


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Notes 

Files 

semid_ds( 4) 

The sem_perm field identifies the associated ipc_perm structure that defines the 
permissions for operations on the semaphore set. The ipc_perm structure (from 
the sys/ipc.h header file) is shown here. 

struct ipc_perm { 
ushort uid; 
ushort gid; 
ushort cuid; 
ushort cgid; 
ushort mode; 
ushort seq; 
key_t key; 

}; 

I* owner's user id 
I* owner's group id 
I* creator's user id 
I* creator's group id 
I* access modes 

*I 
*I 
*I 
*I 
*I 

I* slot usage sequence number */ 
I* key */ 

The mode field is a 9-bit field that contains the perm1ss10ns for semaphore 
operations. The first three bits identify owner permissions; the second three bits 
identify group permissions; and the last three bits identify other permissions. In 
each group, the first bit indicates read permission; the second bit indicates write 
permission; and the third bit is not used. 

Individual semaphores are implimented with the sem structure. The sem structure 
(from the sys/sem.h header file) is shown here: 

struct sem { 

}; 

u_short semval; 
short sempid; 
u_short semncnt; 
u_short semzcnt; 

The sem fields are defined as follows: 

semval 

sempid 

A nonnegative integer that is the current value of the semaphore. 

The process ID of the last process to perform an operation on the 
semaphore. 
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semncnt 

semzcnt 

Related Information 

The number of processes that are currently suspended while waiting 
for an operation to increment the current semval value. 

The number of processes that are currently suspended while waiting 
for semval to go to zero. 

Functions: semctl(2), semget(2), semop(2) 
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. 
services 

Purpose 

Description 

Files 

Files 
services{ 4) 

Service name database 

The /etc/services file contains information regarding the known services available 
in the DARPA Internet. For each service, the file should contain a single line with 
the following information: 

• Official service name 

• Port number 

• Protocol name 

• Aliases 

Items are separated by any number of blanks, tab characters, or both. The port 
number and protocol name are considered a single item; a I (slash) is used to 
separate the port and protocol (for example, 512/tcp). A# (number sign) indicates 
the beginning of a comment; subsequent characters up to the end of the line are not 
interpreted by the routines which search the file. 

Service names may contain any printable character other than a field delimiter, 
newline, or comment character. 

/etc/services 

Related Information 

Functions: getservent(3) 
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shells 

Purpose 

Description 

Files 

Shell database 

The shells file contains a list of the shells on the system. For each shell, the file 
should contain a single line consisting of the shell's path, relative to root. 

A# (number sign) indicates the beginning of a comment; subsequent characters up 
to the end of the line are not interpreted by the routines which search the file. 
Blank lines are also ignored. 

/etc/shells 

Related Information 

Functions: getusershell(3) 
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shmid_ds 

Purpose 

Synopsis 

Description 

Defines a shared memory region 

#include <sys/shm.h> 

struct shmid_ds{ 

} ; 

struct ipc_perrli shm_perm; 
int shm_segsz; 
u_short shm_lpid; 
u_shortshm_cpid; 
u_short shm_nattch; 
time_t shm_atime; 
time_t shm_dtime; 
time_t shm_ctime; 

The shmid_ds structure defines a shared memory region associated with a shared 
memory region ID. There is one shared memory region per ID. Collectively, the 
shared memory regions are maintained in a shared memory table, with the shared 
memory region IDs identifying the entries in the table. 

The IPC permissions for the shared memory regions are implemented in a separate, 
but associated, ipc_perm. structure. 

A shared memory region is created indirectly via the shmget() call. If shmget() is 
called with a non-existent shared memory region ID, the kernel allocates a new 
shmid_ds structure, initializes it, and returns the ID that is to be associated with the 
region. 

The kernel allocates actual memory of shm_segsz bytes only when a process 
attaches a region to its address space. Attached regions are maintained in a 
separate region table. The entries in the shared memory table point to the 
associated attached regions in the region table. The same shared memory region 
can be attached multiple times, by the same or different processes. Each 
attachment of the region creates a new entry in the region table. 

After a process attaches a shared memory region, the region becomes part of the 
process's virtual address space. Processes access shared memory regions by using 
the same machine instructions used to access any virtual address. 
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Fields 

Notes 

shm_perm The ipc_perm structure that defines pennissions for shared memory 
operations. See NOTES. 

shm_segsz The size of the shared memory region, in bytes. 

shm_cpid The process ID of the process that created the shared memory 
region ID. 

shm_lpid The process ID of the last process that perfonned a shmat() or 
shmdt() operation on the shared memory region. 

shm_nattch The number of processes that currently have this region attached. 

shm_atime The time of the last shmat() operation. 

shm_dtime The time of the last shmdt() operation. 

shm_ctime The time of the last shmctl() operation that changed a member of 
the shmid_ds structure. 

The shm__perm field identifies the associated ipc_perm structure that defines the 
pennissions for operations on the shared memory region. The ipc_perm structure 
(from the sys/ipc.h header file) is shown here. 

struct ipc_perm { 
ushort uid; 
ushort gid; 
ushort cuid; 
ushort cgid; 
ushort mode; 
ushort seq; 
key_t key; 

}; 

I* owner's user id */ 
I* owner's group id */ 
I* creator's user id */ 
I* creator's group id */ 
I* access modes */ 

I* slot usage sequence number*/ 
I* key */ 

The mode field is a nine-bit field that contains the pennissions for shared memory 
operations. The first three bits identify owner pennissions; the second three bits 
identify group pennissions; and the last three bits identify other pennissions. In 
each group, the first bit indicates read pennission; the second bit indicates write 
pennission; and the third bit is not used. 

Related Information 
Functions: shmat(2), shmdt(2), shmct1(2), shmget(2) 
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signal.h 

Purpose Contains definitions and variables used by signal functions 

Description 
The /usr/include/signal.h file defines the signals described in the following table. 

Signal Number Meaning 

SIGH UP 1 Hangup. 
SIGINT 2 Interrupt. 
SIGQUIT 3 Quit.1 

SIGILL 4 Invalid instruction (not reset when caught).1 

SIGTRAP 5 Trace trap (not reset when caught). 1 

SI GAB RT 6 End process (see the abort() function).1 

SIG EMT 7 EMT instruction. 
SIGFPE 8 Arithmetic exception, integer divide by O (zero), 

or floating-point exception.1 

SIG KILL 9 Kill (cannot be caught or ignored). 
SIGBUS 10 Specification exception. 1 

SIGSEGV 11 Segmentation violation. 1 

SIGSYS 12 Invalid parameter to system call. 1 

SIGPIPE 13 Write on a pipe when there is no process to read it. 
SIGALRM 14 Alarm clock. 
SIGTERM 15 Software termination signal. 
SIGURG 16 Urgent condition on 1/0 channel.2 

SIGSTOP 17 Stop (cannot be caught or ignored).3 

SIGTSTP 18 Interactive stop.3 

SIG CONT 19 Continue if stopped (cannot be caught or ignored).4 

SIGCHLD 20 To parent on child stop or exit.2 

SIGTTIN 21 Background read attempted from control terminal.3 

SIGTTOU 22 Background write attempted from control terminal.3 
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Signal Number Meaning 

SIGIO 23 Input/Output possible or completed7 
SIGXCPU 24 CPU time limit exceeded (see the setrlimit() function). 
SIGXFSZ 25 File size limit exceeded (see the setrlimit() function). 
SIGVTALRM 26 Virtual time alarm (see the setitimer() function). 
SIG PROF 27 Profiling time alarm (see the setitimer() function). 
SIGWINCH 28 Window size change.2 

SIGINFO 29 Information request 2 

SIGUSR1 30 User-defined signal 1. 
SIGUSR2 31 User-defined signal 2. 

Notes to table: 

2 

3 

Default action includes creating a core dump file. 

Default action is to ignore these signals. 

Default action is to stop the process receiving these signals. 

4 Default action is to restart or continue the process receiving these signals. 

The three types of actions that can be associated with a signal: SIG_DFL, 
SIG_IGN, or a pointer to a function are described as follows: 

SIG_DFL Default action: signal-specific default action. 

Except for those signal numbers marked with a 2, 3, or 4, the default 
action for a signal is to end the receiving process with all of the 
consequences described in the _exit( ) system call. In addition, a 
memory image file is created in the current directory of the 
receiving process if the signal parameter is one for which a 
superscript 1 appears in the preceding list and the following 
conditions are met: 

• The effective user ID and the real user ID of the receiving 
process are equal. 

• An ordinary file named core exists in the current directory and 
is writable, or it can be created. If the file must be created, it 
will have the following properties: 

The access permission code 0666 (OxlB6), modified by 
the file creation mask (see the umask() function). 

A file owner ID that is the same as the effective user ID of 
the receiving process. 

A file group ID that is the same as the effective group ID 
of the receiving process. 



SIG_IGN 

Files 
signal(4) 

For signal numbers marked with a superscript 4, the default action is 
to restart the receiving process if it is stopped, or to continue 
execution of the receiving process. 

For signal numbers marked with a superscript 3, the default action is 
to stop the execution of the receiving process temporarily. When a 
process stops, a SIGCHLD signal is sent to its parent process, unless 
the parent process has set the SA_NOCLDSTOP bit. While a 
process is stopped, any additional signals that are sent to the process 
are not delivered until the process is continued. An exception to this 
is SIGKILL, which always terminates the receiving process. 
Another exception is SIGCONT, which always causes the receiving 
process to restart or continue running. A process whose parent has 
ended shall be sent a SIGKILL signal if the SIGTSTP, SIGTTIN, or 
SIGTTOU signals are generated for that process. 

For signal numbers marked with a superscript 2, the default action is 
to ignore the signal. In this case, delivery of the signal has no effect 
on the receiving process. 

If a signal action is set to SIG_DFL while the signal is pending, the 
signal remains pending. 

Ignore signal. 

Delivery of the signal has no effect on the receiving process. If a 
signal action is set to SIG_IGN while the signal is pending, the 
pending signal is discarded. 

Note that the SIGKILL, SIGSTOP, and SIGCONT signals cannot be 
ignored. 

pointer to a function 
Catch signal. 

Upon delivery of the signal, the receiving process is to run the 
signal-catching function specified by the pointer to function. The 
signal-handler subroutine can be declared as follows: 

void handler(signal) 
int signal; 

The signal parameter is the signal number. 

A new signal mask is calculated and installed for the duration of the signal­
catching function (or until sigprocmask() or sigsuspend() system calls are made). 
This mask is formed by taking the union of the process signal mask, the mask 
associated with the action for the signal being delivered, and a mask corresponding 
to the signal being delivered. The mask associated with the signal-catching 
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function is not allowed to block those signals that cannot be ignored. This is 
enforced by the kernel without causing an error to be indicated. If and when the 
signal-catching function returns, the original signal mask is restored (modified by 
any sigprocmask( ) calls that were made since the signal-catching function was 
called) and the receiving process resumes execution at the point it was interrupted. 

The signal-catching function can cause the process to resume in a different context 
by calling the longjmp( ) subroutine. When the longjmp() subroutine is called, the 
process leaves the signal stack, if it is currently on it, and restores the process 
signal mask to the state when the corresponding setjmp( ) call was made. 

Once an action is installed for a specific signal, it remains installed until another 
action is explicitly requested (by another call to the sigaction() system call), or 
until one of the exec system calls is called. 

If a signal action is set to a pointer to a function while the signal is pending, the 
signal remains pending. 

When signal-catching functions are invoked asynchronously with process 
execution, the behavior of some of the functions defined by this standard is 
unspecified if they are called from a signal-catching function. The following set of 
functions are reentrant with respect to signals (that is, applications can invoke 
them, without restriction, from signal-catching functions): 

_exit() access() alarm() 
chmod() ch own() close() 
dup2() dup() exec() 
fork() fstat() getegid() 
getgid() getgroups() getpgrp() 
getppid() getuid() kill() 
lseek() mkdir() mkfifo() 
pause() pipe() read() 
rmdir() setgid() setpgrp() 
sigaction() sigaddset() sigdelset() 
siginitset() sigismember() signal() 
sigprocmask() sigsuspend() sleep() 
tcdrain() tcftow() tcftush() 
tcgetprgp() tcsendbreak() tcsetattr() 
time() times() umask() 
unlink() ustat() utime() 
wait() write() 

chdir() 
creat() 
fcntl() 
geteuid() 
getpid() 
link() 
open() 
rename() 
setuid() 
sigfillset() 
sigpending() 
statx() 
tcgetattr() 
tcsetpgrp() 
uname() 
wait2() 

All other system calls should not be called from signal-catching functions since 
their behavior is undefined. 
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Related Information 

Functions: sigaction(2), sigblock(2), sigemptyset(3 ), siginterrupt(3 ), 
siglongjmp(3), sigpause(3), sigpending(2), sigprocmask(2), sigreturn(2), 
sigset(3), sigsetjmp(3), sigstack(2), sigsuspend(2), sigvec(2), sigwait(3) 
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spp 

Purpose 

Synopsis 

Description 
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Xerox sequenced packet protocol (SPP) 

#include <sys/socket.h> 
#include <netns/ns.h> 
s = socket(AF _NS, SOCK_STREAM, 0); 

#include <netns/sp.h> 
s = socket(AF _NS, SOCK_SEQPACKET, O); 

The SPP provides reliable, flow-controlled, two-way transmission of data. It is a 
byte-stream protocol used to support the SOCK_STREAM abstraction. SPP uses 
the standard NS address formats. 

Sockets utilizing the SPP are either active or passive. Active sockets initiate 
connections to passive sockets. By default, SPP sockets are created active; to 
create a passive socket the listen( ) function must be used after binding the socket 
with the bind() function. Only passive sockets may use the accept() function to 
accept incoming connections. Only active sockets may use the connect() function 
to initiate connections. 

Passive sockets may underspecify their location to match incoming connection 
requests from multiple networks. This technique, termed wildcard addressing, 
allows a single server to provide service to clients on multiple networks. To create 
a socket which listens on all networks, the NS address of all zeroes must be bound. 
The SPP port may still be specified at this time; if the port is not specified the 
system will assign one. Once a connection has been established the socket's 
address is fixed by the peer entity's location. The address assigned the socket is 
the address associated with the network interface through which packets are being 
transmitted and received. Normally this address corresponds to the peer entity's 
network. 

If the SOCK_SEQP ACKET socket type is specified, each packet received includes 
the actual 12-byte sequenced packet header for the user to inspect. This facilitates 
the implementation of higher level Xerox protocols which make use of the data 
stream type field and the end of message bit. Conversely, the user is required to 
supply a 12-byte header, the only parts of which are inspected are the data stream 
type and the end of message fields. 
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For either socket type, packets received with the attention bit set are interpreted as 
out of band data. Data sent with send( ... , ... , ... , MSG_OOB) cause the attention bit 
to be set. 

The following socket options are available: 

SO_DEFAULT_HEADERS 

SO_MTU 

Determines the data stream type and whether the end of message bit 
is to be set on every ensuing packet. 

Specifies the maximum amount of user data in a single packet. The 
default is 576 bytes - sizeof(struct spidp). This quantity affects 
windowing; increasing it without increasing the amount of buffering 
in the socket will lower the number of unread packets accepted. 
Anything larger than the default will not be forwarded by a bona 
fide Xerox product internetwork router. The data argument for the 
setsockopt( ) function must be an unsigned short. 

If a socket option fails, errno may be set to one of the following values: 

[EISCONN] The socket to be connected already has a connection. 

[ENOBUFS] The system ran out of memory for an internal data structure. 

[ETIMEDOUT] 
The connection was dropped due to excessive retransmissions. 

[ECONNRESET] 
The remote peer forced the connection to be closed. 

[ECONNREFUSED] 
The remote peer actively refused establishment of a connection 
(usually because no process is listening to the port). 

[EADDRINUSE] 
An attempt was made to create a socket with a port which has 
already been allocated. 

[EADDRNOTAVAIL] 
An attempt was made to create a socket with a network address for 
which no network interface exists. 

Related Information 

Files: netintro(7), ns(7) 
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stab 

Purpose Symbol table types 

Synopsis #include <stab.h> 

Description 
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The stab.h header file defines some values of the n_type field of the symbol table 
of a.out files. These are the types for permanent symbols (that is, not local labels, 
etc.) used by the old debugger sdb. Symbol table entries can be produced by the 
.stabs assembler directive. This allows one to specify a double-quote delimited 
name, a symbol type, one char and one short of information about the symbol, and 
an unsigned long (usually an address). To avoid having to produce an explicit label 
for the address field, the .stabd directive can be used to implicitly address the 
current location. If no name is needed, symbol table entries can be generated using 
the .stabn directive. The loader promises to preserve the order of symbol table 
entries produced by .stab directives. An element of the symbol table consists of 
the following structure: 

I* SYMBOL INFORMATION ENTRY 
* This is used for defined symbols, imports and stabs. The type (kind) 
* of the associated symbols load command determines which. 
*I 

typedef struct symbol_info_t { 
union {mo_offset_t symbol_name; 

mo_ptr_t symbol_nameP; 
} si_name; 

mo_short_t si_package_index; 
mo_short_t si_type; 
mo_short_t si_flags; 
mo_byte_t si_reserved byte; 
mo_byte_t si_sc_type; 
union {mo_addr_t def_ val;/* defined section, offset*/ 

mo_long_t imp_ val;/* index in import list */ 
mo_long_t lit_ val;/* literal value */ 
mo_vm_addr_tabs_val;/* absolute value*/ 

} si_value; 
} symbol_info_t; 
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The low bits of the si_sc_type field are used to place a symbol into at most one 
segment, according to the following masks. A symbol can be in none of these 
segments by having none of these segment bits set. 

I* 
* Simple values for si_sc_type. 
*I 

#define N_UNDF OxO /*undefined*/ 
#define N_ABS Ox2 /* absolute */ 
#define N_TEXT Ox4 /*text*/ 
#define N_DATA Ox6 /* data */ 
#define N_BSS Ox8 /* bss */ 

#define N_EXT 01 /* external bit, or'ed in */ 

The n_ value field of a symbol is relocated by the linker, Id, as an address within 
the appropriate segment. The n_ value fields of symbols not in any segment are 
unchanged by the linker. In addition, the linker will discard certain symbols, 
according to rules of its own, unless the si_sc_type field has one of the following 
bits set: 

#define N_STABOxeO /*if any of these bits set, don't discard */ 

This allows up to 112 (7 * 16) symbol types, split between the various segments. 
Some of these have already been claimed. The old symbolic debugger, sdb, uses 
the following n_type values: 

#define N_GSYM Ox20 /* global symbol: name,,O,type,O */ 

#define N_FNAME Ox22 /* procedure name (f77 kludge): name,,O */ 

#define N_FUN Ox24 /* procedure: name,,O,linenumber,address */ 

#define N_STSYM Ox26 /* static symbol: name,,O,type,address */ 

#define N_LCSYM Ox28 /* .lcomm symbol: name,,O,type,address */ 

#define N_RSYM Ox40 /* register sym: name,,0,type,register */ 

#define N_SLINE Ox44 /* src line: 0,,0,linenumber,address */ 

#define N_SSYM Ox60 /* structure elt: name,,O,type,struct_offset */ 

#define N_SO Ox64 /* source file name: name,,0,0,address */ 

#define N_LSYM Ox80 /* local sym: name,,O,type,offset */ 

#define N_SOL Ox84 /* #included file name: name,,0,0,address */ 

#define N_PSYM OxaO /* parameter: name,,O,type,offset */ 

#define N_ENTRY Oxa4 /* alternate entry: name,,linenumber,address */ 

#define N_LBRAC OxcO /* left bracket: 0,,0,nesting level,address */ 
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#define N_RBRAC OxeO /* right bracket: 0,,0,nesting level,address */ 

#define N_BCOMM Oxe2 /* begin common: name,, */ 

#define N_ECOMM Oxe4 /* end common: name,, */ 

#define N_ECOML Oxe8 /*end common (local name): ,,address*/ 

#define N_LENG Oxfe /* second stab entry with length information */ 

The comments give sdb conventional use for .stabs and the n_name, n_other, 
n_desc, and n_ value fields of the given n_type. The sdb debugger uses the 
n_desc field to hold a type specifier in the form used by the Portable C Compiler, 
cc. 

The Berkeley Pascal compiler, pc, uses the following si_sc_type value: 

#define N_PC Ox30 /* global pascal symbol: name,,O,subtype,line */ 

and uses the following subtypes to do type checking across separately compiled 
files: 

1 Source filename 

2 Included filename 

3 Global label 

4 Global constant 

5 Global type 

6 Global variable 

7 Global function 

8 Global procedure 

9 External function 

10 External procedure 

11 Library variable 

12 Library routine 

Related Information 

Commands: as(l), ld(l) 
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Description 

Files 
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Tape archive file format 

The tar command dumps several files into one, in a medium suitable for 
transportation. 

A tar tape or tar file is a series of blocks, with each block of size TBLOCK. A file 
on the tape is represented by a header block which describes the file, followed by 
zero or more blocks which give the contents of the file. At the end of the tape are 
two blocks filled with binary zeros, as an end-of-file indicator. 

The blocks are grouped for physical 110 operations. Each group of n blocks (where 
n is set by the b keyletter on the tar command line, with a default of 20 blocks) is 
written with a single system call. On nine-track tapes, the result of this write is a 
single tape record. The last group is always written at the full size, so blocks after 
the two zero blocks contain random data. On reading, the specified or default 
group size is used for the first read, but if that read returns less than a full tape 
block, the reduced block size is used for further reads. 

The header block looks like: 

#define TBLOCK 512 
#define NAMSIZ 100 

union hblock { 

}; 

char dummy[TBLOCKJ; 
struct header { 

} dbuf; 

char name[NAMSIZ]; 
char mode[8]; 
char uid[8]; 
char gid[8]; 
char size[12]; 
char mtime[12]; 
char chksum[8]; 
char linkflag; 
char linkname[NAMSIZ]; 
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The name field is a null-terminated string. The other fields are zero-filled octal 
numbers in ASCII format. If the width of each field is given as w, each field 
contains w-2 digits, a space, and a null, with the exception of the size and mtime 
fields, which do not contain the trailing null, and the chksum field, which has a 
null followed by a space. 

The name field is the name of the file, as specified on the tar command line. Files 
dumped because they were in a directory that was named in the command line have 
the directory name as prefix and /filename as suffix. 

The mode field is the file mode, with the top bit masked off. The uid and gid fields 
are the user and group numbers that own the file. The size field is the size of the 
file in bytes. Links and symbolic links are dumped with this field specified as zero. 

The mtime field is the modification time of the file at the time it was dumped. 

The chksum field is an octal ASCII value which represents the sum of all the bytes 
in the header block. When calculating the checksum, the chksum field is treated 
as if it were all blanks. 

The linkftag field is null if the file is a regular or special file, ASCII 1 if it is an 
hard link, and ASCII 2 if it is a symbolic link. The name that the file is linked to, if 
any, is in the linkname field, with a trailing null. Unused fields of the header are 
binary zeros (and are included in the checksum). 

The first time a given i-node number is dumped, it is dumped as a regular file. 
Subsequently, it is dumped as a link instead. Upon retrieval, if a link entry is 
retrieved but the file it was linked to is not, an error message is printed and the tape 
must be manually rescanned to retrieve the file that it is linked to. 

The encoding of the header is designed to be portable across machines. 

Related Information 

Commands: tar(l) 

2-124 



tcp 

Purpose 

Synopsis 

Description 

Internet transmission control protocol 

#include <sys/socket.h> 
#include <netinet/in.h> 

s = socket(AF _INET, SOCK_STREAM, O); 

Files 
tcp(7) 

The TCP provides reliable, flow-controlled, two-way transmission of data. It is a 
byte-stream protocol used to support the SOCK_STREAM abstraction. TCP uses 
the standard Internet address format and, in addition, provides a per-host collection 
of port addresses. Thus, each address is composed of an Internet address 
specifying the host and network, with a specific TCP port on the host identifying 
the peer entity. 

Sockets utilizing the TCP are either active or passive. Active sockets initiate 
connections to passive sockets. By default, TCP sockets are created active; to 
create a passive socket the listen() function must be used after binding the socket 
with the bind() function. Only passive sockets may use the accept() function to 
accept incoming connections. Only active sockets may use the connect() function 
to initiate connections. 

Passive sockets may underspecify their location to match incoming connection 
requests from multiple networks. This technique, termed wildcard addressing, 
allows a single server to provide service to clients on multiple networks. To create 
a socket which listens on all networks, the Internet address INADDR_ANY must 
be bound. The TCP port may still be specified at this time; if the port is not 
specified the system will assign one. Once a connection has been established the 
socket's address is fixed by the peer entity's location. The address assigned the 
socket is the address associated with the network interface through which packets 
are being transmitted and received. Normally this address corresponds to the peer 
entity's network. 

TCP supports one socket option which is set with the setsockopt( ) function and 
tested with the getsockopt() function. Under most circumstances, TCP sends data 
when it is presented; when outstanding data has not yet been acknowledged, it 
gathers small amounts of output to be sent in a single packet once an 
acknowledgement is received. For a small number of clients, such as window 
systems that send a stream of mouse events which receive no replies, this gathering 
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Errors 

of output may cause significant delays. Therefore, TCP provides a Boolean option, 
TCP _NODELAY (from the netinet/tcp.h header file), to defeat this algorithm. 
The option level for the setsockopt( ) function is the protocol number for TCP, 
available from the getprotobyname( ) function. 

Options at the IP transport level may be used with TCP; see ip(4). Incoming 
connection requests that are source-routed are noted, and the reverse source route 
is used in responding. 

If a socket operation fails, ermo may be set to one of the following values: 

[EISCONN] The socket to be connected already has a connection. 

[ENOBUFS] The system ran out of memory for an internal data structure. 

[ETIMEDOUT] 
A connection was dropped due to excessive retransmissions. 

[ECONNRESET] 
The remote peer forced the connection to be closed. 

[ECONNREFUSED] 
The remote peer actively refuses connection establishment (usually 
because no process is listening to the port). 

[EADDRINUSE] 
An attempt is made to create a socket with a port which has already 
been allocated. 

[EADDRNOTAVAIL] 
An attempt is made to create a socket with a network address for 
which no network interface exists. 

Related Information 
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terminfo 

Purpose 

Description 

Describes terminals by capability 

A terminfo file is a database that describes the capabilities and method of 
operation of various terminals. The database includes definitions of initialization 
sequences, padding requirements, cursor positioning, and other command 
sequences that control specific terminals. 

Before a terminfo source file can be used, it must be compiled using the tic 
command. The compiled terminfo entries are placed into subdirectories of the 
/usr/lib/terminfo directory. This directory may be redefined with the 
TERMINFO environment variable. See the EXAMPLE section for more 
information on using the TERMINFO environment variable. 

Each terminfo file entry consists of a number of fields separated by commas. Any 
white space between commas is ignored. The first field for each terminal supplies 
the names the terminal is known by, separated by vertical bars (I). The first name 
given is the most common abbreviation for tjle terminal, the last name given is a 
long name fully identifying the terminal, and all others are synonyms for the 
terminal name. All names except the last are in lowercase and do not contain any 
white space. 

The fields following the terminal name supply the capabilities of the terminal. 
Although capability names have no absolute length limit, an informal limit of 5 
characters is adopted to keep them short and to allow the tabs in the source file 
caps to be aligned. Whenever possible, names are chosen to be the same as or 
similar to the ANSI X3.64 standard of 1979. 

Terminal names (except the last) are chosen using the following conventions. A 
root name is chosen to represent the particular hardware class of the terminal. This 
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name does not contain hyphens, except to avoid synonyms that conflict with other 
names. Possible modes for the hardware or user preferences are indicated by 
appending a • (hyphen) and one of the suffixes listed below: 

-am With automatic margins (usually default) 

·C Color mode 

·W Wide mode (more than 80 columns) 

-nam Without automatic margins 

·n Number of lines on the screen 

-na No arrow keys (leave them in local) 

-np Number of pages of memory 

-rv Reverse video 

Thus, a vtlOO terminal in 132-column mode would be vtlOO-w. 

Capabilities in the terminfo file are of three types: 

• Boolean capabilities indicate that the terminal has some particular feature. 
Boolean capabilities are evaluated as true if the corresponding name is in the 
terminal description. 

• Numeric capabilities give the size of the terminal or the size of particular 
delays. 

• String capabilities give a sequence that can be used to perform particular 
terminal operations. 

To continue an entry onto multiple lines, place white space at the beginning of each 
subsequent line. Include a comment on a line beginning with the # (number sign) 
character. To comment out an individual capability, precede it with a. (dot). 

List of Capabilities 
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The following table shows the C variable (which the programmer uses to access the 
terminfo capabilities), the capability name (the short name used in the text of the 
database), the 2-letter internal code used in the compiled database (always 
corresponding to a termcap capability name), and a short description of each 
capability. 



Boolean 

auto_left_margin 

auto_right_margin 
beehive_glitch 

ceol_standout_glitch 

eat_newline_glitch 

erase_overstrike 
generic_type 

hard_ copy 
has_meta_key 

has_status_line 
insert_null_glitch 
memory_above 
memory_below 
move_insert_mode 
move_standout_mode 
over_strike 
status_line_esc_ok 

teleray _glitch 

tilde_glitch 

transparent_ underline 
xon_xoff 

Name 

bw 

am 
xsb 

xhp 

xenl 

eo 
gn 

he 
km 

hs 
in 
da 
db 
mir 
msgr 
OS 
eslok 

xt 

hz 

ul 
xon 

Code 

bw 

am 
XS 

XS 

xn 

eo 
gn 

he 
km 

hs 
in 
da 
db 
mi 
ms 
OS 
es 

xt 

hz 

ul 
XO 

Files 
terminfo(4) 

Description 

Indicates cub1 wraps from column 0 (zero) to 
last column. 

Indicates terminal has automatic margins. 
Indicates a terminal with F1 =<esc> and 
F2=<Ctrl-C>. 

Indicates standout not erased by overwriting. 

Ignores newline character after 80 columns. 

Erases overstrikes with a blank. 
Indicates generic line type (such as dialup, 
switch} 

Indicates hardcopy terminal. 
Indicates terminal has a meta key (shift, sets 
parity bit). 

Indicates terminal has extra status line. 
Indicates insert mode distinguishes nulls. 
Retains information above display in memory. 
Retains information below display in memory. 
Indicates safe to move while in insert mode. 
Indicates safe to move in standout modes. 
Indicates terminal overstrikes. 
Indicates escape can be used on the status 
line. 

Indicates destructive tabs and blanks inserted 
while entering standout mode. 

Indicates terminal cannot print - (tilde) 
characters. 

Overstrikes with underline character. 
Indicates terminal uses xon/xoff handshaking. 
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Number Name 

columns cols 
in it_ tabs it 
lines lines 

lines_of_memory Im 

magic_cookie_glitch xmc 

padding_baud_rate pb 

virtual_terminal vt 
width_status_lines wsl 
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Code 

co 
it 
Ii 

Im 

sg 

pb 

vt 
ws 

Description 

Specifies the number of columns in a line. 
Provides tabs initially every # spaces. 
Specifies the number of lines on screen 
or page. 

Specifies the number of lines of memory 
if greater than the number of lines on the 
screen. A value of O (zero) indicates that 
the number of lines is variable. 

Indicates number of blank characters left 
by smso or rmso. 
Indicates lowest baud where carriage 
return and line return padding is needed. 

Indicates virtual terminal number. 
Specifies the number of columns in 
status line. 
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term info( 4) 

String Name Code Description 

appl_defined_str apstr za Application-defined terminal string. 
back_ tab cbt bt Back tab. (P) 
bell bel bl Produces an audible signal (bell). (P) 
box_chars_ 1 box1 bx Box characters primary set. 
box_chars_2 box2 by Box characters alternate set. 
box_attr_1 batt1 Bx Attributes for box_chars_ 1. 
box_attr_2 batt2 By Attributes for box_chars_2. 
carriage_return er er Indicates carriage return. (P*) 
change_scroll_region csr cs Changes scroll region to lines 1 

through 2. (PG) 
clear _all_ tabs tbc ct Clears all tab stops. (P) 
clear _screen clear cl Clears screen and puts cursor in 

home position. (P*) 
clr_eol el ce Clears to end of line. (P) 
clr_eos ed cd Clears to end of the display. (P*) 
color_bg_O colbO dO Background color O black. 
color_bg_1 colb1 d1 Background color 1 red. 
color_bg_2 colb2 d2 Background color 2 green. 
color_bg_3 colb3 d3 Background color 3 brown. 
color_bg_4 colb4 d4 Background color 4 blue. 
color_bg_S colbS dS Background color 5 magenta. 
color_bg_6 colb6 d6 Background color 6 cyan. 
color_bg_7 colb7 d7 Background color 7 white. 
color_fg_O colfO co Foreground color O white. 
color_fg_1 colf1 c1 Foreground color 1 red. 
color_fg_2 colf2 c2 Foreground color 2 green. 
color_fg_3 colf3 c3 Foreground color 3 brown. 
color_fg_4 colf4 c4 Foreground color 4 blue. 
color_fg_S coifs cs Foreground color 5 magenta. 
color_fg_6 colf6 c6 Foreground color 6 cyan. 
color_fg_7 colf7 c7 Foreground color 7 black. 
column_address hpa ch Sets cursor column. (PG) 
command_ character cmdch cc Indicates terminal command prototype 

character can be set. 
cursor _address cup cm Indicates screen relative cursor 

motion row #1 col #2. (PG) 
cursor_down cud1 do Moves cursor down one line. 
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String Name Code Description 

cursor _home home ho Moves cursor to home position 
(if no cup). 

cursor _invisible civis vi Makes cursor invisible. 
cursor _left cub1 le Moves cursor left one space. 
cursor _mem_address mrcup CM Indicates memory relative cursor 

addressing. 
cursor _normal cnorm ve Makes cursor appear normal (undo vs 

or vi). 
cursor_right cuf1 nd Indicates nondestructive space 

(cursor right). 
cursor_to_ll II II Moves cursor to first column of last line 

(if no cup). 
cursor_up cuu1 up Moves cursor up one line (cursor up). 
cursor_ visible cvvis vs Makes cursor very visible. 
delete_character dch1 de Deletes character. (P*) 
delete_line dl1 di Deletes line. (P*) 
dis_status_line dsl ds Disables status line. 
down_half_line hd hd Indicates subscript (forward 1/2 

linefeed). 
enter _alt_charset_mode smacs as Starts alternate character set. (P) 
enter_blink_mode blink mb Enables blinking. 
enter _bold_mode bold md Enables bold (extra bright) mode. 
enter _ca_mode smcup ti Begins programs that use cup. 
enter _delete_mode smdc dm Starts delete mode. 
enter_dim_mode dim mh Enables half-bright mode. 
enter _insert_mode smir m Starts insert mode. 
enter _protected_mode prot mp Enables protected mode. 
enter _reverse_mode rev mr Enables reverse video mode. 
enter _secure_mode invis mk Enables blank mode (characters 

invisible). 
enter _standout_mode smso so Begins standout mode. 
enter _underline_mode smul us Starts underscore mode. 
erase_chars ech ec Erases #1 characters. (PG) 
exit_alt_charset_mode rmacs ae Ends alternate character set. (P) 
exit_attribute_mode sgrO me Disables all attributes. 
exit_ca_mode mcup te Ends programs that use cup. 
exit_delete_mode rmdc ed Ends delete mode. 
exit_insert_mode rmir ei Ends insert mode. 
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String Name Code Description 

exlt_standout_mode rm so se Ends stand out mode. 
exlt_underllne_mode rmul ue Ends underscore mode. 
flash_screen lash vb Indicates visual bell (may not 

move cursor). 
font_O fontO fO Select font 0. 
font_1 font1 f1 Select font 1. 
font_2 font2 f2 Select font 2. 
font_3 font3 f3 Select font 3. 
font_4 font4 f4 Select font 4. 
font_S fonts f5 Select font 5. 
font_6 font6 f6 Select font 6. 
font_7 font7 f7 Select font 7. 
form_feed ff ff Ejects page (hard-copy terminal). (P*) 
from_status_line fsl fs Returns from status line. 
init_ 1 string is1 i1 Initializes terminal. 
init_2string is2 i2 Initializes terminal. 
init_3string is3 13 Initializes terminal. 
init_file if if Identifies file containing is. 
insert_ character ich1 ic Inserts character. (P) 
insert_line 111 al Adds new blank line. (P*) 
insert_padding Ip Ip Inserts pad after character inserted. (P*) 
key_backspace kbs kb Sent by backspace key. 
key_back_tab kbtab kO Sent by backtab key. 
key_catab ktbc ka Sent by clear-all-tabs key. 
key_clear kclr kC Sent by clear-screen or erase key. 
key_ctab kctab kt Sent by clear-tab key. 
key_command kcmd kc Command request key. 
key _command_pane kcpn kW Command pane key. 
key_dc kdch1 kD Sent by delete-character key. 
key_dl kdl1 kl Sent by delete-line key. 
key_do kdo ki Do request key. 
key_down kcud1 kd Sent by terminal cursor down key. 
key_eic krmir kM Sent by rmir or smir in insert mode. 
key_end kend kw End key. 
key_eol ke1 kE Sent by clear-to-end-of-line key. 
key_eos ked kS Sent by clear-to-end-of-screen key. 
key_fO kfO kO Sent by function key FO. 
key_f1 kf1 k1 Sent by function key F1. 
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String Name Code Description 

key_f2 kf2 k2 Sent by function key F2. 
key_f3 kf3 k3 Sent by function key F3. 
key_f4 kf4 k4 Sent by function key F4. 
key_f5 kf5 k5 Sent by function key F5. 
key_f6 kf6 k6 Sent by function key F6. 
key_f7 kf7 k7 Sent by function key F7. 
key_fB kf8 kB Sent by function key FB. 
key_f9 kf9 k9 Sent by function key F9. 
key_f10 kf10 ka Sent by function key F10. 
key_f11 kf11 k< Sent by function key F11. 
key_f12 kf12 k> Sent by function key F12. 
key_help khlp kq Help key. 
key_home khome kh Sent by home key. 
key_ic kich1 kl Sent by insert character/enter insert 

mode key. 
key_il kil1 kA Sent by insert line key. 
key_left kcub1 kl Sent by terminal cursor left key. 
key_ll kll kH Sent by home-down key. 
key_newline knl kn New-line key. 
key _next_pane knpn kv Next-pane key. 
key_npage knp kN Sent by next-page key. 
key_ppage kpp kP Sent by previous-page key. 
key _prev _cmd kpcmd kp Sent by previous-command key. 
key_quit kquit kQ Quit key. 
key_right kcuf1 kr Sent by terminal cursor right key. 
key _scroll_lett kscl kz Scroll left. 
key _scroll_right kscr kZ Scroll right. 
key_select ksel kU Select key 
key_sf kind kF Sent by scroll-forward/down key. 
key_smap_in1 kmpf1 Kv Input for special mapped key 1. 
key _smap_out1 kmpt1 KV Output for mapped key 1. 
key _smap_in2 kmpf2 Kw Input for special mapped key 2. 
key_smap_out2 kmpt2 KW Output for mapped key 2. 
key_smap_in3 kmpf3 Kx Input for special mapped key 3. 
key_smap_out3 kmpt3 KX Output for mapped key 3. 
key_smap_in4 kmpf4 Ky Input for special mapped key 4. 
key _smap_out4 kmpt4 KY Output for mapped key 4. 
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String Name Code Description 

key_smap_in5 kmpf5 Kz Input for special mapped key 5. 
key _smap_out5 kmpt5 KZ Output for mapped key 5. 
key_sr kri kR Sent by scroll-backward/up key. 
key_stab khts k Sent by set-tab key. 
key_tab ktab ko Tab key. 
key_up kcuu1 ku Sent by terminal cursor up key. 
keypad_local rmkx ke Ends keypad transmit mode. 
keypad_xmit smkx ks Puts terminal in keypad transmit mode. 
lab_fO fO 10 Labels function key FO if not FO. 
lab_f1 lf1 11 Labels function key F1 if not F1. 
lab_f2 lf2 12 Labels function key F2 if not F2. 
lab_f3 lf3 13 Labels function key F3 if not F3. 
lab_f4 lf4 14 Labels function key F4 if not F4. 
lab_f5 lf5 15 Labels function key F5 if not F5. 
lab_f6 lf6 16 Labels function key F6 if not F6. 
lab_f7 lf7 17 Labels function key F7 if not F7. 
lab_f8 lf8 18 Labels function key FB if not FB. 
lab_f9 lf9 19 Labels function key F9 if not F9. 
lab_f10 lf10 la Labels function key F10 if not F10. 
meta_ on smm mm Enables meta mode (8th bit). 
meta_ off rmm mo Disables meta mode. 
newline nel nw Performs newline function (behaves 

like a carriage return followed 
by a linefeed). 

pad_ char pad pc Pad character (instead of null). 
parm_dch dch DC Deletes #1 characters. (PG*) 
parm_delete_line di DL Deletes #1 lines. (PG*) 
parm_down_cursor cud DO Moves cursor down #1 lines. (PG*) 
parm_ich ich IC Inserts #1 blank characters. (PG*) 
parm_lndex indn SF Scrolls forward #1 lines. (PG) 
parm_insert_line ii AL Adds #1 new blank lines. (PG*) 
parm_left_cursor cub LE Moves cursor left #1 spaces. (PG) 
parm_right_cursor cuf RI Moves cursor right #1 spaces. (PG*) 
parm_rindex rin SR Scrolls backward #1 lines. (PG) 
parm_up_cursor cuu UP Moves cursor up #1 lines. (PG*) 
pkey_key pf key pk Programs function key F1 to type 

string #2. 
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String Name Code Description 

pkey_local pl Programs function key F1 to execute 
string #2. 

pkey_xmit pfx px Programs function key F1 to xmit 
string #2. 

print_ screen mcO ps Prints contents of the screen. 
prtr_off mc4 pf Disables the printer. 
prtr_on mc5 po Enables the printer. 
repeat_ char rep rp Repeats character #1 twice. (PG*) 
reset_ 1string rs1 r1 Resets terminal to known modes. 
reset_2string rs2 r2 Resets terminal to known modes. 
reset_3string rs3 r3 Resets terminal to known modes. 
reset_ file rt rt Identifies the file containing reset string. 
restore_cursor re re Restores cursor to position of last sc. 
row_address vpa CV Positions cursor to an absolute vertical 

position (set row). (PG) 
save_cursor SC SC Saves cursor position. (P) 
scroll_forward ind sf Scrolls text up. (P) 
scroll_reverse ri sr Scrolls text down. (P) 
set_ attributes sgr sa Defines the video attributes. (PG*) 
set_ tab hts st Sets a tab in all rows, current column. 
set_ window wind wi Indicates current window is lines #1 to 

#2 cols #3 to #4. 
tab ht a Tabs to next 8-space hardware tab stop. 
to_status_line tsl ts Moves to status line, column #1. 
underline_char UC UC Underscores one character and moves 

beyond it. 
up_half_line hu hu Indicates superscript (reverse 1/2 

linefeed}. 
init_prog iprog iP Locates the program for init. 
key_a1 ka1 K1 Specifies upper left of keypad. 
key_a3 ka3 K3 Specifies upper right of keypad. 
key_b2 kb2 K2 Specifies center of keypad. 
key_c1 kc1 K4 Specifies lower left of keypad. 
key_c3 kc3 K5 Specifies lower right of keypad. 
prtr_non mc5p pO Enables the printer for #1 bytes. 
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Notes to table: 

(P) Indicates that padding can be specified 

(G) Indicates that the string is passed through tparm with parameters as given (#i) 

(*) Indicates that padding can be based on the number of lines affected 

( #i) Indicates the ith parameter 

The following is an uncompiled terminfo entry for the xterm terminal type: 

xtermlvslOOlxterm terminal emulator, 
ind=AJ, cols#80, lines#25, 
clear=E[HE[2J, cubl=AH, am, cup=E[%i%p1%d;%p2%dH, 
cufl=E[C, cuul=E[A, el=E[K, ed=E[J, 
cud=E[%p1%dB, CUU=E[%p1%dA, cub=E[%p1%dD, 
cuf=E[%p1%dC, km, 
smso=E[7m, rmso=E[m, smul@, rmul@, 
bold=E[lm, rev=E[7m, blink=@, sgrO=E[m, 
rsl=E>E[1;3;4;5;61E[?7hE[mE[rE[2JE[H, rs2=@ 
kfl=EOP, kf2=EOQ, kf3=EOR, kf4=EOS, ht=AI, ri=EM, 
vt@, xon@, csr=E[%i%p1%d;%p2%dr, 
il=E[%pl%dL, dl=E[%pl%dM, ill=E[L, dll=E[M, 
ich=E[%p1%d@, dch=E[%p1%dP, ichl=E[@, dchl=E[P, 
use=vtlOO-am, 

The first line of the xterm entry contains two names for the terminal type (xterm 
and vslOO), and a third name that fully describes the terminal. When the terminfo 
entry is compiled with the tic command, entries are made in 
/usr/lib/terminfo/x/xterm and /usr/lib/terminfo/v/vslOO, unless the TERMINFO 
environment variable was used to redefine the default path. The TERMINFO 
environment variable is useful when testing a new entry, or when you do not have 
write permission for the /usr/lib/terminfo directory tree. For example, if the 
TERMINFO environment variable is set to /usr/raj/test, the tic command places 
the compiled terminfo entries into /usr/raj/test/x/xterm and /usr/raj/test/v/vslOO. 
The TERMINFO environment variable is also referenced by programs that use 
terminfo (such as vi), so the new entry can be tested right away. 

The second line of the xterm entry says that pressing a Ctrl-J causes the screen to 
scroll up, and that the screen dimensions are 80 columns by 24 lines. 
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The third line of the entry sets the string that clears the screen (ESCAPE followed 
by "[H'', another ESCAPE, and then the string "[2J"), defines <Ctrl-H> as the 
backspace key, and declares that the terminal has automatic margins. The string 
for relative cursor movement is also specified, using terminfo parameter syntax. 

The rest of the capabilities are declared likewise. The last line of the entry reads 
"use=vtlOO-am", meaning that the vtlOO-am terminal entry should be read first as 
the basis for the xterm terminal entry, with the capabilities explicitly defined 
overriding their default vtlOO-am values. Note that the smul, rmul, vt, and xon 
capabilities are removed by following them with an @ (at sign). 

Related Information 
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Functions: curses(3) 

Commands: tic(l) 

J. Strang, L. Mui, and T. O'Reilly. Termcap and Terminfo. Sebastapol, California: 
O'Reilly and Associates, Inc., 1990. 
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termios.h 

Purpose 

Description 

Defines the structure of the termios file, which provides the terminal interface for 
POSIX compatibility 

The /usr/include/termios.h header file contains information used by system calls 
that apply to terminal files. The definitions, values, and structure in this file are 
required for compatibility with the Institute of Electrical and Electronics Engineers 
(IEEE) Pl003.l Portable Operating System Interface for Computer Environments 
(POSIX) standard. 

The general terminal interface information is contained in the termio.h header file. 
The termio structure in the termio.h header file defines the basic input, output, 
control, and line discipline modes. If a calling program is identified as requiring 
POSIX compatibility, the termios structure and additional, POSIX control packet 
information in the termios.h header file is implemented. Window and terminal size 
operations use the winsize structure, which is defined in the ioctl.h header file.The 
termios structure in the termios.h header file contains the following fields: 

c_iflag Describes the basic terminal input control. The initial input control 
value is all bits clear. The possible input modes are: 

IGNBRK 
Ignores the break condition. If set, the break condition is not 
put on the input queue and is therefore not read by any 
process. 

BRKINT 
Interrupts signal on the break condition. If set, the break 
condition generates an interrupt signal and flushes both the 
input and output queues. 

IGNPAR 
Ignores characters with parity errors. If set, characters with 
other framing and parity errors are ignored. 

PARMRK 
Marks parity errors. If set, a character with a framing or 
parity error that is not ignored is read as the 3-character 
sequence: 0377, 0, x, where the x variable is the data of the 
character received in error. If the !STRIP mode is not set, 
then a valid character of0377 is read as 0377, 0377 to avoid 
ambiguity. If the PARMRK mode is not set, a framing or 
parity error that is not ignored is read as the null character. 
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INPCK 
Enables input parity checking. If set, input parity checking is 
enabled. If not set, input parity checking is disabled. This 
allows for output parity generation without input parity 
errors. 

IS TRIP 

INLCR 

Strips characters. If set, valid input characters are first 
stripped to 7 bits; otherwise all 8 bits are processed. 

Maps new-line character (NL) to carriage return (CR) on 
input. If set, a received NL character is translated into a CR 
character. 

IGNCR 

ICRNL 

IUCLC 

Ignores CR character. If set, a received CR character is 
ignored (not read). 

Maps CR character to NL character on input. If set, a 
received CR character is translated into a NL character. 

Maps uppercase to lowercase on input. If set, a received 
uppercase, alphabetic character is translated into the 
corresponding lowercase character. 

IXON Enables start and stop output control. If set, a received STOP 
character suspends output, and a received START character 
restarts output. The START and STOP characters perform 
flow control functions but are not read. 

IXANY 

IXOFF 

Enables any character to restart output. If set, any input 
character restarts output that was suspended. 

Enables start and stop input control. If set, the system 
transmits a STOP character when the input queue is nearly 
full and a START character when enough input has been 
read that the queue is nearly empty again. 

IMAXBEL 
Echoes the ASCII BEL character if the input stream 
overflows. Further input is not stored, but any input present 
in the input stream is not lost. If not set, the BEL character is 
not echoed, and the input in the input queue is discarded if 
the input stream overflows. 



c_oflag 

Files 
termios(4) 

Specifies how the system treats output. The initial output control 
value is all bits clear. The possible output modes are: 

OPOST 
Post-processes output. If set, output characters are processed 
as indicated by the remaining flags; otherwise, characters are 
transmitted without change. 

OLCUC 
Maps lowercase to uppercase on output. If set, a lowercase 
alphabetic character is transmitted as the corresponding 
uppercase character. This function is often used in 
conjunction with the IUCLC input mode. 

ONLCR. 
Maps NL to CR-NL on output. If set, the NL character is 
transmitted as the CR-NL character pair. 

OCRNL 
Maps CR to NL on output. If set, the CR character is 
transmitted as the NL character. 

ON OCR 
Indicates no CR output at column 0. If set, no CR character 
is transmitted at column 0 (first position). 

ONLRET 

OFILL 

NL performs CR function. If set, the NL character is 
assumed to do the carriage return function. The column 
pointer is set to a value of 0 and the delay specified for 
carriage return is used. Otherwise the NL character is 
assumed to do the line feed function only; the column 
pointer remains unchanged. The column pointer is also set to 
a value of 0 if the CR character is actually transmitted. 

The delay bits specify how long a transmission stops to allow 
for mechanical or other movement when certain characters 
are sent to the terminal. The actual delays depend on line 
speed and system load. 

Uses fill characters for delay. If set, fill characters are 
transmitted for a delay instead of a timed delay. This is 
useful for high baud rate terminals that need only a minimal 
delay. 
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OFDEL 
Sets fill characters to the DEL value. If set, the fill character 
is DEL. If this flag is not set, the fill character is null. 

NLDLY 
Selects the newline character delays. This is a mask to use 
before comparing to NLO and NL 1. 

NLO Specifies no delay. 

NLl Specifies one delay of approximately 0.10 seconds. If 
ONLRET is set, the carriage return delays are used instead 
of the newline delays. If OFILL is set, two fill characters are 
transmitted. 

CRDLY 
Selects the carriage return delays. This is a mask to use 
before comparing to CRO, CRl, CR2, and CR3. 

CRO Specifies no delay. 

CRl Specifies that the delay is dependent on the current column 
position. If OFILL is set, this delay transmits two fill 
characters. 

CR2 Specifies one delay of approximately 0.10 seconds. If OFILL 
is set, this delay transmits four fill characters. 

CR3 Specifies one delay of approximately 0.15 seconds. 

TABDLY 
Selects the horizontal tab delays. This is a mask to use 
before comparing to TABO, TAB l, TAB2, and TAB3. If 
OFILL is set, any of these delays transmit two fill characters. 

TABO Specifies no delay. 

TAB 1 Specifies that the delay is dependent on the current column 
position. If OFILL is set, two fill characters are transmitted. 

TAB2 Specifies one delay of approximately 0.10 seconds. 

TAB3 Specifies that tabs are to be expanded into spaces. 

BSDLY 
Selects the backspace delays. This is a mask to use before 
comparing to BSO and BS 1. 
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BSO Specifies no delay. 

BS 1 Specifies one delay of approximately 0.05 seconds. If OFILL 
is set, this delay transmits one fill character. 

VTDLY 
Selects the vertical -tab delays. This is a mask to use before 
comparing to VTO and VTl. 

VTO Specifies no delay. 

VTl Specifies one delay of approximately 2 seconds. 

FFDLY 
Selects the formfeed delays. This is a mask to use before 
comparing to FFO and FFl. 

FFO Specifies no delay. 

FFl Specifies one delay of approximately 2 seconds. 

Describes the hardware control of the terminal. In addition to the 
basic control modes, this field uses the following control characters: 

CB AUD 
Specifies baud rate. These bits specify the baud rate for a 
connection. For any particular hardware, impossible speed 
changes are ignored. 

BO Hangs up. The zero baud rate is used to hang up the 
connection. If BO is specified, the 'data terminal ready' 
signal is not asserted. Normally, this disconnects the line. 

B50 50baud. 

B75 75 iaud. 

B 110 110 baud. 

B134 134.5 baud. 

B150 150 baud. 

B200 200 baud. 

B300 300 baud. 

B600 600 baud. 

B600 600 baud. 

B 1200 1200 baud. 

B 1800 1800 baud. 

B2400 2400 baud. 
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B4800 4800 baud. 

B9600 9600 baud. 

Bl9200 
19200baud. 

B38400 
38400baud. 

EXTA External A. 

EXTB External B. 

CSIZE 
Specifies the character size. These bits specify the character 
size in bits for both transmit and receive operations. This 
size does not include the parity bit, if any. 

CS5 5 bits. 

CS6 6 bits. 

CS7 7 bits. 

CS8 8 bits. 

CS TO PB 
Specifies number of stop bits. If set, 2 stop bits are sent; 
otherwise, only 1 stop bit is sent. Higher baud rates require 2 
stop bits. (At 110 baud, for example, 2 stop bits are 
required.) 

CREAD 
Enables receiver. If set, the receiver is enabled. Otherwise, 
characters are not received. 

PARENB 
Enables parity. If set, parity generation and detection is 
enabled and a parity bit is added to each character. 

PARODD 
Specifies odd parity. If parity is enabled, this specifies odd 
parity. If not set, even parity is used. 

HUPCL 
Hangs up on last close. If set, the line is disconnected when 
the last process closes the line or when the process 
terminates (when the 'data terminal ready' signal drops). 
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CLOCAL 
Specifies a local line. If set, the line is assumed to have a 
local, direct connection with no modem control. If not set, 
modem control (dialup) is assumed. 

CIBAUD 
Specifies the input baud rate if it is different than the output 
rate. 

PAREXT 
Specifies extended parity for mark and space parity. 

The initial hardware control value after an open is B300, CS8, 
CREAD, and HUPCL 

Controls various terminal functions. The initial value after an open 
is all bits clear. In addition to the basic modes, this field uses the 
following mask name symbols: 

ISIG Enables signals. If set, each input character is checked 
against the INTR and QUIT special control characters. If a 
character matches one of these control characters, the 
function associated with that character is performed. If the 
ISIG function is not set, checking is not done. 

I CANON 
Enables canonical input. If set, turns on canonical 
processing, which enables the erase and kill edit functions as 
well as the assembly of input characters into lines delimited 
by NL, EOF, and EOL. 

If the ICANON function is not set, read requests are satisfied 
directly from the input queue. In this case, a read request is 
not satisfied until one of the following conditions is met: a) 
the minimum number of characters specified by MIN are 
received; or b) the time-out value specified by TIME has 
expired since the last character was received. This allows 
bursts of input to be read, while still allowing single 
character input. The MIN and TIME values are stored in the 
positions for the EOF and EOL characters, respectively. The 
time value represents tenths of seconds. 

XCASE 
Enables canonical uppercase and lowercase presentation. If 
set along with the I CANON function, an uppercase letter (or 
the uppercase letter translated to lowercase by the IUCLC 
input mode) is accepted on input by preceding it with a \ 
(backslash) character. The output is then preceded by a 
backslash character. 
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ECHO Enables echo. If set, characters are displayed on the terminal 
screen as they are received. 

ECHOE 
Echoes erase character as BS-SP-BS. If the ECHO and 
ECHOE functions are both set and ECHOPRT is not set, the 
erase character is implemented as a backspace, a space, and 
then another backspace (ASCII BS-SP-BS). This clears the 
last character from the screen. If ECHOE is set, but ECHO is 
not set, the erase character is implemented as ASCII SP-BS. 

ECHOK 
Echoes NL after kill. If ECHOK is set and ECHOKE is not 
set, a newline function is performed to clear the line after a 
KILL character is received. This emphasizes that the line is 
deleted. Note that an escape character preceding the ERASE 
or KILL character removes any special function. 

ECHO NL 
Echoes NL. If ECHONL is set, the line is cleared when a 
newline function is performed whether or not the ECHO 
function is set. This is useful for terminals that are set to 
local echo (also referred to as half-duplex). Unless an escape 
character precedes an EOF, the EOF character is not 
displayed. Because the ASCII EOT character is the default 
end-of-file character, this prevents terminals that respond to 
the EOT character from hanging up. 

NOFLSH 
Disables queue flushing. If set, the normal flushing of the 
input and output queues associated with the quit and 
interrupt characters is not done. 

The !CANON, XCASE, ECHO, ECHOE, ECHOK, ECHONL, and 
NOFLSH special input functions are possible only if the ISIG 
function is set. These functions can be disabled individually by 
changing the value of the control character to an unlikely or 
impossible value (for example, 0377 octal or OxFF) 

ECHOCTL 
Echoes control characters as AX, where the X variable is the 
character given by adding 100 octal to the code of the 
control character. The ASCII DEL character is echoed as A? 
and the ASCII TAB, NL, and START characters are not 
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echoed. Unless an escape character precedes an EOF, the 
EOF character is not displayed. Because the ASCII EOT 
character is the default End-of-File character, this mask 
prevents terminals that respond to the EOT character from 
hanging up. 

ECHOPRT 
Echoes the first ERASE and WERASE character in a 
sequence as a \ (backslash), and then erases the characters. 
Subsequent ERASE and WERASE characters echo the 
characters being erased (in reverse order). 

ECHO KE 
Echoes the kill character by erasing from the screen each 
character on the line. 

FLUSHO 
Flushes the output. When this bit is set by typing the FLUSH 
character, data written to the terminal is discarded. A 
terminal can cancel the effect of typing the FLUSH character 
by clearing this bit. 

PENDIN 
Reprints any input that has not yet been read when the next 
character arrives as input. 

IEXTEN 
Enables extended (implementation-defined) functions to be 
recognized from the input data. If this bit is not set, 
implementation-defined functions are not recognized, and 
the corresponding input characters are processed as 
described for ICANON, ISIG, IXON, and IXOFF. 

TOSTOP 
Sends a SIGTTOU signal when a process in a background 
process group tries to write to its controlling terminal. The 
SIGTTOU signal stops the members of the process group. If 
job control is not supported, this symbol is ignored. 

c_cc Specifies an array that defines the special control characters. The 
relative positions and initial values for each function are: 

VIN TR 
Indexes the INTR control character (Ctrl-Backspace), which 
sends a SIGINT signal to stop all processes controlled by 
this terminal. 
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VQUIT 
Indexes the QUIT control character (Ctrl-v or Ctrl-1), which 
sends a SIGQUIT signal to stop all processes controlled by 
this terminal and writes a core image file into the current 
working directory. 

VERA SE 

VKILL 

Indexes the ERASE control character (Backspace), which 
erases the preceding character. The ERASE character does 
not erase beyond the beginning of the line (delimited by a 
NL, EOL, EOF, or EOL2 character). 

Indexes the KILL control character (Ctrl-u), which deletes 
the entire line (delimited by a NL, EOL, EOF, or EOL2 
character). 

VEOF Indexes the EOF control character (Ctrl-d), which can be 
used at the terminal to generate an end-of-file. When this 
character is received, all characters waiting to be read are 
immediately passed to the program without waiting for a 
new line, and the EOF is discarded. If the EOF is at the 
beginning of a line (no characters are waiting), zero 
characters are passed back, which is the standard End-of­
File. 

VEOL Indexes the EOL control character (Ctrl-@ or ASCII null), 
which is an additional line delimiter that is not normally 
used. 

VEOL2 
Indexes the EOL2 control character (Ctrl-@ or ASCII null), 
which is an additional line delimiter that is not normally 
used. 

VSTART 
Indexes the START control character (Ctrl-q), which 
resumes output that has been suspended by a STOP 
character. START characters are ignored if the output is not 
suspended. 
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VS USP 
Indexes the SUSP control character (Ctrl-z), which causes a 
SIGTSTP signal to be sent to all foreground processes 
controlled by this terminal. This character is recognized 
during input if the ISIG flag is enabled. If job control is not 
supported, this character is ignored. 

VDSUSP 
Indexes the DSUSP control character (Ctrl-y), which causes 
a SIGTSTP signal to be sent to all foreground processes 
controlled by this terminal. This character is recognized 
when the process attempts to read the DSUSP character. If 
job control is not supported, this character is ignored. 

VS TOP 
Indexes the STOP control character (Ctrl-s), which can be 
used to temporarily suspend output. This character is 
recognized during both input and ouput if the IXOFF (input 
control) or IXON (output control) flag is set. 

VREPRINT 
Indexes the REPRINT control character (Ctrl-r), which 
reprints all characters that are preceded by a NL character 
and that have not been read. 

VDISCRD 
Indexes the DISCARD control character (Ctrl-o), which 
causes all output to be discarded until another DISCARD 
character is typed, more input is received, or the condition is 
cleared by a program. 

VWERASE 
Indexes the WERASE control character (Ctrl-w), which 
erases the preceding word. The WERASE character does not 
erase beyond the beginning of the line (delimited by a NL, 
EOL, EOF, or EOL2 character). 

VLNEXT 
Indexes the LNEXT (literal next) control character (Ctrl-v), 
which causes the special meaning of the next character to be 
ignored, so that characters can be input without being 
interpreted by the system. 

The character values for INTR, QUIT, SWTCH, ERASE, KILL, 
EOF, and EOL can be changed. The ERASE, KILL, and EOF 
characters can also be escaped (preceded with a backslash) so that 
no special processing is done. 
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The following values for the optional_actions parameter of the tcsetattr( ) function 
are also defined in the termios.h header file: 

TCSANOW Immediately sets the parameters associated with the terminal from 
the referenced termios structure .. 

TCSADRAIN Waits until all output written to the object file has been transmitted 
before setting the terminal parameters from the termios structure. 

TCSAFLUSH Waits until all output written to the object file has been transmitted 
and all input received but not read has been discarded before setting 
the terminal parameters from the termios structure. 

The following values for the queue_selector parameter of the tcflush() function 
are also defined in this header file: 

TCIFLUSH Flushes data that is received but not read. 

TCOFLUSH Flushes data that is written but not transmitted. 

TCIOFLUSH Flushes both data that is received but not read and data that is 
written but not transmitted. 

The following values for the action parameter of the tcflow() system call are also 
defined in the termios.h header file: 

TCOOFF 

TCOON 

TCIOFF 

TCION 

Suspends the output of data by the object file named in the tcflow() 
function. 

Restarts data output that was suspended by the TCOOFF parameter. 

Transmits a stop character to stop data transmission by the terminal 
device. 

Transmits a start character to start or restart data transmission by the 
terminal device. 

/usr/include/sys/termios.h 
The path to the termios.h header file. 

Related Information 

Functions: ioctl(2), sigvec(2) 

Commands: csh(l), getty(l), sh(l), stty(l), tset(l) 
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General terminal interface 

#include <sys/termios.h> 

This section describes both a particular special file /dev/tty and the terminal 
drivers used for conversational computing. Much of the terminal interface 
performance is governed by the settings of a terminal's termios structure. This 
structure provides definitions for terminal input and output processing, control and 
local modes, and so on. These definitions are found in the termios.h header file. 

Line Disciplines 

OSF/1 provides different line disciplines for controlling communications lines. In 
this version of the system there are two disciplines available for use with terminals: 

Standard Standard POSIX-compliant terminal driver, with features for job 
control, sessions, termios.h support, and so on. 

Kanji-support 
Standard POSIX-compliant terminal driver with support for the 
Japanese character set, Kanji. The Kanji terminal driver provides 
support for multibyte characters. 

Line discipline switching is accomplished with the TIOCSETD ioctl: 

int ldisc = LDISC; 
ioctl(f, TIOCSETD, &ldisc); 

Here, LDISC is TTYDISC for the standard POSIX tty driver and KJIDISC for the 
Kanji terminal driver. By convention, the standard (POSIX) tty driver is discipline 
0 (zero) and the Kanji tty driver is discipline 8. Other disciplines exist for special 
purposes, such as use of communications lines for network connections. The 
current line discipline can be obtained with the TIOCGETD ioctl. Pending input is 
discarded when the line discipline is changed. 

All of the low-speed asynchronous communications ports can use any of the 
available line disciplines, no matter what hardware is involved. 
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The Controlling Terminal 

OSF/1 supports the concept of a controlling terminal. Any process in the system 
can have a controlling terminal associated with it. Certain events, such as the 
delivery of keyboard generated signals (for example, interrupt, quit, suspend), 
affect all the processes in the process group associated with the controlling 
terminal. The controlling terminal also determines the physical device that is 
accessed when the indirect device /dev/tty is opened. 

In earlier versions of UNIX systems, a controlling terminal was implicitly assigned 
to a process if, at the time an open was done on the terminal, the terminal was not 
the controlling terminal for any process, and if the process doing the open did not 
have a controlling terminal. In OSF/1, in accordance with POSIX 1003.1, a 
process must be a session leader to allocate a controlling terminal. In addition, the 
allocation is now done explicitly with a call to ioctl(). (This implies that the 
O_NOCTTY flag to the open() function is ignored.) The following example 
illustrates the correct sequence for obtaining a controlling tty (no error checking is 
shown). This code fragment calls the setsid() function to make the current process 
the group and session leader, and to remove any controlling tty that the process 
may already have. It then opens the console device and attaches it to the current 
session as the controlling terminal. Note that the process must not already be a 
session or process group leader, and the console must not already be the controlling 
tty of any other session. 

(void) sets id () ; /* become session leader and */ 
/* lose controlling tty */ 

fd = open ( "/dev/console", O_RDWR); 
(void)ioctl(fd,TIOCSCTTY,0); 

A process can remove the association it has with its controlling terminal by 
opening the /dev/tty file and issuing the following call: 

ioctl(fd, TIOCNOTTY, 0); 

For example: 

fd = open ( "/dev/tty", O_RDWR); 
if (fd > = 0) { 

ioctl(fd,TIOCNOTTY,0); 
close ( fd); 
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When a control terminal file is closed, pending input is removed, and pending 
output is sent to the receiving device. 

When a terminal file is opened, the process blocks until a carrier signal is detected. 
If the open() function is called with the O_NONBLOCK flag set, however, the 
process does not wait. Instead, the first read( ) or write( ) call will wait for carrier 
to be established. If the CLOCAL mode is set in the termios structure, the driver 
assumes that modem control is not in effect, and open(), read(), and write( ) 
therefore proceed without waiting for a carrier signal to be established. 

Process Groups 

In OSF/l, each process belongs to a process group with a specific process group 
ID. Each process belongs to the process group of its creating process. This enables 
related processes to be signalled. Process group IDs are unique identifiers that 
cannot be used for other system process groups until the original process group is 
disbanded. Each process group also has a group leader process. A process group 
leader has the same process ID as its process group. 

Each process group belongs to a session. Each process in the process group also 
belongs to the process group's session. A process which is not the process group 
leader can create its own session and process group with a call to the setsid() 
function. That calling process then becomes the session leader of the new session 
and of the new process group. The new session has no controlling terminal until 
the session leader assigns one to it. The calling process's ID is assigned to the new 
process group. With the setpgid( ) function, other processes can be added to a 
process group. 

A controlling terminal can have a distinguished process group associated with it 
known as the foreground process group. The terminal's foreground process group 
is the one that receives signals generated by the INTR, QUIT, and SUSP special 
control characters. Certain operations on the terminal are also restricted to 
processes in the terminal's foreground process group (see "Terminal Access 
Control"). A terminal's foreground process group may be changed by calling the 
tcsetpgrp() function. A terminal's current foreground process group may be 
obtained by calling the tcgetpgrp() function. 

Input Processing Modes 

The terminal drivers have two major modes, characterized by the kind of 
processing that takes place on the input characters: 

Canonical If a terminal is in canonical mode, input is collected and processed one 
line at a time. Lines are terminated by a newline (\n), End-of-File 
(EOF), or End-of-Line (EOL) character. A read request is not returned 
until the line has been terminated, or a signal has been received. The 
maximum number of bytes of unread input allowed on an input 
terminal is 255 bytes. If the maximum number of unread bytes 
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exceeds 255 bytes, the behavior of the driver depends on the setting of 
the IMAXBEL input flag (see "Input Editing"). 

Erase and kill processing is performed on input that has not been 
terminated by one of the line termination characters. Erase processing 
removes the last character in the line, kill processing removes the 
whole line. 

Noncanonical 
This mode eliminates erase and kill processing, making input 
characters available to the user program as they are typed. Input is not 
processed into lines. The received bytes are processed according to 
the MIN and TIME elements of the c_cc array in the termios 
structure. 

MIN MIN is the minimum number of bytes the terminal can receive 
in noncanonical mode before a read is considered successful. 

TIME TIME, measured in 0.1 second granularity, times out sporadic 
input. 

These cases are summarized as follows: 

MIN>O, TIME>O 
In this case, TIME is an interbyte timer that is activated after 
the first byte of the input line is received, and reset after each 
byte is received. The read operation is a success if MIN bytes 
are read before TIME runs out. If TIME runs out before MIN 
bytes have been received, the characters that were received are 
returned. 

MIN>O, TIME=O 
In this case, only MIN is used. A queued read() waits until 
MIN bytes are received, or a signal is received. 

MIN=O, TIME>O 
In this case, TIME is used as a read timer that starts when a 
read() call is made. The read() call is finished when one byte 
is read, or when TIME runs out. 

MIN=O, TIME=O 
In this case, either the number of requested bytes or the number 
of currently available bytes is returned, depending on which is 
the lesser number. The read() function returns a zero if no 
data was read. 

Canonical mode is entered by setting the ICANON flag of the c_lftag field in the in 
the terminal's termios structure. Other input processing is performed according to 
the other flags set in the c_iflag and c_lflag fields. 
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Input Editing 

A terminal ordinarily operates in full-duplex mode. Characters may be typed at 
any time, even while output is occurring. Characters are only lost when: 

• The system's character input buffers become completely choked, which is 
rare. 

• The user has accumulated the maximum allowed number of input characters 
(MAX_INPUT) that have not yet been read by some program. Currently this 
limit is 255 characters. When this limit is reached, the terminal driver refuses 
to accept any further input and rings the terminal bell if IMAXBEL is set in 
the c_iftag field, or throws away all input and output without notice if this flag 
is not set. 

Input characters are normally accepted in either even or odd parity with the parity 
bit being stripped off before the character is given to the program. The ISTRIP 
mask of the c_iftag field controls whether the parity bit is stripped (ISTRIP set) or 
not stripped (ISTRIP not set). By setting the PARENB flag in the c_cftag field, and 
either setting (not setting) the PARODD flag, it is possible to have input characters 
with EVEN (ODD) parity discarded or marked (see "Input Modes"). 

In all of the line disciplines, it is possible to simulate terminal input using the 
TIOCSTI ioctl, which takes, as its third argument, the address of a character. The 
system pretends that this character was typed on the argument terminal, which must 
be the control terminal for the process, unless the process has superuser privileges. 

Input characters are normally echoed by putting them in an output queue as they 
arrive. This may be disabled by clearing the ECHO bit in the c_lflag word using 
the tcsetattr() call or the TIOCSETA, TIOCSETA W, or TIOCSETAF ioctls. 

In canonical mode, terminal input is processed in units of lines. A program 
attempting to read will normally be suspended until an entire line has been 
received (but see the description of SIGTTIN in "Terminal Access Control"). No 
matter how many characters are requested in the read call, at most one line will be 
returned. It is not, however, necessary to read a whole line at once; any number of 
characters may be requested in a read, even one, without losing information. In 
read() requests, the O_NONBLOCK flag affects the read() operation behavior. 
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If O_NONBLOCK is not set, a read() request is blocked until data or a signal has 
been received. If the O_NONBLOCK flag is set, the read() request is not blocked, 
and one of the following situations holds: 

• Some data may have been typed, but there may or may not be enough data to 
satisfy the entire read request. In either case, the read( ) function returns the 
data available, returning the number of bytes of data it read. 

• If there is no data for the read operation, the read( ) returns a -1 with an error 
ofEAGAIN. 

During input, line editing is normally done with the erase special control character 
(VERASE) logically erasing the last character typed and the kill special control 
character (VKILL) logically erasing the entire current input line. These characters 
never erase beyond the beginning of the current input line or an EOF (End-of-File). 
These characters, along with the other special control characters, may be entered 
literally by preceding them with the literal-next character (VLNEXT - default 
AV). 

The drivers normally treat either a newline character ('\ n'), End-of-File character 
(EOF), or End-of-Line character (EOL) as terminating an input line, echoing a 
return and a line feed. If the ICRNL character bit is set in the c_iflag word then 
carriage returns are translated to newline characters on input, and are normally 
echoed as carriage return-linefeed sequences. If ICRNL is not set, this processing 
for carriage return is disabled, and it is simply echoed as a return, and does not 
terminate cooked mode input. 

The POSIX terminal driver also provides two other editing characters in normal 
mode. The word-erase character, normally <Ctrl-W>, is a c_cc structure special 
control character VWERASE. This character erases the preceding word, but not 
any spaces before it. For the purposes of <Ctrl-W>, a word is defined as a 
sequence of nonblank characters, with tabs counted as blanks. However, if the 
ALTWERASE flag is set in the c_lflag word, then a word is considered to be any 
sequence of alphanumerics or underscores bounded by characters that are not 
alphanumerics or underscores. Finally, the reprint character, normally <Ctrl-R>, 
is a c_cc structure special control character VREPRINT. This character retypes 
the pending input beginning on a new line. Retyping occurs automatically in 
canonical mode if characters which would normally be erased from the screen are 
fouled by program output. 
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The termios structure has an input mode field c_iflag, which controls basic 
terminal input characteristics. These characteristics are masks that can be bitwise 
inclusive ORed. The masks include: 

BRKINT An interrupt is signalled on a break condition. 

ICRNL All carriage retums are mapped to newline characters when input. 

IGNBRK Break conditions are ignored. 

IGNCR Carriage returns are ignored. 

IGNPAR Characters with parity errors are ignored. 

INLCR Newline characters are mapped to carriage returns when input. 

INPCK Parity checks are enabled on input. 

ISTRIP The eighth bit (parity bit) is stripped on input characters. 

IXOFF Stop/start characters are sent for input flow control enabled. 

IXON Stop/start characters are recognized for output flow control. 

IXANY Any char will restart output after stop. 

IUCLC Map upper case to lower case on input. 

PARMRK Parity errors are marked with a three character sequence. 

IMAXBEL The bell is rung when the input queue fills. 

The input mode mask bits can be combined for the following results: 

The setting of IGNBRK causes input break conditions to be ignored. If IGNBRK 
is not set, but BRKINT is set, the break condition has the same effect as if the 
VINTR control character had been typed. If neither IGNBRK nor BRKINT are 
set, then the break condition is input as a single character '\O'. If the P ARMRK 
flag is set, then the input is read as three characters, '\377', '\O', and '\O'. 

The setting of IGNPAR causes a byte with a parity or framing error, except for 
breaks, to be ignored (that is, discarded). If IGNPAR is not set, but PARMRK is 
set, a byte with parity or framing error, except for breaks, is passed as the three 
characters '\377', '\O', and X, where X is the character data received in error. If 
the ISTRIP flag is not set, the valid character '\377' is passed as '\377', '377'. If 
both PARMRK and IGNPAR are not set, framing or parity errors, including 
breaks, are passed as the single character '\O'. 

The setting of INPCK enables input parity checking. If input parity checking is not 
enabled (INPCK not set), then characters with parity errors are simply passed 
through as is. The enabling/disabling of input parity checking is independent of the 
generation of parity on output. 
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Setting !STRIP causes the eighth bit of the eight valid input bits to be stripped 
before processing. If this mask is not set, all eight bits are processed. 

Setting INLCR causes a newline character to be read as a carriage return character. 
If the IGNCR flag is also set, the carriage return is ignored. If the IGNCR flag is 
not set, INLCR works as described earlier. 

The STOP character (normally <Ctrl-S>) suspends output and the START 
character (normally <Ctrl-Q>) restarts output. Setting IXON enables stop/start 
output control, in which the START and STOP characters are not read, but rather 
perform flow control functions. Extra stop characters typed when output is already 
stopped have no effect, unless the start and stop characters are made the same, in 
which case output resumes. Disabling IXON causes the START and STOP 
characters to be read. 

Setting IXOFF enables stop/start input control. When this flag is set, the terminal 
device will be sent STOP characters to halt the transmission of data when the input 
queue is in danger of overflowing (exceed MAX_INPUT). When enough 
characters have been read to reduce the amount of data queued to an acceptable 
level, a START character is sent to the device to allow it to continue transmitting 
data. This mode is useful when the terminal is actually another machine that obeys 
those conventions. 

Input Echoing and Redisplay 

The terminal driver has several modes for handling the echoing of terminal input, 
controlled by bits in the c_lftag field of the termios structure. 

Hardcopy Terminals 
When a hardcopy terminal is in use, the ECHOPRT bit is normally set in the 
local flags word. Characters which are logically erased are then printed out 
backwards preceded by \ (backslash) and followed by a I (slash) in this 
mode. 

Erasing Characters from a CRT 
When a CRT terminal is in use, the ECHOE bit may be set to cause input to 
be erased from the screen with a backspace-space-backspace sequence when 
character or word deleting sequences are used. The ECHOKE bit may be 
set as well, causing the input to be erased in this manner on line kill 
sequences as well. 

Echoing of Control Characters 
If the ECHOCTL bit is set in the local flags word, then nonprinting (control) 
characters are normally echoed as AX (for some X) rather than being echoed 
unmodified; DELETE is echoed as A?. 
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Output Processing 

When one or more characters are written, they are actually transmitted to the 
terminal as soon as previously written characters have finished typing. (As noted 
above, input characters are normally echoed by putting them in the output queue as 
they arrive.) When a process produces characters more rapidly than the terminal 
can accept them, it will be suspended when its output queue exceeds some limit. 
When the queue has drained down to some threshold the program is resumed. 
Even parity is normally generated on output. If the NOEOT bit is set in the c_oflag 
word of the termios structure, the EQT character ( <Ctrl-D>) is not transmitted, to 
prevent terminals that respond to it from hanging up. 

The terminal drivers provide necessary processing for canonical and noncanonical 
mode output including delay generation for certain special characters and parity 
generation. Delays are available after backspaces (BSDLY), formfeeds (FFDLY), 
carriage returns (CRDLY), tabs (TABDLY) and newlines (NLDLY). The driver 
will also optionally expand tabs into spaces, where the tab stops are assumed to be 
set every eight columns, and optionally convert newlines to carriage returns 
followed by newline. Output process is controlled by bits in the c_ofiag field of the 
termios structure. Refer to the write(2) reference manual page for a description of 
the O_NONBLOCK flag. 

The terminal drivers provide for mapping from lowercase to uppercase (OLCUC) 
for terminals lacking lower case, and for other special processing on deficient 
terminals. 

Finally, the terminal driver, supports an output flush character, normally <Ctrl-0>, 
which sets the FLUSHO bit in the local mode word, causing subsequent output to 
be flushed until it is cleared by a program or more input is typed. This character 
ha& effect in both canonical and noncanonical modes and causes any pending input 
to be retyped. An ioctl to flush the characters in the input or output queues, 
TIOCFLUSH, is also available. 

Uppercase Terminals 

If the IUCLC bit in the c_iftag field is set in the tty flags, then all uppercase letters 
are mapped into the corresponding lowercase letter. The uppercase letter may be 
generated by preceding it by\ (backslash). Uppercase letters are preceded by a\ 
(backslash) when output. In addition, the following escape sequences will be 
generated on output and accepted on input if the XCASE bit is set in the c_lflag 
word: 

For: 
Use: \, \! 

{ 
\( 

} 
\) 

2-159 



OSF/1 Programmer's Reference 
tty(7) 

2-160 

Line Control and Breaks 

There are several ioctl calls available to control the state of the terminal line. The 
TIOCSBRK ioctl will set the break bit in the hardware interface causing a break 
condition to exist; this can be cleared (usually after a delay with sleep(3)) by 
TIOCCBRK. The tcsendbreak() can also be used to cause a break condition for a 
specified amount.of time. Break conditions in the input are handled according to 
the c_iftag field settings for the termios structure. Refer to the section "Input 
Modes" for a complete listing of the c_iftag field settings. The TIOCCDTR ioctl 
will clear the data terminal ready condition; it can be set again by TIOCSDTR. 

When the carrier signal from the dataset drops (usually because the user has hung 
up his terminal) a SIGHUP hangup signal is sent to the processes in the 
distinguished process group of the terminal; this usually causes them to terminate. 
The sending of SIGHUP does not take place if the CLOCAL bit is set in c_cftag 
field of the driver. Access to the terminal by other processes is then normally 
revoked, so any further reads will fail, and programs that read a terminal and test 
for End-of-File on their input will terminate appropriately. 

Interrupt Characters 

When the ISIG bit is set in the c_lftag word, there are several characters that 
generate signals in both canonical and noncanonical mode; all are sent to ·the 
processes in the foreground process group of the terminal. If the NOFLSH bit is 
not set in c_lftag, these characters also flush pending input and output when typed 
at a terminal. The characters shown here are the defaults; the symbolic names of 
the indices of these characters in the c_cc array of the termios structure are also 
shown. The characters may be changed. 

T VINTR (in c_cc) generates a SIGINT signal. This is the normal 
way to stop a process which is no longer interesting, or to regain 
control in an interactive program. 

VQUIT (in c_cc) generates a SIGQUIT signal. This is used to cause 
a program to terminate and produce a core image, if possible, in the 
file core in the current directory. 

VSUSP (in c_cc) generates a SIGTSTP signal, which is used to 
suspend the current process group. 

VDSUSP (in c_cc) generates a SIGTSTP signal as <Ctrl-Z> does, 
but the signal is sent when a program attempts to read the <Ctrl-Y>, 
rather than when it is typed. 
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Terminal Access Control 

If a process attempts to read from its controlling terminal when the process is not in 
the foreground process group of the terminal, that background process group is sent 
a SIGTTIN signal. This signal normally causes the members of that process group 
to stop. If, however, the process is ignoring SIGTTIN, has SIGTTIN blocked, or if 
the reading process' process group is orphaned, the read will return -1 and set 
errno to [EIO]. The operation will then not send a signal. 

If a process attempts to write to its controlling terminal when the process is not in 
the foreground process group of the terminal, and the TOSTOP bit is set in the 
c_lftag word of the termios structure, that background process group is sent a 
SIGTTOU signal and the process is prohibited from writing. If TOSTOP is not set, 
or if TOSTOP is set and the process is blocking or ignoring the SIGTTOU signal, 
process writes to the terminal are allowed, and the SIGTTOU signal is not sent. If 
TOSTOP is set, if the writing process' process group is orphaned, and if SIGTTOU 
is not blocked by the writing process, the write operation returns a -1 with errno 
set to [EIO], and does not a send a signal. 

Terminal/Window Sizes 

To accommodate terminals and workstations with variable-sized windows, the 
terminal driver provides a mechanism for obtaining and setting the current terminal 
size. The driver does not use this information internally, but only stores it and 
provides a uniform access mechanism. When the size is changed, a SIGWINCH 
signal is sent to the terminal's process group so that knowledgeable programs may 
detect size changes. 

tty Parameters 

In contrast to earlier versions of the tty driver, the POSIX terminal parameters and 
structures are contained in a single structure, the termios structure defined in the 
sys/termios.h file. Refer to the termios.h(O) reference manual page for a complete 
summary of this file. 

Basic ioctls Calls 

A large number of ioctl(2) calls apply to terminals. Some have the general form: 

#include <sys/termios.h> 

ioctl(fildes, code, arg) 
struct termios *arg; 
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The applicable codes are: 

TIOCGETA Gets the termios structure and all its associated parameters. The 
interface delays until output is quiescent, then throws away any 
unread characters. 

TIOCSETA Sets the parameters according to the termios structure. 

TIOCSETA W Drains the output before setting the parameters according to the 
termios structure. Sets the parameters like TIOCSETA. 

TIOCSETAF Drains the output and flushes the input before setting the parameters 
according to the termios structure. Sets the parameters like 
TIOCSETA. 

With the following codes arg is ignored: 

TIOCEXCL Set exclusive-use mode: no further opens are permitted until the file 
has been closed. 

TIOCNXCL Tum off exclusive-use mode. 

With the following codes arg is a pointer to an int: 

TIOCFLUSH If the int pointed to by arg has a zero value, all characters waiting in 
input or output queues are flushed. Otherwise, the value of the int is 
for the FREAD and FWRITE bits defined in the sys/file.h file; if the 
FREAD bit is set, all characters waiting in input queues are flushed, 
and if the FWRITE bit is set, all characters waiting in output queues 
are flushed. 

Setting and Unsetting Controlling Terminals 

TIOCSCTTY Sets the terminal as the controlling terminal for the calling process. 

TIOCNOTTY Voids the terminal as a controlling terminal. 

The following are miscellaneous ioctl terminal commands. In cases where 
arguments are required, they are described; arg should otherwise be given as 0. 

TIOCSTI The argument points to a character which the system pretends had 
been typed on the terminal. 

TIOCSBRK The break bit is set in the terminal. 

TIOCCBRK The break bit is cleared. 

TIOCSDTR Data terminal ready is set. 

TIOCCDTR Data terminal ready is cleared. 

TIOCSTOP Output is stopped as if the ''stop'' character had been typed. 

TIOCSTART Putput is restarted as if the ''start'' character had been typed. 
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TIOCGPGRP The arg parameter is a pointer to an int into which is placed the 
process group ID of the process group for which this terminal is the 
control terminal. 

TIOCSPGRP The arg parameter is a pointer to an int which is the value to which 
the process group ID for this terminal will be set. 

TIOCOUTQ Returns in the int pointed to by arg the number of characters queued 
for output to the terminal. 

TIOCREMOTE 
Sets the terminal for remote input editing. 

FIONREAD returns in the int pointed to by arg the number of characters 
immediately readable from the argument descriptor. This works for 
files, pipes, and terminals. 

Controlling Terminal Modems 

The following ioctls apply to modems: 

TIOCMODG The arg parameter is a pointer to an int, which is the value of the 
modem control state. 

TIOCMODS The arg parameter is a pointer to an int, which is the value to which 
the modem control state is to be set. 

TIOCMSET Sets all modem bits. 

TIOCMBIS The arg parameter is a pointer to an int, which specifies the modem 
bits to be set. 

TIOCMBIC arg is a pointer to an int, which specifies the modem bits to be 
cleared. 

TIOCMGET Gets all the modem bits and returns them in the int point to by arg. 

Windowfferminal Sizes 

Each terminal has provision for storage of the current terminal or window size in a 
winsize structure, with format: 

struct winsize { 

}; 

unsigned short ws_row; 
unsigned short ws_col; 
unsigned short ws_xpixel; 
unsigned short ws_ypixel; 

I* rows, in characters */ 
I* columns, in characters */ 
I* horizontal size, pixels*/ 
I* vertical size, pixels*/ 
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A value of 0 (zero) in any field is interpreted as "undefined;" the entire structure 
is zeroed on final close. 

The applicable ioctl functions are: 

TIOCGWINSZ 
The arg parameter is a pointer to a struct winsize into which will be 
placed the current terminal or window size information. 

TIOCSWINSZ 

/dev/tty 

/dev/tty* 

The arg parameter is a pointer to a struct winsize, which will be 
used to set the current terminal or window size information. If the 
new information is different than the old information, a SIGWINCH 
signal will be sent to the terminal's process group. 

Special file for tty. 

Special files for ttys, where the * (asterisk) sign represents the tty 
number. 

/dev/console Device special file for console. 

Related Information 
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Functions: ioctl(2), sigvec(2), tcsetattr(3), tcgetattr(3), tcdrain(3), tcflush(3), 
tcsendbreak(3), tcgetpgrp(3), tcsetpgrp(3) 

Commands: csh(l), tset(l), getty(8) 

IEEE Std POSIX 1003.1-1988 

Application Environment Specification 
Inteifaces Volume 

Operating System/Programming 
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udp 

Purpose Internet user datagram protocol (UDP) 

Synopsis #include <sys/socket.h> 
#include <netinet/in.h> 

Description 

Errors 

s = socket(AF _INET, SOCK_DGRAM, 0); 

UDP is a simple, unreliable datagram protocol that is used to support the 
SOCK_DGRAM abstraction for the Internet Protocol family. UDP sockets are 
connectionless, and are normally used with the sendto() and recvfrorn( ) 
functions, though the connect( ) function may also be used to fix the destination for 
future packets, in which case the recv( ) or read( ) and send( ) or write( ) functions 
may be used. 

UDP address formats are identical to those used by TCP. In particular, UDP 
provides a port identifier in addition to the normal Internet address format. Note 
that the UDP port space is separate from the TCP port space (that is, a UDP port 
may not be connected to a TCP port). In addition, broadcast packets may be sent 
(assuming the underlying network supports this) by using a reserved broadcast 
address; this address is network interface dependent. 

Options at the IP transport level may be used with UDP; see the ip() reference 
page. 

If a socket operation fails, errno may be set to one of the following values: 

[EISCONN] The socket is already connected. This error occurs when trying to 
establish connection on a socket or when trying to send a datagram 
with the destination address specified. 

[ENOTCONN] 
The destination address of a datagram was not specified, and the 
socket has not been connected. 

[ENOBUFS] The system ran out of memory for an internal data structure. 
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[EADDRINUSE] 
An attempt was made to create a socket with a port that has already 
been allocated. 

[EADDRNOTAVAIL] 
An attempt was made to create a socket with a network address for 
which no network interface exists. 

Related Information 

2-166 

Functions: getsockopt(2), recv(2), send(2), socket(2) 

Files: netintro(7), inet(7), ip(7). 



Chapter 3 

Miscellaneous Functions 

This chapter contains reference pages for OSF/l miscellaneous functions. 
The reference pages from the man5 directory are sorted alphabetically in 
this chapter. 
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Purpose Octal, hexadecimal, and decimal ASCII character sets 

Description 

3-2 

The octal character set is: 

000 nul 
007 bel 
016 so 

025 nak 

034 f s 

043 # 

052 * 
061 1 

070 8 

077 ? 

106 F 

115 M 

124 T 

133 

142 b 
151 i 

160 p 

001 soh 
010 bs 
017 si 
026 syn 

035 gs 

044 $ 

053 + 

062 2 

071 9 
100 @ 

107 G 

116 N 

125 u 
134 \ 

143 c 
152 j 

161 q 
167 w 170 x 

176 177 del 

002 stx 
011 ht 
020 dle 
027 etb 

036 rs 

045 % 
054 

063 3 
072 

101 A 

110 H 

117 0 

126 v 
135 

144 d 
153 k 

162 r 
171 y 

The hexadecimal character set is: 

00 nul 
07 bel 

De so 

15 nak 
le fs 

23 # 

2a * 
31 1 

3 f ? 

3e > 

46 F 

4d M 

54 T 

01 soh 
08 bs 
Of si 
16 syn 

ld gs 

24 $ 
2b + 

32 2 

38 8 

40 @ 

47 G 
4e N 

55 u 

02 stx 
09 ht 

10 dle 

17 etb 
le rs 

25 % 

2c 

33 3 
39 9 

41 A 

48 H 

4f 0 

56 v 

003 etx 
012 nl 
021 dcl 

030 can 
037 us 

046 & 
055 
064 4 

073 
102 B 

111 I 

120 p 

127 w 
136 

145 e 
154 1 

163 s 
172 z 

03 etx 
Oa nl 

11 dcl 

18 can 
lf us 

26 & 

2d 

34 4 

3a 
42 B 

49 I 
50 p 

57 w 

004 eot 

013 vt 
022 dc2 

031 em 

040 sp 

047 

056 
065 5 
074 < 

103 c 
112 J 

121 Q 
130 x 
137 
146 f 

155 m 

164 t 
173 

04 eot 
Ob vt 

12 dc2 
19 em 

20 sp 

27 
2e 

35 5 

3b 
43 c 
4a J 

51 Q 

58 x 

005 enq 
014 np 

023 dc3 

032 sub 
041 

050 

057 I 
066 6 
075 

104 D 

113 K 

122 R 
131 y 

140 
147 g 

156 n 

165 u 
174 

05 enq 
Oc np 

13 dc3 
la sub 

21 

28 

2f I 

36 6 
3c < 

44 D 
4b K 

52 R 

59 y 

006 ack 
015 er 
024 dc4 

033 esc 

042 
051 

060 0 
067 7 

076 > 

105 E 

114 L 
123 s 
132 z 
141 a 

150 h 
157 0 

166 v 

175 

06 ack 
Od er 

14 dc4 

lb esc 
22 

29 

30 0 
37 7 

3d 

45 E 

4c L 

53 s 
Sa Z 
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Sb Sc \ Sd Se Sf 60 61 a 
62 b 63 c 64 d 6S e 66 f 67 g 68 h 

69 i 6a j 6b k 6c 1 6d m 6e n 6f 0 

70 p 71 q 72 r 73 s 74 t 7S u 76 v 

77 w 78 x 79 y 7a z 7b 7c 7d 

7e 7f del 

The decimal character set is: 

0 nul 1 soh 2 stx 3 etx 4 eot S enq 6 ack 

7 bel 8 bs 9 ht 10 nl 11 vt 12 np 13 er 

14 so lS si 16 dle 17 dcl 18 dc2 19 dc3 20 dc4 

21 nak 22 syn 23 etb 24 can 2S em 26 sub 27 esc 

28 fs 29 gs 30 rs 31 us 32 sp 33 34 

3S # 36 $ 37 % 38 & 39 40 41 

42 * 43 + 44 4S 46 47 I 48 0 

49 1 so 2 Sl 3 S2 4 S3 s S4 6 SS 7 

S6 8 S7 9 S8 S9 60 < 61 62 > 

63 ? 64 @ 6S A 66 B 67 c 68 D 69 E 

70 F 71 G 72 H 73 I 74 J 7S K 76 L 

77 M 78 N 79 0 80 p 81 Q 82 R 83 s 
84 T 8S u 86 v 87 w 88 x 89 y 90 z 
91 92 93 94 9S 96 97 a 

98 b 99 c 100 d 101 e 102 f 103 g 104 h 

lOS i 106 107 k 108 1 109 m 110 n 111 0 

112 p 113 q 114 r llS s 116 t 117 u 118 v 

119 w 120 x 121 y 122 z 123 124 12S 

126 127 del 

Files 

/usr/share/misc/ascii 
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end, etext, edata 

Purpose 

Synopsis 

Description 

Defines the last location of a program 

extern end; 

extern etext; 

extern edata; 

The external names end, etext, and edata are defined for all programs. They are 
not functions, but identifiers associated with the following addresses: 

etext The first address following the program text. 

edata 

end 

The first address following the initialized data region. 

The first address following the data region that is not initialized. 

The break value of the program is the first location beyond the data. When a 
program begins running, this location coincides with end. However, many factors 
can change the break value, including: 

• The brk( ) function 

• The malloc( ) function 

• The standard VO functions 

• The -p flag on the cc command 

Therefore, use sbrk(O}, not end, to determine the break value of the program. 

Related Information 
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Functions: brk(2), malloc(3) 

Commands: cc(l) 
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Purpose 

Synopsis 

Description 

Miscellaneous Functions 

environ(5) 

User environment 

extern char **environ ; 

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

EXINIT A startup list of commands read by ex, edit, and vi. 

HOME A user's login directory, set by login from the password file passwd. 

PATH The sequence of directories, separated by colons, searched by csh, 
sh, system, execvp, etc, when looking for an executable file. PATH 
is set to :/usr/ucb:/bin:/usr/bin initially by login. 

PRINTER The name of the default printer to be used by lpr, lpq, and lprm. 

SHELL The full pathname of the user's login shell. 

TERM The kind of terminal for which output is to be prepared. This 
information is used by commands, such as nroff or plot which may 
exploit special terminal capabilities. See /usr/share/misc/termcap 
for a list of terminal types. 

TERMCAP The string describing the terminal in the TERM environment 
variable, or, if it begins with a I (slash), the name of the termcap 
file. See TERMPATH below. 

TERMPATH A sequence of pathnames of termcap files, separated by colons or 
spaces, which are searched for terminal descriptions in the order 
listed. Having no TERMPATH is equivalent to a TERMPATH of 
$HOME/.termcap:/etc/termcap. TERMPATH is ignored if 
TERMCAP contains a full pathname. 

USER The login name of the user. 

Further names may be placed in the environment by the export command and 
name=value arguments in sh, or by the setenv command if you use csh. It is 
unwise to change certain sh variables that are frequently exported by .profile files, 
such as MAIL, PSl, PS2, and IFS. 
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Related Information 
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Functions: exec(2), system(3) 

Commands: csh(l), ex(l), login(l), sh(l) 
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Description 
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Layout of file systems 

This page describes the file system hierarchy. As a general rule, it lists only 
directories. 

I The root directory of the file system 

/dev/ Block and character device files 

/etc/ System configuration files and databases. These are are 
nonexecutable files. 

nls/ National Language Support databases 

/lost+found/ Files located by fsck 

/net/ 

/opt/ 

/shin/ 

/stand/ 

/tmp/ 

/usr/ 

Mounted network directories 

Optional application packages 

Commands essential for the system to boot. These commands do 
not depend on shared libraries or the loader and can have other 
versions in /usr/bin or /usr/sbin. 

init.d/ System state re files 

rcO.d/ re files executed for system-state 0 

rc2.d/ re files executed for system-state 2 

rc3.d/ re files executed for system-state 3 

Standalone programs 

System generated temporary files (the contents of /tmp are usually 
not preserved across a system reboot) 

Contains the majority of user utilities and applications 

bin/ Common utilities and applications 

ccs/ C compilation system; tools and libraries used to generate C 
programs 

bin/ Development binaries (includes cc, Id, make, etc.) 

lib/ Development libraries and backends 

lex/ lex data 
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include/ 
Program header (include) files; not all subdirectories are 
listed below 

mach/ Mach specific C include files 

machine/ 
Machine specific C include files 

net/ Miscellaneous network C include files 

netimp/ 
C include files for IMP protocols 

netinet/ 
C include files for Internet standard protocols 

netns/ C include files for XNS standard protocols 

nfs/ C include files fbr Network File System (NFS) 

protocols/ 
C include files for Berkeley service protocols 

rpc/ C include files for remote procedure calls 

servers/ 
C include files for servers 

streams/ 
C include files for Streams 

sys/ System C include files (kernel data structures) 

tli/ C include files for Transport Layer Interface 

udp/ C include files for User Datagram Protocol 

ufs/ C include files for UFS 

lbin/ Back-end executables 

spell/ Spell back-end 

uucp/ UUCP programs 

lib/ Consists entirely of links to libraries located elsewhere 
(/usr/ccs/lib, /usr/libin, /usr/share/lib, /Xll/lib ); included 
for compatibility 

shin/ System administration utilities and system utilities 
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share/ Architecture-independent ASCII text files 

diet/ Word lists 

lib/ 

me/ Macros for use with the ME macro package 

ms/ Macros for use with the MS macro package 

tabset/ 
Tab description files for a variety of 
terminals; used in /etc/termcap 

terminfo/ 
Terminal information database 

tmac/ Text processing macros 

man/ Online reference pages 

manl/ Source for user command reference pages 

man2/ Source for system call reference pages 

man3/ Source for library routine reference pages 

man4/ Source for file format reference pages 

man5/ Source for miscellaneous reference pages 

man7/ Source for device reference pages 

man8/ Source for administrator command reference 
pages 

catl -8 Formatted versions of reference pages in the 
manl through man8 directories 

shlib/ Binary loadable shared libraries; shared versions of libraries 
in /usr/ccsnib 

/var/ Multipurpose log, temporary, transient, varying, and spool files 

adm/ Common administrative files and databases 

cron/ Files used by cron 

crash/ For saving kernel crash dumps 

sendmail/ 
sendmail configuration and database files 

syslog/ 
Files generated by syslog 
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hier(5) 

/vmunix 

spool/ Miscellaneous printer and mail system spooling directories 

lpd/ Line printer spooling directories 

mail/ Incoming mail messages 

mqlleue/ 
Undelivered mail queue 

uucp/ UUCP spool directory 

tmp/ Application-generated temporary files that are kept between 
system reboots 

run/ Files created when daemons are running 

Pure kernel executable (the operating system loaded into memory at 
boot time) 

Related Information 

3-10 

Commands: ls(l), apropos(l), whatis(l), whereis(l), finger(l), which(l), 
find(l), grep(l), fsck(8) 



Miscellaneous Functions 

hostname(5) 

hostname 

Purpose 

Description 

Hostname resolution description 

Hostnames are domains, where a domain is a hierarchical, dot-separated list of 
subdomains; for example, the machine monet, in the Berkeley subdomain of the 
EDU subdomain of the Internet would be represented as follows: 

monet.Berkeley .EDU 

Notice that there is no trailing dot. 

Hostnames are often used with network client and server programs, which must 
generally translate the name to an address for use. (This function is generally 
performed by the gethostbyname() function.) Hostnames are resolved by the 
Internet name resolver in the following fashion. 

If the name consists of a single component (that is, contains no dot), and if the 
HOSTALIASES environment variable is set to the name of a file, that file is 
searched for a string matching the input hostname. The file should consist of lines 
made up of two white-space separated strings, the first of which is the hostname 
alias, and the second of which is the complete hostname to be substituted for that 
alias. If a case-insensitive match is found between the hostname to be resolved and 
the first field of a line in the file, the substituted name is looked up with no further 
processing. 

If the input name ends with a trailing dot, the trailing dot is removed, and the 
remaining name is looked up with no further processing. 

If the input name does not end with a trailing dot, it is looked up by searching 
through a list of domains until a match is found. The default search list includes 
first the local domain, then its parent domains with at least 2 name components 
(longest first). For example, in the domain CS.Berkeley.EDU, the name 
lithium.CChem will be checked first as lithium.CChem.CS.Berkeley.EDU and then 
as lithium.CChem.Berkeley.EDU. Lithium.CChem.EDU will not be tried, as the 
there is only one component remaining from the local domain. The search path can 
be changed from the default by a system-wide configuration file. 

Related Information 

Functions: gethostbyname(3) 

Commands: named(8) 
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Index 

A 
abort, 1-16, 1-30 
abort function, 1-16 
abs, 1-17 
abs function, 1-17, 1-18 
absolute value 

complex, 1-299 
function, 1-17 

accept connect, 1-782 
accept function, 1-19, 1-20 
access 

changing for a file, 1-61 
file, 1-21 

access function, 1-21, 1-22 
access modes 

changing for a mapped file, 
1-406 

changing for a shared 
memory region, 
1-406 

retrieving and setting for a 
file, 1-155 

accounting 
enabling and disabling, 1-23 
process, 1-23 

accounting record, expanding, 
1-151 

acct function, 1-23, 1-24 

acos function, 1-739, 1-741 
acosh function, 1-29 
adjtime function, 1-25, 1-26 
advance function, 1-601, 1-605 
alarm function, 1-27, 1-28 
alloca function, 1-364, 1-367 
allocate memory, 1-786 
alphasort function, 1-630, 1-631 
any function, 1-342, 1-344 
anystr function, 1-342, 1-344 
ar, archive library file format, 2-2 
arc cosine, hyperbolic function, 

1-29 
archive library file format, 2-2 
arc sine, hyperbolic function, 1-29 
arc tangent, hyperbolic function, 

1-29 
argument vector, returning flag 

letters from, 1-244 
asctime function, 1-83, 1-88 
asctime_r function, 1-83, 1-88 
asin function, 1-739, 1-741 
asinh function, 1-29 
assert macro, 1-30, 1-31 
assigning buffers, 1-660 
async_daemon function, 1-32 
asynchronous server, creating in 

NFS, 1-32 
atan function, 1-739, 1-741 
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atan2 function, 1-739, 1-741 
atanh function, 1-29 
atexit function, 1-145, 1-147 
atof function, 1-33, 1-34 
atoi function, 1-35, 1-38 
atol function, 1-35, 1-38 
attributes object, creating for 

threads, 1-510 
authenticating clients for servers, 

1-628 

B 
balbrk function, 1-342, 1-344 
baud rate 

returning input from 
termios, 1-55 

returning output from 
termios, 1-56 

setting input in termios, 
1-57 

setting output in termios, 
1-58 

bcmp function, 1-39, 1-40 
bcopy function, 1-39, 1-40 
bessel functions, 1-41, 1-42 
binary search function, 1-4 7 
binary search trees, managing, 

1-893 
bind, socket name, 1-43 
bind address, 1-790 
bind function, 1-43, 1-44 
bit strings, functions, 1-39 
blocking signals, 1-718 

lndex-2 

break, changing data segment size, 
1-45 

breaking data transmission, 1-878 
brk function, 1-45, 1-46 
bsearch function, 1-47, 1-48 
buffer, assigning, 1-660 
byte quantities 

long, 1-559 
short, 1-562 

bytes, swapping, 1-767 
byte stream 

retrieving long quantities 
from, 1-237 

retrieving short quantities 
from, 1-275 

byte strings, functions, 1-39 
bzero function, 1-39, 1-40 

c 
cabs function, 1-299, 1-300 
calloc function, 1-364, 1-367 
cancelability of threads, 1-542, 

1-545 
cancellation points in threads, 

1-549 
capabilities of terminals, 2-127 
case conversion, 2-4 
catclose function, 1-49, 1-50 
cat function, 1-342, 1-344 
catgets function, 1-51, 1-52 
catopen function, 1-53, 1-54 
cbrt function, 1-750, 1-751 
ceil function, 1-168, 1-170 



cfgetispeed function, 1-55 
cfgetospeed function, 1-56 
cfsetispeed function, 1-57 
cfsetospeed function, 1-58 
character 

classification functions, 1-
89, 1-313 

converting multibyte to 
wide, 1-372 

finding length of multi byte, 
1-368 

getting from input stream, 
1-292, 1-912 

pushing back, 1-906 
translating to 7-bit ASCII, 

1-78 
translating to lowercase, 

1-78 
translating to uppercase, 

1-78 
writing to output stream, 
1-913 

characteristics of file 
implementation, 1-458 

characters 
classification, 2-4 
writing out, 1-555 

character string 
converting multibyte to 

wide, 1-370 
converting to floating point, 

1-33 
converting to integer, 1-35 

character strings, wide, operations 
on, 1-941 

character translation functions, 1-
78, 1-80 

chdir function, 1-59, 1-60 
child process 

Index 

creating via fork, 1-176 
waiting for it to stop or 

terminate, 1-923 
chmod function, 1-61, 1-64 
chown function, 1-65, 1-67 
chroot function, 1-68, 1-69 
clean_up function, 1-342, 1-344 
cleanup stack 

adding routines, 1-496 
removing a routine from, 
1-494 

clearenv function, 1-70 
clearerr function, 1-71 
clients, authenticating for servers, 

1-628 
clock, 1-756 

getting time, 1-884 
setting value, 1-662 

clock function, 1-72 
closedir function, 1-453, 1-457 
close endpoint, 1-795 
close function, 1-73, 1-74 
closelog function, 1-77 6, 1-779 
closing a pipe, 1-464 
collating sequence, 2-4 
commands 

executing, 1-780 
executing on remote host, 

1-580, 1-620 
comparing thread identifiers, 1-518 
compatibility 

with old UNIX systems, 
1-734 

with other UNIX systems, 
1-710 
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compatibility interfaces for signals, 
1-726 

compile function, 1-601, 1-605 
complementary error function, 

computing, 1-134 
configuring system variables, 1-77 4 
connect, 1-797 
connect function, 1-7 5, 1-77 
connection 

accepting on a socket, 1-19 
establishing between two 

sockets, 1-7 5 
listening for on a socket, 

1-347 
protocol, 1-808 

constructing a name for a 
temporary file, 1-888 

context, execution, saving and 
restoring, 1-670 

control, flow of, 1-870 
controlling terminal, generating 

pathname for, 1-81 
control operations, on a file, 1-155 
convention tables for locale, 2-15 
converting a wide character, 1-930 
converting dates and times, 1-7 57 
converting formatted input, 1-632, 

1-939 
converting wide characters, 1-928 
core memory image, 2-3 
cos function, 1-739, 1-741 
cosh function, 1-742, 1-743 
CPU time, returning, 1-72 
creat function, 1-447, 1-452 
creating a temporary file, 1-887 
creating a thread, 1-514 
creating keys for threads, 1-524 
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creating mu~exes for threads, 1-528 
creating signal masks, 1-711 
ctab command, 2-4, 2-8 
ctermid function, 1-81, 1-82 
ctime function, 1-83, 1-88 
ctime_r function, 1-83, 1-88 
ctype functions, 1-89, 1-91 
cube root function, 1-7 50 
curdir function, 1-342, 1-344 
current directory, changing, 1-59 
curses 

curses routines, 1-93 
minicurses package, 1-92 
screen dimensions, 1-92 
termcap compatibility 

functions, 1-106 
terminfo level functions, 
1-104 

curses library, 1-92, 1-106 
cuserid function, 1-107, 1-108 

D 
database 

manipulating entry in user, 
1-259 

user, 1-219 
database management, dbm library, 

1-109 
databases 

disktab, 2-12 
group, 2-24 
protocols, 2-98 
ROUTE, 2-104 
services for Internet, 2-109 
shell, 2-110 



terminfo, 2-127 
data segment, changing size for 

break, 1-45 
data sink, 2-67 
data, thread_speci fie, binding 

values to keys, 1-547 
date and time, returning, 1-285 
date conversion, 1-757 
dbm_clearerr function, 1-434, 

1-436 
dbm_close function, 1-434, 1-436 
dbm_delete, function, 1-434, 1-436 
dbm_error function, 1-434, 1-436 
dbm_fetch function, 1-434, 1-436 
dbm_firstkey function, 1-434, 

1-436 
dbm_forder function, 1-434, 1-436 
dbminit function, 1-109, 1-110 
dbm_nextkey function, 1-434, 

1-436 
dbm_open function, 1-434, 1-436 
dbm_store function, 1-434, 1-436 
deallocate memory, 1-805 
decode_mach_o_hdr function, 1-

111, 1-112 
delete function, 1-109, 1-110 
deleting attribute object from 

threads, 1-512 
deleting mutexes from threads, 

1-526 
descriptors, file, 2-20 
descriptor table, returning size of, 

1-210 
detaching a thread, 1-516 
device 

adding swap device for 
interleaved paging 
and swapping, 1-768 

allocating paging and 

Index 

swapping space, 
1-768 

device file, control operations on, 
1-310 

devices, null, 2-67 
diagnostics, inserting in programs, 

1-30 
difftime function, 1-83, 1-88 
dir, format of directories, 2-9 
directories 

scanning, 1-630 
sorting, 1-630 

directory 
changing current, 1-59 
changing root, 1-68 
creating, 1-378, 1-383 
effective root, 1-68 
mounting a filesystem on, 

1-395, 1-400 
removing, 1-623 
removing entry of, 1-908 
renaming, 1-610 
returning entries in file-

system independent 
format, 1-207 

returning pathname for 
current, 1-293 

returning pathname of 
current, 1-205 

umounting a filesystem 
from, 1-902 

walking a file tree, 1-192 
directory operations, 1-453 
discon endpoint, 1-838 
disconnect, 1-838, 1-858 

endpoint, 1-855 
disk, getting description of, 1-209 
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disklabel, 2-10, 2-11 
disk packe label, 2-10 
disk quotas 

enabling and disabling, 
1-680 

manipulating, 1-570 
disktab database, 2-14 
disktab datbase, 2-12 
div function, 1-17, 1-18 
division function, 1-17 
dname function, 1-342, 1-344 
dn_comp function, 1-113, 1-114 
dn_expand function, 1-115, 1-116 
dn_find function, 1-117, 1-118 
dn_skipname function, 1-119, 

1-120 
domain name, 2-102 

compressing, 1-113 
expanding, 1-115 
searching for default, 1-613 
searching for expanded, 

1-117 
skipping over compressed, 
1-119 

drand48 function, 1-121, 1-124 
drivers 

for terminals, 2-151 
pseudo terminal, 2-99 

dup function, 1-155, 1-160 
dup2 function, 1-155, 1-160 

E 
ecvt function, 1-125, 1-127 
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_edata identifier, 3-4 
edata identifier, 3-4 
en, locale convention tables, 2-15, 

2-17 
encode_mach_o_hdr function, 1-

128, 1-129 
endfsent function, 1-214, 1-215 
endgrent function, 1-219, 1-221 
endhostent function, 1-130 
_end identifier, 3-4 
end identifier, 3-4 
endnetent function, 1-131 
endpoint 

close, 1-795 
discon, 1-838 
disconnect, 1-855 
establish, 1-822 
event, 1-818 

endprotoent function, 1-132 
endpwent function, 1-259, 1-261 
endservent function, 1-133 
endusershell function, 1-288 
endutent function, 1-289, 1-291 
enviromment variable, setting of, 

1-558 
environment file, 2-15 
environment variable, returning 

value of, 1-211 
erand48 function, 1-121, 1-124 
erfc function, 1-134, 1-135 
erf function, 1-134, 1-135 
error, 1-803 
error function, computing, 1-134 
_etext identifier, 3-4 
etext identifier, 3-4 
Euclidean distance function, 1-299 
event, look, 1-818 



exec function, 1-136, 1-141 
execle function, 1-136, 1-141 
execl function, 1-136, 1-141 
execlp function, 1-136, 1-141 
executing commands on remote 

host, 1-580, 1-620 
executing shell commands, 1-780 
execution 

starting and stopping 
profiling, 1-483 

suspending, 1-914 
execution context, saving and 

restoring, 1-670 
execution of a process, suspending, 

1-744 
execve function, 1-136, 1-141 
execv function, 1-136, 1-141 
execvp function, 1-136, 1-141 
exec_ with_loader function, 1-142, 

1-144 
_exit, 1-16 
_exit function, 1-145, 1-147 
exit function, 1-145, 1-147 
expacct function, 1-151 
exp function, 1-148, 1-150 
exponential function, 1-148 
exports file, 2-18, 2-19 
expressions, regular, 1-582, 1-601 
external variable, optarg, 1-244 

F 
fabs function, 1-168, 1-170 
fatal function, 1-342, 1-344 

fchdir function, 1-59, 1-60 
fchmod function, 1-61, 1-64 
fchown function, 1-65, 1-67 
fclose function, 1-152, 1-154 
fcntl function, 1-155, 1-160 
fcvt function, 1-125, 1-127 
FD_CLR macro, 1-638, 1-641 
fd file descriptor, 2-20 

Index 

fdfopen function, 1-342, 1-344 
FD_ISSET macro, 1-638, 1-641 
fdopen function, 1-171, 1-175 
FD_SET macro, 1-638, 1-641 
FD_ZERO macro, 1-638, 1-641 
feofmacro, 1-161 
ferror macro, 1-162 
fetch function, 1-109, 1-110 
ffiush function, 1-152, 1-154 
ffs function, 1-39, 1-40 
fgetc function, 1-201, 1-202 
fgetpos function, 1-184, 1-187 
fgets function, 1-267, 1-268 
fgetwc function, 1-292 
fgetws function, 1-294 
FIFO, creating, 1-381, 1-383 
file 

access, 1-61, 1-915 
access flags, 1-44 7 
access modes, 1-155 
advisory lock, 1-164 
changing access, 1-61 
changing length of, 1-890 
changing owner and group 

IDs, 1-65 
checking I/O status of file 

objects, 1-638 
closing, 1-73 
controlling a device file, 

1-310 
controlling locking on file 

sections, 1-355 
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control operations, 1-155 
creating, 1-383, 1-447 
creating a directory, 1-378, 

1-383 
creating a FIFO, 1-383 
creating a link for, 1-345 
creating a pipe, 1-467 
creating a special file, 1-383 
creation mask, 1-901 
determining accessibility, 

1-21 
device file control, 1-310 
executable, 1-136 
executable with loader, 

1-142 
executing, 1-136 
executing with loader, 1-142 
locking, 1-355 
locks, 1-155 
making symbolic links, 

1-770 
mapping a file mystennbject 

into virtual memory, 
1-390 

modification time, 1-915 
moving read-write offset, 

1-360 
opening and positioning on 

first record, 1-214 
opening for reading or 

writing, 1-44 7 
owner and group IDs, 1-65 
polling, 1-471 
providing information 

about, 1-752 
providing information about 

an open file, 1-752 
providing information 

about, including 
links, 1-752 

reading from, 1-584 
reading from a symbolic 

link, 1-588 
reading next line of, 1-214 
removing, 1-608 
removing a directory, 1-623 
renaming, 1-610 
retrieving and setting access 

modes, 1-155 
retrieving and setting locks, 

1-155 
retrieving and setting status 

information, 1-155 
returning the handle for, 

1-212 
searching for file system 

type, 1-214 
searching for special 

filename, 1-214 
searching for system 

filename, 1-214 
setting access and 

modification times, 
1-915 

setting and getting creation 
mask value, 1-901 

setting or removing a lock, 
1-164 

shared library requirement, 
1-142 

status flags, 1-44 7 
system statistics, 1-7 54 
writing changes to disk, 

1-188 
writing to, 1-932 

file descriptor 
checking I/O status of, 

1-638 
closing, 1-73 



monitoring conditions on 
multiple, 1-4 71 

sets for checking 1/0 status, 
1-638 

file descriptors, 2-20 
file handle, returning, 1-212 
file implemenatation, 

characteristics of, 1-458 
file locking, 1-164 
filename, constructing unique, 

1-386 
file, network, opening and 

rewinding, 1-676 
fileno macro, 1-163 
file, protocols, setting and 

rewinding, 1-679 
files 

archive library, 2-2 
core memory image, 2-3 
directory format, 2-9 
exports, 2-18 
/fB/dev/tty/fR, 2-151 
file system volume, 2-21 
name for temporary, 1-888 
password, 2-96 
resolver configuration, 

2-102 
shells, 2-110 
signal, 2-113 
stab, 2-120 
temporary, 1-887 
terminfo, 2-127 
termios, 2-139 
utmp, 1-898 

filesystem 
enabling and disabling disk 

quotas, 1-680 
mapping an object into 

virtual memory, 
1-390 

Index 

mounted, 1-216 
mounting, 1-395, 1-400 
renaming files and 

directories, 1-610 
returning list of all mounted, 

1-216 
umounting, 1-395, 1-902 

file system 
information about mounted, 

1-754 
manipulating disk quotas, 

1-570 
returning information about, 

1-214 
updating, 1-773 

file-system independent format, 
returning directory entries 
in, 1-207 

firstkey function, 1-109, 1-110 
flag letters, returning from 

argument vector, 1-244 
floating-point integer 

absolute value function, 
1-168 

modulo remainder function, 
1-168 

round functions, 1-168 
floating-point number 

converting to a string, 1-125 
converting to fraction and 

integral power of 2, 
1-181 

converting to integral and 
fractional parts, 
1-181 

multiplying by integral 
power of 2, 1-181 
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flockfile function, 1-167 
flock function, 1-164, 1-166 
floor function, 1-168, 1-170 
flow control functions, 1-870 
flushing input data, 1-872 
flushing output data, 1-872 
fmin function, 1-402, 1-405 
fmod function, 1-168, 1-170 
fmout function, 1-402, 1-405 
fopen function, 1-171, 1-175 
forder function, 1-109, 1-110 
foreground process, group ID, 

1-876 
fork function, 1-176, 1-178 
format of directories, 2-9 
format of file system volume, 2-21 
formatted input, converting, 1-632, 

1-939 
formatting output, 1-4 76 
formatting output parameters, 

1-921 
formatting printed output, 1-93 7 
fpathconf function, 1-458, 1-461 
fprintf function, 1-4 76, 1-482 
fputc function, 1-555, 1-557, 1-564, 

1-565 
fputs function, 1-560, 1-561 
fputws function, 1-566, 1-567 
fread function, 1-179, 1-180 
free function, 1-364, 1-367 
freeing process timers, 1-625 
freopen function, 1-171, 1-17 5 
frexp function, 1-181, 1-183 
fs, file system volume, 2-21, 2-23 
fscanf function, 1-632, 1-637 
fseek function, 1-184, 1-187 
fsetpos function, 1-184, 1-187 
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fstatfs function, 1-7 54, 1-7 55 
fstat function, 1-752, 1-753 
fsync function, 1-188, 1-189 
ftell function, 1-184, 1-187 
ftime function, 1-283, 1-284 
ftok function, 1-190, 1-191 
ftruncate function, 1-890, 1-892 
ftw function, 1-192, 1-194 
function, 1-219 
function errors, 1-466 
functions, interrupting with signals, 

1-714 
funlockfile function, 1-195 
fwrite function, 1-179, 1-180 

G 
gamma function, 1-196, 1-197 
gcd function, 1-402, 1-405 
gcvt function, 1-125, 1-127 
generating random numbers, 1-574, 

1-577 
geometry of disks, 2-10, 2-12 
getaddressconf function, 1-198, 

1-200 
getchar macro, 1-201, 1-202 
getclock function, 1-203, 1-204 
getc macro, 1-201, 1-202 
getcwd function, 1-205, 1-206 
getdirentries function, 1-207, 1-208 
getdiskbyname function, 1-209 
getdtablesize function, 1-210 
getegid function, 1-218 
getenv function, 1-211 



geteuid function, 1-287 
getth function, 1-212, 1-213 
getfsent function, 1-214, 1-215 
getfsfile function, 1-214, 1-215 
getfsspec function, 1-214, 1-215 
getfsstat function, 1-216, 1-217 
getfstype function, 1-214, 1-215 
getgid function, 1-218 
getgrent function, 1-219, 1-221 
getgrgid function, 1-219, 1-221 
getgmam function, 1-219, 1-221 
getgroups function, 1-222, 1-223 
gethostbyaddr function, 1-224, 

1-225 
gethostbyname function, 1-226, 

1-227 
gethostent function, 1-228, 1-229 
gethostid function, 1-230 
gethostname function, 1-231 
getitimer function, 1-232, 1-234 
getlogin function, 1-235, 1-236 
getlogin_r function, 1-235, 1-236 
_getlong function, 1-237, 1-238 
getnetbyaddr function, 1-239, 

1-240 
getnetbyname function, 1-241, 

1-242 
getnetent function, 1-243 
getopt function, 1-244, 1-245 
getpagesize function, 1-246 
getpass function, 1-247, 1-248 
getpeemame function, 1-249, 

1-250 
getpgrp function, 1-251 
getpid function, 1-251 
getppid function, 1-251 
getpriority function, 1-252, 1-253 

Index 

getprotobyname function, 1-254, 
1-255 

getprotobynumber function, 1-256, 
1-257 

getprotoent function, 1-258 
getpwent function, 1-259, 1-261 
getpwnam function, 1-259, 1-261 
getpwuid function, 1-259, 1-261 
getrlimit function, 1-262, 1-264 
getrusage function, 1-265, 1-266 
getservbyname function, 1-269, 

1-270 
getservbyport function, 1-271, 

1-272 
getservent function, 1-273, 1-274 
gets function, 1-267, 1-268 
_getshort function, 1-275, 1-276 
getsockname function, 1-277, 

1-278 
getsockopt function, 1-279, 1-282 
getstate, 1-812 
gettimeofday function, 1-283, 

1-284 
gettimer function, 1-285, 1-286 
getting service file entries, 1-688 
getting user limits, 1-899 
getuid function, 1-287 
getusershell function, 1-288 
getutent function, 1-289, 1-291 
getutid function, 1-289, 1-291 
getutline function, 1-289, 1-291 
getwc function, 1-292 
getwchar function, 1-292 
getwd function, 1-293 
getw function, 1-201, 1-202 
getws function, 1-294 
giveup function, 1-342, 1-344 
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gmtime function, 1-83, 1-88 
gmtime_;r function, 1-83, 1-88 
group access list, setting, 1-666 
group database, 2-24 
group ID 

changing for a file, 1-65 
foreground process, 1-876 
real and effective, 1-682 
real, effective, and saved set, 

1-664 
returning effective, 1-218 
returning for a process, 

1-251 
returning real, 1-218 
setting, 1-664, 1-684, 1-689 
setting for process, 1-677, 

1-882 
setting real and effective, 
1-682 

group information, accessing in 
user database, 1-219 

group set 

H 

initializing concurrent, 
1-307 

returning for current 
process, 1-222 

hash tables 
creating, 1-295 
deleting, 1-295 
searching, 1-295 

hcreate function, 1-295, 1-296 
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hdestroy function, 1-295, 1-296 
host 

returning ID for current, 
1-230 

returning name of current, 
1-231 

setting ID for current, 1-668 
setting name of current, 
1-669 

host address, converting to byte­
ordered address 'integer, 
1-303 

host-byte order 
converting long integer, 1-

297, 1-445 
converting short integer, 1-

298, 1-446 
host entries, ending retrieval of, 

1-130 
host entry 

returning by address, 1-224 
returning by name, 1-226 

host ID 
returning for current host, 

1-230 
setting for current host, 
1-668 

hostname 
returning for current host, 

1-231 
setting for current host, 
1-669 

hosts file 
opening, 1-228 
reading next line, 1-228 
resetting file marker, 1-228 
retrieving entries, 1-228 

hosts name files 
searching by address, 1-224 



searching by name, 1-226 
hsearch function, 1-295, 1-296 
htonl function, 1-297 
htons function, 1-298 
hyperbolic functions, 1-742 

acosh, 1-29 
asinh, 1-29 
atanh, 1-29 

hypotenuse function, 1-299 
hypot function, 1-299, 1-300 

I 
icmp, Internet Control Message 

Protocol, 2-25, 2-26 
idp, Xerox Internet Protocol, 2-27, 

2-29 
IDs of threads, 1-541 
imatch function, 1-342, 1-344 
index function, 1-342, 1-344 
Inet, Internet Protocol family, 2-30, 

2-31 
inet_addr function, 1-301 
inet_lnaof function, 1-302 
inet_makeaddr function, 1-303 
inet_netof function, 1-304 
inet_network function, 1-305 
inet_ntoa function, 1-306 
initgroups function, 1-307, 1-308 
initializing routine for threads, 

1-539 
initstate function, 1-577, 1-579 
inodes, 2-21 
input 

converting, 1-939 
converting formatted, 1-632 

flushing, 1-872 
pushing back character, 
1-906 

input stream 

Index 

getting character from, 1-
201, 1-292 

getting characters from, 
1-912 

getting word from, 1-201, 
1-292 

insque function, 1-309 
integer arithmetic functions, 1-402, 

1-405 
integers 

absolute value, 1-17 
division, 1-17 

interface 
to the sigaction function, 

1-734 
to the sigprocmask function, 
1-710 

interface for terminals, 2-139 
interfaces 

loopback, 2-34 
LVM,2-35 

interfaces for terminals, 2-151 
interfaces to networks, 2-66 
Internet 

domain name, 2-102 
protocols database, 2-98 
services available, 2-109 

Internet address, searching for, 
1-613 

Internet Control Message Protocol, 
2-25 

Internet ports, 1-626 
Internet Protocol, 2-30, 2-32 
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Internet Protocol family, 2-165 
interprocess communication key, 

generating, 1-190 
interrupting functions with signals, 

1-714 
interval timers 

changing timeout, 1-27 
setting and returning, 1-232 
setting timeout, 1-27 

introduction to networking, 2-58 
inverse trigonometric functions, 

1-739 
invert function, 1-402, 1-405 
ioctl function, 1-310, 1-311 
IO functions, standard, 1-555, 1-

560, 1-564 
I/O status, checking file descriptor 

sets for, 1-638 
ip, Internet Protocol, 2-32, 2-33 
isalnum function, 1-89, 1-91 
isalpha function, 1-89, 1-91 
isascii function, 1-89, 1-91 
isatty function, 1-896, 1-897 
iscntrl function, 1-89, 1-91 
isdigit function, 1-89, 1-91 
isgraph function, 1-89, 1-91 
isjalnum function, 1-313, 1-314 
isjalpha function, 1-313, 1-314 
isjdigit function, 1-313, 1-314 
isjpunct function, 1-313, 1-314 
isjspace function, 1-313, 1-314 
isjxdigit function, 1-313, 1-314 
islower function, 1-89, 1-91 
isnan function, 1-312 
is print function, 1-89, 1-91 
ispunct function, 1-89, 1-91 
isspace function, 1-33, 1-36, 1-89, 

1-91 
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isupper function, 1-89, 1-91 
isxdigit function, 1-89, 1-91 
itom function, 1-402, 1-405 

J 
Japanese Language Support, 1-292 
jO function, 1-41, 1-42 
jl function, 1-41, 1-42 
jn function, 1-41, 1-42 
jrand48 function, 1-121, 1-124 
jump point, setting, 1-729 

K 
kernel packet forwarding, database, 

2-104 
kill function, 1-315, 1-316 
killpg function, 1-316 

L 
labels for disk packs, 2-10 
labs function, 1-17, 1-18 
lcong48 function, 1-121, 1-124 
ldexp function, 1-181, 1-183 
ldiv function, 1-17, 1-18 
ldr_entry function, 1-317 



ldr_inq_module function, 1-318, 
1-319 

ldr_inq_region function, 1-320, 
1-321 

ldr_install function, 1-322, 1-323 
ldr_lookup_package function, 1-

324, 1-325 
ldr_next_module function, 1-326, 

1-327 
ldr_remove function, 1-328 
ldr_xattach function, 1-329, 1-330 
ldr_xdetach function, 1-331, 1-332 
ldr_xentry function, 1-333, 1-334 
ldr_xload function, 1-335, 1-337 
ldr_xlookup_package function, 1-

338, 1-339 
ldr_xunload function, 1-340, 1-341 
lfind function, 1-358, 1-359 
lgamma function, 1-196, 1-197 
libPW, 1-342 
limits, for users, 1-899 
linear search, of table, 1-358 
link 

creating, 1-345 
decrementing count, 1-908 
making symbolic link to a 

file, 1-770 
providing information about 

symbolic links, 1-752 
reading from symbolic, 

1-588 
removing directory entry, 
1-908 

link function, 1-345, 1-346 
listen, 1-814 
listen function, 1-347, 1-348 
loaded module 

returning entry point for, 
1-317 

loader 

Index 

returning entry point for in 
another process, 
1-333 

returning information about, 
1-318 

returning next for a process, 
1-326 

returning region information 
for, 1-320 

unloading in another 
process, 1-340 

attaching to another process, 
1-329 

defined external names for 
program locations, 
3-4 

detaching from an attached 
process, 1-331 

executing a file with, 1-142 
installing module, 1-322 
loading module, 1-349 
loading module in another 

process, 1-335 
returning address of symbol 

name in another 
process package, 
1-338 

returning address of symbol 
name in a package, 
1-324 

returning a module from 
process package 
table, 1-328 

returning entry point for 
loaded module, 1-317 

returning entry point for 
loaded module in 
another process, 
1-333 
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returning information about 
loaded module, 1-318 

returning next module ID 
for a process, 1-326 

returning region information 
for loaded module, 
1-320 

unloading a module, 1-910 
unloading module in another 

process, 1-340 
loader module 

installing, 1-322 
loading, 1-349 
loading in another process, 

1-335 
removing from process 

package table, 1-328 
load function, 1-349, 1-350 
locale 

convention tables, 2-15 
setting and querying, 1-672 

localeconv function, 1-351, 1-354 
localeconv_r function, 1-351, 

1-354 
locale-dependent parameters, 

1-351 
localtime function, 1-83, 1-88 
localtime_r function, 1-83, 1-88 
lock 

advisory on a file, 1-164 
setting or removing on a file, 
1-164 

lockf function, 1-355, 1-357 
locking mutexes for threads, 1-530, 

1-532 
lockit function, 1-342, 1-344 
locks 
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enforced versus arbitrary, 
1-355 

on process' text and/or data 
segments in memory, 
1-469 

on sections of an open file, 
1-355 

read versus write, 1-355 
shared and exclusive on a 

file, 1-155 
logarithm functions, 1-148 
log function, 1-148, 1-150 
loglO function, 1-148, 1-150 
Logical Volume Manager, 2-35 
login name, returning and setting, 

1-235 
logname function, 1-342, 1-344 
lo interface, 2-34 
long byte quantities, placing in 

byte stream, 1-559 
long integer 

converting to host-byte 
order, 1-445 

converting to network-byte 
order, 1-297 

longjmp function, 1-670, 1-671 
loopback network interface, 2-34 
lrand48 function, 1-121, 1-124 
!search function, 1-358, 1-359 
lseek function, 1-360, 1-361 
lstat function, 1-752, 1-753 
lvm, Logical Volume Manager, 2-

35, 2-55 
LVM_ACTIVATEVM command, 

2-36 
LVM_ATTACHPV command, 2-37 
LVM_CHANGELV command, 

2-37 
LVM_CHANGEPV command, 

2-37 



LVM_CREATELV command, 2-38 
LVM_CREATEVG command, 2-38 
LVM_DEACTIVATEVG 

command, 2-39 
LVM_DELETELV command, 2-39 
LVM_DELETEPV command, 2-39 
LVM_EXTENDLV command, 2-39 
LVM_INSTALLPV command, 

2-40 
LVM_OPTIONGET command, 

2-40 
LYM QUERYLV command, 2-41 
LVM_QUERYLVMAP command, 

2-41 
LVM_QUERYPV command, 2-42 
LVM_QUERYPVMAP command, 

2-42 
LVM_QUERYPVPATH command, 

2-43 
LVM_QUERYPVS command, 2-43 
LVM_QUERYVG command, 2-43 
LVM_REALLOCLV command, 

2-44 
LVM_REDUCELV command, 2-44 
LVM_REMOVEPV command, 

2-44 
LVM_RESYNCLV command, 2-45 
LVM_RESYNCLX command, 2-45 
LVM_RESYNCPV command, 2-45 
LVM_SETVGID command, 2-45 

M 
madd function, 1-402, 1-405 

Index 

madvise function, 1-362, 1-363 
mallinfo function, 1-364, 1-367 
malloc function, 1-364, 1-367 
mallopt function, 1-364, 1-367 
management, 1-827 
managing binary search trees, 

1-893 
managing signals, 1-726 
manipulating strings, 1-760 
mapped file 

changing access modes, 
1-406 

initializing semaphore in, 
1-409 

synchronizing, 1-428 
unmapping, 1-430 
writing changes to disk, 
1-428 

mask, setting and getting value of 
for file, 1-901 

mathematical functions, 1-739, 
1-742 

mblen function, 1-368, 1-369 
mbstowcs function, 1-370, 1-371 
mbtowc function, 1-372, 1-373 
mcmp function, 1-402, 1-405 
mdiv function, 1-402, 1-405 
memccpy function, 1-374, 1-377 
memchr function, 1-374, 1-377 
memcmp function, 1-374, 1-377 
memcpy function, 1-374, 1-377 
memmove function, 1-374, 1-377 
memory, 1-786 

allocating, 1-364 
allocating space for an 

array, 1-364 
changing size of allocated, 

1-364 
free, 1-805 
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freeing, 1-364 
tuning allocation algorithm, 
1-364 

memory allocator functions, 1-364, 
1-367 

memory area, manipulating strings 
in, 1-374 

memory image, 2-3 
memory operations, 1-374, 1-377 
memory region, checking validity 

of, 1-432 
memset function, 1-374, 1-377 
message 

receiving from a message 
queue, 1-422 

retrieving from message 
catalog, 1-51 

sending to a message queue, 
1-425 

message catalog 
closing, 1-49 
opening, 1-53 
retrieving a message from, 
1-51 

message queue 
creating, 1-420 
performing control 

operations on, 1-417 
receiving a message from, 

1-422 
removing, 1-417 
returning the ID for, 1-420 
sending a message to, 1-425 

messages 
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for function errors, 1-466 
receiving from connected or 

unconnected sockets, 
1-598 

receiving from connected 
sockets, 1-593 

receiving from unconnected 
sockets, 1-595 

sending messages using a 
message structure, 
1-655 

sending through connected 
sockets, 1-653 

sending through 
unconnected sockets, 

1-657 
m_in function, 1-402, 1-405 
min function, 1-402, 1-405 
mkdir function, 1-378, 1-380 
mkfifo function, 1-381, 1-382 
mknod function, 1-383, 1-385 
mkstemp function, 1-386, 1-387 
mktemp function, 1-386, 1-387 
mktime function, 1-83, 1-88 
mktimer function, 1-388, 1-389 
mmap function, 1-390, 1-394 
modf function, 1-181, 1-183 
module, unloading, 1-910 
mount function, 1-395, 1-399, 1-

400, 1-401 
mount points, remote', 2-18 
m_out function, 1-402, 1-405 
mout function, 1-402, 1-405 
move function, 1-342, 1-344, 1-

402, 1-405 
mprotect function, 1-406, 1-408 
mrand48 function, 1-121, 1-124 
msem_init function, 1-409, 1-410 
msem_lock function, 1-411, 1-412 
msem_remove function, 1-413, 

1-414 
msem_unlock function, 1-415, 

1-416 



msgctl function, 1-417, 1-419 
msgget function, 1-420, 1-421 
msgrcv function, 1-422, 1-424 
msgsnd function, 1-425, 1-427 
msqid_ds, 2-56 
msqrt function, 1-402, 1-405 
msub function, 1-402, 1-405 
msync function, 1-428, 1-429 
mult function, 1-402, 1-405 
multibyte character, converting 

from wide, 1-930 
multibyte character string, 

converting from wide, 1-928 
munmap function, 1-430, 1-431 
mutex attribute object 

creating, 1-536 
deleting, 1-538 

mvalid function, 1-432, 1-433 

N 
name, terminal, 1-896 
name servers 

querying, 1-618 
query messages for, 1-615 

NaN, checking, 1-312 
national language, returning 

information about, 1-441 
ndbm library, 1-434, 1-436 
neg function, 1-437 
netintro, 2-58, 2-63 
network address 

converting dot-formatted 
string to integer, 
1-305 

converting integer form to 
host (local) address, 
1-302 

Index 

converting integer to dot­
formatted string, 
1-306 

converting multipart, 1-303 
converting string form to 

integer, 1-301 
converting to byte-ordered 

address integer, 
1-303 

converting to network 
address component, 

1-304 
network-byte order 

converting long integer, 1-
297, 1-445 

converting short integer, 1-
298, 1-446 

network entry 
returning by address, 1-239 
returning by name, 1-241 

network file, opening and 
rewinding, 1-676 

networking 
getstate, 1-812 
introduction to, 2-58 
rcvrel, 1-842 
sndrel, 1-858 
sync, 1-863 
t_accept, 1-782 
t_alloc, 1-786 
t_bind, 1-790 
t_close, 1-795 
t_connect, 1-797 
t_error, 1-803 
t_free, 1-805 
t_getinfo, 1-808 
t_listen, 1-814 
t_look, 1-818 
t_open, 1-822 
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t_optmgmt, 1-827 
t_rcvconnect, 1-834 
t_rcvdis, 1-838 
t_rcvudata, 1-844 
t_rcvuderr, 1-848 
t_snd, 1-851 
t_snddis, 1-855 
t_sndudata, 1-860 
t_unbind, 1-866 

networking", t_rcv, 1-831 
networks 

loopback interface, 2-34 
software interface, 2-66 

networks file 
closing, 1-131 
opening, 1-243 
reading next line, 1-243 
searching by address, 1-239 
searching by name, 1-241 

nextkey function, 1-109, 1-110 
NFS 

creating a remote server, 
1-438 

creating local asynchronous 
1/0 server, 1-32 

nfssvc function, 1-438 
nice function, 1-439, 1-440 
nl_langinfo function, 1-441, 1-442 
nl_langinfo_r function, 1-441, 

1-442 
nonlocal goto, 1-716 

setting jump point, 1-729 
nrand48 function, 1-121, 1-124 
ns, Xerox Network Systems 

protocol family, 2-64, 2-65 
NS address 
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converting character strings 
to binary, 1-443 

converting to ASCII, 1-443 
ns_addr function, 1-443, 1-444 
nsip interface, 2-66 
ns_ntoa function, 1-443, 1-444 
ntohl function, 1-445 
ntohs function, 1-446 
NULL, 1-33 
null, 2-67 
null character, 1-33, 1-36 

0 
object file format, converting 

osf_rose header, 1-111, 
1-128 

omin function, 1-402, 1-405 
omout function, 1-402, 1-405 
opendir function, 1-453, 1-457 
open function, 1-447, 1-452 
opening a network file, 1-676 
opening a pipe to a process, 1-474 
openlog function, 1-776, 1-779 
operations on directories, 1-453 
operations on strings, 1-760 
operations on wide character 

strings, 1-941 
optarg, external variable, 1-244 
OSF/ROSE, 2-68 
osf_rose 

converting header from 
canonical to readable 
form, 1-111 

converting header from 
readable to canonical 



output 
form, 1-128 

completing, 1-868 
flushing, 1-872 
formatting, 1-937 
formatting parameters, 

1-921 
printing and formatting, 
1-476 

output stream, writing characters 
to, 1-913 

owner, changing for a file, 1-65 

p 
package 

returning address of symbol 
name in, 1-324 

returning address of symbol 
name in another 
process, 1-338 

packet forwarding database, 2-104 
page size, system versus hardware, 

1-246 
paging 

adding device for 
interleaved paging, 
1-768 

expected behavior for a 
process, 1-362 

parameters 
formatting for output, 1-921 
locale-dependent, 1-351 
variable length, 1-918 

Index 

parameters, terminal, setting, 1-880 
parent process ID, returning, 1-251 
passwd, password files, 2-96, 2-97 
password, reading, 1-247 
pathconf function, 1-458, 1-461 
patoi function, 1-342, 1-344 
patol function, 1-342, 1-344 
pause function, 1-462, 1-463 
pclose function, 1-464, 1-465 
peer name, returning for a socket, 

1-249 
permission, changing for a file, 

1-61 
perror function, 1-466 
physical volumes, 2-35 
pipe, 1-464, 1-474 

creating, 1-467 
pipe function, 1-467, 1-468 
plock function, 1-469, 1-470 
poll function, 1-471, 1-473 
popen function, 1-474, 1-475 
power function, 1-148 
pow function, 1-148, 1-150, 1-402, 

1-405 
printf function, 1-4 7 6, 1-482 
printing formmated output, 1-937 
printing output, 1-476 
process 

accounting, 1-23 
advising the system of 

paging behavior, 
1-362 

allocating timers for, 1-388 
attaching shared memory 

region, 1-696 
changing scheduling 

priority, 1-439 
cleanup on exit, 1-145 
clearing environment, 1-70 
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closing a pipe to, 1-464 
creating a session, 1-689 
creating via fork, 1-176 
descriptor table size, 1-210 
effective user ID, 1-287 
examining and changing 

actions, 1-706, 1-734 
examining and changing 

signal mask, 1-721 
exiting, 1-145 
forking, 1-176 
generating signal to end, 

1-16 
group ID, 1-882 
ID group, 1-876 
locking text and/or data 

segments in memory, 
1-469 

opening a pipe to, 1-474 
pathname for controlling 

terminal, 1-81 
performing shared memory 

control operations, 
1-699 

real user ID, 1-287 
receiving signals, 1-706, 

1-734 
replacing signal mask, 1-732 
restoring processor state, 

1-724 
return associated username, 

1-107 
returning and setting 

scheduling priority, 
1-252 

returning CPU time used, 
1-72 

returning group ID, 1-251 
returning ID, 1-251 

returning ID of next ioaded 
module, 1-326 

returning parent process ID, 
1-251 

returning real and effective 
group IDs, 1-218 

returning r~source 
utilization for, 1-265 

returning supplementary 
group set, 1-222 

returning the effective user 
ID, 1-287 

returning the real user ID, 
1-287 

sending a signal to, 1-315 
setting concurrent group set 

for current, 1-307 
setting grotip ID, 1-677, 

1-684 
setting ID, 1-689 
setting real and effective 

group ID, 1-682 
setting real and effective 

user ID's, 1-683 
setting real, effective, and 

saved set group ID, 
1-664 

setting real, effective, and 
save set user ID, 
1-694 

setting the group access list, 
1-666 

setting user ID, 1-686 
suspending, 1-462, 1-923, 

1-932 
suspending execution, 1-

732, 1-744, 1-914 
terminating, 1-145 
tracing execution of a child 

process, 1-551 



unloading specified module, 
1-915 

waiting for caught signals, 
1-923 

process group 
returning and setting 

scheduling priority, 
1-252 

sending a signal to, 1-315 
process ID, returning, 1-251 
process image 

current, 1-136, 1-142 
new, 1-136, 1-142 

processor, halting, 1-590 
process timer, 1-606 

freeing, 1-625 
profil function, 1-483, 1-484 
profiling, starting and stopping, 

1-483 
Programmers Workbench Library, 

1-342, 1-344 
protocol, 1-808 

connection, 1-808 
endpoint, 1-822 
supporting sockets, 1-7 45 

protocol entry 
retrieving, 1-258 
returning by name, 1-254 
returning by number, 1-256 

protocols 
ICMP, 2-25 
IDP, 2-27 
IP, 2-30, 2-32 
NS, 2-64 
SPP, 2-118 
TCP, 2-125 
UDP, 2-165 

protocols file 
closing, 1-132 

opening, 1-258 
reading, 1-258 

Index 

searching by name, 1-254 
searching by number, 1-256 
setting and rewinding, 1-679 

protocols name database, 2-98 
pseudo-random numbers, generator 

functions, 1-121, 1-124 
pseudo terminal driver, 2-99 
pthread_attr_create function, 1-

485, 1-486 
pthread_attr_delete function, 1-487 
pthread_attr_getstacksize function, 

1-488, 1-489 
pthread_attr_setstacksize function, 

1-490, 1-491 
pthread_cancel function, 1-492, 

1-493 
pthread_cleanup_pop function, 1-

494, 1-495 
pthread_cleanup_push function, 1-

496, 1-497 
pthread_condattr_create function, 

1-510, 1-511 
pthread_condattr_delete function, 

1-512, 1-513 
pthread_cond_broadcast function, 

1-498, 1-499 
pthread_cond_destroy function, 1-

500, 1-501 
pthread_cond_init function, 1-502, 

1-503 
pthread_cond_signal function, 1-

504, 1-505 
pthread_cond_timedwait function, 

1-506, 1-507 
pthread_cond_ wait function, 1-
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508, 1-509 
pthread_create function, 1-514, 

1-515 
pthread_detach function, 1-516, 

1-517 
pthread_equal function, 1-518 
pthread_exit function, 1-519 
pthread_getspeci fie function, 1-

520, 1-521 
pthreadjoin function, 1-522, 1-523 
pthread_keycreate function, 1-524, 

1-525 
pthread_mutexattr_create function, 

1-536, 1-537 
pthread_mutexattr_delete function, 

1-538 
pthread_mutex_destroy function, 

1-526, 1-527 
pthread_mutex_init function, 1-

528, 1-529 
pthread_mutex_lock function, 1-

530, 1-531 
pthread_mutex_trylock function, 

1-532, 1-533 
pthread_mutex_unlock function, 

1-534, 1-535 
pthread_once function, 1-539, 

1-540 
pthread_self function, 1-541 
pthread_setasynccancel function, 

1-542, 1-544 
pthread_setcancel function, 1-545, 

1-546 
pthread_setspeci fie function, 1-

547, 1-548 
pthread_testcancel function, 1-549 
pthread_yield function, 1-550 

lndex-24 

ptrace function, 1-551, 1-554 
pty, pseudo terminal driver, 2-99, 

2-101 
pushing a routine onto the cleanup 

stack, 1-496 
pushing character back into input, 

1-906 
putc function, 1-555, 1-557 
putchar function, 1-555, 1-557 
putenv function, 1-558 
putlong function, 1-559 
putpwent function, 1-259, 1-261 
puts function, 1-560, 1-561 
putshort function, 1-562, 1-563 
pututline function, 1-289, 1-291 
putwc function, 1-564, 1-565 
putwchar function, 1-564, 1-565 
putw function, 1-555, 1-557 
putws function, 1-566, 1-567 

Q 
qsort function, 1-568, 1-569 
querying locale, 1-672 
querying name servers, 1-618 
query messages for name servers, 

queue 
1-615 

inserting element in, 1-309 
removing element from, 
1-309 

quotactl function, 1-570, 1-572 



R 
raise function, 1-573 
rand function, 1-574, 1-576 
random function, 1-577, 1-579 
random numbers, generating, 1-

574, 1-577 
rand_r function, 1-574, 1-576 
rcmd function, 1-580, 1-581 
rcvrel, 1-842 
rcvudata, 1-844 
readdir function, 1-453, 1-457 
read function, 1-584, 1-587 
readlink function, 1-588, 1-589 
readv function, 1-584, 1-587 
read-write offset, moving for a file, 

1-360 
realloc function, 1-364, 1-367 
reboot function, 1-590, 1-592 
receive 

connection, 1-834 
data, 1-831 
data error, 1-848 

re_comp function, 1-582, 1-583 
recvfrom function, 1-595, 1-597 
recv function, 1-593, 1-594 
recvmsg function, 1-598, 1-600 
re_exec function, 1-582, 1-583 
regular expressions, 1-582, 1-601 
release, 1-858 
reltimer function, 1-606, 1-607 
remote host, executing commands 

on, 1-580, 1-620 
remote mount points, 2-18 
remote server, creating in NFS, 

1-438 
remove function, 1-608, 1-609 

removing a file, 1-608 
removing routines from the 

Index 

cleanup stack, 1-494 
remque function, 1-309 
rename function, 1-610, 1-612 
repeat function, 1-342, 1-344 
repl function, 1-342, 1-344 
res_init function, 1-613, 1-614 
res_rnkquery function, 1-615, 

1-617 
resolver configuration file, 2-102, 

2-103 
resource utilization, returning 

information on, 1-265 
res_send function, 1-618, 1-619 
restoring execution context, 1-670 
retrieving sockets, 1-626 
retrieving terminal name, 1-896 
retrieving values of system 

variables, 1-77 4 
rewinddir function, 1-453, 1-457 
rewind function, 1-184, 1-187 
rewinding a network file, 1-676 
rewinding the protocols file, 1-679 
rexec function, 1-620, 1-622 
rint function, 1-168, 1-170 
rmdir function, 1-623, 1-624 
rmtimer function, 1-625 
root directory, changing effective, 

1-68 
route database, 2-104, 2-105 
rpow function, 1-402, 1-405 
rresvport function, 1-626, 1-627 
ruserok function, 1-628, 1-629 
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s 
satoi function, 1-342, 1-344 
saving execution context, 1-670 
sbrk function, 1-45, 1-46 
scandir function, 1-630, 1-631 
scanf function, 1-632, 1-637 
scanning directory contents, 1-630 
scheduler on threads, 1-550 
scheduling priority 

returning and setting, 1-252 
setting, 1-439 

sdiv function, 1-402, 1-405 
searching for default domain name, 

1-613 
searching for Internet address, 

1-613 
search trees, 1-893 
seed48 function, 1-121, 1-124 
seekdir function, 1-453, 1-457 
select function, 1-638, 1-641 
semaphore 

initializing in mapped file, 
1-409 

initializing in shared 
memory region, 
1-409 

locking binary, 1-411 
removing binary, 1-413 
unlocking binary, 1-415 

semaphores 
performing control 

operations on, 1-642 
performing operations on, 
1-649 

semaphore set 
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creating, 1-646 
performing operations on, 

1-649 

removing, 1-642 
returning the ID for, 1-646 

semctl function, 1-642, 1-645 
semget function, 1-646, 1-648 
sernid_ds, 2-106 
semop function, 1-649, 1-652 
send 

data, 1-851 
data unit, 1-860 
release, 1-858 

send disconnect, 1-855 
send function, 1-653, 1-654 
sending signals, 1-573 
sendmsg function, 1-655, 1-656 
sendto function, 1-657, 1-659 
sequence, collating, 2-4 
server, authenticating clients, 

1-628 
service entry 

returning by name, 1-269 
returning by port, 1-271 

service file entry, 1-688 
services, service name database, 

2-109 
services file 

closing, 1-133 
opening, 1-273 
reading next line, 1-273 
searching by name, 1-269 
searching by port, 1-271 

session, creating a new one, 1-689 
setbuffer function, 1-660, 1-661 
setbuf function, 1-660, 1-661 
setclock function, 1-662, 1-663 
setegid function, 1-684, 1-685 
seteuid function, 1-686, 1-687 
setfsent function, 1-214, 1-215 



setgid function, 1-664, 1-665 
setgrent function, 1-219, 1-221 
setgroups function, 1-666, 1-667 
sethostent function, 1-228, 1-229 
sethostid function, 1-668 
sethostname function, 1-669 
setitimer function, 1-232, 1-234 
setjmp function, 1-670, 1-671 
setlinebuf ful1ction, 1-660, 1-661 
setlocale function, 1-672, 1-675 
setlocale_r function, 1-672, 1-675 
setlogin function, 1-235, 1-236 
setlogmask function, 1-77 6, 1-779 
setnetent function, 1-676 
setpgid function, 1-677, 1-678 
setpgrp function, 1-677, 1-678 
setpriority function, 1-252, 1-253 
setprotoent function, 1-679 
setpwent function, 1-259, 1-261 
setquota function, 1-680, 1-681 
setregid function, 1-682 
setreuid function, 1-683 
setrgid function, 1-684, 1-685 
setrlimit function, 1-262, 1-264 
setruid function, 1-686, 1-687 
setservent function, 1-688 
setsid function, 1-689 
setsig function, 1-342, 1-344 
setsig 1 function, 1-342, 1-344 
setsockopt function, 1-690, 1-693 
setstate function, 1-577, 1-579 
settimeofday function, 1-283, 

1-284 
setting environment variables, 

1-558 
setting group ID, 1-684 
setting locale, 1-672 

Index 

setting process group ID, 1-882 
setting system clock, 1-662 
setting terminal parameters, 1-880 
setting the protocols file, 1-679 
setting the system clock, 1-7 56 
setting user ID, 1-686 
setting user limits, 1-899 
setuid function, 1-694, 1-695 
setusershell function, 1-288 
setutent function, 1-289, 1-291 
setvbuf function, 1-660, 1-661 
shared library, executing a file with 

loader, 1-142 
shared memory 

attaching, 1-696 
control operations, 1-699 
detaching, 1-701 
ID, 1-702 
performing control 

operations, 1-699 
returning and creating ID, 
1-702 

shared memory region 
changing access modes, 

1-406 
initializing semaphore in, 

1-409 
unmapping, 1-430 

shell commands, executing, 1-780 
shell database, 2-110 
shells file 

closing, 1-288 
reading, 1-288 
rewinding, 1-288 

shmat function, 1-696, 1-698 
shmctl function, 1-699, 1-700 
shmdt function, 1-701 
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shmget function, 1-702, 1-704 
shmid_ds, 2-111 
short byte quantities, placing in 

byte stream, 1-562 
short integer 

converting to host-byte 
order, 1-446 

converting to network-byte 
order, 1-298 

shutdown function, 1-705 
SIGABRT, 1-16 
sigaction function, 1-706, 1-709 
sigaddset function, 1-711, 1-713 
sigblock function, 1-710 
sigdelset function, 1-711, 1-713 
sigemptyset function, 1-711, 1-713 
sigfillset function, 1-711, 1-713 
sighold function, 1-726, 1-728 
sigignore function, 1-726, 1-728 
siginterrupt function, 1-714, 1-715 
sigismember function, 1-711, 1-713 
siglongjmp function, 1-716, 1-717 
signal 
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adding to set of blocked 
signals, 1-710 

atomically changing set of 
blocked signals, 
1-732 

blocked, 1-710, 1-720, 1-721 
defining alternate stacks, 

1-730 
examining pending, 1-720 
returning from, 1-724 
sending to a process or 

process group, 1-315 
setting and getting stack 

context, 1-730 
setting mask, 1-721 
suspending process 

execution, 1-732 

taking action upon receipt, 
1-706, 1-734 

to abort current process, 
1-16 

signal file, 2-113, 2-117 
signal function, 1-706, 1-709 
signal handling for nonlocal goto, 

1-716 
signal management, compatibility 

interfaces, 1-726 
signal masks, creating and 

manipulating, 1-711 
signals 

blocking, 1-718 
interrupting functions, 1-714 
sending, 1-573 

sigpause function, 1-718, 1-719 
sigpending function, 1-720 
sigprocmask function, 1-721, 1-723 
sigrelse function, 1-726, 1-728 
sigreturn function, 1-724, 1-725 
sigset function, 1-726, 1-728 
sigsetjmp function, 1-729 
sigsetmask function, 1-721, 1-723 
sigstack function, 1-730, 1-731 
sigsuspend function, 1-732, 1-733 
sigvec function, 1-734, 1-736 
sigwait function, 1-737, 1-738 
sin function, 1-739, 1-741 
sinh function, 1-742, 1-743 
sleep function, 1-744 
sname function, 1-342, 1-344 
sndrel, 1-858 
socket 

accepting a connection, 1-19 
binding a name, 1-43 
controlling socket 

communication, 
1-690 



creating, 1-7 45 
creating a connected pair, 

1-748 
creating by accepting a 

connection, 1-19 
creating end points, 1-745 
disabling receive and send 

operations, 1-705 
establishing a connection, 

1-75 
inherited, 1-277 
inherited by a process, 1-249 
listening for connections, 

1-347 
locally bound address, 1-277 
name, 1-43 
options on, 1-279 
receive and send operations, 

1-705 
receiving messages from 

connected, 1-593 
receiving messages from 

connected or 
unconnected, 1-598 

receiving messages from 
unconnected, 1-595 

retrieving, 1-626 
returning name, 1-277 
returning options on, 1-279 
returning peer name, 1-249 
sending messages through 

connected, 1-653 
seriding messages through 

unconnected, 1-657 
sending messages using a 

message structure, 
1-655 

Index 

setting options, 1-690 
socket function, 1-745, 1-747 
socketpair, creating, 1-7 48 
socketpair function, 1-7 48, 1-7 49 
sockets, 2-25, 2-58, 2-118, 2-125, 

2-165 
sorting directory contents, 1-630 
sorting tables, 1-568 
special file, creating, 1-383 
spp, Xerox Sequenced Packet 

protocol, 2-118, 2-119 
sprintf function, 1-476, 1-482 
sqrt function, 1-750, 1-751 
square root function, 1-7 50 
srand function, 1-574, 1-576 
srand48 function, 1-121, 1-124 
srandom function, 1-577, 1-579 
sscanf function, 1-632, 1-637 
stab file, 2-120, 2-122 
stack 

defining alternates, 1-730 
setting and getting context, 
1-730 

stack size attribute 
finding value of, 1-488 
setting value of, 1-490 

standard IO functions, 1-555 
statfs function, 1-754, 1-755 
stat function, 1-752, 1-753 
status, controlling for a file, 1-155 
stderr file descriptor, 2-20 
stdin file descriptor, 2-20 
stdlib.h, 1-17 
stdout file descriptor, 2-20 
step function, 1-601, 1-605 
stime function, 1-756 
store function, 1-109, 1-110 
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strcat function, 1-760, 1-766 
strchr function, 1-760, 1-766 
strcmp function, 1-760, 1-766 
strcoll function, 1-760, 1-766 
strcpy function, 1-760, 1-766 
strcspn function, 1-760, 1-766 
strdup function, 1-760, 1-766 
stream 

clearing errors, 1-71 
closing, 1-152 
flushing, 1-152 
getting a string from, 1-294 
getting a string from stdin, 

1-267 
locking stdio, 1-167 
mapping pointer to file 

descriptor, 1-163 
opening, 1-171 
performing binary 

input/output, 1-179 
returning file pointer for, 

1-184 
setting file pointer for, 1-184 
testing EOF on, 1-161 
testing error indicator on, 

1-162 
unlocking stdio, 1-195 

strend function, 1-342, 1-344 
strerror function, 1-760, 1-766 
strftime function, 1-757, 1-759 
string 

converting character to 
floating point, 1-33 

converting character to 
integer, 1-35 

getting from a stream, 1-
267, 1-294 

string conversion 
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character to floating point, 
1-33 

character to integer, 1-35 
string manipulation, 1-760 
string operations, 1-760 
strings 

manipulating in memory 
area, 1-374 

writing out, 1-560 
strlen function, 1-760, 1-766 
strncat function, 1-760, 1-766 
strncmp function, 1-760; 1-766 
strpbrk function, 1-760, 1-766 
strrchr function, 1-760, 1-766 
strspn function, 1-760, .1-766 
strstr function, 1-760, 1-766 
strtod function, 1-33, 1-34 
strtok function, 1-760, 1-766 
strtok_r function, 1-760, 1-766 
strtol function, 1-35, 1-36, 1-38 
strtoul function, 1-35, 1-38 
structures, synchronize, 1-863 
strxfrm function, 1-760, 1-766 
substr function, 1~342, 1-344 
suspending a process, 1-462 
suspending process execution, 1-

744, 1-914 
suspending threads, 1-737 
swab function, 1-767 
swapon function, 1-768, 1-769 
swapping, adding device for, 1-768 
swapping bytes, 1-767 
symbolic link, reading from, 1-588 
symbol name 

returning address in another 
process package, 
1-338 

returning address in 
package, 1-324 



symbol table types, 2-120 
symlink function, 1-770, 1-772 
sync, 1-863 
sync function, 1-773 
synchronize, library, 1-863 
sysconf function, 1-77 4, 1-77 5 
syslog function, 1-776, 1-779 
system 

getting name of, 1-904 
identifying, 1-904 
rebooting, 1-590 

system address space, returning 
configuration of, 1-198 

system clock 
getting time, 1-884 
returning current value, 1-

203, 1-285 
setting, 1-662, 1-7 56 
synchronization, 1-25 
times of process and child 

process, 1-885 
system function, 1-780, 1-781 
system log, 1-776 
system page size, returning, 1-246 
system resources, returning and 

setting limits for, 1-262 
system time 

adjusting, 1-25 
returning and setting, 1-283 

system timezone, returning and 
setting, 1-283 

system variables, retrieving values 
of, 1-774 

Index 

T 
table 

performing linear search and 
update, 1-358 

sorting, 1-568 
tables, collating, 2-4 
t_accept function, 1-782, 1-785 
t_alloc function, 1-786, 1-789 
tan function, 1-739, 1-741 
tanh function, 1-742, 1-743 
t_bind function, 1-790, 1-794 
tcdrain function, 1-868, 1-869 
tcflow function, 1-870, 1-871 
tcflush function, 1-872, 1-873 
tcgetattr function, 1-87 4, 1-87 5 
tcgetpgpr function, 1-876, 1-877 
t_close function, 1-795, 1-796 
t_connect function, 1-797, 1-802 
tcp, Transmission Control Protocol, 

2-125, 2-126 
tcsendbreak function, 1-878, 1-879 
tcsetattr function, 1-880, 1-881 
tcsetpgrp function, 1-882, 1-883 
tdelete function, 1-893, 1-895 
telldir function, 1-453, 1-457 
tempnam function, 1-888, 1-889 
temporary file 

creating, 1-887 
name, 1-888 

terminal drivers, 2-151 
terminal interface, 2-139, 2-151 
terminal name, 1-896 
terminal parameters, 1-87 4 

setting, 1-880 
terminals, capabilities of, 2-127 
terminating threads, 1-492, 1-519, 

1-522 
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terminfo file, 2-127, 2-138 
termios file, 2-139 
t_error function, 1-803, 1-804 
tfind function, 1-893, 1-895 
t_free function, 1-805, 1-807 
t_getinfo function, 1-808, 1-811 
t_getstate function, 1-812, 1-813 
thread 
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asynchronous cancelability 
of, 1-542 

binding value to a key, 
1-547 

calling initializing routine, 
1-539 

cleanup stack 
adding a routine onto, 

1-496 
removing a routine 

from, 1-494 
comparing identifiers, 1-518 
creating, 1-514 
creating a cancellation 

point, 1-549 
creating a key, 1-524 
creating a mutex, 1-528 
creating attributes object, 

1-510 
creating mutex attribute 

object, 1-536 
creating variable, 1-502 
deleting a mutex, 1-526 
deleting attribute objects, 

1-512 
deleting mutex attribute 

object, 1-538 
destroying variable, 1-500 
detaching, 1-516 
general cancelability of, 

1-545 

ID of, 1-541 
locking a mutex, 1-530, 

1-532 
returning key value, 1-520 
scheduler on, 1-550 
suspending, 1-737 
termination of, 1-492, 1-519 
unlocking a mutex, 1-534 
waiting for, 1-522 
waiting on, 1-506, 1-508 
waking up, 1-498, 1-504 

thread attribute object 
deletion of, 1-487 
setting stack size, 1-490 

thread attributes object 
creation of, 1-485 
stack size attribute, 1-488 

time conversion, 1-757 
time conversion functions, 1-83, 

1-88 
time function, 1-884 
timeout 

for interval timers, 1-27 
setting and returning for 

interval timers, 1-232 
timeout intervals for processes, 

1-606 
timer, allocating per-process, 1-388 
timers, 1-625 
times function, 1-885, 1-886 
times of processes, 1-885 
time units 

converting to other time 
units, 1-83 

converting to strings, 1-83 
storing for later processing, 
1-83 



TIOCGWINSZ function, 2-164 
TIOCPKT function, 2-99 
TIOCREMOTE function, 2-101 
TIOCSTART function, 2-99 
TIOCSTOP function, 2-99 
TIOCSWINSZ function, 2-164 
TIOCUCNTL function, 2-100 
t_listen function, 1-814, 1-817 
t_Iook function, 1-818, 1-821 
tmpfile function, 1-887 
tmpnam function, 1-888, 1-889 
toascii function, 1-78, 1-80 
tolower function, 1-78, 1-80 
_tolower macro, 1-78, 1-80 
t_open function, 1-822, 1-826 
t_optmgmt function, 1-827, 1-830 
toupper function, 1-78, 1-80 
_toupper macro, 1-78, 1-80 
tracing of child process execution, 

1-551 
Transmission Control Protocol, 

2-125 
transport endpoint, 1-822 
transport endpoint"unbind, 1-866 
t_rcvconnect function, 1-834, 

1-837 
t_rcvdis function, 1-838, 1-841 
t_rcv function, 1-831, 1-833 
t_rcvrel function, 1-842, 1-843 
t_rcvudata function, 1-844, 1-84 7 
t_rcvuderr function, 1-848, 1-850 
trees, binary search, 1-893 
trigonometric functions, 1-739 
trnslat function, 1-342, 1-344 
truncate function, 1-890, 1-892 
tsearch function, 1-893, 1-895 
t_snddis function, 1-855, 1-857 

Index 

t_snd function, 1-851, 1-854 
t_sndrel function, 1-858, 1-859 
t_sndudata function, 1-860, 1-862 
t_sync function, 1-863, 1-865 
tty interface, 2-151, 2-164 
ttyname function, 1-896, 1-897 
ttyslot function, 1-898 
t_unbind function, 1-866, 1-867 
twalk function, 1-893, 1-895 
tzset function, 1-83, 1-88 

u 
ualarm function, 1-27, 1-28 
udp, User Datagram Protocol, 2-

165, 2-166 
ulimit function, 1-899, 1-900 
umask function, 1-901 
umount function, 1-395, 1-399, 1-

902, 1-903 
uname function, 1-904 
unbind, transport endpoint, 1-866 
ungetc function, 1-906, 1-907 
ungetwc function, 1-906, 1-907 
unlink function, 1-908, 1-909 
unload function, 1-910, 1-911 
unloading modules, 1-910 
unlocked_getc function, 1-912 
unlocked_getchar function, 1-912 
unlocked_putc, 1-913 
unlocked_putchar, 1-913 
unlocking mutexes for threads, 

1-534 
unlockit function, 1-342, 1-344 
user, returning and setting 
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scheduling priority, 1-252 
user database 

accessing basic group 
information, 1-219 

defined, 1-259 
manipulating entry in, 1-259 

User Datagram Protocol, 2-165 
userdir function, 1-342, 1-344 
userexit function, 1-342, 1-344 
user ID 

real and effective, 1-683 
real, effective, and saved set, 

1-694 
returning effective for a 

process, 1-287 
returning real for a process, 

1-287 
setting, 1-686, 1-694 
setting real and effective, 

1-683 
setting real, effective, and 

saved set, 1-694 
user limits, setting and getting, 

1-899 
username, return for process, 1-107 
username function, 1-342, 1-344 
user password, 1-259 
user's entry in utmp file, 1-898 
user shell, returning name of, 1-288 
usleep function, 1-914 
ustatfs function, 1-754, 1-755 
utime function, 1-915, 1-917 
utimes function, 1-915, 1-917 
utmp file 
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changing filename, 1-289 
closing, 1-289 
opening, 1-289 
positioning in, 1-289 
reading next entry, 1-289 

resetting input stream, 1-289 
writing to, 1-289 

utmpname function, 1-289, 1-291 

v 
value, negating, 1-437 
values in threads, 1-520 
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