












































































































































































SETBUF(3S) UNIX System V SETBUF(3S) 

DIAGNOSTICS 

NOTE 

If an illegal . value for type or size is provided, setvbuf returns a non-zero 
value. Otherwise,< the value returned will be zero. 

A common source of error is allocating buffer space as an "automatic" 
variable in a code block, and then failing to close the stream in the same 
block. 

July 11, 1985 
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NAME , . 
setjmp, fongjmp - non-local goto 

SYNOPSIS 
#include <setjmp.h> 

int setjmp (env) 
jmp_buf env; 

void longjmp (env, val) 
jmp_buf env; 
int val; 

. DESCRIPTION 

SETJMP(3C) 

These· functions are useful for dealing with errors and interrupts encoun-
. tere~ii{a low-level subroutine of a program. 

Setjmp saves its stack environment in env (whose type, jmp_buf, is defined 
in the <setjmp.li> header file) for later use by longjmp. It returns the value . · 
o. 
Longjmp restores the environment saved by the last call of setjmp with the 
corresponding env argument. After longjmp is completed, program execu-
tion continues as if the corresponding call of setjmp (which must not itself 
have returned in the interim) had just returned the value val. Longjmp 
cannot cause setjmp to return the value 0. If longjmp is invoked with a 
second argument of 0, setjmp will return 1. All accessible data had values 
as of the time· fongjmp was called 

SEE.ALSO 
signa1(2) .. 

WARNING 
If longjmp is called without setjmp having placed anything in env, or 
when the last setjmp call was in a function which has since returned, 
unpredictable things will happen. 
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UNIX System V STDI0(3S) 

NAME 
stdio - standard buffered input/output package 

SYNOPSIS 
#include (stdio.h> · 

FILE •stdio, •stdout, •stderr; 

DESCRIPTION 
The functions described in the entries of sub-class 3S of this manual con­
stitute an efficient, user-level 1/0 buffering scheme. The in-line macros 
getc(3S) and putc(3S) handle characters quickly. The macros getchar and 

, putchar, and the higher~level routines fgetc, ./gets, fprintf, fputc, /puts; 
.fread, fscanf, /Write, gets, getw, printf, puts, putw, and scanf all use or act 
: as if they use getc and putc; they can be freely intermixed. 

· A. file with associated buffering is called a stream and is declared to be a 
pointer to .adefined type FILE. Fopen(3S) creates certain descriptive data 
for a stream and returns a pointer to designate the stream in all further 

. ·transactions. Normally, there are three open streams with constant 
pointers declared in the <stdio.h> header file and associated with the stan­

'. dard open files: · 

stdio· 
stdout 
stderr 

standard input file 
standard output file 
standard error file 

. The constant NULL (O) designates a nonexistent pointer. 

An integer constant EOF ( -1) is returned upon end-of-file or error by 
, most integer functions that deal .with streams (see the individual descrip". 
tions for details). 

An integer constant BUFSIZ specifies the size of the buffers used by the 
particular implementation. · · 

Any program that uses this package must include the header file of per­
tinent macro definitions, .as follows: 

#include <stdio.h> 

The functions and constants mentioned in the entries of sub-class 3S of 
this manual are declared in that header file and need no further declara· 
tion. The, constants and the following "functions" are implemented as 
macros: getc, getchar, putc, putchar, /error, feof, clearerr, and fileno. 

<Redeclaration of these names is perilous. 

, July 11, 1985 
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SEE ALSO. 
open(2), close(2), lseek(2), pipe(2), read(2), write(2). 
fclose(3S), ferror(3S), fopen(3S), fread(3S), fseek(3S), getc(3S), gets(3S). · · 
printt\3S), putc(3S), ·· puts(3S), scanf{3S), setbuf{3S), ungetc(3S). 

DIAGNOSTICS 
Invalid stream pointers will usually cause grave disorder, possibly includ;. 
ing program termination. ·Individual function descriptions describe the 
possible error conditions. 
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NAME 
strcat, stmcat, strcmp, strncmp, strcpy, stmcpy, strlen, strchr, strrchr, 
strpbrk, strspn, strcspn, strtok ~ string operations 

SYNOPSIS 
.· # inclu.de ~string.h> 

char *Streat (sl, s2) 
char •st, •s2; · · 

char *Strncat (st, s2, n) 
char •sl, ··s2; 
int n; 

int strcm1> (sl, s2) 
.. char •sl, · •s2; 

int stmcmp (si, s2, n) 
char *Sl, •s2; . 
int n· · p · • 

· char •strcpy (sl, s2) 
char •sl, •s2; 

char •strncpy (sl, s2, n) 
char •sl, •s2; 
int n; 

int strlen (s) 
char •s; 

char •strchr (~ c) 
char *S; 
int c; 

· char •strrchr (s, c) 
char •s; 
int c; 

char •strpbrk (sl, s2) 
. char •sl, •s2; 

int strspn (sl, s2) 
char •s 1, •s2; 

int strcspn (sl, s2) 
char *Sl, •s2; · 

July 11, 1985 



char •strtok (sl. s2) 
char *Sl; •s2; 

· DESCRIPTION . 

UNIX System V STRING(3C) 

·· · .···• ·: The arguments sl, s2 and s in these functions point to strings (arrays of 
··t' ;:.;.. characters tenninated by a null character). 

~: :, - ~:' {.:: ' f, ' -

··'·•· .• The functions strcat, strncat, strcpy, and strncpy all alter sl. These func­
tions 'do not check for overflow of the array pointed to by sl. 

Streat appends a copy of string s2 to the end of string sl. Stmcat 
appends at most n characte~ Each returns a pointer to the null-
tenninated result · 

Strcmp compares its arguments and returns an integer less than, equal to, 
or greater than 0, depending on whether sl is lexicographically less than, 
equal to, or greater than s2, respectively. Strncmp makes the same com­
parison but examines at most n characters. 

Strcpy copies string s2 to sl, stopping after the null character has been 
copied. Strncpy copies exactly n characters, truncating s2 or adding null 
characters to sl if necessary. The result will not be null-terminated if the 
length of s2 is n or more~ Each function returns sl. . 

Strlen returns the number of characters in s, not including the terminating 
null character. 

Strchr (strrchr) returns a poiilter to the first (last) occurrence of character 
c in string s, or a NULL. pointer if c does not occur in the string; The 
null character terminating a string is considered to be part of the string. 

Strpbrk returns a pointer to the first occurrence in string sl of any charac­
ter from string s2, or a NULL pointer if no character from s2 exists in sl. 

Strspn (strcspn) returns the. length of the initial segment of string sl that 
consists entirely of characters from (not from) string s2. 

Strtok considers the string sl to be a sequence of zero or more text tokens 
separated by spans of one or more characters from the separator string s2. 
The first call, with a pointer to sl specified as the first argument, returns a 
pointer to the first character of the first token, and writes a null character 
info sl immediately after the first token. Strtok keeps track of its position 
in the string sl. Subsequent calls to strtok (made with a NULL pointer as 
the first argument, in place of a pointer to a string} will work through the 
original string sl until no tokens· remain. The separator string s2 inay be 
changed from call to call. When no tokens remain in sl, a NULL pointer 
is returned. When a new string is given as the first argument to strtok, its 
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position in 3.p~tstring is completely forgotten. 
NOTEY ;. 

· For· user convenience, all these functions are declared in the optional 
.•... <string.Ii>· header file. 

BUGS. 

. ' ~-

Strcmp and strncmp use native character comparison, which is signed in 
QNIX and on PDP-lls and V AX-lls, unsigned on other machines. Thus 
the sign of the value returned when one of the characters has its high­
order bit set is implementation-dependent 

Character movement is performed differently in different implementations. 
Thus overlapping moves may· yield surprises. 

July 11, 1985~ ,' 



STRTOL(3C) UNIX System V STRTOL(3C) 

NAME 
strtol,.atol, atoi·.....:. convert string to integer. 

SYNOPSIS 
long strtol (str, ptr, base) 
char •str, ••ptr; 
int base; 
long atol (str) 

· char·. •str; · 

int atoi (str) 
··char •str; 

DESCRIPfION . 
Strtol returns a8 a long integer the value represented by the character 
string pointed to by str. Leading white-space characters (as defined by 
isspace in ctype(3C)) are ignored 

If ilie value of ptr is not (char **)NULL, a pointer to the character ter- . 
rrlinating the scan ·is returned in the location pointed to by ptr. If no 
integer can be formed, that location is set to str, and zero is returned 

If base is positive (and not greater than 36), it is used as the base for 
conversion. After an optional leading sign, leading zeros are ignored, and 
"Ox". or "OX" is ignored if base is 16. 

If base is zero, the string itself determines the base as follows: after an 
optional leading sign, a leading zero indicates octal conversion, and a lead--
ing "Ox" or "OX" hexadecimal conversion. Otherwise, decimal conversion 
is used • 

Truncation· from long to int can, of course, take place upon assignment or 
by an explicit cast 

Atol(str) is equivalent to strtol{str, (char **)NULL. JO), 

Atoi(str) is equivalent to (int} strtol(str, (char **)NULL. JO) • 

. ',SEE ALSO .. 
ctype(3C), scanf(3S). 

BUGS 
Overflow conditions are ignored 
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f;:;, 
t:t ·. 

NAME 
:t~i ' 

ungetc - push character back into input stream 

SYNOPSIS 
#include <stdio.II> 

int ungetc (c, stream) 
int c; 
FILE *Stream; 

DESCRIPTION 
Ungetc inserts the. character c "into the buffer associated with an input 
stream. That character, c, will be returned by the next getc(3S) call on 
the stream~ . Ungete returns c, and.leaves the file stream unchanged 

'ori~.character.'()f pushback is guaranteed, provided s~mething has already 
been read froll1 the stream and the stream is actually buffered. If stream is 
stdin. one chafa'cter may be pushed back onto the buffer without a previ-' 
ous read statement.·. 

If t equals EOF, ungetc does nothing to the buffer and returns EOF. 

Fseek(3S) erases all memory of inserted characters. 
SEE ALSO':· . 

fseek(3S), getc(3S), setbuf(3S) . 

. ·DIAGNOSTICS 
. . '·~'', 

Ungetc returns EOF if it cannot insert the character. 
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NAME .·. . 
vprintf, vfprintf, vsprintf - print formatted output of a varargs argument 
list . 

SYNOPSIS . · .. · . , .. 
#include. <stdio.h> 

· ·#include . <:varargs.h> 

int vprintf (format, ap) 
char •format; 

. ·· va_list ap; 

. int vfpriotf (stream, format, ap) 
FILE •stream;·· . 
char •format;.> 

· va_list ap; · 

int vspriotf (s, format, ap) 
. char •s. •format; 

va_list ap; · .. 

DESCRIPTION 
Vprinif,· vfjJrinif, and vsprinlf are the same as prinif, ·fjJrinif, and sprint/ 
respectively, except that instead of being called with a variable number of 
arguments.. they are called with an argument list as defined by varargs(S). 

EXAMPLE 
The following demonstrates how vfjJrinlf could be used to write an error 

··. routine. 

#include <stdio.h> 
#include <varargs.h> 

I• 
* error. should be called like 
* error(function_name, format, argl, arg2 .•. ); 

. •I 
/*VARARGSO*/ 
void ; .. , : 
error( va_atist)i ,: ' 
I* Note that the function_name and format arguments cannot be 

senarate.1y declared because of the definition of varargs. 
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1 va_dcl 
{ 

SEE ALSO. 

va_list args; 
char •fint; 

va_start(args); 

UNIX System V · 

I* print out name of function causing error •/ 

VPRINTF(3S) 

( void)fprintf(stderr, "ERROR in %s: ", va_arg(args, char * )); 
fint = va_arg(args, char •); 
I* print out remainder of message •/ 
(void)vfprintf(fint, args); 
va_end(args); 
(void)abort( ); 

vprintf(3X). 
varargs(S). 
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··NAME 
· . · i1ltro -:: ,. introduction to specialized routines and libraries 

DESCRIPTION 
This section describes routines in various specialized. libraries. The files in 
which these libraries are found are given on the appropriate pages . 

. SEE ALSO 
intro(2), intro(3). . 
cc(l), ld(l), lint(l) in the UNIXSystem User Reference Manual. 

WARNING 
See the .. Warning in intro(3). 
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UNIX· System V VPRINTF(3X) 

Nt\ME 
vprintf, vfprintf, vsprintf - print formatted output of a varargs argument 
list 

SYNOPSIS 
#include <stdio.h> 
#include <varargs.h> 

int vprintf (fonnat, ap) 
char *fonnat; 
va_list ap; 

int vfprintf (stream, fonnat, ap) 
FILE *stream; 
char *fonnat; 
va_list ap; 

int vsprintf (s, format, ap) 
char *S, *format; 
va_list ap; 

DESCRIPTION 
Vprintf, vfprintf, and vsprintf are the same as print/, /print/, and sprint!· 
respectively, except that instead of being called with a variable number of 
arguments, they are called with an argument list as defined by varargs(S). 

EXAMPLE 
The following demonstrates how vfprintf could be . used to write an error 
routine. 

#include <stdio.h> 
#include <varargs.h> 

'* 
* error should be called like 
* error(function_name, format, argl, arg2 ... ); 

*' /*VARARGSO*/ 
void 
error( va_alist) 
I* Note that the function_name and format arguments cannot be 
* separately declared because of the definition . of varargs. 

*' 
July 11, 1985 Page 2 



va_dcl 
{ 

va_list args; 
char •fmt; 

va_start(args); 

UNIX System v 

I• print out name of function causing error •/ 

VPRINTF(3X) · 

. (void)fprintf(stderr, "ERROR in %s: ", va_arg(args, char •)); 
fint = va_arg(args, char •); 

} 
~ ' . , 

-SEE ALSO-."' .:· " .. 

/• print out remainder· of message •/ 
(void)vfprintf(fint, args); 
va:.._end(args); 
(void)abort( ); 

pruitf(3S). 
yarargs(S), 
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NAME 
intro - introduction to file formats 

DESCRlPTlON 

Page 1 

This section outlines the format<; of various files. The C struct declara­
tions for the file formats are giv.en where applicable. Usually, these stnic­
turcs can be found in the directories /usr/includc or /usr/include/sys. 
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NAME 
clir - fonnat of directories 

SYNOPSIS 
#include <sys/dir.h> 

DESCRIPTION 
A directory behaves exactly like an ordinary file, save that no user may 
write into a directory. The fact that a file is a directory is indicated by a 
bit in the flag word of its i-nodc" .entry. The structure of a directory entry 
as given in the include file is: 

# ifndef DIRSIZ 
#define . DIRSIZ 25 
#endif 
struct direct 
{ 

ino_t d_ino; 
char d_name[DIRSIZ]; 

}; 

By convention, the first two entries in each directory are. for . and . .. The 
first is an entry for the clirectory itself. The second is for the parent direc­
tory. The meaning of .. is modified for the root directory of the master 
file system; there is no parent, so .. has the same meaning as .. 

July 10, 1985 Page 2 
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NAME 
intro - introduction to miscellany 

DESCRIPTION 

INTR0(5) 

This section describes miscellaneous facilities such as macro packages, 
character set tables, etc. 

Page3 June 6, 1985 
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NAME 
environ - user environment 

DESCRIPTION 
An array of strings called the "environment" is made available by exec(2) 
when a process begins. By convention, these strings have the form 
"name== value". The following names are used by various commands: 

PATH The sequence of directory prefixes that sh(l}, etc., apply in search­
ing for a file specified by an incomplete pathname. The prefixes 
are separated by colons (:). PATH is set initially to 
:/bin:/usr/bin. Since the elements of PATH are separated by 
colons, it is not possible to include Accent searchlists in the path 
list. 

HOME Name of the user's login directory. 

Further names may be placed in the environment by the export command 
and ''name==value" arguments in sh(l), or by exec(2). It is unwise to 
conflict, with certain shell variables that are frequently exported by .profile 
files: MAIL, PSl, PS2, IFS. 

The QNIX environment is supported by the Accent Environment 
Manager, and all its facilities may be exploited by direct calls. Exported 
QNIX environment variables are stored as local strings in. the Accent 
Environment Manager. 

SEE ALSO 
exec(2). 
sh(l) in the UNIX System User Reference Manual. 
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NAME 
fcntl - file control options 

SYNOPSIS 
#.include <fcntJ.h> 

DESCRIPTION 
The fentl(2) function provides for control over open files. This include file 
describes requests and arguments to fentl and open(2). 

I• cF'lag values accessible to opent2) and fcntl(2) •/ 
I• (The first three can only be set by open) •/ 
#define O_RDONLY 0 
#define O_WRONLY 1 

I• Non-blocking 1/0 •/ 
#define O_RDWR 2 
#define O_NDELA y 04 
#define O_APPEND 010 I• append (writes guaranteed at the end)•/ 

I• Flag values accessible only to open(2) •/ 
#define O_CREAT 00400 /•open with file create (uses third open arg)•/ 
#define O_TRUNC 01000 /•open with truncation•/ · 
#define O_EXCL 02000 /•exclusive open•/ 

I• fcnt1(2) requests•/ 
#define F _DUPFD 0 
#define F_GETFD l 
#define F _SETFD 2 
#define F_GETFL 3 
#define F _SETFL 4 

SEE ALSO 
fcntl(2), open(2). 

June 6,1985 

I• Duplicate fildes •/ 
I• Get fildes flags •/ 
I• Set fildes flags•/ 
I• Get file flags •/ 
I• Set file flags •/ 
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NAME 
stat - data returned by stat system call 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/stat.h> 

DESCRIPTION 

Page7 

The system calls stat and fstat return data whose structure is defined by 
this include file. The encoding of the field st_mode is defined in this file 
also. 

I* 
* StruCture ·of the reSult of stat 
*I 

struct stat 
{ 

}; 

dev_t 
ino_t 
ushort 
short 
ushort 
ushort 
dev_t 

.off_t 
time_t 
time: . ..t 
time_t 

st_dev; 
st_ino; 
st_mode; 
st_nlink; 
st_uid; 
st_gid; 
st_rdev; 
st_size; 
st_atime; 
st_mtime; 
st_ctime; 

#define S_IFMT 0170000 /•type of file•/ 
#define S_IFDIR 0040000 l• directory •/ 
#define S_IFCHR 0020000 /•character special•/ 
#define S_IFBLK 0060000 /•block special•/ 
#define S_IFREG 0100000 /•regular•/ 
#define S_IFIFO 0010000 /• fifo •/ 
#define S;.JSUID 04000 /•set user id on elecution •/ 
#define S_JSGID 02000 /*set group id on execution •I 
#define S_JSVTX 01000 /•save swapped text even after use•/ 
#define S_IREAD 00400 /•read permission, owner•/ 
#define SJWRITE 00200 /*write permission. owner•/ 
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#define S_IEXEC 00100 I* execute/search permission, owner*/ 

FILES 
/usr /include/ sys/types.h 
/usr/include/sys/stath 

SEE ALSO 
stat(2), types(S). 
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NAME 
types - primitive system data types 

SYNOPSIS 
#include <sys/types.h> 

DESCRIPTION 
The data types defined in the include file are used in UNIX system code. 
Some data of these types are accessible to user code: 

typedef struct { int r[l]; } *. physadr; 
typedef long daddr_t; 
typedef short * ~addr_t; 
typedef unsigned int uint; 
typedef unsigned short ushon; 
typedef ushort ino_t; 
typedef short cnt_t; 
typedef long time_t; 
typedef int label_t(8]; 
typ&:ief short · dev _t; 
typedef long otf_t; 
typedef long paddr_t; 
typedef long key _t; 

The form daddr_t is used for disk addresses except in an i-node on disk; 
see ft(4). Times are encoded in seconds since 00:00:00 GMT, January 1, 
1970. The major and minor parts of a device code specify kind and unit 
number of a device and are installation-dependent Offsets are measured 
in bytes from the beginning o~ a file. The label_t variables are used to 
save the processor state while another process is running. 

SEE .ALSO 
15(4). 
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NAM! 
values - machine-dependent values 

SYNOPSIS 
#include <values.h> 

DESCRIPTION 
This file contains a set of manifest constants, conditionally defined for par­
ticular processor architectures. 

The model assumed for integers is binary representation (one's or two's 
complement), where the sign is represented by the value of the high-order 
bit 

BITS{iype} The number of bits in a specified type (e.g., int). 

HIBITS 

HIBITL 

HIBm 

MAXSHORT 

MAXLONG 

The value of a short integer with only the high­
order bit set (in most implementations, Ox8000}. 

The value of a long integer with only the high­
order bit set (in most implementations, 
Ox80000000). 

The value of a regular integer with only the high­
order bit set (usually the same as HIBITS or 
HIBITL). 

The maximum value of a signed short integer ·(in · 
most implementations, Ox7FFF = 32767). 

The maximum value of a signed long integer (in .. 
most implementations, Ox7FFFFFFF _ 
2147483647). 

MAXINT The maximum value of a signed regular integer 
(usually the same as MAXSHORT or MAXLONG). 

MAXFLOAT, LN_MAXFLOAT The maximum value of a single­
precision floating-point number, and its 
natural logarithm. 

MAXDOUBLE, LN_MAXDOUBLE 

MINFLOAT, LN_MINFLOAT 

The ·maximum value of a double­
precision floating-point number, and its 
natural logarithm. 

The minimum positive value of a 
single-precision floating-point number, . 
and its natural logarithm. 

June 6, 1985 · 
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MINDOUBLE, LN_MINOOUBLE The mm1mum positive value of a 
double-precision floating-point number, 
and its natural logarithm. 

FSIGNIF 

DSIGNIF 

FILES 
/usr/include/values.h 

SEE ALSO 
intro(3). math(S). 

June 6, .1985 

The number of significant bits in the mantissa of a 
single-precision floating-point number. 

The number of significant bits in the mantissa of a 
double-precision floating-point number. 
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NAME 
varargs - handle variable argument list 

SYNOPSIS 
#include <varargs.h> 

va_alist 

va_dcl 

void va_start(pvar) 
va . .Jist pvar; 
type va_arg(pvar, type) 
va.Jist pvar; 

void va....:.end(pvar) 
va_list •. pvar; 

DESCRIPTION 
This Set of macros allows portable procedures that accept variable argu­
ment lists to be written. Routines that have variable argument lists (such 
as printfl.3S)) but do not use varargs are inherently nonportable, as 
different machines use different argument-passing conventions. 

va~alist is used as the parameter list in a function header. 
va_dcl is a declaration for va_alist. No semicolon should follow va_dcl. 

va_list is a type defined for th,e variable used to traverse the list 
va_start is called to initialize pvar to the beginning of the list 
va_arg will return the next argument in the list pointed to by pvar. Type 
is the type the argument is expected to be. Different types can be mixed, 
but it is up to the routine to know what type of argument is expected, as it 
cannot be detennined at runtime. · 

va_end is used to clean up. 

Multiple traversals, each bracketed by va_start .... va_end, are possible . 
. EXAMPLE 

This example is a possible implementation of execl(2). 
··#include <varargs.h> 
#define MAXARGS 100 

I• execl is called by 
execl(file, argl, arg2, ... ,(char •)O); 

June 6, 1985 
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•/ 
execl( va_alist) 
va_dcl 
{ 

} 

va_list ap; 
char *file; 
char *args[MAXARGS]; 
int argno = O! 

va_st.art(ap); 
file = va_arg(ap, char*); 
while ((args[argno+ +] = va_arg(ap, char•}}!= (char *}O} 

' va_end(ap); 
return execv(file, args); 

SEE ALSO 

BUGS 

exec(2), printf(3S). 

It is up to the calling routine to specify how many arguments there are, 
since it is not always possible to determine this from the stack frame. For 
example, execl is passed a zero pointer to signal the end. of the list,· and 
print/can tell how many arguments there are by the ·fonnat 
It is non-portable to specify a second argument of char, short, or float to 
va_arg, since arguments seen by the called function are not char, short, or 
float. C converts char and short arguments to int and converts float argu­
ments to double before passing them to· a function. 
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