
printf("value = %d\n", *value);
exit_ terminate (EXIT_SUCCESS);

}
Configuration description:

/* Hardware description */
T414 (memory = 2M) B403;

connect B403.1ink[0], host;

/* Software description */
process (stacksize = 20k, heapsize = 20k,
interface (input in,
output out,
int value)) test;

test (value = 427);

input from host;
output to_host;

connect test.in, from host;
connect test.out, to_host;

/* Network mapping */
use "testl.lku" for test;
place test on B403;

place to_host on host;
place from host on host;

place test.in on B403.1ink[0];
place test.out on B403.1ink[0];
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The C program obtains the value 427 by reading the third interface parameter to
the configured process test and then displays it.
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getc Gets a character from a file.
Synopsis:

#include <stdio.h>
int getc(FILE *stream);

Arguments:

FILE *stream A pointer to a file stream.
Results:
Returns the next character from the file stream.
Errors:

If the next character is the end-of-file character, or a read
error occurs, getc returns EOF.

Description:

getc returns the next character from the opened file identified by the file stream
pointer, and advances the read/write position indicator for the file stream.

getc is not included in the reduced library.
See also:

fgetc getchar putc
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getenv Returns the name of a host environment variable.
Synopsis:

#include <stdlib.h>
char *getenv(const char *name);

Arguments:
const char *name A pointer to the host variable name to be matched.
Results:

Returns a pointer to the matched string in the host environment variable list. If
no match is found, a NULL pointer is returned.

Errors:

None.

Description:

getenv returns the string associated with the host environment variable name.
The string must not be modified by the program but can be overwritten by a
subsequent call to getenv.

getenv is not included in the reduced library.

Note: Care should be taken when calling getenv in a concurrent environment.
Calls to the function by independently executing, unsynchronised processes may

corrupt the returned char pointer.

Example:

#include <stdlib.h>
#include <stdio.h>

int main( void )

{
char *envvar;
envvar = getenv ("IBOARDSIZE");
if (envvar == NULL)
printf ("IBOARDSIZE variable not set\n"):;
else
printf ("IBOARDSIZE is : %\n",envvar);
}
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